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Abstract
The purpose of this paper is to present an exevdigge we identify optimal income tax rules accogdio
various social welfare criteria, keeping fixed th&al net tax revenue. Empirical applications ofiioal
taxation theory have typically adopted analyticgdressions for the optimal taxes and then imputedarical
values to their parameters by using “calibratiordgedures or previous econometric estimates. Besite
restrictiveness of the assumptions needed to obtsaitytical solutions to the optimal taxation peshl| a
shortcoming of that procedure is the possible iststancy between the theoretical assumptions and th
assumptions implicit in the empirical evidencethis paper we follow a different procedure, basedo
computational approach to the optimal taxation fmab To this end, we estimate a microeconomic model
with 78 parameters that capture heterogeneity msemption-leisure preferences for singles and asua
well as in job opportunities across individualsdzhen detailed Norwegian household data for 1964 aRy
given tax rule, the estimated model can be usadrialate the labour supply choices made by single
individuals and couples. Those choices are thezgfenerated by preferences and opportunities #rgt v
across the decision units. We then identify optitaalrules — within a class of 9-parameter piecgevinear
rules - by iteratively running the model until agn social welfare function attains its maximum emnthe
constraint of keeping constant the total net taxenéie. The parameters to be determined are an éx@mp
level, four marginal tax rates, three “kink poingsid a lump sum transfer that can be positive (it¢ioe
negative (tax). We explore a variety of social wedffunctions with differing degree of inequalityeasion.
All the social welfare functions imply monotonigcalhcreasing marginal tax rates. When compared thith
current (1994) tax systems, the optimal rules ingplgwer average tax rate. Moreover, all the optimizs
imply — with respect to the current rule — lowerrgiaal rates on low and/or average income levetstagher
marginal rates on relatively high income levelse3éresults are partially at odds with the taxrrafothat
took place in many countries during the last desad¢hile those reforms embodied the idea of lovgerin
average tax rates, the way to implement it hasaltyi consisted in reducing the top marginal ra@s:
results instead suggest to lower average tax bgtesducing marginal rates on low and average irctavels
and increasing marginal rates on very high incoswelk.
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1. Introduction
This paper presents an empirical analysis of optienation. The purpose is not new, but the exercis
illustrated here differs in many important waysnfrprevious attempts to empirically compute optimal
taxes. The standard procedure adopted in thetliteratarts with some version of the optimal taati
framework originally set up in the seminal papemiylees (1971). The next step typically consists
of feeding with numbers — taken from some previempirical analysis - the formulas produced by
the theory. This literature is surveyed by Tuonfa00). A recent strand of research adopts the same
approach to address the inverse optimal taxatiobl@m, i.e. retrieving the social welfare function
that makes optimal a given tax rule (Bourguignod &padaro, 2005). There are two main problems
with optimal taxation literature: 1) The theoreticesults become amenable to an operational
interpretation only by adopting some special assiomp concerning the preferences, the composition
of the population and the structure of the tax;rR)eThe empirical measures used as counterparts of
the theoretical concepts are usually derived froavipus estimates obtained under assumptions that
may be different from those used in the theoretivadlel. As a consequence the consistency between
the theoretical model and the empirical measurdalisous and the significance of the numerical
results remains uncertain. The typical outcomdne$¢ exercises envisages a lump-sum transfer which
is progressively taxed away by very high margimal decreasing tax rates on lower incomes (i.e. a
negative income tax mechanism); beyond the “beakrgwint” (i.e. the income level where the
transfer is completely exhausted), the marginatases become constant or slightly increasing.
Recent papers by Tuomala (2006, 2008) show howhséthese results are essentially forced by the
restrictive assumptions typically made upon prefees, elasticities and distribution of productiati
(or wage rates). Interestingly, when Tuomala (2@G@R)pts a more flexible specification of the utilit
function he finds that the optimal system is pregiee with monotonically increasing marginal tax
rates.

While most of the studies mentioned above werergisdly illustrative numerical exercises,
several recent contributions have attempted tmp#mal taxation results in the empirical evaluatio
or design of tax-transfer reforms. Saez (2001) m&kerlees’s results more easily interpretable by
reformulating them in terms of labour (or incomepgly elasticities in order to provide a more direc
link between theoretical results and empirical meas Saez (2002) develops a model amenable to
empirical implementation that focuses on the re¢athagnitude of the labour supply elasticitieat t
extensive and intensive margin. Immervoll et20Q7) adopt Saez’s model (2002) to evaluate
alternative income support policies in Europeamtoees. Blundell et al. (2006) and Haan and
Wrohlich (2007) also use Saez (2002) to evaluatestand transfers for lone mothers in Germany and

UK, whereas Kleven et al.(2007) provide resultdlentaxation of couples. Although these new



contributions are interesting attempts to advanesatds the empirical implementation of theoretical
optimal taxation results, they still rely on vepstrictive assumptions and moreover might sufimfr

a possible inconsistency between the theoreticdeiand the empirical measures used to implement
it. For example, the model proposed by Saez (26083 not account for income efféasd adopts
restrictive assumptions upon the way the housshoédpond to changes in the relative attractivgenes
of the opportunities in the budget $&t/hen it comes to empirical applications (as in kenvoll et al.
(2007), Blundell et al. (2006) and Haan and Wrdh(2007)), the parameters of the theoretical
models are given numerical values estimated witpigoal models that do not adopt the same
restrictive assumptions of Saez (2002). Of counseesof those limitations and potential
inconsistencies might be overcome in the futuréjtbemains unlikely that analytical solutionstbé
optimal income taxation problem will ever be aldébe fully consistent with flexible structural labo
supply model$. To escape these problems we follow here a cogipldifferent approach. We do not
start from theoretical results dictating conditidosoptimal tax rules under various assumptions.
Instead we use a microeconometric model of labopply in order to identify by simulation the tax
rule that maximizes a social welfare function unitherconstraints that the households maximize their
own utility and total net tax revenue remains canstThe microeconometric simulation approach is
common in evaluating tax reforms, but has not beech used in empirical optimal taxation studies.
The closest examples adopting a similar approaehegaresented by Fortin, Truchon and Beauséjour
(1993), Colombino et al. (2008), Colombino (20089 8lundell and Shephard (2009).

The complex specification we adopt for represenpireferences and opportunity sets does not permit
an analytical solution of the maximization problemkich are therefore solved computationally.
Obviously, the result of our computational exer@aanot claim the same generality of the analytical
solution. While the latter establishes an expheiationship between the fundamentals of the ecgnom
(preferences, skill distribution etc.), the forneeapplication-specific (in this paper: Norway-siex

this is the price of accounting for a more detaded flexible representation of the economy. In

principle, however, this limitation of our computatal exercise could be overcome: by performing

! Income effects can be accounted for, as in S&#2at the cost of notable analytical and corjnrial complications.

2 In Saez (2002) each individul can only choose agrthree opportunities: non-participation and twiaaent labour income
brackets.

3 This is not at all meant to diminish the valugtaforetical work and analytical solutions, whick ansostitutable for the
understanding the “grammar” of the problem andstaygesting promising directions of reform; our reagons concern
their direct applicablity in empircal policy anailys

4 A recent survey of microsimulation analyses ofggstems is provided by Bourguignon and Spadaro8)200

® Fortin, Truchon and Beauséjour (1993) use a cadiirtnot estimated) model with rather restrictiSeofe-Geary)
preferences and focus on alternative income suppbemes rather than on the whole tax rule. Coloonéiral. (2008) and
Colombino (2009) analyse basic income support mashen Blundell and Shephard (2009) focus on singithars.
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similar exercises on many different economies,drmild again be able to identify — empirically — a
“general” relationship between the fundamentalhefeconomy and the optimal income tax rule.

As explained in Section 2, the empirical labays@y model used in this study
contains 78 parameters that capture the heterdgengireferences and opportunities among
households and individuals. The estimated modedes! to simulate the choices given a particular tax
rule. Those choices are therefore generated bgnemdes and opportunities that vary across the
decision units. However, since preferences aradggeeous and some individuals live as singles
whereas others form families and live together,miheomes to social evaluation it does not make
sense to treat the estimated utility functionsasmarable individual welfare functions. To solve th
interpersonal comparability problem we adopt a metthat consists of using a common utility
function in order to produce interpersonally conaide individual welfare measures. The common
utility function is justified as a normative stamdavhere the social planner treats individuals
symmetrically and it is only used to compute antchpare the individual welfare levels that provide
the basis for the social welfare evaluation ofreforms; it is not used for simulating household
behaviour (where instead the estimated individtiityufunctions are used). This procedure, which
circumvents the problem of interpersonal compaitsttof heterogeneous preferences, is well-
established in the empirical public economicsditere. It is proposed in Deaton and Muellbauer
(1980) and in Hammond (1991), and it forms thed&si the definition and measurement of a money-
metric measure of utility in King (1983) and in Aafe, Colombino and Strgm (2004). Moreover, it
has been applied for example by Fortin, TruchonBewuséjour (1993), Colombino et al. (2008) and
Colombino (2009). As a practical matter, an aver@gée estimated individual utility functions an a
estimated utility function (individual welfare futi@n) with common parameters (as in our case) is
typically used. Note, however, that the procedraditionally followed by large part of the theooeti
and empirical literature consists in simply igngrithe interpersonal comparability problem, either
because consumption-leisure preferences are ashwnezheneous or because heterogeneous utility
functions are aggregated as if they were comparable

The microeconometric model, the data used anddtimates are presented in Section 2.
In order to illustrate the behavioural implicatiasfghe estimates, Section 3.1 reports wage and
income elasticities of labour supply. Since therogconometric model, once estimated, is then used
for a rather ambitious purpose — i.e. simulatingicbs in view of identifying optimal tax rules —ist
important to check its reliability, besides repogtstandard tests on parameters estimates. Ultymate
the model should be judged in its ability to dojibieit is built for, i.e. predicting the outcomek
policy changes. In Section 3.2 we therefore perfamout-of-sample prediction exercise. Namely, we

use the model (estimated on 1994 data) to predictdhold-specific distributions of income in



Norway in 2001. We then compare the predicteditigions to the observed ones. The prediction
performance turns out to be very satisfactory.dotf®ns 4.1and 4.2 we introduce the measures of
individual welfare that allow interpersonal comgans. Section 4.3 defines the alternative rank-
dependent social welfare functions with varyingréegof inequality-aversion that are used to
aggregate the individual welfare levels. In Secdohwe explain the computational procedure used:
we identify optimal tax-transfer schedules — withinlass of 9-parameter piece-wise linear rules - b
iteratively running the model until a given socialfare function attains its maximum under the
constraint of keeping constant the total net taxemee. The parameters to be determined are an
exemption level, four marginal tax rates, threeakiqpoints” and a lump-sum transfer that can be
positive or negative. The resulting optimal rules presented in Section 5. Section 6 containsitiad f

comments.

2. The modeling framework

2.1. The microeconometric labour supply model
The labour supply model used in this study candmsidered as an extension of the standard
multinomial logit model, and differs from the tréidnal models of labour supply in several respécts.
First, it accounts for observed as well as unoleEheterogeneity in tastes and choice constraints,
which means that it is able to take into accouetgiesence of quantity constraints in the market.
Second, it includes both single person househaidsraarried or cohabiting couples making joint
labour supply decisions. A proper model of therat&on between spouses in their labour supply
decisions is important as most of the individuatsraarried or cohabiting. Third, by taking all the
details of the tax system into account, the budgtt become complex and non-convex in certain
intervals.

For expository simplicity we consider in this sectonly the behaviour of a single person
household. The extension to couples is fully ex@di in Sections 2.2.1 and 2.2.3. In the model,
agents choose among jobs characterized by the ratgg®, hours of workh and other characteristics.

The problem solved by the agent looks like theofeihg:

® Examples of previous applications of this appraaehfound in Aaberge, Dagsvik and Strem (1995)Aatukerge,
Colombino and Strgm (1999, 2000). The modeling apgraised in these studies differs from the stanidawlr supply
models by characterizing behaviour in terms of mgarison between utility levels rather than betweanginal variations
of utility. These models are close to other recamitributions adopting a discrete choice approach sas Dickens and
Lundberg (1993), Euwals and van Soest (1999), FlBasisen and Wahlberg (2004) and Labeaga, OlivéiSpadaro
(2007).



max U(c,h,s, j)

(w.h,s OB
(2.2) s.t.

c=f(wh )
where

h = hours of work,
w = the pre-tax wage rate,

s = observed job characteristics (besides h and w),

j = unobserved (by the analyst) job and/or housetiwddacteristics,
| = the pre-tax non-labour income (exogenous),
c= disposable income (income after tax),
f = tax rule that transforms pre-tax incomes () into disposable incomg
B= the set of all opportunities available to the $ehold (including non-market opportunities, i.e. a
“job” with w=0 andh=0).
Agents can differ not only in their preferenced amtheir wage (as in the traditional model)
but also in the number of available jobs of différypes. Moreover, for the same agent, wage rates

(unlike in the traditional model) can differ fromlj to job. Let p(h, w, § denote the density of
available jobs of typdh, w, s). By representing the choice &by a probability densitp we can for

example allow for the fact that jobs with hoursaafrk in a certain range are more or less likelipeo
found, possibly depending on agents’ charactesisticfor the fact that for different agents the
relative number of market opportunities may difféfe assume that the utility function can be

factorised as

(2.2) U (f(wh 1),hs j)=v f(wh1),h3e()

wherev and ¢ are respectively the systematic and the random ooeng. The terngis a random
taste-shifter that accounts for the effect ontytidif all the characteristics of the household-edtch
observed by the household but not by us. Moreaverassume that is i.i.d. according to Type llI
Extreme Value distribution.

Although the random utility specification (2.2)ldg now rather common in labour supply
analyses, its implications (in view of interpretinguseholds’ behaviour and simulation results) have
not been fully clarified in the applied literatuteet us writeU(1) = v(1)(1) andU(2) = v(2)(2) to
denote the utility attained respectively at jolntl at job 2. Then it is easily seen that it maypdeap

that job 1 is preferred to job 2, although the obsé characteristics may make job 2 look more



desirable than job 1. Namely, it may happen th@j) > U(2) even thouglv(1) < v(2) simply because
e(1)/e(2) > v(2)Iv(1) As a specific consequence of this, it may hagpanthe household optimizes on
a “flat” segment of the budget line. This could eelappen in a standard model where utility only
depends on income and leisure (which is the reaggrin that kind of model one is typically forced
to introduce “optimization errors” to rationalizeetdata).

We observe the chosén w ands. Therefore we can specify the probability thatalgent
chooses a job with observed characteristios,§. It can be shown that under the assumptions,(2.1)

(2.2) and extreme value distributedie can write the probability density function oftzoice b,w,9

ad

_ _ _ v(fwh ) h9phws
2.3) d(hw,9= Pr[U(f(wh, D.h 9= max U((xy, I),y,% T 0 0.5 X ¥ 3 e

where p(h, w) is the density of choice opportunities which canriterpreted as the relative frequency

(in the choice set B) of opportunities with hobirand wage rata. Opportunities withh =0 (and
w=0) are non-market opportunities (i.e. alternativecations of "leisure"). Thus, the density (2.3),
which will form the basis of estimating the paraetetof the utility function and the choice sets) ca
be considered to be analogous to the labour sdppbtion of the Hausman approach. The density
(2.3) is the contribution of an observatidn {,9 to the likelihood function, which is then maxirai

in order to estimate the parameters/6f (hw, 1), h, 9 and of p(h, w, . The intuition behind

expression (2.3) is that the probability of a ckalgw,s can be expressed as the relative

attractiveness — weighted by a measure of “avditgbi p(h, w, 9 — of jobs of type f,w,9. From (2.3)

we also see that this approach does not suffer fh@encomplexity of the tax rulle The tax rule,
however complex, enters the expression as it ttlaere is no need to simplify it in order to matke
differentiable or manageable as in the traditi@pgdroach. The crucial difference is that in the
traditional approach the functions representingsiebold behavior are derived on the basis of a
comparison of marginal variations of utility, whitethe approach that we follow a comparison of
levels of utility is directly involved.

In practice, the estimation adopts a discretisadion of (2.3). Letg(h, w) be some known

joint density function (e.g. empirically fitted tbe observations on h and w). Let us represent the

latent choice seB with a sampldR containingM points, where one is the chosen (observed) paiht a

" For the derivation of the choice density (2.3p 8aberge et al. (1999). Note that (2.3) can bsidened as a special case
of the more general multinomial type of framewosgveloped by Dagsvik (1994). A more specialized typeontinuous
multinomial logit was introduced by Ben-Akiva and tataatada (1981).



the otheiM-1 are sampled frong(h, w) . It can be shown (McFadden 1978; Ben Akiva andrizar
1985) that consistent estimateswff (wh 1), h) and p(h, w) can still be obtained when (2.3) is
replaced by

(2.4)

v(f(whl),h9g ghwg dhwk
Dov(FOy ), Y. ) XYY Gxyy

(x,y,20R

#R(hw,9) = Pr[ OCF(wh 1),h, 9= max U(fo D).y, z}:

In what follows we still call this the "continuousiodel, since the opportunities contained in thenia
choice set B are described by continuous densitgtions, although in the estimation procedure the
choice set is given a discrete representation é&41).

By specifying the probability density functigo(h, w, 9 onB we can for example allow for

the fact that jobs with hours of work in a certeange are more or less likely to be found, possibly
depending on agents' characteristics; or for tbetFat for different agents the relative number of
market opportunities may differ. From expressio)# is clear that what we adopt is a choice
model, where choice, however, is constrained byntireber and the characteristics of jobs in the
opportunity set. Therefore the model is also coibfmtvith the case of involuntary unemployment,
i.e. an opportunity set that does not contain aayket opportunity. Besides this extreme case, the
number and the characteristics of market (and narket) opportunities in general vary from
individual to individual. Even if the set of markgbportunities is not empty, in some cases it might
contain very few elements and/or elements withdyedacteristics. To proceed with estimation one
has to specify the functional form of the deteristiii part of the utility function, i.e. the functial

form of the systematic componeantf the utility function and the opportunity desit(h,w)

2.2. Empirical specification of the choice sets antthe utility function

Although the above framework allows any sectorsion of the labor market we will in this study
focus on the private-public division. This choisemotivated by the fact that the private-public
division emerges as the basic division in labomeooics. Moreover, a further division of the labor
market would have increased the total number adrpaters to be estimated above the critical level

determined by the given number of observations.

2.2.1. Specification of choice sets
The individuals maximize their utility by choosiagnong opportunities defined by hours of work,

hourly wage and sector of employment. Opportunitith h =0 (and w=0) are non-market



opportunities (i.e. alternative allocations of 8lgie"). In the specification of the probability déwp of
opportunities we will assume that offered hours affiéred wages are independently distributed and
may differ across sectors. The justification fastis that offered hours, in particular normal wiagk
hours, are typically set in rather infrequent negmins between employers and employees
associations, while wage negotiations are far rfreguent in which the hourly wage tend to be set
independent of working hours. Offered hours arerass! to be uniformly distributed, except for
hours related to full-time jobs and a specific tgp@art-time jobs (18-20 weekly hours). Thus, this
opportunity density for offered hours implies thds far more likely to find jobs with hours that
accord with a full-time position and specific ptinte positions than jobs with other working loads.
Accordingly, we specify the density of opporturstia sectos requiringh hours of work and paying

hourly wagew as

(2.5) p(h,wg:{pogm(h)%s(w a($ if 0

1-p, if h=0

wherepy is the proportion of market opportunities in thmportunity setg;s, g.s andgs, are

respectively the densities of hours, wages, andmppities in sectos, conditional upon the
opportunity being a market job arg¥ 1 if the job belongs to the public sector aw O if the job
belongs to the private sectoExcept for possible peaks corresponding to jrae fpt, 18-20 weekly
hours) and to full timef{, 37-40 weekly hours) we assume that the distidoutif offered annual hours

is uniformly distributed. Thugy, is given by

A if hO(52,910
v.exp(rg +m,s) if hO(910,106f
(2.6) g (N =y if hO(1066,1898
v.exp(m +m,s) if h1(1898,2104
A if h0(2106,3640

Since the density values must add up to 1, we lsancamputey, according to

8 By using a more general specification for the oppity density defined by (2.5) the estimates @f tbefficients that
accounted for a possible interaction between thgewates and offered hours of work were not founlolet statistical
significant. Thus, we have chosen to rely on (f18his analysis.



2.7)

v.((910- 52 +( 1066- 52) exz + m,s)+( 1898 10p6( 2106 1B98 (Erp+7,s)+(  36406P1= 1.

For the purpose of empirical specification it appeanvenient to introduce the following
transformation ofy

Po
1- Po

We also specify

(28) g =

(2.9) Uo0s(9 =exp( o + 1y S+ 1, (1= 9).

The above parameters and y vary by gender. In the tables we referrtoand i as the parameters

of thejob opportunity density
The density of offered wages is assumed to bedlmgal with mean that depends on length
of schooling Ed) and on past potential working experienEgf), where experience is defined to be

equal to age minus length of schooling minus fixee,
(2.10) logw= 5, + BExp+ 3, EXB + B, Ed+ o7y

wherer is standard normally distributed. The paramej@rsary by gender and sector of

employment.
The hours densities and the wage densities argathe for married/cohabitating females and

males as specified for single females and males.séime applies tg,,, 9;(S,) and g,- 9;(s:) -

Moreover, we have
(2.11)  Gowr Gs(Si) G $) =exp(to* iy ( §)+Han (T §) e ( S+ 1z (T ).

In this case the households choose among oppoesidiéfined by a vectc(th heaw, W, S, §) .

Here s =1 if the partner of gender k is employed in the ubéctor, with k = M, F. Analogously to

what we have done with singles, we specify theesponding density function as

10



Pow G, (M) &g, (Wa) B(8) B2 (B) g( W f §iF 0, O
_JPow s, (Ba) G, (Wa) a( 5)(2- Be) if >0, h=0
PR 5 802 T ) g (w) o 5) f p=0, h>0
(1_pOM)(l_pOF) if h,=0,h =0

For the purpose of empirical specification andneation it is convenient to divide the density ) by

(1= pow ) (1= pye ) and define

— Pom
g =___OM
o (1_ Powm )
(2.13) = Por
: Yok (1_ pOF)
Joe = Pom Por
(1_ Pom )(l_ pOF)

2.2.2. Specification of utility function for singléemales and males

Let f (Wh, I) be disposable income (income after tax) measurd@0 000 NOK.

The systematic part is specified as follows

log (V(h, W, 5)) =a, (MJ

1

(2.14) +(a, +a;logA+a,(log A’ +a,s+

L% -1
aC +a,C,+a, Cota,; sCra ,sCita SQ( a

3

where

L is leisure, defined ak :1—(h/8736 , Alis ageC,, G, andC; are number of children below 3,

between 3 and 6 and between 7 and 14 years ofikategely. Thex—parameterare gender-
specific. The children terms are dropped in thigyfunction for single males since we observeye
few children living with single males.

Note that the flexible functional form of the u§ilfunction allows for a labor supply that is
backward bending. The latter means that the hitjfeewage rate is, the less the labour supply will b

If so, the income effects dominate over the sulttstih effects. In fact, the functional form

11



specification allows for the responses on wagetmatary a lot across individuals, depending ornrthe
economic situation (the magnitude of w and I). Tinectional form can also yield a linear labour
supply curve. As mentioned above this is the oafynfthat the Hausman approach applies. The
problem with a linear labour supply curve in thegeaate is that by assumption the labour supply
elasticity tends to increase with the wage rate [iffearity assumption thus imply that the higher
skilled, with high wage rates, are more responsiaa those with lower skills, and hence lower wage
rates.

Given the above assumption upon the stochastiponent and upon the density of

opportunities, it turns out that the probabilitg(dity) that an opportunit@h,w, s) is chosen is

vihwe ghws
> JJvx v 9 %y 3 dxd

s=0,1

(2.15) g(h,w, 9=

In view of the empirical specification it is convent to divide both numerator and denominator by

1- p,. Inserting for (2.5) and (2.8) in (2.15) can thewrite the choice density as follows,

v0,00+ Y [ [ v(xy.9g & (9 gs( ¥ g( 5 dxe

s:0,1x>0 y>0

for {h,w} >0 and

v(0,0.0
v(0,00+ X [ [ vy, 99 g (3g(Yg(}dx

$=0,1x>0 y>0

(2.17) ¢(0,00=

for {hV\} =0. Note that the sector variable s vanishes aneblaced by the symbalfor the non-

market alternatives{f, w} =0 ).

2.2.3. Specification of the utility function for amples
The labour supply model for married couples accotmt both spouses’ decisions through the

following specification of the systematic part bétutility function for couples

® See Rged and Strgm (2002) for a further discussion.
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(2.18)

f(hew, h, w, I)"l—lj

|09V(m,*):,%7v\é,$w§)=az[ po

Lo -1
+(a4+a5|09A= +ae(|09A=)2+a7$ ta,C+a Cta, Cita s Gra 8 Gra 5S Q{ - J

al4

2 L% -1
+(a15+a16|09'6ﬁv| +a17(|09AM) ta,& ta,Cra ,Cra ,Lha ,5 Cra ,5 CGa zwi:s)[ . J

a3
e
a3 a14

where the leisurk; is defined ad, =1-(h /8739 ,i=F M . Moreover, we allow for sector- and

gender-specific job opportunities in accordancéhe functional forms (2.12) and (2.13), which
corresponds to that used for single females andsnalccordingly, the choice density can be written
as follows,

(2.19)
vihohowow.s.8) ge () g (w g9 .90H .90 W.0.F
D

g(h, how,,w,s,s)=

if both spouses work;

v(h, 0w, .05, Jaw & (B)g, (W) a(s)
D

(2.20)p (h, .0, ,0,5, f)=

works;

if only the husband

v(0,h 0w Ts) gr g (h)g, (W) g(s)

(2.21)¢ (0,h. .0 [J5.) s

if only the wife works;

(2.22) ¢(0,0,0,0[[)]=w

if none of them work, where we have defined

(2.23)
D =v(0,0,0,0/7)

+3 [[v(x,.0.%,.0.5, D g, g (3)9, (¥)9(s) dx dy

S, =0.1y50
y>0

+> [[v(0.x.,0.y, Os) g, g (¥) g, (¥)9(s) dx dy

S, =0.1y50
y>0

R Tv00 s v 508) 8 8,0 8 () 4.9 .9(¥ 900)0,(3) dy dy dx dy
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2.3. Data and estimation
2.3.1. Data

The estimation of the 78 parameters of the modehsed on data from the 1995 Norwegian Survey of
Level of Living, which includes detailed income a@dtom tax reported records. We have restricted
the ages of the individuals to be between 20 anid 62der to minimize the inclusion in the sample o
individuals who in principle are eligible for regiment, since analysis of retirement decisions is
beyond the scope of this study. Moreover, self-eygd as well as individuals receiving permanent
disability benefits are excluded from the samphkhl€ 2.1 reports incomes, participation rates and

hours of work observed for the sample based onfdateB42 couples, 309 single females and 312
single males.

Table 2.1. Incomes and labour supply under the cuent tax rule, Norway 1994

Household Participation rates Annual hours Household income, NOK 1994
Family status income (Percent) | Given participatior) In the total populatiof , Disposable
decile v F v F v F Gross income¢  Taxes income
I 69 1285 886 85922 14144 71778
I 86 1343 1157 105799 18281 87518
Single males (M) | i | es 2041 1936 189772 | 46930 142842
X 97 2304 2225 309909 94218 215691
X 76 2684 2036 466720 | 159738 306983
Al 90 1999 1793 210626 56762 153864
I 66 1128 739 85309 11099 74210
I 76 1362 1033 107709 14877 92832
Single females (F) -, 87 1801 1564 179199 38759 140441
X 93 2118 1972 265653 63411 202243
X 97 2743 2649 324394 78749 245645
Al 85 1851 1578 185803 40064 145739
| 75 59 | 1459  1111| 1090 655 191006 33005 1580011
I 79 79 | 1641  1245| 1293 988 259226 51660 207566
Couples mvi | 92 86 | 2029 1524 | 1870 1316 400954| 103150 7294
X 95 92 | 2406  1751| 2285 1604 584018 176183 407835
X 86 81 | 2583  1737| 2220 1415 833657 260049 573608
Al 89 83 | 2041 1514 1811 1256 427342 113973 313368
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2.3.2. Estimation

The parameters appearing in expressions (2.13)egm@er-specific and thus estimated
separately for single females and males. The hkelil functions are equal to the products of the
individual-specific labor supply densities for ctegpdefined by (2.19) — (2.23) and single fematet a
single males defined by (2.16) — (2.17). The edtonas based on a procedure suggested by McFadden
(1978) which yields results that are close to thigriformation maximum likelihood method. The
method essentially consists in representing tleedpportunity set with a sample of weighted altéves,
with the weights depending on the sample schema.fist step we estimate the required genderpeci
g-functions of equation (2.4). We then draw 19@ealfrom these densities and build 200 alternatives
(adding the observed choice) for each householothier words, the continuous logit model is repdiace
by a discrete logit version. McFadden has demdsskthat this method yields consistent and
asymptotically normal parameter estimates. We fabedVicFadden estimation procedure to be
remarkably efficient. Our experience suggest thahehoice sets of 50 random points (drawsn R
produce results which are close to the one obtdigede 200 random point sets.

The estimates of opportunity density parametexseported in Table 2.2. The estimates of
the preference parameters for single females atesrage reported in Table 2.3. whereas the
estimates of the preference parameters for coapieseported in Table 2.4. Overall the parameters a
measured quite precisely and their signs are densliswith economic reasoning. As can be seen from
Table 2.2 there is a weak tendency of clusteririgeropportunity density of full-time jobs for batiales
and females and moreover of the specific part-johs for females. However, this means that jobl wit
full-time hours is less dominating than in the jwes decades and confirm the claim from OECD
Employment Outlook for 1997 that the Norwegian labmarket is among the most flexible of the OECD
countries. The estimated wage distributions st@awthe return from one additional year of educaio

higher in the private than in the public sectonfales as well as for females.
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Table 2.2. Job, Hours and Wage densities, Norway 99

Females Males
Parameter
Estimate Std. Dev. Estimate Std. Dev.
1o -2.10 (0.18) -3.17 (0.23)
Job opportunity M1 -1.51 (0.18) -2.68 (0.20)
Ha 1.39 (0.17) 1.39 (0.17)
T 0.49 (0.13) -0.50 (0.22)
= -0.23 (0.23) 0.09 (0.51)
Hours . 1.47 (0.09) 1.81 (0.07)
7 0.03 (0.14) 0.06 (0.13)
3 3.62 (0.07) 3.50 (0.06)
5 2.60 (0.30) 2.83 (0.31)
Wage — Private sector B -4.04 (0.64) -4.41 (0.64)
3 3.93 (0.50) 5.38 (0.41)
o 0.24 (0.00) 0.28 (0.01)
3 3.71 (0.08) 3.62 (0.09)
3 2.14 (0.33) 2.46 (0.44)
Wage - Public sector B -3.37 (0.71) -3.82 (0.91)
3 3.59 (0.46) 4.95 (0.47)
o 0.18 (0.01) 0.22 0.01
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Note that the signs of the preference parametenaists for single and married/cohabitating females
and males displayed in Tables 2.3 and 2.4 are stensiwith economic theory. A main finding is that
the leisure of married/cohabitating women, i.e etispent on doing all kind of domestic work and pure
leisure, increases with the number of small childrethe household. Moreover, leisure appears to be
more important for married/cohabitating femaleskimy in the public sector, in particular for those
with children between 3 and 6 year old. The lagfézct may be due to the flexibility in hours of ko
arrangements in the public secfoThe marginal utility of leisure for the marrieghiale is also
typically a convex function of age, which impliésat after she has reached around 35 years of age,
marginal utility of leisure is increasing with agénus, when she is young and raises small children
her supply of labour outside the home is negatiaéfigcted. When the period of having small children
is over, then the age effect — like for men- startsreep in and weakens the incentive to supply
labour. Now we will turn to a discussion of howdalp supply responds to changes in economic

incentives. In the next section this will be dong¢drms of wage elasticities.

Table 2.3. Estimates of the parameters of the util functions for single females and males.

Norway 1994
. Single females Single males
Variable Parameter - -
Estimate Std. Dev. Estimate Std. Dev.
Consumption
o1 -0.59 0.28 0.24 0.33
(o F3 4.37 0.52 2.27 0.44
Leisure
O3 0.65 0.92 0.76 0.99
Oy 498.50 145.18 337.40 128.84
Log age Os -265.77 79.22 -180.89 70.63
Log age squared Os 36.36 10.89 24.81 9.75
# children, 0 — 2 years old o 3.62 2.43
# children, 3 — 6 years old Os -0.36 7.87
# children, 7 — 14 years old Oo -2.24 1.42
Employed in public sector Q1o -2.97 0.87 -2.20 0.90
(Empl. in pub. sec.)# child., R
0 — 2 years old) Ou 729 746
(Empl. in pub. sec.)(# child., )
3 -6 years old) Oz 1.02 2.10
(Empl. in pub. sec.)(# child.,
7 — 14 years old) 01 115 110

10 statistics Norway has, for example, more thanifiérént hours of work arrangement. On top of tmaany employees are
allowed to spend up to three days of work in theime office.
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Table 2.4. Estimates of the parameters of the utilf function for married/cohabitating couples.

Norway 1994

Variable Parameter Estimate Std. Dev.
Consumption

oy 0.14 (0.09)

oy 6.49 (0.43)
Wife's leisure

O3 -3.81 (0.43)

Oy 194.89 (28.53)
Log age Os -107.09 (15.88)
Log age squared Og 15.14 (2.23)
# children, 0 — 2 years old o5 0.34 (0.31)
# children, 3 — 6 years old Og 1.31 (0.31)
# children, 7 — 14 years old Og 1.70 (0.26)
Employed in public sector O -0.95 (0.30)
(Empl. in pub. sec.)(# child., 0 — 2 years old) 011 0.40 (0.33)
(Empl. in pub. sec.)(# child., 3 — 6 years old) Oq 0.39 (0.32)
(Empl. in pub. sec.)(# child., 7 — 14 years old) O3 -0.97 (0.24)
Husband'’s leisure

O1g -1.01 (039)

Qs 222.99 (41.03)
Log age O6 -116.55 (22.34)
Log age squared Oq7 15.85 (3.06)
# children, 0 — 2 years old Oig -0.08 (0.40)
# children, 3 — 6 years old O1g -0.30 (0.35)
# children, 7 — 14 years old O -0.15 (0.25)
Employed in public sector Oy -0.60 (0.51)
(Empl. in pub. sec.)(# child., 0 — 2 years old) O -0.16 (0.39)
(Empl. in pub. sec.)(# child., 3 — 6 years old) Oy -0.93 (0.31)
(Empl. in pub. sec.)(# child., 7 — 14 years old) Oy -0.16 (0.25)
Leisure interaction between spouses 025 4.84 (1.12)

") Standard deviations in parentheses.
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3. Behavioural implications

In this section we explore the behavioural implmatf the estimates. First, we report wage and
income elasticities of labour supply because theyaeful for the understanding and the
interpretation of the optimal taxation results tilt be presented in Section 5. Second, since the
model will be used for a rather ambitious operafmmputing optimal tax-transfer rules) we illuséra

the prediction performance of the model with anausample exercise.

3.1 Elasticities

The wage elasticities are computed by means ohastic simulation. Wage rates are
incremented by 1 percent. Draws are made fromidiglilitions related to preferences and
opportunities. Given the responses of each indalidue aggregate them to compute the aggregate
elasticities. Table 3.1 displays these elasticittsce many individuals in this labour supply mloafe
discrete choice will not react to small exogendusnges, the elasticities in Table 3.1 have been
computed as an average of the percentage changdmur supply from a 10 percent increase in the
wage rates. By exact aggregation we find that teeadl wage elasticity is equal to 0.12, which
suggests rather low behavioural responses from aaddax changes. At least, this would be the case
if we used a representative agent model with wiaieity equal to 0.12. However, by looking
behind the aggregate elasticity the picture, asothstrated by Table 3.1, changes substantially. Note
that the third and the sixth panel of Table 3.Zghe unconditional elasticities of labour supply,
which means that both the impact on participatiod laours supplied is accounted for.
In principle, elasticities such as those illustdaddove might be used to compute optimal tax-teansf
rules, e.g. by following the line developed — amottiers - by Diamond (1988), Saez (2001), Saez
(2002), Blundell et al. (2006) and Kleven et aD{2). As we explained in Section 1, we think that
this procedure is not totally satisfactory, du¢ht® possible inconsistency between the assumptions
adopted by the theoretical optimal taxation moael the assumptions adopted in producing the
empirical evidence. Our microeconometric estimatesbased on assumptions that are much more
flexible and general than those leading to theritesal results for example of Diamond (1988) and
Saez (2001, 2002). We follow a different approawth @btain the optimal tax-transfer rule
computationally, i.e. we iteratively run the miccoaometric model of household behaviour until the

social welfare function is maximized under the ¢m@ist of total tax revenue.
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Table 3.1. Labour supply elasticities with respedio wage for single females, single males,

married females and married males by deciles of h@ehold disposable income*. Norway 1994

Family status

Type of elasticity

Female elastsiti

Male elasticities

Income decile | Own wage| Cross Own wage| Cross
under the 1994| elasticities| elasticities| elasticities| elasticities
tax system
Single females and Elasticity of the | 0.59 0.00
males probability of I 0.45 0.00
participation ’ ’
-vii 0.06 0.06
IX 0.00 0.00
X 0.00 0.00
All 0.12 0.04
Elasticity of the I -0.17 0.77
conditional expectation I 0.04 0.00
of total supply of hours ; ;
-vii -0.08 -0.08
IX -0.07 0.00
X 0.00 0.00
All -0.09 -0.02
Elasticity of the I 0.42 0.77
unconditional expectatio I 0.42 0.00
of total supply of hours - :
-Vl -0.02 -0.02
IX -0.07 0.00
X 0.00 0.00
All 0.02 0.02
Married/cohabitating Elasticity of the I 1.03 -0.28 0.90 -0.23
females and males probability of I 0.35 0.14 0.79 0.00
participation : ; ; -
-Vl 0.14 -0.23 0.13 -0.10
IX 0.12 -0.12 0.06 -0.06
X 0.07 0.00 0.06 -0.19
All 0.21 -0.19 0.23 -0.11
Elasticity of the | 151 -0.01 0.87 0.11
conditional expectation I 0.62 053 0.38 0.08
of total supply of hours : : : :
H-vii 0.27 -0.24 0.18 -0.14
IX 0.08 -0.22 0.02 -0.09
X 0.19 -0.10 -0.02 -0.23
All 0.31 -0.25 0.16 -0.13
Elasticity of the | 2.54 -0.29 1.77 -0.12
unconditional expectatio I 0.97 0.67 117 20.08
of total supply of hours : : : :
-vii 0.41 -0.47 0.31 -0.24
IX 0.20 -0.34 0.08 -0.14
X 0.26 -0.10 0.05 -0.42
All 0.52 -0.42 0.39 -0.23

20




Table 3.1 demonstrates that all own wage elastodf married females and married males
(except for the upper decile) are positive, whegssagle females and males located in the central pa
of the income distribution exhibit a weakly negatiresponse to a wage increase, due to the
prevalence of the income effect. Second, we obgbatealmost all cross wage elasticities are
negative. Thus, an increase in, say, the wagdoataeales implies that the labour supply of hisisgm
goes down. The negative cross wage elasticities Itigd an overall wage increase gives far weaker
impact on labour supply, both for males and fematesn partial wage increases for the two genders.
For couples belonging to the ninth decile of thepdes' income distribution this counteracting effec
is so strong that labour supply of these coupleslides from an overall wage increase. From each of
the panels of Table 3.1 we observe that the labopply of the 10-20 percent poorest are far more
responsive to changes in economic incentives thmaid®-20 percent richest. For single females and
males in the 3-8 deciles of their correspondingine distributions we observe backward bending
labour supply curves as income effects dominate swestitution effects. By comparing the fourth
and fifth panel of Table 3.1 we see for married&tutating females that hours supplied (given
participation), in particular for those belongimgthhe poorest couples, is by far more responsiae th
participation. This result reflects the flexibiliof the Norwegian labour market, where jobs witht-pa
time working hours are rather common. Moreover ggeas maternity leave arrangements and high
coverage of subsidized kindergartens makes itctitteafor women to combine raising children and
participating in the labour market. By contrast,$mgle females we find that participation incesas
when wages increase, whereas hours supplied (paitipation) decrease.
The major feature of the estimated labour supsgtalities can be summarized as follows: (a) labour
supply of married women is far more elastic thamfarried men; (b) individuals belonging to low-
income households are much more elastic than ohaiés belonging to high-income households. As
demonstrated by the review of Rged and Stram (20@2p findings are consistent with the findings
in many recent studies. In order to complementrifgmation provided by the wage elasticities
Tables 3.2 and 3.3 display information for incortastcities. Non-labour income comprehends
several categories. Table 3.2 shows how the dlgsticlabour supply varies with respect to changes
in these income categories and how it depends otegehousehold type and location in the income

distribution.

21



Table. 3.2. Labour supply elasticities with respedid non-labour income for single females,
single males, married females and married males lgeciles of household disposable
income. Norway 1994

Female elasticities Male elasticities
) o Income Non-labour Cash Non-labour Cash
Family status| Type of elasticity decile under| income (cap. | Capital income (cap. | Capital
. . trans- | . . trans-
the 1994 tax income + cash| income income + cash| income
fers fers
system transfers) transfers)
| -0.59 0.59 -0.59 0 0 0
Elasticity of the . 0 0 0 0 0 0
probability of -Vl -0.71 -0.13 -0.64 -0.12 -0.12 -0.06
participation IX -1.38 -0.34| -1.38 -0.33 0 -0.38
X -1.33 -1.00 -1.00 -0.83 -0.83 0
| 0.43 -0.16 0.43 0 0 0
ScoBY oty B R
females and . HI-VII 0.08 0.02 0.09 0.05 0.05 0.0%
expectation of total
X -0.51 0.16 -0.47 -0.42 0.01 -0.40
| -0.18 0.42 -0.18 0 0 0
Elasticity of the T 0 0 0 0 0 0
unconditional |77y, 063 011| -056 20,07 007 -00L
expectation of total
supply of hours IX -1.56 -0.22| -1.42 -0.29 0 -0.29
X -1.81 -0.86 -1.42 -1.22 -0.82 -0.40
| 0 0 0 0 0 0
Elasticity of the . 0 0 0 0.07 014 | 0.07
probability of -Vl -0.16 -0-06 -0.11 -0.17 -0.17 -0.10
participation IX -0.23 -0.12 0 -0.46 -0.29| -0.17
X -0.81 -0.54 -0.27 -0.82 -0.57 -0.26
| 0 0 0 0 0 0
Married/coha| E'@sticity of the I -0.05 -0.10 | -0.10 -0.08 0.01] -0.ap
b. females conditional TRV -0.05 001 | -003 -0.03 0 -0.08
expectation of total
andmales | "¢ ol of hours IX -0.14 -0.06 0 -0.01 -0.01| 0.0
X -0.22 -0.22 0.10 -0.32 -0.13 -0.18
| 0 0 0 0 0 0
Elasticity of the [ -0.05 -010 | -0.10 -0.01 0.16 -0.04
unconditional =gy 021 0.05| 013 20.20 007 018
expectation of total
supply of hours IX -0.37 -0.18 0 -0.47 -0.30| -0.14
X -1.01 -0.75 -0.17 -1.11 -0.69 -0.38
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Table 3.3. Aggregate labour supply elasticities whitrespect to non-labour income for single and
married individuals. Norway 1994

Female elasticities Male elasticities
Famil - Non-labour Non-labour
statusy Type of elasticity income (cap. | Capital tcr:;nsskl income (cap. | Capital t(r:aissrl
income + cash| income fers income + cash| income fers
transfers) transfers)
Elasticity of the probability of -0.79 020| -0.71 0.19 0| -008
participation
Single — —
females Elasticity of the conditional -0.09 0.03| -0.06 -0.05 015 -0.0p
expectation of total supply of hours

and males — —

Elasticity of the unconditional 0.89 023 077 023 016 0.08

expectation of total supply of hours

Elasticity of the probability of -0.20 -0.11 -0.09 -0.23 -0.12 -0.10
participation

Elasticity of the conditional

expectation of total supply of hou

Married/coh
females and
males

s -0.09 -0.04 -0.02 -0.10 -0.04 -0.0b

=

Elasticity of the unconditional

expectation of total supply of hou -0.30 -0.15) 011 0.32 -0.16  -0.15

=

S

3.2. Prediction performance of the microeconometriecnodel

This section illustrates the prediction performaatthe model used for identifying the optimal
tax rules. We present two exercises: predictioritfiiw-sample”) of the outcomes under the current
(1994) tax regime and prediction (“out-of-samplefoutcomes under the 2001 tax regime.

Tables 3.4 and 3.6 describe some of the charaoterid the 1994 and 2001 tax regimes.
Disposable income is the variable used for comgagrnedicted outcomes to observed outcomes.
The predictions are obtained individual by indivatiievaluating the utility function — including the
stochastic component drawn from the Type | extreatee distribution — at each alternative and
identifying the selected alternative as the oné Wik highest utility level. The individual predasts

are then aggregated into the 10 means of the bbriadeciles.

Table 4.1 provides the results of the exercise wtiee1994 tax regime. For each of the 10 income
deciles, we report the observed and the simulatechge values of disposable income relative to the
sample average. For example “90” means 90% ofdihmpke average. This is just a “test” of the ability
to reproduce the observed income distributionemdtlable 3.5 reports the results of the more
requiring out-of-sample prediction exercise. Irstbécond exercise we use the model estimated on
1994 data and the data (exogenous variables) tie\librwegian Survey of Level of Living in 2002,
in order to predict the choices made in 2002 utiieenew tax rules introduced in 2001. In both

exercises the model turns out to be rather suadassfeproducing the income distributions.
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Table 3.4. Observed and predictedelative distributions of disposable income in 1994. Mean

decile incomes in percent of mean income

Deciles Couples Single females Single males
Observed Simulated Observed Simulated Observed |eBamiu
1 52 51 49 51 46 47
2 69 66 64 63 59 57
3 77 75 76 73 69 68
4 84 84 85 81 79 76
5 90 91 94 92 86 86
6 96 98 101 100 95 96
7 104 106 111 110 104 109
8 112 116 122 122 115 121
9 125 129 134 139 138 141
10 199 184 163 169 208 200

Table 3.5. Observed and predictedelative distributions of disposable income in 2001. Mean
decile income in percent of mean income

Deciles Couples Single females Single males
Observed Simulated Observed Simulateq Observed |eBamu
1 50 49 45 47 41 42
2 68 64 56 61 54 55
3 77 74 68 71 65 67
4 83 83 79 79 76 76
5 89 90 90 88 87 86
6 95 98 101 98 97 97
7 102 107 111 108 107 108
8 111 117 123 121 119 121
9 125 131 139 138 137 141
10 199 187 189 188 218 207
9 129 128 142 136 150 135
10 159 151 177 166 178 161
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Table 3.6. The 2001 tax function for singles withdwchildren and couples without children and
with two wage earners. NOK 2001

Earnings(Y) Tax
[0 — 22200) 0
[22200 — 32267) 0.25Y — 5550
[32267 — 60600) 0.078Y
[60600 — 144545) 0.358Y — 16968
[144545 — 183182) 0.296Y — 8064
[183182 — 289000) 0.358Y — 19 348
[289000 — 793200) 0.493Y — 58 363
[793200 —) 0.553Y — 105 955

4. The design of optimal income taxes

4.1. The framework of the social planner

A social planner normally faces an efficiency-dayarade-off when he/she evaluates
alternative designs of the tax-benefit system. e to the fact that income taxes create distor
of the incentives and moreover that the extenhefdistortions might depend on the design of tke ta
system, although we restrict to tax systems thidéaahe same tax revenue. To deal with the
efficiency-equality trade-off, the literature ontiopal taxation relies on social welfare functions
defined as summary measures of the distributiandi¥idual utilities of consumption and leisure,
where utilities are assumed to be interpersonabemable. The latter assumption is uncontroversial
when one imposes the consumption-leisure prefesaiocee homogeneous, which by the way is
common in the theoretical optimal tax literaturewever, since the microeconomic labour supply
model used in this study allows heterogeneous mmedes for leisure and consumption and moreover
some individuals live as singles whereas othessifiva couple, it does not make sense to treat the
estimated utility functions as comparable individwalfare functions. Thus, it is necessary to
introduce measures of individual welfare that peinterpersonal comparisort$ Section 4.2 explains

the method used for dealing with this problem, wlasrin Section 4.3 we discuss the methods that

11 See Boadway et al. (2002) and Fleurbaey and Man{8066) for a discussion of interpersonal compiitpiof utility
when preferences for leisure differ between indiaig.
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will be used for aggregating individual welfaredévinto a social welfare function. Section 4.4

explains the computational procedure used to daterthe optimal tax-transfer schedules.

4.2. Individual welfare functions

A social planner wants to compare gains in weltdreome households to losses in welfare of other
households as part of the evaluation of a tax mefainless one is prepared to assert that
heterogeneous consumption-leisure preferencearparable, one has somehow to solve the
interpersonal comparability problem. In the contexémpirical applications, there is only one tyfe
solution convincingly elaborated in the literaturensisting in using a common utility function to
evaluate the bundles chosen by households accaalithgir own preferences. This approach is
advocated, among others, by Deaton and Muellbd@®80), King (1983) and Hammond (1991).
There are different versions, differing essentiallyhe way the common utility is specified. The
common utility function is to be determined by #uzial planner based on her/his ethical judgements,
and contains within it interpersonal comparabitifyooth welfare levels and welfare differences. The
common utility function (individual welfare functipV is to be interpreted just as the input of a social
welfare function. It is not used to simulate bebayij it is only used to evaluate — in a comparaidg

— the results of choices made according to theahoitdividual utility functions. The different rade
played by the actual utility functidd and the individual welfare functioviare also explained in
Section 5 where we specify the various steps o$itinellation used to identify the optimal tax rules.

The individual welfare functiorM) is specified as follows,

@.1) logV (y, )= yz(yyl ‘1j + y{ Ly;‘ 1]

whereL is leisure, defined ak =1~ (h/873§, andy is the individual's income after tax defined by

c=f(whl) for singles
(4.2) y=1c¢c 1
—=—f(w-h, , 1) for married/cohab. individual

This means that the social planner uses the sasiefoactional form for measuring individual well-
being in terms of consumption and leisure as isl isethe systematic part of the utility functions.
Moreover, by dividing the couple income by the squaot of 2 we transform couples into single
individual households. The next problem is to as#ies value of the parameters of the common utility

function for individuals on the basis of the obsghleisure and income data where individual incomes
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are defined by (4.2). Since the observed choseic@tons of leisure and income depend on the
availability of various job opportunities, we useeession (2.4), where the systematic part of the
utility function (v) is replaced by the individual welfare functior defined by (4.1), as a basis for
estimating the parameters\@fTable 4.1 displays the parameter estimates.

Table 4.1. Estimates of the parameters of the welfa function for individuals 20 — 62 years old,
Norway 1994

Variable Parameter Estimate Stand.dev.

Income after tax (y)

" -0.649 0.086
v, 3.026 0.138
Leisure (L)
v, -12.262 0.556
y 0.045 0.011
4

A different way to circumvent the interpersonahgaarability problem consists in avoiding
interpersonal comparisons altogether and basingdbial evaluation exclusively on ordinal
comparisons. We provide an example of this methothble 5.6, where we presents the number of
“winners” under the optimal tax rules. This is jastillustration, whereas a proper applicatiorhef t
ordinal criterion would require defining the optintax in a different way; for example the rule that

maximizes the number of winners.

4.3. Social Welfare Functions

The informational structure of the individual webddunctions (common utility function) defined by
(4.1) allows comparison of welfare gains and losdelifferent individuals due to a policy change.
When evaluating the distribution of individual wa# effects of a tax system and/or a tax refons it
required to summarize the gains and losses byial seelfare function. The simplest welfare function
is the one that adds up the comparable welfaresgaier individuals. The objection to the linear
additive welfare function is that the individuale given equal welfare weights, independent of
whether they are poor or rich. Concern for distiil®ijustice requires, however, that poor individua
are assigned larger welfare weights than rich idd&ls. This structure is captured by the following

family of rank-dependent welfare functidhs

12 several other authors have discussed rationalearii-dependent measures of inequality and seilibre, see e.g. Sen
(1974), Hey and Lambert (1980), Donaldson and Welkr(080, 1983), Weymark (1981), Ben Porath and@zil{L992)
and Aaberge (2001).
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(4.3) w:fp(t) FY)dt i=1,2,...

whereF1 is the left inverse of the cumulative distributimmction of the individual welfare levelé

with meany, and p(t) is a positive weight-function defined on the unierval. The social welfare

functions (4.3) can be given a similar normativijication as it is made for the “expected utility
social welfare functions introduced by Atkinson 709 Given suitable continuity and dominance

assumptions for the preference orderinglefined on the family of income distributioRs Yaari

(1988, 1989) demonstrated that the following axiom,

Axiom (Dual independencelet F, F, and i be members ¢ and IetaD[O,]] ThenF ~F, implies

-1

(aF ™+~ a')F;l)_l =(aFt+@-a)F)

characterizes the family of rank-dependent measfrescial welfare functions (4.3) whepgt) is a

positive non-decreasing functiontofVe refer to Yaari (1987, 1988) for a discussibthe difference
between the dual independence axiom and the caomahindependence axiom that justifies the

“expected utility” social welfare functions.

In this paper we use the following specificatidrp(t) ,

-logt, i=1

(4.4) PO ), =2
L(1-t7), i=23..

Note that the inequality aversion exhibited by sbeial welfare functioM (associated witip, (t) )

decreases with increasing i. As- «,W, approaches inequality neutrality and coincide$ wie

linear additive welfare function defined by

(4.5) W, :j FY(tdt=p .

It follows by straightforward calculations théf < 4 for alli and thaw\ is equal to the meap for

finite i if and only ifF is the egalitarian distribution. Thua/ can be interpreted as the equally
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distributed individual welfare level. As recognizeyl Yaari (1988) this property suggests tGat
defined by

W
(4.6) C=1-—,i=12,.
U
can be used as a summary measure of inequalitynarebver can be proved to be a member of the

“ilifare-ranked single-series Ginis” class introedcby Donaldson and Weymark (1980T hus, as

was recognized by Ebert (1987) the justificationhef social welfare functiol/ = ,u(l— Q) can also

be made in terms of a value judgement of the tadfibetween the mean and (in)equality in the
distribution of welfare.

As noted by Aaberge (2000, 200T),is actually equivalent to a measure of inequaliat
was proposed by Bonferroni (1930), whitis the Gini coefficient. As demonstrated by Aalgerg
(2000, 2007) ¢exhibits strong downside inequality aversion angarticularly sensitive to changes
that concern the poor part of the population, wi@lsnormally pays more attention to changes that
take place in the middle part of the income disttiitin. TheCs-coefficient exhibits upside inequality
aversion and is thus particularly sensitive to ¢fegnthat occur in the upper part of the income
distribution. Due to the close relationship betw€gnC, andC; Aaberge (2007) proposed to treat
them as a group and call them Gini's Nuclear Faofilpequality measures.

To ease the interpretation of the inequality aeerprofiles exhibited byV;, W, W5 andW,,

Table 4.2 provides ratios of the corresponding Wisig- as defined by (4.4)cf the median individual
and the 1 per cent poorest, the 5 per cent podhesB0 per cent poorest and the 5 per cent richest
individual for different social welfare criteria.sAcan be observed from the weight profiles provided
by Table 4.2NV; will be particular sensitive to changes in polidieat affect the welfare of the poor,

whereas the inequality aversion profileVi#fis rather moderate andl, exhibits neutrality with

respect to inequality.

Table 4.2. Distributional weight profiles of four dfferent social welfare functions

W, W, W, W,
(Bonferroni) (Gini) (Utilitarian)
p(.01)/p(.5) 6.64 1.98 1,33 1
p(.05)/p(.5) 4,32 1,90 1,33 1
p(.30)/p(.5) 1,74 1,40 1,21 1
p(.95)/p(.5) 0,07 0,10 0,13 1

13 Note that Aaberge (2001) provides an axiomatitifigation for using theC, — measures as criteria for ranking Lorenz
curves.
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4.4. The Optimal Taxation Problem

The optimal taxation problem considered in thisreise can be formulated as follows:

maW (V(G. B3, ) M 68,8 ) X6 S o)

S.t.

(c..h. s ) =argma (chs,) st fwh|d Nt
4.7) (w,h,s, jOB

Y (W + 1, (W, 1,9) 2 M

n=1
For the sake of simplicity of exposition the exgiea (4.7) assumes that tNehouseholds are single
individuals, while in fact we consider both coupdesl singles.
All the variables are the same as those appeariegpression (2.1) in Section 2 alkis the current

(1994) total net tax revenue. The functibwh, | ;&) , - which transforms gross incomesh I) into

net available income, denotes a class of tax rules defined up to tovet parameters? . As we will
explain in Section 5, we will consider a class iefcgwise-linear tax rules with a lump-sum tax or
transfer. Therefore the parameters will be the arhofithe lump-sum tax or transfers, the lower and

upper limits of the tax brackets and the margiaalrates applied to the tax brackets. Household
maximizes her own utility given the tax rulgwh, |,;&) by choosing the “job’(cn, h, S jn) . Taking

the individual utility-maximizing choices into aaoat as a constraint (i.e. the incentive-compatipili
constraint),, the social planner searches fordketule — i.e. the parameter vect®r that maximizes
the social welfare function W, subject to the comist that the total net tax revenue must be atlaa
large adVl. The social welfare function W takes as argumtrgsevaluations — according to the
common utility functiornV — of theN chosen “jobs”. Given the very flexible and genejagcifications
adopted for the random utility functions and th@arnunity sets, problem (4.7) cannot be solved
analytically. The maximization of W is performed &yglobal maximization procedure that efficiently
scans the parameter space. At each run of théivierarocedure, the maximization of the individual
utility function is simulated by the microecononetmodel described in Section 2

The search for the optimal tax rule is limitedhe tlass of piecewise-linear rules, with five betsk

Z+Tif Z<E
Z+T-1(zZ-EF) if E< Z<Z
(4.8) y={Z+T-1,(2-§-1,(2-2) if < = Z

A
Z+T-1(Z2-B)-1,(2-2)-1( 2 Z) it < & Z
Z+T-1,(Z2-8)-1,(2- 2)-1,( 2- 2)-7,(Z Z)if < Z
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where y is income after taxZ is the sum of gross market income (earnings plpgatancome) and
taxable public transferg,is a tax-free public transfer (positive or nega}j\E is the exemption level,

(1,.7,.7,,7,) are the marginal tax rates applied to the fouckets of income above the exemption

level, Z, is the upper limit of the first brackeZ, is the upper limit of the second brackgt, is the

upper limit of the third bracket anid is a lump-sum that can be positive (i.e. a lumm-s$ransfer) or
negative (i.e. a lump-sum tax). Thus, each pasdicialx rule is characterized by the nine parameters

E,r,,1,,1,,7,, 2, Z,,Z;andT. In the exercise presented hereafter the top malrtax rate is

constrained to be, <0.75."

The tax rule specified by (4.8) replaces the currele as of 1994, which is described by the
example of Table 4.3 and also belongs to the cfpiece-wise linear tax rulédwhere M denotes
gross earnings. In this paper we focus on the effiethe tax system on labour supply. Thus,
individuals receiving income support related toltear disability (which represents a major part of
welfare policies) are not included in the samphd tbrms the basis of this study. The most impdrtan
welfare policies addressed to the employed in 188 tax-free transfers related to children. These
are kept unchanged.

Table 4.3. Current tax rule in Norway as of 1994 for singles \vithout children and couples
without children and with two wage earners

Gross earnings (NOK 1994) Tax

(0 — 17000) 0

(17000 — 24709) 0.25M - 4250
(24709 — 28250) 0.078M
(28250 — 140500) 0.302M - 6328
(140500 — 208000) 0.358M - 14196
(208000 — 234500) 0.453M - 33956
(234500 -) 0.495M - 43804

When using the random utility model specified irctBm 2 to design optimal taxes it is important to
stress that household members choose among jolratdrized by, w and other characteristiss

and ), not just among different values lnfTheoretical optimal taxation models typically sater

¥ This upper limit is imposed for the sake of realisince it is the highest top marginal tax ratepersonal income reached
in Norway in the period 1980 — 2000.

15 Taxes include the part of social security contiiins paid by the employee.
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effort as the agents’ choice variable. Effort doescoincide with hours of work; it might include
searching for jobs of better quality etc. On theeothand, empirical models of labour supply used fo
tax reform evaluations have traditionally consideneurs of work as the sole choice variable,
implicitly equating hours of work and effort. An@sgption is provided by Bourguignon and Spadaro
(2005), who under rather special assumptions destalmpute to each agent an effort value. In our
model we do not strictly identify effort as hourfsamrk, since the agent chooses a package that
includes not only hours but also wage rates anerathserved and unobserved job characteristics. A
related concept — taxable income — has been usedllgtein (1995) and Gruber and Saez (2002).
The idea is that in evaluating the effects of clesnig taxes one should not just look at hours akwo
(and participation), since households’ responskidlecmany other dimensions (effort, wage rates, job
content etc.). At least part of these multi-dimenal responses is reflected in taxable income. Our
model is consistent with this argument, since hbolkks — as a response to a change in the tax system
— might choose a new job that differs from the fmes one not only with respect to hours of work but

also with respect to the wage rate and other jalactteristics.

The identification of the optimal tax rules comsisf four steps:

1. First, for each household we simulate the oppatyis@t, which contains the observed job
plus 199 market and non-market alternatives draam the estimateg-densities defined in
Section 2.2.1. - expressions (2.5) — 2.13). Séclmm each household and each alternative in
the opportunity set we draw a valaéom the Type Il extreme value distribution. Nettte
new tax rule is applied to individual earners’ grascomes in order to obtain disposable
incomes (income after tax) corresponding to eatshradtive in the choice set. For each
household a new choich,{,9, in view of a new tax rule, is given by the afiative that
maximizes the household-specific utility functidhslefined by (2.2) whereis defined by
(2.14) for singles and by (2.18) for couples .

2. To each decision maker (wife or husbandkguivalent incoméy) is imputed. The equivalent
income is computed as total disposable househotihie €) divided by the square root of the
number of household members. The purpose of thisgpiure is to convert the distribution of
incomes €) across heterogeneous families into a distribubiofequivalent) incomesy)
across adult individuals.

3. As aresult of the previous steps, we now Haveach individual a simulated payr, (). As
explained in Section 4.2, we compute the indialduelfare levels by applying to the chosen

(y, h)the individual welfare (common utility) functiod.q).
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4. We then comput®\/ fori=1,2,3andw.
Optimization is performed by iterating the stepg 1n order to find the tax rule from the classS8j4.
that produces the highest valueWf for each value af under the constraint of constant total tax

revenue'® Colombino et al. (2008), Colombino (2009) and Blethand Shephard (2009) use a
different method, where the maximum utility attainender a given tax-transfer rule is not found by

simulation but it is instead measured by the exgmeoiaximum utility (McFadden 1978).

5. The optimal tax-transfer schedules

The results of our exercise are reported in Tahles 5.5.

Table 5.1 Optimal tax rules according to alternatve social welfare criterid”. (r, constrained

tobe< 0.75)
Social welfare function
W, W, W; W,

(Bonferroni) (Gini) (Utilitarian)
4 0.06 0.16 0.21 0.23
T, 0.30 0.26 0.25 0.28
T, 0.39 0.38 0.37 0.33
T, 0.75 0.75 0.75 0.75
T -11 900 -6 000 -2 800 -2 800
E 29 000 21 000 23 000 24 000
Z 120 000 130 000 140 000 210 000
Z, 220 000 230 000 230 000 280 000
Z, 720 000 710 000 710 000 740 000

(*) E, T,Z,, Z,and Z, are measured in thousands of 1994 NOK

Table 5.1 displays the optimal tax systems fromahiEmization exercise. In order to ease the

comparability of the behavioural responses to f#ltax system and the various optimal tax systems

18 The optimal tax-transfer parameters are deterniiyeah iterative grid-search procedure developefidig Wennemo at
the Research Department of Statistics Norway. Eatimization requires the evaluation of approxima@00 000 tax-
transfer rules.
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we report proportions of individuals by family statin specific tax income brackets in Table 5.2.

Tables 5.3 and 5.4 provide additional informatiéthe behavioural implications of the optimal tax

rules. Table 5.5 displays the percentages of wgaeder the optimal rule by income deciles of the

1994 income distribution.

a)

b)

Under any social welfare function, the marginalriabes are continuously increasing for all
level of income. The lump-sum transfer turns outeéca (modest) tax, which implies a
reduction of the universal transfers that char@mdahe current system (essentially child
benefits). Altogether then the optimal tax-transtde envisages a universal transfer and a
sequence of continuously increasing marginal teesratarting from 0 up to 75%. This picture
is in sharp contrast with most of the results atgdiby the numerical exercises based on
Mirrlees’s optimal tax formulas. The typical outcemf those exercises envisages a lump-sum
transfer which is progressively taxed away by \aégh marginal and decreasing tax rates on
lower incomes (i.e. a negative income tax mechapisfter the income level where the
transfer is exhausted the marginal tax rates rest@instant or slightly increasingRecent
papers by Tuomala (2006, 2008) show however thsietihesults are essentially forced by the
restrictive assumption typically made upon prefeesnelasticities and distribution of
productivities (or wage rates). Interestingly, wiaromala (2008) adopts a more flexible
specification of the utility function he gets resuhat are qualitatively closer to those found in
this paper.

The tables show that the more egalitarian thermés, the more progressive is the optimal
tax rule. For example the optimal rule accordin@émferroni is more progressive than the
optimal rule according to Gini, which in turn is regrogressive than the optimal utilitarian
rule. The optimal rule according to the utilitarienterion turns out to be the closest one to the
current (1994) rule.

All the optimal rules imply a higher income aftaxtfor most levels of gross income. In other
words, the optimal rules are able to extract theestotal tax revenue from a larger total gross
income (i.e. applying a lower average tax rateg fdsult is due to a sufficiently high labour
supply response estimated and accounted for bjtigel. The optimal rules induce (some
of) the households to move to alternatives witlgarhours and/or higher wages. Second, the
optimal marginal tax rates applied to all incomesept those belonging to the highest income

bracket are lower than the ones implied by theenirtax rule. This result provides a

" The numerical simulations reported in Saez (2@@ddluce also an optimal tax-transfer rule envispgimegative income
tax mechanism coupled with more or less constangimel tax rates. Another contribution by Saez @00that attributes a
crucial role to the relative magnitude of the étiises at the extensive margin and at the intemsivargin — has stimulated
applications where mechanisms like in-work bengfita out to be superior to the negative income(¢éag. Immervoll et al.

2007).
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d)

controversial perspective in view of the tax referimplemented in many developed countries
during the last decades. In most cases those refenmbodied the idea of improving

efficiency and labour supply incentives througloadr average tax rate and lower marginal
tax rates on the highest incom&©ur optimal tax computations give support to st part
(lowering the average tax rate), much less to éeersd; on the contrary our results suggest
that a lower average tax rate should be obtainddvgring the marginal tax rates particularly
on low and average income brack&t€learly the pattern of elasticities — sharplyréasing

with respect to income — illustrated in Table ohtcibutes to the profile of the optimal
marginal tax rates.

Table 5.4 shows that the strongest labour supglyarse comes from households in the lower
income deciles, who are those who show a morei@labbur supply (Section 3). Among the
couples, while the wife receives a stronger inaentd work under the Bonferroni regime than
under the Utilitarian regime, the opposite is theecfor the husband. This happens because
the wife has on average lower earnings than theamgsand the more relevant tax brackets
for her are the lower ones, those where the Bamfieregime imposes much lower marginal
tax rates than the Utilitarian regime (and thandineent regime). On the other hand, the
Utilitarian regime is especially favourable (alsonpared to the current regime) for those who
decide to locate themselves in high tax brackettererzhusbands are more likely to be found.
The implication is that a more egalitarian critaraso involves stronger work incentives for
married women (and especially those in the loweonme deciles), and therefore also a more
egalitarian inter-gender distribution of income.

Table 5.5 shows the percentage of winners undesghmal rules, by marital status, gender
and household income decile under the current 1984 An individual is defined as a winner
if her/his welfare is higher under the new tax ril@n under the current 1994 rule. All the
optimal rules would largely “win the referendum’aagst the current rule, since they all imply
a strong majority of winners. The percentage ofn&is, however, varies substantially across
the different subgroups and especially across iecdetiles. Singles women in the IX and X
income deciles are the only ones who would “votirei” all the optimal tax rules. The
current (1994) tax system provides important dedaostfor children. It appears that these

deductions favour in particular the group of refaly well-off single women with children.

18 For example Blundell (1996) reports that during80&s and early 90's in some countries the top inatdax rates were
cut from 70-80% down to about 40-50%. On theseeissie discussion in Rged and Strgm (2001) is ediyeelevant.
19 A second important difference between our exemigkthe implemented reforms referred to in theeit, is that those

reforms typically envisaged a reduction of thelttaa revenue together with the reduction in therage tax rate, while in
our simulations we keep the total tax revenue ungéd.
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f)

The deductions are removed in the class of taystemmule we optimize upon. As a
consequence, a majority of those women loose uhdesptimal rules.

The lump-sum T turns out to be a tax rather thaaresfer. The lump-sum tax is relatively
modest for social welfare functions where i > 2 éwiT would cover 5.2% of the total net tax
revenue), but more significant for the Gini and &oroni welfare criteria (in the Bonferroni
case T would cover 22% of the total net tax reviriligis result can be explained by the fact
that individuals/couples with small and medium higtomes are particularly sensitive to
changes in marginal taxes (see Table 3.1). Thuginartax rates on low and average
incomes are kept low both for minimizing distortsoand for fulfilling distributive goals.
However, since the total net tax revenue must pé lrechanged and the top marginal tax rate
must not exceed 75%, the optimal tax rule envisagesiversal lump-sum tax. A possible
practical implementation close to a lump-sum taghhbe represented by a tax on wealth or
on property (e.g. on owner-occupied houses). Adogrib this interpretation, the optimal tax
rules would imply — with respect to the 1994 rula lewer taxation on earnings

complemented by a property tax.
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Table 5.2 Proportion of individuals by income intevals” under different tax systems. Per cent

Proportions located in various gross income segsnent

Income intervals 1994 tax system

Couples (Males) Couples (Females) Single Malep |SiRgmales
0 —-30 000 4.7 16.2 0.0 0.0
30 000 — 130 000 11.0 33.2 25.8 24.4
130 000 — 230 000 30.8 34.9 40.9 51.2
230 000 — 730 000 51.6 15.6 33.0 24.4
730 000 -> 19 0.1 0.3 0.0

W; — optimal tax system

0 —-30 000 2.6 10.6 0.0 0.0
30 000 — 130 000 9.7 32.8 22.0 20.3
130 000 — 230 000 30.2 38.8 40.9 52.6
230 000 — 730 000 55.9 17.7 36.8 27.1
730 000 -> 1.6 0.1 0.3 0.0

W, — optimal tax system

0 —30 000 3.1 121 0.0 0.0
30 000 — 130 000 8.8 31.9 21.6 18.6
130 000 — 230 000 28.9 38.0 41.2 54.0
230 000 — 730 000 57.5 17.9 36.8 27.5
730 000 -> 1.7 0.1 0.3 0.0

W; — optimal tax system

0 —-30 000 3.4 13.3 0.0 0.0
30 000 — 130 000 8.7 31.9 21.3 18.9
130 000 — 230 000 28.0 36.8 41.2 53.6
230 000 — 730 000 58.2 17.9 37.1 27.5
730 000 -> 1.7 0.1 0.3 0.0

W, - optimal tax system

0 —-30 000 3.3 14.0 0.0 0.0
30 000 — 130 000 8.0 31.6 21.0 182
130 000 — 230 000 26.0 36.2 39.9 51.9
230 000 — 730 000 60.9 18.0 38.8 29.9
730 000 -> 1.8 0.2 0.3 0.0

(*) The income intervals are the optimal income bracketheW, - optimal tax rule
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Table 5..3 Percentage changes in participation ras, annual hours of work and disposable
income under the optimal tax rules

Social welfare function

Wi Wa W W,
(Bonferroni (Gini) (Utilitarian)
Participation rates 2.3 2.3 2.3 23
Single maleg Annual hours 4.8 5.0 5.0 6.2
Disposable income 10.0 10.2 10.2 12.4
Participation rates 4.4 5.2 4.8 5.2
Single
Annual hours 6.3 7.9 7.9 9.7
females
Disposable income 4.5 5.3 4.9 7.1
Participation rates, M 2.7 2.3 2.1 2.9
Participation rates, F 5.4 4.1 2.8 2.6
Couples Annual hours, M 6.2 6.7 6.8 9.9
Annual hours, F 10.3 8.9 6.9 6.5
Disposable income 9.5 10.3 10.2 13.7
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Table 5.4 Percentage changes in labour supply (&dthours) by household income decile under

the optimal tax rules

Social welfare function
W, W, W3 W,
(Bonferroni) (Gini) (Utilitarian)
Income decile under the 1994 system
Male Female Male Female Male Fema Male Female
| 60.5 71.7 57.3 71.7 57.3 64.7 628 76.1
11 18.6 17.9 18.6 29.3 20.3 29.3 240 29.3
-V 0.7 3.0 1.2 45 1.1 4.9 1.7 7.0
IX 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.7
Singles X 1.3 0.0 13 0.0 1.3 0.0 13 0.0
All 4.8 6.3 5.0 7.9 5.0 7.9 6.2 9.7
| 50.6 72.6 45.0 61.9 40.5 51.9 496 59.7
Il 23.6 22.7 24.7 22.3 24.2 22.2 347 23.1
-V 2.7 1.7 3.8 6.3 45 3.9 7.1 2.7
IX 0.7 0.5 0.7 1.0 0.7 0.5 1.2 -0.3
Couples X 25 -1.3 -1.8 -1.6 -1.8 0.8 09 0.4
All 6.2 10.3 6.7 8.9 6.8 6.9 9.9 6.5

39



Table 5.5. Percentage of winners under optimal tasules

Social welfare functic
W, W, Ws W,
(Bonferroni) (Gini) (Utilitarian)
Income
decile under | Male Female Male Female Male Female Male Female
the 1994
system
| 79 79 66 79 79 76 62 72
I 66 59 59 59 55 59 52 48
Singles H-vii 85 67 85 68 80 68 75 66
IX 79 45 83 45 83 45 83 48
X 72 34 79 38 79 38 86 41
All 80 62 79 63 78 63 74 60
| 61 63 61 63 60 62 56 60
1l 70 71 68 68 70 70 68 70
Couples H-vii 82 83 83 85 83 86 82 86
IX 82 83 86 88 87 88 88 91
X 74 72 75 74 75 74 78 77
All 78 79 79 80 79 81 78 82

6. Conclusions

We have performed an exercise in designing optint@me taxes that — differently from what is
typically done in the literature — does not relyaopriori theoretical optimal taxation results, but
instead employs a microeconometric model of lalsopply in order to maximize a social welfare
function with respect to a parametrically defineddme tax rule. Modern microeconometric models
of labour supply are based on very general andbfleassumptions. They can accommodate many
realistic features such as general structurestefdgeneous preferences, simultaneous decisions of
household members, non-unitary mechanisms of holgelecisions, complicated (non-convex, non
continuous, non-differentiable etc.) constraintd apportunity sets, multidimensional heterogeneity
of both households and jobs, quantitative congatc. It is simply not feasible (at least s9 far
obtain analytical solutions for the optimal incotagation problem in such environments. Yet those
features are very relevant and important espediayew of evaluating or designing reforms.
Analytical solutions remain indispensable for ustinding the grammar of the problem and for

suggesting promising classes of tax-transfer systeat can then be more deeply investigated with
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the microeconometric model. The philosophy insgitimis approach is similar to the one adopted
since long ago in engineering and recently andesstally also in other applications of mechanism
design (auctions, negotiation procedures, matcmagkets etc.) where analytical solutions are
complemented by computational simulations or expenits that account for a host of realistic
features that cannot be included in the theoretizalel*°

The microeconometric model we develop in this pajp@rbe considered as an extension of the
standard multinomial logit model, and is desigredIltow for a detailed description of complex
choice sets and budget constraints. This modedrdifrom the traditional models of labor supply in
several respects. First, it accounts for obsergaded as unobserved heterogeneity in tastes and
allows for constraints in the choice of hours offkvé@econd, it includes both single person
households and married/cohabiting couples and alfowsimultaneous treatment of both spouses
choices. Third, the model allows for an exact repngation of income taxes. The model, which
contains 78 parameters that capture the heterdgengireferences as well as in opportunities among
households and individuals, is estimated with Ngjiae micro data from 1995. The estimated model
is used to simulate the choices made by singleiithatals and couples for any given tax-transfer.rule
Those choices are therefore generated by prefesemrbopportunities that vary across the decision
units. We identify optimal tax rules — within a s$aof 9-parameter piece-wise linear rules - by
iteratively running the model until the social veet function is maximized under the constraint of
keeping constant the total net tax revenue.

We focus on the profile of the marginal tax raaed keep fixed the current (1994) system of
transfers, income support and social assistanceigglbut allow for a lump-sum that can be positiv
(i.e. a transfer) or negative (i.e. a tax). We erpla variety of different social welfare criteridne
marginal tax rates always turn out to be monotdlyicacreasing with income. More egalitarian social
welfare functions tend to imply more progressiverigdes. Irrespective of the social welfare criberi
used, the top optimal marginal tax rate alwaysguut to be 75 per cent for sufficiently high gross
income levels (approximately above 700 000 Norwedfieoner (1994)=87 000 Euros), which
concerns 1.8 per cent of the tax payers. All thémag tax rules imply an average tax rate lowentha
the current 1994 one and imply — with respect eéodinrent rule — lower marginal rates on low and/or
average income levels and a higher marginal ratuficiently high income levels. The pattern of
labour supply elasticities illustrated in Sectionditributes to explaining the profile of the opdintax
rules. Our results are partially at odds with @isereforms that took place in many countries during
the last decades. While those reforms embodiettigzeof lowering average tax rates, the way to

implement it has typically consisted in reducing thp marginal rates. Our results instead suggest

2Roth (2002) provides a very inspired survey of tpgroach.
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lowering average tax rates by reducing marginaisran low and average income levels and

increasing marginal rates on very high income kevel
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