ISSN: 2039-4004

epartment of
conomics

"S. Cognetti de M artiis"

Via Po, 53 — 10124 Torino (ltaly)
Tel. (+39) 011 6704043 - Fax (+39) 011 6703895
URL: http//www.de.unito.it

WORKING PAPER SERIES

EQUILIBRIUM SIMULATION WITH MICROECONOMETRIC MODELS
A new procedure with an application to income support policies

Ugo Colombino

Dipartimento di Economia “S. Cognetti de Martiis”

Working paper No. 09/2012

Universita di Torino



Equilibrium simulation with microeconometric models.
A new procedure with an application to income support policies*

Ugo Colombino

Department of Economics Cognetti De Martiis, Unsitgr of Torino
Via Po 53, 10124 Torino, Italy

Phone: +39 0116703860

Fax: +39 0116703895

ugo.colombino@unito.it

Abstract
Many microeconometric models of discrete laboupgumclude alternative-specific constants meant
to account for (possibly besides other factors)dinasity or accessibility of particular types dbgo
(e.g. part-time jobs vs. full-time jobs). The mostmmon use of these models is the simulation of tax
transfer reforms. The simulation is usually intetpd as a comparative statics exercise, i.e. the
comparison of differergquilibria induced by different policy regimes. The simulat@ncedure,
however, typically keeps fixed the estimated aliéike-specific constants. In this note we argué¢ tha
this procedure is not consistent with the compegatiatics interpretation. Since the constantecefl
the number of jobs and since the number of peoplagvto work changes as a response to the
change in tax-transfer regime, the new equilibrinduced by the reform implies that the constants
should also change. A structural interpretatiothefalternative-specific constants leads to the
development of a simulation procedure consistetit thie comparative statics interpretation. The
procedure is illustrated with a simulation of afi@ive reforms of the income support policies aiyit
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The empirical example of this paper uses EUROMOEr(¥7a). EUROMOD is a tax-benefit
microsimulation model for the European Union thadldes researchers and policy analysts to
calculate, in a comparable manner, the effectaxadd and benefits on household incomes and work
incentives for the population of each country amdlie EU as a whole. EUROMOD was originally
designed by a research team under the directibfoly Sutherland at the Department of Economics
in Cambridge, UK. It is now developed and updatethe Microsimulation Unit at ISER (University
of Essex, UK).



1. Introduction

A common practice in the specification of modelsatWour supply based on the discrete
choice approach consists of introducing alternagpecific constants, which should account
for a number of factors such as the different dgrwsi accessibility of different types of jobs,
search or fixed costs and systematic utility congmds otherwise not accounted for. In the
basic framework, the household chooses among Hednatives or “job” types=0, 1,...,H,

with j = 0 denoting non-participation (a “non-market jpl’et vV (i, j;w;,T) + & denote the
utility attained by householdf a job of typg is chosen, given wage rate and tax-transfer
regimeT, whereV (i, j;w,,T)is the systematic part (containing observed vaeghbdf the
utility function ande; is a random component. Depending on the applicaial the

available data, the job types might be definestims of one or many of the following
attributes: weekly hours of work, sector of empl@y) occupational level, type of contract

etc. By assuming tha; is i.i.d. Type | extreme value, we get the familéultinomial Logit

expression for the probability that a job of type chosen by househald

exp(V (,jw, T}
DexplV (i kw T}

Model (1) usually does not fit the data very wElr example Van Soest (1995) notes that the

P@, j;w,T)= (1)

model over-predicts the number of people workind-pee. More generally, certain types of
jobs might differ according to a number of systeamtctors that are not accounted for by the
observed variables containedvin(a) availability or density of job-typeéb) fixed costs; (c)

search costs; (d) systematic utility componentsaiMhight be called the “dummies

refinement” is a simple way to account for thosetdes. Let us define subsdtS,} of the set

of job types 0, 1,..., H and the corresponding inicéunctions{ D(j 0S,)} such that



D(e) =1 if and only ifeis true. Clearly the definition of the subsetsidoeflect some

hypothesis upon the differences among the job typsrespect to the factors (a) — (b)

mentioned above. Now we specify the choice proliglak follows

exp{v i.jw .T)y>uD(GOs )}
P(, j;w, T) = :
Zexp{v (kw TH> 4 DKDS )}

(2)

Many papers — although with differing focus and inaiton — have adopted a similar
procedure, e.g.: Van Soest (1995), Aaberge e1985, 1999), Kalb (2000), Dagsvik et al.
(2006), Kornstad et al. (2007) and Colombino e{2010); see also the survey by Creedy and
Kalb (2005).

Expression (2) can be interpreted as embodyingdkemption that certain jobs, beyond
the contributions attributable to the observed ab@ristics, bring a systematic additive utility
contribution, due to a number of unobserved systierfectors including their accessibility.
More generally, the systematic unobserved coniobstcould be entered in a non-additive
forms or could be measured in terms of income ratran utility. For example, another
common procedure consists of subtracting fromnlkeme term (in the utility function) a
parameter (usually called “participation cost” éikéd cost of working”) whenever the job is
a “market job”. In what follows, we will refer tthé formulation of expression (2); however
the analysis we propose is equally relevant foeotbrmulation such as the fixed-cost
approach.

The main use of microeconometric models of labopp$/ consists of the simulation of

tax-transfer reforms. The standard simulation pedseas follows. Oncé( ) and thé,ué} are

estimated, the current tax regifes replaced by a “reformR and a new distribution of

choices is simulated using expression (2). Allab&ors adopting the “dummies refinement”



so far have performed the simulations by Ieavimg{m} unchanged. The policy simulation

Is most commonly interpreted as a comparativecstatxercise, where differeaquilibria —
induced by different tax-transfer regimes — are jgared. In this note we claim that the
standard procedure in general is not consisteft tivé comparative statics interpretation.

According to a basic notion of equilibrium, the ruen of people willing to work must be
equal to the number of available jobs. Since{thg reflect — at least in part, depending on

the interpretations — the number and the compwosdfavailable jobs, and since the number

of people willing to work and their distributionrass different job types in general change as

a consequence of the reforms, it follows that inegel the{,ug} must also change. Building

on a matching model developed by Dagsvik (19940200e basic random utility approach
can be extended to include random choice sets i@witlp a structural interpretation of the
“dummies refinement” that leads very naturally teimulation procedure consistent with
comparative statics.

The procedure is explained in Sections 2, 3 arf®kdtion 5 illustrates an empirical

example. Section 6 contains the conclusions.

! A different procedure for equilibrium simulationwhich however would not be appropriate for the
class of microeconometric models considered héras-been proposed by Creedy and Duncan
(2005).



2. A structural interpretation of the “dummies refinement”
We consider here a single individual. The genea#in to couples is developed in Section 4.
Building on Dagsvik (1994), a series of pafemopt an approach where there are “many”
jobs that belong to each typand a particular jok of typej produces a utility level
V(i, j;w;, T)+¢ (2), so thatV (i, j;w,,T) +¢ is to be interpreted as follows:

V(i jiw, T)+g =max V (,jw .T)tg ) 3)
We let g, denote the number of available jobs of typ€he termg, can be interpreted as
reflecting the demand side. In general it mighbbth job-specific and individual-specific but

for simplicity of exposition we treat it here asnwmon to all individuals. By assuming thgt

is i.i.d. Type | extreme value, the probability tiadividuali is matched to a job of type

turns out to be:

P(i, jow ) =Y (LI T} @

YexplVikw.T}g

Dagsvik (2000) shows that expression (4) can beelbias a special case of a model where
the agents (firms and workers) play a game leattirggable matching equilibrium (e.g. the

deferred acceptance game).
M

By defining J = Z g, = total number of available market joh, = J/ g,andg; = gj/J ,
k=1

expression (4) can be rewritten as follows:

2 E.g. Aaberge et al. (1995), Aaberge et al. (1888)svik and Strgm (2006), Colombino (2011),
Aaberge and Colombino (2012a, 2012b).



exp{VG1iN\/i’-r}Jogi ifj>0
exp{V (,0m T}+> exfVv (kw Th39
P@, j;w,T)= < : )
exp{VS,O,Wi T} i =0
exp(V (,0m T }+> exgV (kw T)h3g
k=1
If we specify
O = yeXp(,Uk) (6)
we get a “dummy refinement” representation of theice probability:
H
exp{v @,jw T)+uD(j> Q+ZMD(t = J)}
P@, j;w, T) =15 = (7)
Zexp{v @ kow T+ uD(k> 0+ D t= k)}
k=0 t=2
wherey, =In(yd,) = In[gJ/yJ' Notice that we drop(t = 1) since we set=1 as a
0
reference type.
Expression (6) specifies a very general form ofdabeditional densitie§,, ,,...,§, - In
empirical applications we are usually interestechirch more specific forms, for example a
uniform distribution with “peaks”:
__[yexp(y,) ifkOS ,0=1,..L
k= . 8)
y otherwise
where §,,...$ are L disjoint subsets of the job-type indexes, 1,.2H. In this case we end
up with:
L
exp{va,j W, T+ 4D (> 0+ uD(] Dsg)}
P@, jiw, T) = = 9)

Zexp{v (kw T )+ 2, D( k> C)+im D( kO S;)}'

The dummies’ coefficients have therefore the follaynterpretation:



" :m( ) j (10)

%/ ¥
J,/3
=|n| —4— 11
4, n(n(@)y} (11)
whereJ, = )" g,
kS
and

n(S)= number of types i§,,/ =1,...,L.

The presence of factors other than jobs density (mobserved systematic costs or benefits
specific of different job types) is not incompatiwith expressions (10) and (11): more
generallyg,/yand n(S)y might be interpreted as normalizing constantsiti@tide the

effect of those other factors. Note tigytand ycan be retrieved using expressions (10) - (11)

and the observed valuesdf J, andn(S),/=1,...,L.

3. Equilibrium conditions
In this section we start with considering the cabkerey, =...= 1, =0, so that the model

contains only one dummy:

expV (i w, T )+ 4D(i> 0] _ (12)

> exp{V @ k;w T )+, D(k> 0}

P@, Jiw,, T) =

Let us assume that the number of available jpldgpends on the momengof the wage
distribution. In what follows we will refer interaingeably té# as to the moments or to the
distribution defined by those moments:

J=J). (13)



For simplicity we assume here and in the empisa@rcise of Section 5 that that equilibrium
wage distribution is such that the number of majides and the number of people willing to
work are equal, while the number of hours workezsbaamodate households’ preferences.

The framework can be easily extended to the caseenboth the number of jobs and the

number of hours are allocated through the mechaafsequilibrium wages. Wittw (J,) we

will denote the wage rate of individuah the equilibrium wage distribution induced by+a
transfer regiméR.
It is important to distinguish the case of elaktlmour demand from the limit cases of

perfectly inelastic and perfectly elastic laboumaad.

Elastic demand
Using (10) and (13) we can write:

Ho = Ho(2) (14)
We then definerz (T, &, , 14, (5, )) as the probability that individuais working given the tax-

transfer regimd@ and the wage distributiah:

ey %@))Ei Mexp{v (.j W €& )T )+ 44 & D (> 0} (15)

=Y expfV G kw @ ).T)* 4 € )D (k> 0}

wherew () is the wage rate of individuabiven the wage distributia# . Assuming that

the observed (or simulated) choices under the sutag-transfer regime correspond to an

equilibrium, we must have:
P IUENACHENICS] (16)
In a comparative statics perspective, an analogondition must hold under the “reforr:

ZH{(R, Tar by ([FR)) = I@F%) (17)



whered, denotes the new equilibrium wage distribution.

Perfectly elastic demand
When the demand for labour is perfectly elastie,rtfarket is always in equilibrium at the
initial wage rate. However, since the number ofkiray people in general will change under

a new tax-transfer rule and since the number of jplequilibrium must be equal to the

number of people willing to work, it follows thate parameteys, = In[ J

jmust change.
%/V

Let us rewrite expression (10)&s (g,/y) €°. Then the equilibrium condition can be

written as follows:

2 (RS tor) = (G y) €. (18)

In this case the distributioft remains fixed. Instead,; must be directly adjusted so as to

fulfil condition(18). The case with fixed wage dibution and demand absorbing any change
in supply actually corresponds to the scenario it assumed in most tax-transfer

simulations: however those simulations do not akedition (18) into account.

Perfectly inelastic demand
In the special case of a perfectly inelastic dem@edb elasticity), the number of jobs
remains fixed but the wage rate must be adjustedatdhe number of people willing to work

under the new regime is equal to the (fixed) nunabgobs:

Zﬂi(R’ﬂRnuo(ﬁR)): J&,) (19)

The implementation of the equilibrium procedureuiegs to specify how andw;

depend ond. In principle, given appropriate identificationnzbtions (for example with panel



data) and a suitable empirical specification J¢¢), it might be possible to estimate it by

)

substitutingy, = In[
Go/ ¥

J into the choice probabilities (12)n the empirical example of

Section 5, for illustrative purposes we will adtp simple assumption thatlepends on the

mean of the wage distribution according to a caristéasticity relationship such as= Kw™

, Wherew is the mean of the wage rate distributionis the elasticity of labour demand alikd

is a constant. Individual wage rates are shiftggtioer with the mean and maintain the

same rank position in the distribution. We will fsem a sort of sensitivity-analysis by

imputing alternative values to the elasticity didar demand.

4. Extensions

The basic framework illustrated above can be exddnd many directions.

4.1. Non uniform density of market jobs
As in expression (8), we might want to specify a+umiform conditional density for the
market jobs. Let us consider again a single peisoifis case we writd = J(J) and
J, =3J,(8),¢=1,...,L which implies the relationshipg, = 1,(J) andu, = 1,(J) .
We then define the probability that individuas matched to a market job of typelS, as
7T (T8 )ty @)oot ;) =
.5 explV (. W, @ )+ 6 6, )+ 4 6, 0 (08 )} 20)
= gexp{v (kW @) T)+ 4 € )D(k> Dr Y 44 6, D00 $} .

The probability that individualis matched to a market job is

10



L

(T8 e @ ) @)oot 1 ) =D T (T 1ty O ) O ).t 87 )

=1
By solving expression (10) fo¥ and expression (11) fa¥,, we find that the equilibrium

conditions for a refornR are respectively:

D7 (R oy (F): iy Br) -t OR)) = (Qo/ v )&

Znij(R’ﬂR’luo(ﬁR)!ﬂl(ﬂR)'"!ﬂL(ﬂR)) = gon(S,)é’(gR)w}wR) L=1,.., L

with elastic demand;

zﬂi-(R’ﬁT’luOR’/'llR’”":uLR) = (9y/y )&

with perfectly elastic demand and

277; (R’ 19R’/'10 (ﬂR)"ul(ﬁR)""ﬂL(ﬁR)) = (go/y)éJo(ﬂT)

with perfectly inelastic demand.

4.2. Couples

When analyzing the simultaneous labour supply datssof married couples we might want

to distinguish the choice set available to maley dhtl females (F). The previous notation

and the choice probabilities are generalized adogiyl

eXp{VG,jF ’jM '\NiF 'vviM ’T )+ Z (IJOXD(J-X > O+ZIUIXD(J><DS/X))}

P(i, Jp )=

k=0 x=F,M

Forx = F or M, expression (10) is generalized as foow

Zexp{VG,kF Ko iWe W TR 2 (”@x o > Q+,Z:‘”’“ o0 %)j}

11

(21)

(22)

(23)

(24)

(25)

(26)



We then specify gender-specific labour demand fanst
J, =J.(9)

J,=3,9),0=1,..L,

whereJ now denotes the moments of the joint distributibthe partners’ wage rates.

Expressions (26), (27) and (28) imply mappings sagh
IJOX = /'IOx(ﬂ)’/J%x = /,1“(79),6 = 1’ ""Lx )
Let us define7z, (T8, tor (9: ) tlow (O ) tse Br ).y €1 )iy € ). 4,00 6+ ) @S the

probability that the partner of gendein couplei is matched to a jop IS,

(x

given the

(current) tax-transfer regime T. Then

T (T .05 s thog (O ) How B )b @)ool i O Wy ©7) . ld 1y €1) =

D70 (T80 o (85 .o (97) ok O )l O )y O )bl B )

is the probability that partner of genden couplei is matched to a market job.

The equilibrium conditions are
zmx (T’ﬂR'/'IOF(LgR)’#OM(ﬂR)’#lF(ﬁR)""/'ILF(7'9R)’#1MQR)"'# LM 6 R) = (gOX/y)euOX(ﬂk) !
277.; (T'Z9R”uor= (Z9R)’/'IOM (Z9R)’/'11F(7'9R)""'u LF (Z9R)’iu1 M @ R)""u LM 6 R) = go D (Sf x)éwwn)wx(ﬂk)
for the case with elasticity demand,;

275 (T2 Fn Hoers Howr Hy e oM by o ---H ud = 8o LY EO°

z]7|ﬁ (T’ﬂR’/’IOFR’/JO MR’/’llFR""/J LFR’/Jl MR""/’[ LMQ = gO Q @ x)élOXR”I(XR

for the case with perfectly elastic demand and

(27)

(28)

(29)

(30)

(31)

(32)

12



Zﬂ'x (T’ﬁR'IUOF(&R)UUOM(ﬁR)’iulF(&R)”"luLF(7'9R)'iu1M€9R)""u LM (9 R) = go /y )euﬂxwt) !

77|-:< (T’Z9R'#DF(Z9R)’/JOM(Z9R)’/'11F(L9R)""#LFQR)’#lM€9R)""LI LM 6 R) = gD xn (Sf x)éUX(ﬁt)ﬂlu(ﬂr) (33)

for the case with perfectly inelastic demand.

4.3. Matching equilibrium

The matching model developed by Dagsvik (2000)aegd the simple concept of equilibrium
adopted in this note with the notion of stable rhiatg. Our equilibrium is a special case of a
stable matching where the number of realized matehequal to the number of available
jobs and to the number of people willing to workofd generally, however, we can have a

stable matching that involves vacancies and ungyngaat.

4.4. Changes in non-market opportunities

So far we have treategd (defined in Section 2) as a constant. It mighaimied that when
reaching a new equilibrium, algp might change. For example it might be the case tha
market jobs provide also goods and services tieat@mnplements or substitutes to non-
market activities: thus changes in the number aketgobs might induce a changegs Let
us consider again the one-dummy model of Sectidiv@ make the (very special)
assumptions thaj, varies in the same proportiondand if labour demand if perfectly
elastic, then we have a scenario where both the wnatg angl, remain constant, thus

providing an equilibrium interpretation of the stand simulation procedure.

13



5. An empirical illustration
We illustrate the procedure presented in the presvgections with a simulation of various
hypothetical reforms of income support in Italyingsa microeconometric model of
household labour supply. The model, the estim#itespolicy motivations and the simulated
reforms are fully described in Colombino (2011)réleve illustrate the main features of the
model and some of the simulation results with thespective of illustrating the implications

of the equilibrium simulation.

5.1. The model

We consider households with two decision-makergf@s) or one decision-maker (singles).
The choices of other people — if any — in the hbokkare taken as exogenous.

The choice probabilities for singles and couplesthose of expressions (20) and (25)
respectively.

Each individual (single or partner in a couple) @be®s among 11 job-types defined by weekly

hours of workh: sohy = 0 andh,, h,,...,h,are ten random values drawn from the intervals 1-8,

9-16, 17-24, 25-32, 33-40, 41-48, 49-56, 57-6478573-80.
For the systematic part of the utility function ag@opt a quadratic specification, where C

denotes household total net available income addnbtes total available time:

V=6C+6.(T-h)+6,(T- n/l)+eccé+6FF( 1= I}—])2+

(34)
+6MM(T_hM)2+HCFC(T_ M)+ AT= R)+6,(T- B)( T R)

for couples and

V=6C+0(T-h)+6..C+0,(T- ) +6,& T h (35)
for singles x = F, M).
Some of the above parametéare made dependent on socio-demographic charaickeris

(partners’ age, children’s number and age).

14



Wage rates for those who are observed as not eegplare imputed on the basis of a wage
equation estimated on the employed subsample anected for sample selection.

For the estimation and simulation exercise we USEBROMOD dataset produced
from the 1998 Survey of Household Income and We&thW1998)* The EUROMOD
Microsimulation model is also used to compute thi@ of C for all the job-types.

The data include couples and singles. Both parimfereuple households and heads of
single households are aged 20 — 55 and are wagedpself-employed, unemployed or
inactive (students and disabled are excluded). #&salt we are left with 2955 couples, 366
single females and 291 single males.

The simulation exercise accounts for equilibriurtween the total number of jobs and
the number of people willing to work. The impli¢gimplifying) assumption in the exercise is
that, whilst the number of jobs and people willtogvork are equated by the equilibrium
wage distribution, the hours worked accommodateséloolds’ preferences. For gender F,

M we adopt the following empirical specification fxpression (27):
3, = K@ (36)
where w, is the mean of the wage rates distributig, is a constant and is the elasticity

of labour demand. Therefore:

K.
=|n| = 37
Hox 44 n((gm/y)J (57)

® More recent datasets are of course available.Misecto use a model that was already estimated on
1998 data with the purpose of illustrating a metiodical proposal. From the perspective of the
policy simulations, pre-2001 data do not suffenfrihe turbulent macroeconomic scenarios that
characterize the post-2001 years.

15



Given J, (observed or simulated under the current tax-fesirsystem),«, , the estimated

b, and an imputed value @f we can use expressions (36) and (37) to retrigyg/y) and

K, . In this exercise we usg= 0, 0.5, 1.

The equilibrium conditions derived in Section 4 arléilled by calibratingw, (i.e.
shifting the location of the wage rate distribupor directly /4, (whenn = ) in the course

of the simulation.

5.2. The policies
Current Italian income support policies can besifas] as contingent interventions (such as
unemployment benefits) and structural (or anti-ptyenterventions.

There appear to be three main undesirable featfitbe design of contingent
policies: (a) being they aimed at preserving thergther than the worker’s income and
opportunities, the labour reallocation from ungedfle jobs to more promising ones is
severely discouraged; (b) they are limited to ¢ersactor and types of contract, thus
generating social exclusion and processes of gidanoutsider type; (c) often some of the
contingent interventions have to go through a bangg process involving firms, unions and
local or central authorities, thus adding more sesiof potential inequities.

The anti-poverty interventions are mainly aimedgiporting low pensions, disabled
people and low-income families with a mean-testaddfer, which is however limited to
wage employees. Embodied in the personal inconaitaxsystem there are also tax credits
and child benefits that can be classified as amtiepty policies. It has been observed that the
design of these policies creates distortions awadm@entives for labour market participations

of married women (e.g. Colonna and Marcassa, 2011).

16



Overall, many analysts have suggested that themultalian system of income
support policies is defective with respect to befficiency goals (e.g. minimizing distortions
and supporting labour mobility) and equity goalg(eeducing poverty and economic
insecurity)?

In this paper we consider various versions of higptital income support policies that
— differently from the current policies describdobae — are universal, meaning that they are
not conditional upon professional or occupatior@égories or on bargaining or contingent
financial constraints. As it is typically the casith universal policies, they are financed by
general taxes. These reforms are stylized casesseative of the different scenarios that

are discussed or even actually implemented in ncaowtries.

In the following description of the policies theappears a “threshold” G that will be
defined below.
Guaranteed Minimum Income (GMI). Each individual (partner in a couple household or
head of a single household) receives a transfaaléq® — | if single orG/2 — lif partner in a
couple provided < G (orl < G/2), wherel denotes individual taxable income. This is the

standard conditional (or means-tested) income stppechanism.

Unconditional Basic Income (UBI).Each individual receives an unconditional transfgual
to G if single orG/2if partner in a couple. It is the basic versionha system discussed for
example by Van Parijs (1995) and also known inpblicy debate as “citizen income” or

“social dividend” (Meade 1995; Van Trier 1995).

* See for example Onofri (1997), Baldini et al. (2)@oeri and Perotti (2002) and Sacchi (2005). A
first microeconometric evaluation of alternativéorens of the Italian tax-transfer system was doye b
Aaberge et al. 2004). In March 2012 the Italian &oment has designed a reform of the income
support policies, which at the moment is beingulised by the Parliament. The reform contains some
steps toward universalism but so far it does netrs® change the basic characteristics of the murre
system.
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Wage Subsidy (WS)Each individual receives a 10% subsidy on the gnossly wage and
her/his income is not taxed as long as her/hissgrasome (including the subsidy) does not
exceedG if single orG/2if partner in a couple. This is close to variousvork benefits or
tax-credits reforms introduced for example in t@AAEarned Income Tax Credit), in the

UK (In-Work Benefits) and in Swedén.

GMI + WS andUBI + WS are mixed mechanisms where the transfer is cowpitbdthe

wage subsidy, but with the threshold redefined.56.6
In order to define G, let us preliminary define
C, = total net available income (current) of household
N, = total number of components of household
C = Q/J_ = “individual-equivalent” income, i.e. the inconmeputed to each member of
household. ’
P= mediar(é, )/ 2= Poverty Line.
Then:
G =aP/N,
whereall[0,1]is a “coverage” rate, i.e. what proportion of tlagljtisted” poverty IineP\/Wi
is covered byG,. For each reform we simulate three versions witfeteht values o&: 1,
0.75 and 0.50. For exampté,=0.5P\/§ means that for a household with 3 components the

threshold is %2 of the Poverty Line times the eqeivee scale/3.

®> Many authors have recently analysed or suggestamik-benefits policies for Italy (Colonna and
Marcassa 2011, Figari 2011, De Luca et al. 2012)

® A mixed system close to GMI+WS has been proposéiiy by De Vincenti and Paladini (2009).
" The “square root scale” is one of the equivalestedes commonly used in OECD publications.
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The income support mechanisms are complementedobygressive tax that
replicates a simplified version of the current eystwhere the labour income marginal tax
rates are applied to the whole income excee@irigr G/2) and proportionally adjusted
according to a constant(the parameter 7 is used in the simulation as a calibrating device
in order to fulfil the public budget constraint).® Altogether we have 5 (types) x 3 (values of
a) = 15 reforms.

Each reform defines a new budget constraint foh &awsehold. The simulation
consists of running the model after replacing tiieent budget constraint with the reformed
one. The parameter(defined above) is endogenously determined salteatiotal net tax
revenue is equal to the one collected under theutax-transfer system (taking into account
the households’ behavioural responses). The équin conditions are attained by
iteratively calibrating the mean of the wage rasgrdbution: this will determine the number

of available market jobs through expression (3@) hue value of4, (expression (37)), which

in turn will affect the number of people acceptampb (expression (30)). Besides the 15
alternative reforms we also simulate a tax-transystem — that we call-Current

(Simulated Current) — with the same five alterrafwocedures used for the reforms: it is
characterized by the same income support mechassmthe true current system, but the
tax rule is the simplified version also adoptedtfer reforms. Therefore we compare what
would happen with this system and with the refoumder the alternative equilibrium
conditions. We think this procedure is preferabléhie standard one consisting of comparing

the observedtatus qudo the reforms.

8 In the true current system some incomes (e.gtaldpcome) are taxed according to a different.rule

® The results reported in Colombino (2011) are int géferent from the ones reported here since the
current system is defined there as the obsestadds quo
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Five simulation procedures are adopted: one wineredquilibrium conditions are
ignored and four more where the equilibrium cowdisi are determined by=0,0.5,1.0¢

We evaluate the policies with the Gini Social Wiedféunction defined as:
(Average Individual Welfare) x (1 — Gini index dfet distribution of Individual Welfare).
This is similar to the so-called Sen Social Welfiagex and it can be rationalized as a
member of the class of rank-dependent social welfatexes® Individual Welfare is the
money metric equivalent of the expected maximurityi(EMU). The EMU is the natural
logarithm of the denominator of the choice proktibd. The money metric equivalent for
household is the level of income that makes the EMU of thierence household (we choose

the worst-off one) equal to the EMU of househio{ling 1983).

5.3. Results

Tables 1 — 5 report some results of the five sitia. The policies are ranked in
descending order (best one at the top) accorditiget&ocial Welfare function defined in
Section 5.2. The reforms are identified by the enhof the first two columns: the income
support mechanism (GMI etc.) and the coveragethesvalue o (0.5, 0.75 or 1) defined in
section 5.2. For example, (UBI+WS, 0.75) denotpsl&y where the income support
mechanism is UBI+WS and G is 75% of the Povertg.lin

For each reform we report three pieces of inforamatelated to behavioural effects
(annual hours of work), distortions (top margireat tate) and distributive effects (poverty
rate).

The different simulation procedures lead to notaliferences in the results. The

standard (no equilibrium) procedure seems to faaamore generous coverage: out of the

' Aaberge 2007; Aaberge and Colombino 2012a, 2012b.
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five best policies of Table 1, two hagse= 1, two havea = 0.75 and one has= 0.5. In the

other Tables the average coverage among theifiesbést policies is lower and it decreases

with respect tay. The no equilibrium procedure favours also pureomdlitional policies:

three positions out of the first five of Table ®accupied by UBI policies. On the contrary,

when we assumg = 0, three out of the first five policies are measted (GMI). In the other

cases, the results are more mixed, with some meealof UBI+WS policies. The current

mechanism of income support is always ranked abtt®m, except when = co. With

increasingy, less generous policies — including the curremt-emove up in the ranking. This

happens because a more elastic labour demand nexlthra increase in equilibrium wages,
which in turn implies higher equilibrium tax ratés.most cases the income effects induced
by the reforms appear to work in opposite direditor females and males: the reforms

induce more (less) hours worked by of women (mdmmcompared to the current system,

the exception being again the simulation wijth oo, where, under the three worst policies,

women work fewer hours than under the current syste

We have noted in Section 3 that the common praoficet accounting for the
equilibrium adjustment of the wage rates is usuallgrpreted as a perfectly elastic demand
scenario. This interpretation is not correct: irtlbg comparing Table 1 and Table 5 we see
that the simulation performed under the correqblgcified scenario with perfectly elastic
demand produces results that are radically diftefrem those produced by the no-

equilibrium simulation.
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6. Conclusions

The standard simulation procedure adopted whemgumsiaroeconometric models of labour
supply for reform evaluation might not be consisigith an interpretation of the simulation
results in terms of comparative statics, i.e. canispa of different equilibria. This happens
when the model includes a representation of aspéthe pre-reform equilibrium (such as
the availability of different types of jobs) thatayoing to change in the post-reform
equilibrium and when this change is not properlgoamted for. We have proposed a
simulation method that takes into account suchaamgé for a certain class of
microeconometric models and leads to a consistéertpretation of the simulation results as
an exercise in comparative statics. We have itstt the relevance of the different
simulation procedures with an evaluation of altéueareforms of the Italian income support
policies. We adopt here a partial equilibrium pergwe. One might account for equilibrium
conditions by treating the microeconometric modehdanodule of a Computable General
Equilibrium (CGE) model. However, the procedurastrated here might represent a practical
alternative, or a starting approximation, that dgadhe many additional assumptions required

by a CGE model.
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Table 1. Income support policies ranked accordingatthe Gini Social Welfare function

No equilibrium

£l o Annual Average | Annual Average
GE’ §_ '% g Hours Hours Top Marginal | Head Count
é Ug)' é % of Work of Work Tax Rate (%) | Poverty Ratio
= |© (Women) (Men)
UBI+WS |1.00 999 2042 53.6 0.17
UBI 0.75 991 2039 55.4 0.04
UBI+WS |0.75 1004 2043 51.3 1.01
UBI 0.50 1000 2042 50.9 0.52
UBI 1.00 982 2036 59.9 0.00
WS 1.00 1016 2046 48.2 3.38
UBI+WS |0.50 1008 2045 49.5 2.44
WS 0.75 1015 2046 47.3 3.67
WS 0.50 1016 2047 46.8 411
GMI+WS |1.00 1000 2043 50.9 1.43
GMI+WS |0.75 1005 2044 49.1 2.34
GMI+WS |0.50 1008 2045 47.7 3.26
GMI 0.50 1000 2044 45.9 2.36
GMI 1.00 983 2039 51.3 0.01
GMI 0.75 992 2042 48.2 0.87
S-Current 945 2063 43.7 4.33
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Table 2. Income support policies ranked accordingp the Gini Social Welfare function
Equilibrium with m =0.

£l o Annual Average | Annual Average
GE’ E_ '% g Hours Hours Top Marginal Head Count
é ug)- § % of Work of Work Tax Rate (%) | Poverty Ratio
= |© (Women) (Men)
GMI 1 1005 2046 48.2 0.26
GMI 0.75 1009 2047 45.7 1.32
UBI 0.5 1009 2044 50.0 0.62
GMI 0.5 1013 2048 44.9 2.95
UBI+WS | 0.5 1014 2048 48.9 2.64
UBI+WS |0.75 1010 2046 49.9 1.00
UBI+WS | 1 1005 2044 52.3 0.24
GMI+WS | 1 1010 2046 49.7 1.03
UBI 0.75 996 2040 54.7 0.06
GMI+WS (0.75 1010 2046 48.0 242
GMI+WS | 0.5 1014 2047 47.4 3.41
WS 0.5 1016 2047 46.8 4.15
WS 1 1017 2047 48.0 2.99
WS 0.75 1014 2047 46.9 3.63
UBI 1 971 2032 62.0 0.00
S-Current 945 2063 43.7 4.33
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Table 3. Income support policies ranked accordingatthe Gini Social Welfare function
Equilibrium with m = 0.5.

Annual Average

Annual Average

GEJ E_ é % Hours Hours Top Marginal Head Count
é ug)- § % of Work of Work Tax Rate (%) | Poverty Ratio
=|© (Women) (Men)
UBI+WS (0.75 1009 2044 50.2 0.95
UBI+WS | 0.5 1013 2046 49.2 2.52
WS 0.75 1020 2047 46.5 3.65
WS 0.5 1019 2047 46.6 4.14
GMI+WS | 0.5 1012 2046 47.7 3.40
GMI+WS |0.75 1009 2045 48.3 2.38
WS 1 1019 2046 47.9 3.04
UBI 0.5 1002 2042 50.9 0.52
UBI 0.75 993 2038 55.3 0.04
UBI+WS | 1 1004 2040 53.0 0.18
UBI 1 984 2035 59.8 0.00
GMI 0.5 1005 2045 45.8 2.48
GMI  |0.75 996 2043 47.3 0.81
GMI+WS | 1 1004 2043 50.7 0.79
GMI 1 986 2040 50.9 0.00
S-Current 945 2063 43.7 4.33
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Table 4. Income support policies ranked accordingp the Gini Social Welfare function
Equilibrium with m = 1.0.

Annual Average

Annual Average

GE’ §_ 'g %’ Hours Hours Top Marginal | Head Count
é Ug)' é % of Work of Work Tax Rate (%) | Poverty Ratio
= |© (Women) (Men)
UBI+WS |0.75 1011 2043 50.2 0.95
UBI+WS | 0.5 1014 2045 49.2 2.52
WS 0.75 1021 2046 46.5 3.66
WS 0.5 1021 2047 46.6 4.14
GMI+WS | 0.5 1013 2046 47.6 3.40
GMI+WS |0.75 1010 2045 48.3 2.38
WS 1 1020 2046 47.9 3.04
UBI 0.5 1003 2041 50.8 0.52
UBI 0.75 994 2038 55.2 0.04
UBI+WS | 1 1005 2040 52.9 0.20
UBI 1 985 2034 59.7 0.00
GMI 0.5 1005 2044 45.7 2.48
GMI+WS | 1 1005 2043 50.6 0.79
GMI 0.75 997 2042 47.2 0.81
GMI 1 988 2039 51.1 0.01
S-Current 945 2063 43.7 4.33
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Table 5. Income support policies ranked accordingp the Gini Social Welfare function
Equilibrium with m =oco.

£l o Annual Average | Annual Average
GE’ E_ '% g Hours Hours Top Marginal | Head Count
é ug)- § % of Work of Work Tax Rate (%) | Poverty Ratio
= |© (Women) (Men)
UBI+WS | 0.5 982 2044 49.3 2.53
GMI+WS | 0.5 981 2045 a47.7 3.31
WS 0.5 985 2046 46.6 4.16
UBI 0.5 969 2040 50.9 0.46
GMI 0.5 971 2043 45.9 2.44
S-Current 914 2062 43.7 4.42
UBI+WS |0.75 948 2040 50.4 0.85
GMI+WS |0.75 947 2042 48.6 2.19
WS 0.75 953 2044 46.6 3.64
UBI 0.75 928 2035 55.5 0.02
GMI 0.75 931 2039 a7.7 0.72
UBI+WS | 1 912 2036 53.3 0.05
WS 1 922 2041 48.1 2.95
GMI+WS | 1 911 2038 51.2 0.73
UBI 1 888 2030 60.3 0.00
GMI 1 890 2034 52.1 0.00
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