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Abstract

Traditional welfarist models of optimal income taxation have little room for normative input
and are sensitive tahanges inunobservable variables. This study explores normative
dimensions of optimal income taxatiomhile using completely observable vdilies
Specifically, a nonwelfarist model is presented which construoistimal income taxation
schemes usinthe distribution of earnings, taxable income elasgtiéhd the normativeastes

of thepolicymaker.The model is significantly easier to usenthmost traditional models due

to the abandoning of the welfarist objectiveen@ralized social marginal welfare weights

used to describe the redistributive preferences of policymakers following seven unique
principles of distributive justiceAdditiondly, different distributions of earnings with varying
degrees of earnings inequality and different levels of taxable income elasticinaréered.
Optimal marginal tax schemes are found to be sensitive to normative input and the shape of
the earnings idtribution, suggesting tshaped, as opposed tesblaped, patterns of optimal
marginal tax rates under some circumstances. Policymakers could use the model for guidance
on preferred tax reforms based on efficiency or normative grounds.
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1. Introduction

fiPhilosophyfree tax theory or practice does not exist; there is only tax theory and practice
conducted withinsufficient attention to underlying philosophical assumptions. Moral

philosophy fixes the ends to which taxation properly aims. . . . Philosophy, economics, or any
other single field of study cannot have a monopoly on useful contributions to tax theory. A

living, meaningful tax theory requires uniting philosophy and science

Those are théeautiful words ofLeFevre(2016, p. 768)Cowell (2018b) argues, in a broader
sense, that angolicy aboutredistribution captures a tradeoff between economic effigiamnc
distributive justice. This tradegfhowever,is above all relevant in th&udy of optimal income
taxation (Auerbach, 2018; Cowell, 20188he trilogy of egalitarianism, utilitarianism, and
libertarianism covermost of the principles of distribwi justice. Broadly speaking, egalitarian
principles are concerned with equality of outcome and redistribution to the poor, whereas
libertarian principles prioritizeelf-ownership through thgrotection of liberty and property rights
resulting in a weakancern for redistribution. Utilitarian principles are welfare baseccandider
redistributionto be just whent maximizess o c i e t welfare Eeorbaayl 2004L.amont &

Favor, 2017). Literature on optimal income taxation is extensivdinfited by the fact that it has

been dominated by a utilitarian approathatkiw, Weinzierl, & Yagan, 2009Murray, 2017).
Utilitarian principles of distributive justice are the only principles that inherently capture a concern
about economic efficiency, aking them attractive for models of optimal income taxation. In such
utilitarian models, asocial welfare function subject to several constraints is maximized. By
introducing certain assumptions, the optimization problem captures a tradeoff between higher
taxes for redistribution on the one hand and creating incentives for effort on the other hand. This
resembles the tradeoff betwedistributivejustice and economic efficiency (Mankest al, 2009;
Mirrlees, 1971 Myles, 2018. Significant contributions we made in the 1970s, most notably by
James Mirrleedn his utilitarian model in 1971, Mirrlees considers heterogeneity of skill and effort
which both affect individualsd abilities to ec
and sets margihaax rates such that total welfare in society is maximized. Results suggest that
optimal marginal income tax rates are characterized biatteof individuals affected marginally

and inframarginally, declining marginal rates for high incomes, and teateof inequality in the

distribution of ability to earn income.



The approach presented by Mirrlees (1971), howealenys for only limited normative input
and comes with numerous difficulties regarding high sensitivity towards unobservable
distributiors andvariables There is nothing wrong with the approach persit it remains very
theoretical and not practical (Maniquet & Neumann, 2016; Marekial, 2009; Murray, 2017).
This is not to say that it is not useful, since some of the results obbginéddrlees (1971) are still
replicated today. Since the lateeties, significansteps towards more applicable models of
optimal income taxation with more room for normative input have been tekéstein (1995)
sparkled interest in the use of taxalleome elasticities to capture the magnitude of behavioural
responses towards income taxation. Studies by Diamond (1998) and Saez (2001) simplified the
traditional model by Mirrlees (1971) by using more observable variables, and introduced social
marginal welfare weights which reflect redistributive tastes of the government. Saez and
Stantcheva (2016) are the first to present awelfarist model of optimal income taxation by
applying social marginal welfare weights directly to observed earnings, fadimeapplying them
to unobservable functions of utility. They present a model of optimal income taxation which relies
ontaxable income elasticities, the distribution of earnings, and generalized social marginal welfare
weights. The generalized social maai welfare weights used in Saez and Stantcheva (2016),
however, are computed using functions of utility which are unobservable for the policymaker.

This study aims to improve on previous literature by exploring normative dimensions of optimal
income taxabn while continuingto work onthe objective of using completely observable
variables. Specifically, this study would be the first to construct optimal income taxation schemes
which rely solely on the distribution of earnings, taxable income elastictielsthe normative
tastes of the governmenthis is an advancement in literature for four reasons. First, using
generalized social marginal welfare weights to represent different principles of distributive justice
fibrings back social preferences as acaaitelement for optimal tax theory analysis ( Pi ket ty
Saez, 2013; Saez & Stantcheva, 2016, p.M8ying beyond the traditional welfarist framework
broadens the ethical scope of optimal incaax@tion theory and lifts the debate to a higher level,
asit allows for discussion amongst a more diverse range of normative perspectives (Saez &
Stantcheva, 2016%econd, as optimal income téixa schemes rely on the distribution of earnings
in this study, schemes based on different principles of distribustiee can be compared across
different distributions of earnings. This can help to answer questions abotglakienship

between theshape of optimal marginal tax rate patterns and the distribution of earnings, which are
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currently unanswered in litetae (Saez, 2001). Third, my study contributes to the efforts made
since Mirrleesd model in 1971 to close the gz
practice (Mankiwet al, 2009). Murray (2017) argues that it is of great importance that
policym&ers and analysts are able to understand the underlying mechanisms leading to results
found in literature on optimal income taxation. This understanding is vital for the design of
practical income taxation policies, which makes practical models with roomofmative input
highly relevant. The fourth and final area of knowledge to which my study can contribute is a more
general one: the interplay between justice and economics. Economic demands of taxation are
naturally intertwined with justice demands axation. Income taxation and distributive justice are
inherently connected and welfarism alone cannot embody this connethiencalls for the
development of competing theories of optimal taxation based on different principles of justice
(LeFevre, 2016).

To construct optimal income taxation scheniewhich rely solely on the distribution of
earnings, taxable income elasticities, and the normative tastes of the govéarnheentodel by
Saez and Stantcheva (20Q1€erves as the foundatioDifferent to the model bySaez and
Stantcheva (206is that in this study, taxable income elasticities @ways assumed to be
constant for simplicity reasons. Moreover, the Pareto parameter is computed in a different way to
correct for volatility and dvergence towards infinityfor high earners.Most importantly
generalized social marginal welfare weightsesgmatedaccording to aovelfunction to match
different principles of distributive justiceSpecifically, this novel function inspired by tle
functions for utilitarian generalized social marginal welfare weights in Saez (2001) and Madden
and Savage (2020@)uses only redistributive tastes athe distribution of earnings as its inputs,
without relying onunobservable utility functions. Thisg@ts in a revised model of optimal
marginal tax rates which relies solely on the distribution of earnings, taxable income elasticities,
and the normative tastes of the government. By definition, the generalized social marginal welfare
weights indicate howotal tax revenue should be redistributed in society. When optimal marginal
income tax rates are computed using different principles of distributive justice and tax revenue is
redistributed accordingly, the different tax schemues their effects on thaddribution of income
can be compared visually and quantitatively. Graphs of optimal marginal tax rates and disposable
(aftertax) income over earningsecreated, as is commonly done in literativiereover, Lorenz

curves are graphed to visualize effeotsinequality reduction, a common objective related to



taxation and redistributive policy. Lorenz curves are directly related to Gini coeffiormts)

are used as quantitative measure of inequalifijhese graphical and quantitative results can be
conmpared using different principles of distributive justice and different distributions of earnings
to examine their role in optimal income taxation schemes and effeatequmlity.Both Lorenz
curves and Gini coefficients are widely used and accessiblsumesaof inequality which should
benefit interpretation of results even by resonomistsCowell, 2018a)

The distributions of earnings in this study are simulated wsigpgneralized beta of the second
kind (GB2) distributiorwhere the very right taikireplaced by a Pareto distribution with desired
parametergConfigurations ofsB2 parameters fitting empiricalarningdistributionsare reported
by Bandourian, Turley, and McDonald (2002fe use of simulated distributions of earnings
yields large berfés in flexibility, as opposed to using empirical distributions, so that schemes can
be compared across distributions with a varying degree of inequality. Data on taxable income
elasticities are based on empirical estimates and normative tastes areéedstiotamrding to
different principles of distributive justice.

The information presented in the introduction is discussed in detail according to the following
structure. Section 2 reviewilse relevant literature on both distributive justice aptimal income
taxation Section 3 guides the reader through the methodological construction of the model of
optimal income taxation schemes. Section 4 covers the data used for numerical simulations in this
study. Section 5 presents an analysis of thelteesnd underlying mechanisms using varying
principles of distributive justicaaxable income elasticities, ardrnings distributions. Section 6

concludes angroposes directionf®r future research.

2. Literature review

Cowell (2018b) distinguishes two prary objectivesregarding redistributianone concerns
equity, while the other is about economic efficien&yy decision abouwvhatredistributive policy

is desiredhereforedepends on considerations of both justice and economic efficiency (Cowell,
2018H. Most policymakerspursue both justice and economic efficiency, but these two seldom
coincide since distributionsvhich areconsidered just are not necessarily economically efficient
(LeFevre, 2016; Weinzierl, 2014)n fact, the only time distributivgustice and economic

efficiency perfectlyalign is wherthe most just distributiors considered to be the most efficient

distribution. Weinzierl (2014)howevers hows t hat peopl eds perceptioc



not rooted in efficiencyHence policymakers are left with what can be described as a tradeoff
betweenpursuingdistributive justice and economic efficiency (Kaplow, 2007; Mirrlees, 1971;
Murray, 2017).Policiesrelated to redistributioare different forms of taxation polici¢suching
mostlyonincome, wealth, and commodities (Kaplow, 2018). The debate on distributive justice is
most alive in the world of optimal income taxation though. Theidigion of income is the
primary device in economics through which inequality between individuals is studied (Cowell,
2018a). Using income brings an important advantage that both economists and policymakers are
interested inthevery explicit connection étween income and fiscal policy. Income taxation is a
large source of government revenue and also a political instrument used for redistributive purposes
(Auerbach, 2018). The literature on optimal income taxatwis captures the tradeoff between
distributive justice and economic efficiency very well, and thernetoyides the best knowledge

on how to efficiently apply certain principles of distributive justice.

2.1. Distributive justice

The field of distributive justiceis concerned with questions about the moral preference of
economic, political, and social frameworke | at ed t o a societyds distr
& Favor, 2017).Since the second half of the twentieth century, however, economic distribution
among individuals has been the narrow focus, especially the distribution of income through
taxation (Shorrocks, 2018). As Fleurbaey (2004) points out, the study of distributive justice is not
only relevant for political philosophers, but also for econonssise they are involved in the
construction of policies which affect wddkingin society Though positive economics can be used

to examine the effects of different economic policies towards the distributemoobmic benefits

and burdenson its own it cannot inform us which policy to pursue. This requires moral guidance,
which is precisely what the principles of distributive justice provi@embined positive
economics and distributive justiceuld yield optimal policies, but this press is not cleacut as

most societies are divided between different principles of distributive juSieseerally speaking,

when left and right agree on what is economically efficient, they still differ in their views on
freedom and justice and therefate not desire the same poli¢kornhauser, 1996; LeFevre,
2016) A more detailed analysis on theories of philosophy and justice and their connection to the

political landscape is written by Kymlicka (2002). Ppoovide a clear structure in this study,



Fleubaey (2004) and Lamont and Favor (2Dare followed tdbroadly distinguish egalitarian,
utilitarian, and libertarian principles of distributive justice.

The trilogy of egalitarianism, utilitarianism, and libertarianigaes back centuries and has its
roots in theories by Jealacques Rousseau and Karl Marx, Jeremy Bentham, and John Locke
respectively (Fleurbaey, 2004). Mostly over the last decades many princigliegorized
somewhere within this trilogy have emerged. As the spectrum of egalitariargriatijt and
libertarianprinciples is large we will first define its boundaries by looking at two extreies.
term strict is used for illustrative purposes to denote a radical devotion to a principle, without room
for any exceptionsThe two principles ofredistributive justicewithin the trilogythat define the
boundaries of redistributiomould be those of strict egalitarianisnd strictibertarianism. Strict
egalitarian principlesre based on the idea that individuals are morally equal and that@cono
distributions should align with this equality. In more economic terms, this means that income
should be equal for every individual at every point in time. This is usually paired with strict
principles of intergenerational justice in order to preveegimlities in wealth due to differences
in savings.The very opposite of strict egalitarian principles are strict libertarian principles.
Libertarian principles are rooted in tlkenceptof selfownership and are characterized by the
concern for liberty ath property rights, which would be violated when pursuing redistributive
ideals. As such, according to a strict libertaritue markeshouldnot be used for redistribution.
Instead, the market provides a just distribution of income when it functionslagrto the ideas
of liberty and property rights, as this is the only way to respectdheeptof selfownership
(Lamont & Favor, 2017; Nozick, 1974)he principles of strict egalitarianism and strict
libertarianism can be used to define the boundamgbe spectrum of principles of distributive
justice asthey result in two distributive extremes: complete redistribution of income and no
redistribution of incomeThese extremesould also be interpreted as: complete desiredoity
and no desire fagquity. Utilitarian principles of distributive justice fall somewhere between these
boundaries, and are based on the maximization ofwaiérein society.This is usually done by
maximizing a social welfardunction based on utility levels of individisain that society
(Fleurbaey & Maniquet, 2018Wtilitarianism is therefore a welfarist principle, though these two
terms are often used interchangeably in literatdfieat such maximization would imply for the
final distribution of income is hard to say, as thessibilities theoretically range from strict

egalitarian tdaissez fairg(no redistribution) distributions. The reason for this wide range is the



many differec es i n underlying assumptions about uti/l
to such differences (Lamont & Favor, 2017). In the literature on optimal income taxation, though,
the range of possible outcomes is narrower and mostly suggests degtagsschemes with
redistribution to the poor (Fleurbaey & Maniquet, 2018). According to strict utilitarian principles,
any form of redistribution is deemed just if
welfare. In contrast to strict eg#hrians and libertarians, strict utilitarians share no intrinsic
concerns abouhe degree oéquity, asany desire foredistributionis simply used as a means to
improving total welfare (Lamont & Favor, 201 Mterestingly astrictutilitarian followsa stricty
equaldistribution of individual weightén the contribution tos o ¢ i t®tal wdfare (Fleurbaey,
2004; LeFevre, 2016Alternatively, strict libertarian principles follow a strigtequaldistribution
of liberties and rights (Fleurbaey, 200 essence, each of the three principles in the trikagpy
roots inequal distribution, but thyediffer in what they prioritize to distribute equally.

Most prominent principles of distributive justiosed in the world of optimal income taxation
are baed on some combination of egalitarian, utilitarian, and libertarian principles and fall
somewhere within the boundarispecified in the previous paragrafffleurbaey & Maniquet,
2018).The main criticism of strict egalitarianisiior instance, isne baed on welfarelt is argued
that &éonomies grow over time and that this growth can make everyone better off, but that this
growth is hampered when incomes are strictly equal. Rawls (1971; 1993) takes this into account
and proposes the difference principle. This can be seen as a Pacgta®@ffrequirement only for
those worst off in society. In other words: inequalities are justified and desired when they are
beneficial for the least advantaged group, but not for any other group in society. Where strict
egalitarianism is concernaglith the relative position of the poor, Rawls is concerned with the
absolute position of the poor (Lamont & Favor, 20/ hotable criticism of strict utilitarianism
is that it completely disregardsn d i v desarvadnes®of economic benefits and burdeas as
consequence tfieiractions Advocates of desetiased principlesf distributive justiceargue that
utilitariansdo not consider what individuadieserve in an economy, based on contribution, effort,
or compensation. The key thought in des&sged pnciples is that the extent to which individuals
give to the collective social product differs, and that this difference should be reflected in the
distribution ofoutcomegLamont & Favor, 2017)n literature, dese#tbased principles are usually
combinedwith welfarist objectives, but levels of effort are especially relevant for redistribution

(Fleurbaey & Maniquet, 2018; Saez & Stantcheva, 20TBhugh many more principles of



distributive justice could be defined, the ones defined so far are the neastntelo this study.

The literature on optimal income taxation is mostly centered around utilitarian prindijaekiy

et al, 2009. Whenever studies deviate from pure utilitarianism, however, we see egalitarian,
Rawlsian, dese#based, and libertariadeas attempted to be incorporated (Fleurbaey & Maniquet,
2018).

Principles based on welfarism, such as utilitarianism, are the only principles of distributive
justicewhich capture an inherent concern about economic efficiency. This is true under the safe
assumption that economic benefits and burdens are part of what is considered welfare or utility.
The maximization of total welfare in society therefore translatesaimtgtimizationproblemof
economic efficiency in societyThis explains why rodels of @timal income taxation have
historically been dominated by the maximization of social welfare functions based on utility
functions of individualgMankiw et al, 2009; Myles, 2018)Knowing this and the fact that the
study of optimal income taxation capsrthe tradeoff between economic efficiency and moral
attitudes to equality raises questidghesugh One might wonder what use there is to this range of
literaturefor an egalitarian, who does not believe in the utilitarian principles of distributiveg@sti
Murray (2017) perfectly illustrates why this does not make the findings related to optimal income
taxation using a utilitarian framework any less relevant. Irrespective of where you are on the
distributive justice spectrum, almost everyone agreesdabtdtis paribus, we should aim for the
highest possible level of social welfare. Thus, even when welfarism is not considered a priority, it
can still support the process of finding the most efficient state for whatever the priority is. If, say,
an egalitaian prioritizes redistribution tolaasic minimum income of 30% of the median, then the
utilitarian framework can still be of help to find the most efficient tax rates given this constraint.
Only drict libertariansare an exception to this stergs theywould completely reject the
importance of social welfare in faumoof sel-ownership(Murphy & Nagel, 2002).

2.2. Optimal income taxation

The most significant contributioms the study obptimal income taxation were made in the 1970s.
Mirrlees (1971) maximizes a utilitarian social welfare function characterized by unobserved
heterogeneity of individuals. This means that the individuals in the model have different levels of
skill, which afect their ability of earning income. Moreover, individuals have different levels of

effort which also affects their income. Only before tax income, however, can be observed by the
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policymaker. Taxatiordoes not affect ability, but it does affect effortddidionally, marginal

utility of consumption is diminishing which creates an incerfiveéhe policymaketo redistribute

to the poor. This approach captures a very important problem for the policymaker: the tradeoff
between high taxes raise tax reveraforredistributionon the one handersudow taxes tacreae
incentives for effortwhich would leadto higher incomeand thereby higher tax revenue in the
future on the other han@ankiw et al, 2009; Myles, 2018). Many studies followed this appinoac

to optimal income taxation (Seade, 1977; Seade, 1982; Stiglitz, 19&Xyatikoff is in line with

the aforementioned idea that the desiredistributive policy is dependent on both economic
efficiency and principles dlistributivejustice (Cowell, 2@8b). However, keep in mind that this

is a utilitarian approach with efficiency, not redistribution,tlas end goal. A difficulty with

Mi rrl ees & aroalazdifiduais svitha high tevel of skillcan be incentivized to lower

their effort therebyearning less and avoid paying more taxése problem is that, through the
eyes of the policymaker, thisuld look identical to a lower skilledl h awodr k indivigiu@al with
higheffort if they have the same level of earnings. Though these two indisichight look similar

for the policymaker, their behavioural response to a change in marginal tax rates is not similar due
to their difference in skill and effort. Despite this challengis,possible to solve the maximization
problem of the social welfa function and its respective assumptions proposed by Mirrlees.
However, the process of doing so is very complex and sensitive to changes in arguably
undeterminable variables such as the distribution of lailid properties of the utility functions
(Fleurbaey & Maniquet, 2018; Mankiwt al, 2009; Mirrlees, 1971; Murray, 201Mlirrlees

(1971) concludes that efficient taxation based on the distributiabilify to earn incomehth

skill and effort)is fairly similar to simply using the observed distributioreafnings ljeforetax
incomes. Ideally,marginal tax rates are high fiodividuals withlow levels ofskill, and marginal

tax rates are low for individuadgith high levels oskill. This isbecause the behavioural response

of lowering effortis mostcostly to total welfare for individuals with high levelss#ill. It would
therefore not be optimal to uttee distribution obbserved earnings, as this results in more costly

losses of effort @mpared to using the distribution albility to earn incomé However it would

! The disadvantage of using the observed distribution of earnings rather than the distribution of ability to earn
income is the difference in heterogeneity. The heterogeneity of observed earnings does not perfectly match the
heterogeneity of ability to eaincome, as the ratio of skill to effort is not reflected in an observation of earnings.
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be a very convenient technique to solve the issue of the distributssiil gand therefore also the
distribution of ability to earn incomé)eing unobservable in the reabsd.

Though Mirrleesdéd welfarist approach and the
complex and therefore not easily applicable, they do yield some useful insightiefficient
incometaxation. The first important resdlom Mirrlees (1971) is that a change in marginal tax
rates has the smallest effect on efficiency when it affects few individuals at the margin and many
inframarginally (Mankiwet al, 2009). This becomes clear when the marginal and average tax
rates are condered separately. When, for instance, the marginal tax rate increasesdarmans
these individuals have a reason to lower their effort. However, for middle aneadrigérsonly
the average rate would increase, not the marginaf rateillustration of this is presented in
Appendix A Second, Mirrlees (1971) finds that optimal marginal tax rates approach zero for high
earnersin fact, due to the way the model is constructed, the highest earner must always have a
marginal tax rate of zero in the aptl stateThis logically follows from the previous results. Any
positive marginal tax rate for the highest earning individual in society does not affect anyone
inframarginally, since there are no individuals who earn more. A positive marginal tax ridwe fo
highest earning individual does, howevagduceghe negative behavioural effects at the margin
whichdisincentivize the highest earning individual to increase effort. This is costly, as the highest
earning individual is extremely productive ancicat her ef or e have a strong
total welfare. Since the negative marginal effects of positive marginal tax rates for the highest
earning individual cannot be offset by positive inframarginal effects, a zero marginal tax rate is
found tobe optimal (Mirrlees, 1971 his result was later replicated by Seade (1977). Mirrlees
(1971) and Seade (1982) also find that optimal marginal rates can never be negative or exceed
100%. Finally, Mirrlees (1971) finds that optimal marginal tax schem& bemme more
redistributive as inequality iability to earn incomgrows. There remains much discussion about

the results of Mirrlees, but his workuggested thabptimal marginal income tax rates are

2 Additional tax revenue is generated from low, middle, and high earners, which can offset the efficiency loss from
the marginal increase that only applies to low eesnThe same trick does not work when increasing marginal rates
for high earners, as the tax revenue gain relative to the efficiency loss would be substantially smaller, resulting in a
net loss of welfare. A different intuition would be the following: sioler the US government decides to put a high
tax on the first 10,000 dollars earned each year. That would yield tax revenue from almost every earner in society
(inframarginal effect), while only a handful of very low earners have an incentive to redotesieice taxes on all
of their income have increased (marginal effect). If the US government would apply the same trick to the second
10,000 dollars earned each year, it would be a little less effective since the inframarginal gain is now smaller whereas
the marginal loss is now larger.
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characterized by: the ratiof individuals affected margally and inframarginally, declining
marginal rates for high incomes, and theéent of inequality in thdistribution ofability to earn
income

Since the miehineties, more studies have attempted to use the best insights gained from the
traditional modeby Mirrlees (1971Yo build on theconstruction of newmore practicamodels
which overcome the traditional technical difficulti€@gnificant progress was made in the {ate
nineties after a study by Feldstein (1995) about the effechafges irmargina tax rates on
earnings. Feldstein (1995) analyzed the behavioural responses to the Tax Reform Act of 1986 in
the Uhited Statesand estimated what is referred to as taxable income elasti€dbesble income
elasticities indicate how many eurogaable incomare lost due to a tax reform which increases
tax revenue by one euro. Feldstein (1995) estimated taxable income gl&stiat2.14, and his
study marled the start of an increased interest in the tagmd its relation to optimal income
taxation. Additionally, Feldstein (1995) notes that changes in taxable income as a response to
changes in marginal tax rates are not necessarily due to changes in effort, as would be the response
in Mirrleesdo (1971) mod e Investthemtantagsatsland speinchinggne s i
tax-deductible activities are behavioural responses which also affect taxable iftszastially,
taxable income elasticities capture a complete response to changes in marginal tax rates, which is
what makes them useffdr estimating welfare effects in the study of optimal income taxation. In
order to use them, however, reliable estimates are needed. Folliheimgethods ofeldstein
(1995), Saez (2003)nds a taxable incomeelasticityof 0.4, significantly lower thafF e | d st ei n 0 s
estimate of 2.14. Gruber and Saez (20@2sentan overview of the studies on taxable income
elasticities from 1987 to 2000 and report that results range@ran®.8. Differences are said to
depend mostly on methodological details and endéfinition of taxable incom&aez, Slemrod,
andGiertz (2012 providea more up talate review of studies on taxable income elasticities. They
confirm that the use of elasticities can be fruitful in the study of optimal income taxation, and
conclude thathe best longun estimates of taxable income elasticity are between 0.12 and 0.40.
These estimatdsave beerthe benchmark for the latest studies on taxable income elastibgy.
mostrecent studieshowever,by Weber (2014) and Burns and Ziliak (20,1@pply more robust
controls andind taxable income elasticitids be0.86 and 0.55 respectivelyhis suggests that
the range between 0.12 and 0.40 estimate®d®z, Slemrodand Giertz (2012 might be too

conservative. More importantly, it suggestattibonsensus on the level of elasticity of taxable
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income is still absent. Despite the lack of consensus, the multitude of studies on taxable income
elasticities produce a confidence interraiging between 0.12 and 0.8@ich can be applied in
models ofoptimal income taxation.

Besideghe use ofaxable income elasticitiesterest also arose for the use of social marginal
welfare weights which reflect redistributiyeference®f the government. Though the precise
definition and use of social marginaglfare weights is not identical in every study, they all capture
how muchwelfare the government wishes to redistribute individuals at different levels of
earningsSocial marginal welfare weights are what open models of optimal intao@mgon up to
the inclusion of a pluralism of principles
approach is utilitariagnand only the degree of concavity of utility functicswuld be changed to
modify the taste for equal redistributionadimited extent. When social marginal welfare weights
are included in a model, however, any posssigteofredistributive tasteof the policymaker can
be reflected in the optimal income taxations scheme. Atkinson (E3@)res the shortcomings
of resuts obtained by Mirrlees (197,1and looks for possible improvements to the study of optimal
income taxation which would not produce the unrealistic result of rates converging to zero for the
highest earner. The case of the charitable conservative igleogsiin which the policymaker
assigns a high social marginal welfare weight to the poor and a low weight to the nonpoor.
Diamond (1998) continues on this road aleyelops a model which producessblaped optimal
marginal income tax rates, contrary to thaditional result of declining rates. The reason that
marginal tax rates bpiamond (1998) are not converging to zero is because of the Pareto parameter
in the model.This is a parametdrased on the distribution skills/earnings and its economic
interpretation would béhatit captures the relativienpactof behavioural effectsom a change in
marginal tax rateat different levels of incom&Note that the Paretoarametereflects directly
the important result found by Mirrlees (1971), that a cbkangnarginal tax rates has the smallest
effect on efficiency when it affects few individuals at the margin and many inframarginally.
Diamond (1998) computes tiiareto parametersa ratio capturing the density of individuals at
the margin relative to thdensity of individuals inframarginallyThe Pareto parameter is, by

definition, constant for Pareto distributions. Hognormal distributions, such as the distribution

3 In most studies prior to 2001, including the studies by Mirrlees (1971) and Diamond (1998), the shape of the
distribution of skills determines the shape of the distribution of earnings. Therefore, the Pareto paraorefarted
using the distribution of skills rather than earnings in studies prior to 2001. In most recent studies, however, the Pareto
parameter is based on the distribution of earnings due to advancements in the models of optimal income taxation.
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of abilitiesin Mirrlees (1971), this ratio is always declining. Diamond (198&wsthat when
using a distribution with a Pareto tail, optimal marginal tax rates coulddieped depending on
other parameters in the model. Besithex the study by Diamond (1998) alsonsiders elastigit
of labour supply and social marginal welfare weights for the determination of optimal marginal
tax ratesThis marks the start of a new wave of literature on optimal income taxation built around
the Pareto parameter, elasticities] aocial marginal welfare weights.

The new wave of |l iterature revolves primar.i
student: Emmanuel Saébhe study by Saez (2001) is a breakthrough as it is the first to construct
a model of optimal marginal tax est based on the distribution of earnings directly, as opposed to
using a distribution of abilitieOptimal marginal tax rates are found to depend on the level of
earnings, the Pareto parameter, elasticities, and social marginal welfare WEgbastitly, the
model by Saez (2001) can be interpreted as the traditional utilitarian model by Mirrlees (1971)
written using the variables from the mobtgIDiamond (1998). As such, the model by Saez (2001)
still involvesthe maximization of a welfare functiobut due to the difference in variables used it
can be applied tthe distribution of earnings directlyhough still on the technical side, tmedel
by Saez (2001) is significantlgss technical than the traditional model by Mirrlees (1971) and yet
yields more realistic results. First, Saez (2001) shows that through the use of elasticities and the
Pareto parameter, optimal income tax rates for high incomes can be determined and are found to
be as high as 80%. This is in sharp contrast with the unreadistitt of optimal marginal tax rates
converging to 0% for high incomes. Second, Saez (2001) find that the optimal marginal tax rates
for the distribution of earnings in the US in 1992 and 1993 asbdped, confirming results by
Diamond (1998)lt is however, not confirmed that thistshaped pattern holds for all distributions
of earnings, as the shape of the income distribution affects the Pareto parameter which in turn
affects the pattern afptimal marginal ratesS'hough the model by Saez (2004 moden in the
sense that it relies on variables which are observable and has more room for normative tastes
through the inclusion of social marginal welfare weights, it is still based on the traditional idea of

maximizing a social welfare functiomotal welfae is then calculated using a social utility function

4 Elastidties are divided in compensated and uncompensated elasticities, due to the assumption of income effects
in the model. These three concepts are connected through the Slutsky equation, more information can be found in
section 3.1 in Saez (2001). Most stiedomnsider the case where income effects are assumed to equal zero, and thus
only one elasticity variable is required in a model. The latter approach is followed in the present study too, and
therefore details on compensated and uncompensated elasiatiest considered relevant in the literature review.
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of di sposabl e i ncome, where the <concavity
redistribution.Saez and Stantcheva (2016) are the first to presentaeitarist model of optimal
income taxationThey are able to drop the social welfare objective by applying social marginal
welfare weightglirectly to observed earnings, rather than applying themabservable functions

of utility. These weights are called generalized social marginal welfare weights, as opposed to
(standard) social marginal welfare weights used in previous st@@keeralized social marginal

wel fare wei ght s farso@etyeste ontprovidinge an additiona doltarh of

of

consumption to angndiwvkbeaerehdifidduatdly refl ect

(Saez & Stantcheva, 2016, p. 2B%sentially, redistributive preferences are now reflected through
generalized social marginal welfare weights rather than the degree of concavity of utility functions.
The model by Saez and Stantch€@16) is very similar to the model used in Saez (2001), except
that it is significantly less technical as there is no nmeagimization problem to be solved.
Abandoning the social welfare objective does not come without costs though (Fleurbaey &
Maniquet, 2018)This caneffectively be illustrated by reviewing titke f i ni t i on of
optimal income taxatiohterature For awelfaristmodel such as that of Mirrlees (1971), where a
social welfare function is maximized by solving a first order condition, one or multiple equilibria
may be foundin the modeby Saez and Stantcheva (2016) there is no social welfare faorastoh
therefore no first order condition to be solved. Instead, welfare gains and losses for each individual
are weighted using welfare weights, which depend on both normativedbstegovernment and
the distribution of earnings. These weights, together with behavioural effects through the Pareto
parameter anthe taxable income elastigit are used to compute optimal marginal tax schemes
The model is constructed in a way thigiroduces tax schemssch that no smatéxreform could
yield asocialwelfare gainwithout having to solve a first order conditidtroof is mathematically
complex, and can be found in Saez and Stantcheva (2016). Esserd@iy welfarecould be
evaluatedafter using tk mode]as asum of disposable incomes and behavioural effects weighted
by thegeneralized social marginal welfare weigftse convenient property of the model by Saez
and Stantcheva (2016) is thataitways returnsschemes which are optimak long as acial
marginal welfare weights are nonnegative and decreasing over inowaaing that users of the
model do not have to conduct tbemplexevaluation of social welfards is the case for models
based on the maximization of a social welfare functioritipe equilibria couldpotentiallysatisfy

this condition.The fundamental point is that although users of the model by Saez and Stantcheva
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(2016) are liberated from working with a social welfare function, the model only returns one local
optimal tax schemelhe important differenceo welfarist approaches thatthe solution to the

first order conditiorproblemcan yield multiple optima, anthe most optimal equilibrium can be
identified by direct comparison of total welfare between these equilibria (Mirrlees, 1971). This is
not the case for newelfarist models usingeneralizedsocial marginal welfare weights, #s

model returns only onlecal optimum whichcan therefore ndierankedagainst othersSaez and
Stantcheva (2016) acknowledgfst this is a disadvantage in their approach compared to the
welfarist approach, gsroducedschemes could suffer in terms of accuraBgsentially, velfarist

modek areable to find the optimal scheme such that afi@rincomes are least distorted by taxes
and redistribution, and therefore possess an implicit defense of the -faigseallocation
(Fleurbaey & Maniquet, 2018The model by Saez andadtcheva (2016) does ncarry such a
property, which is whyesulting schemes could be less accurate than those based on traditional
welfarist modelsSaez and Stantcheva (2016) indicate that their model can best be applied to
examine tax reforms giverhe extent of optimality the model can guarant&khough this
potential loss in accuracy shoudfinitely be acknowledged, it does not outweigh the benefits of
the approach by Saez and Stantcheva (2fiit@he goals relevant to this specific papEnisis
becauseccuracy is important, but not a priority in my study. Saez and Stantcheva (2016) make
use of generalized social marginal welfare weighitisch givethe model exceptional room for
normative input by the policymakdriketty and Saez (2013) highlight the potential of the use of
generalized social marginal welfare weigintsnodels of optimal income taxatiGrimportant is

that they point out that geradized social marginal welfare weights can be derived from principles
of social (distributive) justiceMadden and Savage (2020) are among the first to explore
generalized social marginal welfare weights based on different principles of distributice.justi
They do, however, use many variables which are not easily observable for the policymaker and

focus primarily orhouseholdax reform

5By accuracy, | refer to the ability of the model to provide tax schemes which are truly optimal for every individual
in society given the inputs and asexuemg@yaccarates sincentresth e mod.
on mathematical proof that results are optimal for every individual in society given the inputs and assumptions of the
model.The model by Saez and Stantcheva (20&8)rns optimal tax schemes which are less accurdltésisense.

5 Piketty and Saez (2013) discuss the generalized social marginal welfare weights in the at that time working paper
by Saez and St antSadeeb, &.Stanfchegay S. (2@18)eGenetalized Sdcial Marginal Welfare
Weights for Optinal Tax TheoryNBER Working Paperw18835f The concept is the same as in the final study
published in 2016 though.
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This study aims to improve on previous literature by exploring normative dimensions of optimal
income taxation while antinuing to work onthe objective of usinggompletely observable
variables. Specificallythis study would be the first to constragitimal income taationschemes
whichrely solely on the distribution of earnings, taxable income elagtaitd the nortive tastes
of the government. This is an advancement in literaturéofarreasons. Firstas discussed by
Piketty and Saez (2013) and Saez and Stantcheva (2016), using generalized social marginal
welfare weights to represent different principles oftribstive justice fibrings back social
preferences as a critical element for optimal tax theory analysic Saez & St antcheva
Critical, since Saez and Stantcheva (2016), Weinzierl (2014), and Madden and Savage (2020)
report that people do naiwaysshare welfarist views on taxation issubtoving beyond the
traditional welfarist framework broadens thihicalscope of optimal income taxation the@uyd
lifts the debate to a higher leyelsit allows for discussion amongst more diverse range of
normative perspectivg$aez & Stantcheva, 20L&econd, as optimal income taxation schemes
rely on the distribution of earnings in thsudy, schemes based on different principles of
distributive justicecan, ceteris paribube @mpared across different distributions of earnings. This
can help answer the question raised by Saez (2001), on whetheshapéd pattern of optimal
tax rates is universal across different distributions of earnings. Third, my study contributes to the
ef orts made since Mirrlees6 model in 1971 to
theory and practice. Especially since thigl-nineties progress has been made to simplify models
of optimal income taxation and use better observable variddlaskiw et al (2009, p. 147)
analyze the differences between theory and practice in optimal income taxation and argue that
throughout history, t he tMuoay (2@lY)exarbireehergapii f a r f
between theory and practice atide Manigtet and Neumann (201&¢knowledges the need for
a more normative framework of optimal income taxation. Along Widurbaey and Maniquet
(2018) andKaplow (2007), Murray (2017) also recognizes the difficulty of abandoning the
traditional welfarist approdcgivenits strengthin capturing thetradeoff between justice and
economic efficiency. Nonetheless, Murray (20Bfyues that it is of great importance that
policymakers and analysts are able to understand the underlying mechanisms leading to results
found in literature on optimal income taxation. This understanding is vital for the design of
practical income taxation policieshich makes practical models with room for normative input

highly relevant despite their inevitable sacrifice in traditional esoo@ccuracyThe fourth and
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final area of knowledge to which my study can contribute is a more general one: the interplay
between justice and economics. LeFevre (2016) provides as excellent analysis about the role of
optimal taxation theory ithe study d philosophy and economich. is best summarized in his

own words, which takes us back to the opening quote of this:paper

Philosophyfree tax theory or practice does not exist; there is only tax theory and practice
conducted withinsufficient attention to underlying philosophical assumptions. Moral
philosophy fixes the ends to which taxation properly aimsPhilosophy, economics, or any
other single field of study cannot have a monopoly on useful contributions to tax theory. A
living, meaningful tax theory requires uniting philosophy and scigpc&68)

LeFevre (2016xontinues to arguthateconomic demands ééxationare naturally intertwined
with justice demands of taxatipand @lls for the development of competing thes of optimal
taxation based on different principles of justice. This is a diffgrathito reactthe aforementioned
conclusiorby Murray 017), and further adds to the relevance of my stimdyre broadest sense,
my study could be interpreted as exploration in theeconomic quantification oflifferent
philosophical perspectives and their potential implicationsociety

Lastly, one might wonder whether this study is positive, normative, or instrumental? Albrecht
(2017) states that atiptimal policy models are positive, normative, and instrumental to some
degree. My model is mostly instrumental, as it gives guidance to policymakers given their
normative tastes. The model does not indicate what the normative tastes of the policymadter sho
be. Additionally, elements of my model are inherently positive as they aim to realistically capture
the responses of individuals to policies. These parts of the model predict how society would react
to actions taken by the policymaker. However, as édht (2017) argues, results of my model
could also imply that policymakers should follow certain tax policies as a result of the underlying
mechanisms used in the model. This could be interpreted as a normativeltesudih room for
normative inpuis exceptionally largan my modeltheg o a | of doptimizationé
implies some sort of assumption about what society should strive for. Albrecht (2017, p. 13)
suggests to regar d aminstuuméntalnoal ko ggnerdte hgpesesmiviyd e | as
study mostly highlights the mechanisms underlying optimal income taxation, and ultimately
advices policymakers on how to use this knowledge for efficient tax reformsadvitsecould
be interpreteh s At ax r ef or meggested byt nmyaenodeliare preférable 1 w10 tax

reformso, which is a testable hypothesis in t
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3. Methodology

In orderto construct optimal income taxation schemelying solely on the distribution of
earnings, taxable income elastyciénd the normative tastes of the governmamhodel of optimal
marginal taxschemess required The model presented in this study primafdjtows the model

for optimal marginal tax rates by Saez and Stantcheva (20it6)some adjustments to make the
model fit the goals of this studincethe construction of optimal income taxation schemes can,
even in its most simplified form, get quite complex for new readers, an overview of the
construction of schemes in this study is presented b&lbg/diagranbdow shows how théhree
inputsi normative tastes of the government, distribution of earnings, and taxable income\elasticit
T are usedn this studyto compute optimal marginal tax rates and its respective redistgbuti

policy. Together, optimal marginghx rates and redistribution of tax revenue form the optimal

income taxation scheme

revenue
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Tax schemesre created from scratch in this study to examine the underlying mechanisms in
optimal income taxation related to changes in normative input, taxedame elasticity, and the
distribution of earnings. Please, however, recall that the model by Saez and Stantcheva (2016)
produces tax schemes which are optimal such that no small tax reform could yield a welfare gain.
This is true for my model too, andetfefore policymakers are advised to only apply the model to
examine the effectiveness of small tax reforms. Small tax reforms also limit potentiaéfong

distortions to the earnings distributién.

3.1. The model

The model used to construggitimal income taation schemes which rely solely on the distribution
of earnings, taxable income elasyciand the normative tastes of the governmamnarily
follows the model for optimal marginal tax rates by Saez and Stantcheva (2016). Their model uses
variables whih are relatively easy to observe such as the shape of the income distribution and
income elasticities, and allows for normative input through the ugenaralized social marginal
welfare weightsMoreover, Saez and Stantcheva (2016) provide linksdmalive (norvelfarist)
principles of justice in their study, providing guidance on how to comgeeralizedsocial
marginalwelfare weights for nomvelfarist principles of distributive justice. Overall, the study by
Saez and Stantcheva (2016) incorpesahe most important findings on optimal income taxation
since the traditional model by Mirrlees (1971) and the modernization by Saez (2001) in a slightly
less complex modgewhile being open for normative inputherefore, the model by Saez and
Stantchga (2016) connects best to the objectives of this study.

Let us firstbeintroducel to the modelof optimal marginal tax ratesonstructecdy Saez and
Stantcheva (2016):

Y a (p)

7 Though the model produces tax schemes such that the impact of behavioural effects is minimized, a radical
change to an existing tax srhe could potentially distort the future distribution of earnings to such an extent that the
newly implemented tax scheme is no longer optimal. This potential problem is minimized when the model is only
used to implement small tax reforms, as these daewit in large distortions to the future earnings distribution.
Future research could examine an optimal taxation model in a setting with multiple time periods to capture such
effects. Results could hint at a stable long run optimal tax policy, or agssr@jicle of evechanging optimal policies.
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Whered is earninggalso known as befor@x or taxable incomeR & is the average elasticity of
earningsx with respect to the retention rgge "for individuals earningt  ¢,| & is the local
Pareto parameter defined@Qa ¥ p "Oda , and'dq is the relative average social marginal
welfare weight for individuals who earn more tigrlefined as
QQQ
‘do k — ©

~

01 a0 @ Q "QQQ

With "Q the generalized social marginal welfare weight on individfabaez and Stantcheva

(2016) apply social marginal welfare weights directly to observed earnings, rather than applying
them to unobservable functions of utiligssentially, the social welfe objective is abandoned by

the use of relative average social marginalfare weights®d . The model is constructed in a

way that it produces tax schemes such that no small tax reform could yield a social welfare gain,
without having to solve a fitoorder conditionWelfaregains and losses for each individual are
weighted throughid ¢ by using generalized social marginal welfare weigftgéequation(2)).
Generalized social marginal welfare weigfisi measur e how much ®maci ety
consumption of individualQ |, and thus reflect normative redi
(Saez & Stantcheva, 2016, p. 2Bhese weights, together with behavioural effects through the
Pareto parameter @ and taxable income elasticiti€sd , are used to compute optimal marginal
taxrates’Y & such that no small reform could yield a welfare gain (equéfipnDetails on the
derivation of this model are discussedSaez and Stantcheva0(16).All the variables will now

be covered, as well as tinaderivation and use of them in my model, which is presenteetail

later inthis section.

3.1.1. Efficiency (behavioural) considerations

Saez and Stantcheva (20p8pvide very little information on the derivation of elastidyx ,
but it is clear that the elasticity affects the change of earnings due to a change in taxes and transfers.
The derivation oftaxable incomeelasticitiesin Saez (2001) anéiketty and Saez (20133
complex and distinguishes uncompensated and compergdastidities, combined with income
effects hrough the connection of the Slutsky equation. The model us&héy and Stantcheva

8"Qis defined by’Q "Qdfa fo Foo . For detailed information on these variables, see DefinitionShez and
Stantcheva (2016)
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(2016) however, is constructed in such a way that it rules out income effects in order to simplify
the optimal tax formulaTherefore elasticity derivationgs presentesh Saez (2001) anBiketty
and Saez (2013re of no use in the model [Baez and Stantcheva (201&) part of their
illustrations, Saez and Stantcheva (201&sume constant elasticities owecome Constant
elasticities further simplify the model of optimal marginal tax rabespitea lack of consensus
in literature the multitude of studies on taxable income elasticities produce a confidence interval
ranging between 0.12 and 0.86 which can be applied orelm@f optimal income taxatioAs
such, the variabl@ ¢ in this study will be a constaif} tested usingpwer limit'Q 1@ ¢ middle
estimateQ 1@ trand upper IimitQ 1@ @ Constant elasticities are assumed for simplicity
reasons, the same argument use®&gz and Stantcheva (2016)

The next variable iSaez and Stantchevd&2016)model of optimal marginal tax ratesg isa ,
the local Pareto parameter definedi@ ¥ p 'O & . Here,”Qa denotes the earnings density
andO a the cumulative earnings distributidanction. The Pareto parameter is based on the
distribution of earnings and captures the relative impact a\betrral effects from changes in
marginal tax rates at different levels edrnings’ The cumulative earnings distribution function
"O & is simply a function which returns the probabilityasf individualearningat mostd , and is
thus increasing witearningsThe densityQd is simply the density of the earnings distribution
and could be thought of as a continuous probability function of the histogram of earnings. In this
study, the density is estimated using Bpanechnikov kernel density function in Stata, which is
the defwlt method to estimate density functidRShough the Pareto parameter Saez and
Stantcheva (20163 definedas @ oQa T p "Oq ,there exists another derivation of the
Pareto parameter in literatu®,& , which is used for higkarnersin Saez (2001) anddiamond
andSaez(2011), the Pareto parameteris defined ast ¥ ¢ & , with @ aquMax aq,
wheredlis the mean ofl. Thus,a is the average income abogarningslevel ¢ . Figure 2 in
Diamondand Saez(2011)) illustrates the empirical Pareto parameterss andw & for gross

incomes in the US, 2005. It can be observed that the Reetmeters converge to a constant for

9 Detailed information on the Pareto parameter and its respectimponents can be found in Saez (2001),
Diamond and Saez (2011), and Piketty and Saez (2013).

10 5aez (2001), Piketty and Saez (2013), and Saez and Stantcheva (2016) technically use the virtual density, often
denoted a¥) & . This is the density which would holdcatf an optimal tax system linearizedé@tvere to be applied.
This however, is vergomplex to derive and only slightly affects the density. As part of the goal of this study is to
make optimal income taxath theory more applicable, the regular den$tgy is used.
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high earners and that parameteb & is substantially less volatile for high earneffie Pareto
parameter & is inaccurate for lovearnerghough, as it has a lower bound of 1 instead M.
testing yields similar results, whiemediscussed in the Data section and in AppeBdiXhe most
noticeable differenceompared to Saez (2001)caDiamondand Saez(2017) is that the Pareto
parameter @ is even more volatile fahis studyat highlevels ofearnings which would yield
extremely volatile tax rates for higtarnersAs suchjn my model of optimal marginal tax rates
definethe Pareto parameterg@ ¢Qa ¥ p "Oa for low and mediunmearnings andthe
Pareto parameter’ & ¢ Fa a with & ap@& & for high earnings?
Specifically, the” & replaces & when theyfirst intersect, as they always intersect at the
maximum of’ & , whenearningsare high (around the ¥9ercentile). This is a consistent point
where the difference in volatility becomes noticeable, and can thus be correclguefpnirt of
intersections defined af0The final Pareto parameter is then defiasd

e QVIKS DX+ Qo

: (0)

b d k 3 (AR g
4 . ” q Umw q

Where( denotes the earnings level at the point of intersed@on

3.1.2. Normative (justice) considerations

The final component in the model of optimal marginal tax rateSd®z and Stantcheva (2016)
is"dd , therelative average social marginal welfare weight for individuals who earn moré.than
As can be observed in equati@®), "da is a function othe generalized social marginal welfare
weights "Q. Generalized social marginal welfare weigff@lsmeasue how much the marginal
consumption of individuakls valued by societyEssentially,’®¢ can be interpreted as the sum
of "Qfor everyad ¢, divided by theprobability thatearningsad & multiplied by total sum of
"Q. For the lowest earnethis ratio equals 1 as the equation will simplify to the total suf@of
over 1multiplied bythe total sum ofQQ. Consequently, the ratio will decrease osamingsuntil
it approachegs minimum, which equalthe level of Q corresponding tohe very

highest earner in societyherelative average social marginal welfare weight for individuals who

1 The Pareto parameter for high incomes is denoted tising and notd & as in Saez (2001) ariamondand
Saez(2011]), to make the distinction from Pareto parameters for low and meditomes & easier. Moreover, the
use of’ & instead ofd & makes the distinction from the parameter a, used for generalized social marginal welfare
weights’Q, introduced later in this section, easier.
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earn more thaid, "dd , is thus decreasing ovearnings but the shape of this decrease is not
straightforward. This demds entirely on generalized social marginal welfare weightBlease

recall thatgeneralized social marginal welfare weigiff<si measur e how much soci
marginal consumption of individud@ , and thus reflect nor mati ve
government (Saez & Stantcheva, 2016, p. 868z and Stantcheva (20t@finethese as follows:

"Q "Qohifw o , where® is consumptiong is a set of characteristics affecting only the

social welfare weights, whereas is a set of characteristics also affecting utility. This in turn
connects to the individual utility function usedSaez and Stacheva (2016)Such a definition

of generalized sociaharginal welfare weightX2 allows the model to openp tosome unique
features, such as extenssabout freeloaderand tagging? However, it also makes the model
reliant on and sensitive to the constructioamfinobservable individual utility function. This goes
very much against the purpose of my stualy the use of such unobservable utility functions are
part of the bridge beteen theory and practice in optimal taxation the@gnveniently though,

Saez and Stantcheva (20®nstructed their model in such a way that standard social welfare
weights used in previous studiesn simply be substituted and used as generalized social welfare
weights in their modelTherefore, this study follows the approach by Gruber and Sae2)(280

the construction of thgeneralized social marginal welfare weigi®s® Gruber and Saez (2002)
simply make assumptions about the redistributive preferences of the government under different
principles of distributive justice, which are reflectedthe values of Q. They distinguish a
Rawlsian objective using zero weights to maximize tax revenue for redistribution to the poor, a
utilitarian progressive objective using steeply declining weights @agnings a utilitarian
conservative objectivasingonly declining weights for the poor, and finally a no redistribution
(libertarian) objective which uses constant weights. Fundamentally, the difference in the
construction of generalized social marginal welfare weijfatbetweenSaez and Stantchav

(2016)and Gruber and Saez (2002) is that the formes asmmbination of technical functions

12 Freeloaders are nonworking individualsavire able but not willing to work. It can be argued that freeloaders
do not deserve financial support though redistribution. Saez and Stantcheva (2016) provide a method in section 1l B
to identify freeloaders and redistribute only to those consideredvitegeTagging concerns the separation of the
population into different groups based on inelastic and observable attributes which correlate with earnings, such as
sex. Section Il C in Saez and Stantcheva (2016) shows how these tags can be used toazbigat équity goals.
BThough they are referred to as o6(standard) soci al ma
and Saez (2002) and Saez (2001), they are from now referedto 6 gener al i zed soci al mar gi
this study since they can be substituted. This is done to avoid confusion about the terminology used across studies.
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which allow for redistributive tastes and dedmatsed characteristics, whereas the latter simply use
broad assumptions about redistributive tastased on pnciples of distributive justiceThe
generalized social marginal welfare weiglf2sn Saez and Stantcheva (208¢most definitely

more preciseon an individual level, distinguishing for instance people with low incomes due to
disabilitiesor lazines1* On an aggregate level, however, the use of assumptions as in Gruber and
Saez (2002) make the model significantly simpler to apply with only a minimal sacrifice in
precision.Given that the purpose of my studytcs simplify optimal income taxation semes
which rely on the normative tastes of the governmiérg clear that an approach ™ similar to
Gruber and Saez (2008)its the nature of this study best. The aggregate effectwiavarily
relevant in my study, as well as the normative input based on different principles of distributive
justice.

For the construction of the generalized social marginal welfare wefghtse weights used by
Gruber and Saez (2002) can be used as a guideliheo more than that. This is because Gruber
and Saez (2002) divide their sample in four bracketsarhings after which aggregated
generalized social marginal welfare weigl2sre applied to each bracket. Though this is a totally
viable method,ticannot be applied to other distributions as the bramkeff points are based on
absolute levels oearnings® Therefore, it is more convenient to constri@ztased on relative
properties of the earnings distribution, such as the meaarningsMoreover,’Q as a continuous
function ofa rather thardiscretein brackets vastly simplifies the process of redistribution of tax
revenue (discussed in more detaibaction3.14). Therefore, the limitation of following Gruber
and Saez (2002) is th#tey only provide good guidelines regarding the relative difference in
weights between different principles of distributive justice, but not a good starting point for a
function of Q. This is where the stigsby Saez (2001and Madden and Savage (2paéehelpful.

In Saez (2001), utilitarian social marginal weights are approximately equalvtbere®is

14 By precision, | refer to the ability of the model to provide tax schemes which are consistently optimal for a given
individual in society whe varying the inputs in the model. Models which incorporate many individual characteristics
are able to return more consistent and closer to optimal tax schemes for specific (sets of) individuals since the
information on behavioural effects of these indixdls can be considered when for instance the distributions of
earnings changes. The model combined with the specific generalized social marginal welfare weights presented by
Saez and Stantcheva (2016yery precise as it incorporates such individuatattristics. The approach by Gruber
and Saez (2002) does not furnish such a level of precision.

15 For instance, a cutoff point of bracket Xxat p fit 1t Tfok the distribution of earnings in the US in 1992 would
be meaningless for any other distributioreafnings.
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disposable (aftetax) incomeThe ratio- is decreasingoughly proportional tearningsbut at a

lower rate.This is consistent with utilitéan weights'Q for households computed by Madden and
Savage (2020), whuse a ratio of income relative to the poorest household, combined with an
inequality aversion parametén.this study, disposable incornsenotused to compute generalized
social maginal welfare weight& as disposable income depends on the marginal tax rates which
again depend on weigh®@. This makes disposable income very complex to obseriess a tax
system is already in plage@hichis not the case in this studyloreower, this study is about earnings

of individuals and not household=ollowing theguidelines set by Saez (2001) and Madden and
Savage (2020) for the context of this stuiiiyeexogenous parameter—ljs usednstead since this
ratio is also decreasing roughly proportionaletirningsbut ata lower rate As swch, weights
computed usinghe ratio—rshare the utilitarian nature of weigltsmputed in Saez (200aphd
Madden and Savage (2026)a reasonablextert. Most important to note is that weights computed
using theratio —r depend on the distribution of earnings and are decreasing roughly
proportional to earnings but at a lower rate, consistent with both Saez @tD¥adden and
Savage (2020)I'hefraction—rtherefore forms the basis of the computation of generalized social

marginal welfare weight$) based on different principles of distributive justice in this stédy.
mentioned earlierthe generalized social marginal welfare weigli2ameasure how much the

marginal consumption of individu&bs valued by societylhis means thatiQ p& and™Q
"Q7¢, then society is indifferent between givin@3deuras to individual 1 and>— T Yeurcs

to individual 2. Assume thatotal tax revenue i8 eurcs and the government decides to redistribute

100% of this amount over societyhich has a population & ¢8The governmenivould then

give JQ ¢ eurcs toindividual 1, and

OQ peurcs to individual 2 Notice that

this only holds whethe mean ofQis normalized to one. This does not affect the relative weights
of "Qand thereforéas no effect othe computation oXdd , but does make the interpretation and
mathematics behindedistribution very straightforward. As such, the mean"@fis always
normalized to one in this study. Moreoveormalization of the meamakes the comparison &
usingdifferent principles of distributive justiac®nsiderablyasierto comprehend

In this stug, generalized social marginal welfare weights are computed using the following

function:
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Using this method, the generalized social marginal welfare we@ltdse a function oéarnings
& anddepends on the level parametergoand @ which are captured by & handparameter.

First, consider thbasicsituation wheréd T @ 1 andj Tt In this situation)Qd | &

—T which means thaf2 is decreasing overarningsy, and this decrease is proportional to the

increase ing &, the sum of earningsand the mean of earningBNow, assume that parameter
@ p,suchthatQa T & — This increases the weight fimdividuals withvery low

earningsat the expense afedium and mediurhighearnersas the effect afiin the denominator

is relatively largest for the lowestarnersand almost nonexistent for very higfarners

Alternatively, let parametab 1@, such thatQa T & A positivecmeans that

T et
part ofthe mean ofl, a constant, is subtracted from the denominatuis increases the weight for
low earnersat the expense of higrarners The most important effect @bis that it flattens the
curve ofweights for highearners meaning that the weights for higtarnersbecome almost

constant. Finally, we can consider the case where paramete®, such thatQa [ &

@ — ® — . Now, 0.5 times the maximum value [ofd , which is a

constant depending ond , is added tp & . When plottingQoverd, a positive value af simply
rotates the curveounteclockwisearound the level oft where"Q p. Parameters are bounded
suchthath mm & p,andq T lllustrations of theelationships between weigh and
parametersy &) andn are presented in AppendB. The reason for using such a function of
generalized social marginal welfare weiglfss because it allows for computation of continuous
decreasing weight€ over earning®, which is a requiremerior optimalityin the model bySaez
and Stantchevé2016) Moreover, weight¥2 computed this way always decrease proportional to
increases in earningsto at least some degree, meaning that the earnings distribution affects the
weights™Q. This is consistent with social marginal weights computeSdsz (200land Madden
and Savage (2020Wly function of 'Q s able to satisfy all the aforementioned properties, yet still
provides the flexibility of yielding sets 0iQ which correspondo different principles of
distributive justiceEssentially, ng function of'Q satisfies all the criteria it needs to sati&fythe

purpose of my studgind leavegnough room fonormative inputThere is though,by no means
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aperfect way of deriving generalized social marginal welfare weights, as they uljirdapsnd

on the normative tastes of the policymaker. As such, it would be senseless to call my approach to
"Q perfect. Imperfectin, however, does not mean incorrect in this context, but simply denotes that
there is no single correct answer. As suchgsi"Q should be considered estimations in this
study which satisfy certain properties while reflecting principles of distributive justice as closely
as possible, similar to the weigligin Gruber and Saez (2002).

The knowledge fromliterature on distributive justice in economics used toestimate
parameters) 6y andr] such that the corresponding generalized social marginal welfare wiglghts
represent normative tastes based on different principles of distributive juSigehical
illustrations of generalized social marginal welfare weigftsising parameters which reflect
different principles of distributive are presentedha beginning of Section 5.As discussed in
section 2.1, the trilogy of egalitarianism, utilisrism, and libertarianisns usedas a starting
point. Two extreme which areoften used in studies on optimal income taxatiogthe extreme
Rawlsianand extreme libertarian. The extreme Rawlssaan egalitarian policymaker thedres
aboutthe welfae of only the poorest individual in society. Essentially, the extreme Rawlsian
choses a tax policy such that the difference principle is most effectively implemetiet! is
done through maximizing tax revenue and redistributing to the pétoen using wights'Q, the
extreme Rawlsian assigns extremely high weights to the poorest member in society and extremely
low weights to the richer members in society. In this study the extreme Rawlsian is represented
using parametersy T®Mo T8I T Opposingy, the extreme libertarian policymaker
prioritizes the idea of sebbwnership to such an extent that leaves no room taxation and
redistribution. Therefore weight® assigned by the extreme libertarian are equal to one for all
individuals, which producete laisse#aire situation. Parameteds 1w 711 p mMesemble
the extreme libertarian in this stutfAdditionally, a moderate Rawlsian and moderate libertarian
are depicted using parametebs T TN Tand® T TRM p& respectively.
Utilitarian policymakers are somewhere in between, since they advocate redistribution to the poor
through diminishing marginal utility of consumption on the one hand, and lower taxes to

incentivize efforti which implies less redistribution on the othehand (Mirrlees, 1971). Saez

16 Since the use of constant weigfscauses errors in the computatioi@® and violates the requirement for
optimality of decreasing weight® over earningst in this model, the weight€ representing the extreme libertarian
in this study are ever so slightly decreasing over earringhe difference in results compared to using constant
weights is negligible.
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(2001) uses the ratig and Madden and Savage (2020) use a ratio of income relative to the poorest

householdto represent utilitarian weight§). It should be clear that utilitarian weights are in
between Rawlsian and lidarian weightsQand ar e hi ghly dependent on
level of earnings. As such, parametéysa) andr] should be close to zero to best represent
utilitarian policymakers. This study follows Gruber and Saez (2002) by distinguishing a liberal

and conservative utilitarian policymakevhich in this study areepresented by parameteébs

™o m 1 and & o 1) T8 respectively. The liberal utilitarian is leaning

slightly more towards the egalitarian side, whereas the conservative utilghgiatty advocates

the libertarian siddinally, anoveltype of policymaker is considered in this stutlhe libertarian
Rawlsian.Such apolicymaker is not commonly found in literature, but perfectly illustrates the
flexibility of the computation of weight® in my mode] thereby demonstrating its potential range

of applicationsThe libertariarRawlsianis mostlylibertarian, except for a slight concern about

the poorest in society, based on the Rawlsian difference pringipd¢her way to interpret this is

by using the idea of a ihgiesthatavery individualnmsoci@ty whi c
should be able to meet basic needs such as food and minimum-te@tfWhite, 2015White

(2015)and Gamble (2013tate that some libertarians argue that the provision of some form of
social minimum would be a just violation of selivnership. Empirically, the political
developments since the second half of the twentieth century in the United States could be relevant
for defending this attitude. Gamble (2013) describes how economic libertarian doctrines gained
popularity in the 1970s, but also highlighte many arguments made against these doctrines in
recent decades, mostly from Ol i beral & perspec
United States today, but so is an increasing support for basic needs such as healthcare. The
libertarian-Rawlsianallows for some minor redistribution towards the vpoprest members of

society and minimizes violations of selivnership beyond thatVeights'Q are therefore a little

higher than 1 for the poorest members of society, and almost equa forall other members.

The libertariarRawlsian is depicted using paramei@rs hid T@d1] ¢ in this study, sharing

the high values faf andcwhich characterize libertarians and Rawlsians respectively. These seven
configurations for weight¥2 using different principles of distributive justice are used to examine

the normative dimensions of optimal income taxation in this study, as they capture the boundaries

of, and popular configurationwithin, the trilogy of egalitarianism, utilitarianism, and
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libertarianism. Many more configurations for weighiscould beexplored but that would harm

theoverview in this study.

3.1.3. Optimal marginal tax rates

Finally, after defining all variables, we reach thedelof optimal marginal tax ratesvhich is
amodifiedversionof the model used iBaez and Stantcheva (2016):
p_"d¢
p B¢ - a X
WhereQis the constant elasticity of earningse & is the local Pareto parameter defined as
| @ dQaTp Oa EAd &
"¢ aT& amEAd

Y« (V)

e a Kk , and "da the relative average social

marginal welfare weight for individuals whearn more tham. "dd is defined as®d k

, Where"Q are generalized social marginal welfare weigh® "Qa
o)

ra o oa , with [ & This modelfollows the model bySaez ad

ad
Stantcheva (2016)except that elasticitRis now set constant over earninggnd the Pareto
parametes & now follows parametet & whenearningsare sufficiently high. Additionally,

the generalized social marginal welfare weig@tare nowderived basedolelyon thedistribution

of earnings and normative input, not on individual sets of characteristics and utility functions.
Optimal marginal tax raté¥ ¢ are determined through one constant and two main varidbles:

and "®G@ and « & . An increase inelasticity Q results in alarger behavioural effect
(discouragement to devote effortmardslabour)of taxation. As such, optimal marginal tax rates
decrase to offset #se increasetiehaviouraleffects Note that the behavioural effect ©fis

directly connected te ¢ in the model. Pareto parametera reflects the density of taxpayers

at earnings level relative to number of taxpayers above grasnings level. As such, a reflects

the relative impact on the economy of behavioural effects capturé&d blge impactof high
marginal tax rates on the economy is smallest at low earnings levels. This is because high marginal
tax rates at these legetesult in increased average tax rates for a large share of the population,
while the damage through behavioural effects at the margin is limited. The produéQin the

model of optimal marginal tax rates captures precisely the relative negatists effenarginal tax
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rates at each earnings legebn the economy, and therefore negatively affé¢ta . The product

e & mostly shapes whef®& ¢ is increasing and decreasing over earnimgsut the overall
height of Y & is predominanyl determined by the desired level of tax reveruia ‘dd , the
relative average social marginal welfare wesgfar individuals who earn more than When
weights’dd arehigh, the effect of the produet ¢ XQon"Y & is relatively high tooThis means
that optimal marginal tax rates are high overall when generalized social marginal welfare weights
"Q are progressive. Remember thaweights'da  p for the lowest eaer in society and
decrease over earningsintil ‘da approach the level 68 corresponding to very
highest earner in societ§ Hence,when the level ofQ is high, overall optimal
marginal tax rates are lower due to the relatively large negatfect of the produet ¢ Qon

"Y & . This is in line with expectations, agights'Qrelatively close to one imply little desire for
redistribution and thereforlitle desire for a high tax revenue, which is captured through the
relatively largenegative effect of the produect & 2Qon"Y a .

The fruitful property of this model is that it depends completely on observable variables and
normative tastes. The distribution of earnings affects every variable in the amatlebrmative
tastes based on different principles of distributive justice enter the social welfare weights via
parameters)  andrj. Only constant) elasticity, is nohecessarilystraightforward to observe.

An increase in elasticit) however, Bvays leads to lower optimal marginal tax rates. Since this
is true for every level of earnings, any chang@merely shifts the optimal marginal tax rates up

or down. To put it differently, two curves of optimal marginal tax rates over earnings using
identical parameters, onfydifferent, will never intersect. This means that the effect of elasticity
‘Qon theoptimal marginal tax rates relative to changes in earringdimited, and therefore the

consequences of potential inaccueaof Qare Imited too.

17 values of weightédd& depend on the values of generalized social marginal welfare wé@yHEssentially,
when veights'Q for low earners are increaseéf @re always decreasing over earnigigghe desire for redistribution
towards these low earners increases and therefore also the desire for a higher level of tax revenue. As such, when
weights"Q for low earners become very large, the optimal marginal tax rates are set to maximize the level of tax
revenue (while still limiting the damage to the economy through behavioural effects).

18 The use ofdd  p in equation (5) would lead to an optimal marginal tax rate of zero for the single lowest
earner in society when using a bounded earnings distribution. As this is highly unrealistic and not in line with the
relationships in the model, a correction is agglsuch that the optimal marginal tax rate of the single lowest earner is
equal to that of the second lowest earner in society. This yields much more realistic results.
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3.1.4. Redistribution of tax revenue

Using equation (5)pptimal marginal tax ratesan becomputed for each level of earnings
given any earnings distribution and any desired set of generalized social marginal welfare weights
"Q. This is the mosimportant part of the optimal income taxation scheme, but the final step of
redistribution is still missingFollowing the definition of'Q, which is how much the marginal
consumption of individuakls valued by societythe amount of redistributiomwards individual
‘(s based on its respecti® Moreover, the amount of redistribution dependgsheshareof tax
revenue dedicated to redistributive purpo3é®e total income tax revenue is calculatedyas
B i,wherei B @ a JY a istheincome tax revenue of individigind¢ the
total amount of individuals in society. Note that this calculatioty & simply the sum ofaxes
paidby allindividualsbased on the optimal marginal tax rafésx calculated using equation (5)
assuming that the dataset is sortedelyningsd. Income tax revenue of individu&i , is
computed as the sum of marginal taxes paid at each respective marginal legehw. Thus,
individual 1 (lowest earner) pays JY & , whereas individual 2 (2 lowest earner) pay§@ O
Y a a & JYa, and so forthlf 100% of total income tax revenue is dedicated

redistribution, then the disposable incomef individual ‘(s calculated as

~

w a i "QJY )
whi ch i s t lafeertax eachings plus uha so6iad weigl@ times the mean of total tax

revenueThis works since the mean of social weigli2ss normalized to one, gbe equation of

total tax revenues:

Y QJY (X)

, which always holdsTherefore by substitutiorequation (6) can be written aggregate fornas
follows:

0O @'Y Y & ()
where0 representshe total amount of disposable income in society @iglthe total amount of
earnings in sciety. Equation (8) indicates that there is no deadweight loss iftoome taxation
collectionin this model Since most studies of optimal income taxatiomotconsider deadweight
losses from incomtaxationcollection,| see novalue inadding it tothis study(Diamond& Saez
201% Mirrlees, 1971Piketty & Saez2013; Saez, 2001; Saez & Stantcheva, 20i6however,
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there exists adesire to add such deadweight losses, an extensiadhis modelto include
deadweight losses from income taxation collectian be found in Appendi&.

The previous paragraph congiee the case where 100% of total income tax revéfisaised
for redistributive purposes according to the generalized social marginal welfare vi@igrhtss
is also a common assumption in literatureSagezandStantchevg2016 assume no government
funded public goods in their study for the sake of simpli¢tiketty andSaez(2013, however,
provide data on the public spending of several OECD countries froraZZ0aD It can be observed
that on average 27% of total public spending in OECD cousntsespent on education and
healthcare alone. These two categories do not represent any redistributive tastes of the government,
but instead every individual in society is able to benefit from them equally. Theledordjts for
individuals gained in tree two categoriesould be considered demogrant, opublic good
(Piketty & Saez 2013. In my mode] a share of total income tax reveniYededicated to
government funded public goods can be inclubgadnaking slight adjustments to equations (6)
and (8) Let 3 be the share o¥ dedicated to the funding of public goods, with 3 p, and
assume that every individu@vould benefit equally fnm the public goodThis would transform
equation) tow & i p 3 Q= 32, andagain by the substitution of equation
(7), change equation 8) ™ @ Y p 3°Y 33Y « Thereby, the dedication of a
share oftotal income tax revenue to governmémided public goods would change individual
disposable incomé, but not affect aggregate disposable inca@malote that the benefit which
comes frongovernment funded public goods for individuals is still considered disposable income
in this contextfor the sake of simplicity of comparisons. If desired, however, this could of course
be split up into disposable income net of public goods benefits, and public goods benefits.
Moreover,theshare of total income tax revenue dedicated to government fypodddid goodss
can always be set to  1tfor robustness teste represent the situatiamften foundin literature.
As a considerable amount of public funds are spent without redistributive intent, hosvever,
& s used in this studyollowing thedataon public spending in OECD countries Bikettyand
Saez2013.

The final point of discussion regarding redistribution and the computation of disposable income
o is the exceptional case where redistribution towards the lowest incomes relatieelitom
incomes is so high that disposable incabiecomes decreasing over earniigshis is a highly

unrealistic scenario, as it would be profitable for individuals to decrease their earnings levels in
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order to receivesubstantiallymore redistributie benefits and thereby reach a higher level of
disposable income. Such a scenario, however, can occur whervesingogressive (Rawlsian)
weights™Q for certaincombinations ogarnings distributionand a low taxable income elasticity
In this casea correction to the redistribution is applied such that disposable inGisr&ways
constant or increasing over earnigg#/ore specifically, the minimum @bwhendis plottedover

4, defined asa hd |, is localized Then, the area below therga of owhered & andw  @is

d

calculatedwhich equals ®Q a Q, where- is defined as the amount of tax

revenue falsely redistributed. iBharea of the curve is subtracted from the original disposable
incomeso, after which the amount of is redistributed agaisuch that disposable inconags
constant oveearningsa for everyd @, and then increasing over earnilgwhenda  a. A
graphical illustration of this correction applied tdRawlsianextremeset ofweights™Q can be
found in AppendixD. This concludes the part of the methodology regarding the construction of

optimal income taxation schemes.

3.2. Analyses

Next, the effects of the schemasingdifferent principles of distributivgustice on the distribution

of income can be examined. Firstly, this can be done graphioglplotting the relationship

between disposable incomeand earningsy, in literature also referred to as the relationship

betweenafter taxincome andeforetaxincome Thegraphshowsdisposablencomelevelsas a

consequence of tax schenmsthe vertical axis plottedgainstearningdevels on the horizontal

axis. A45-degredine represerstthe laissez fairesituation in which there is no taxation aaa

4. Thegraphessentially shows the developmentisposable income for each individual ais

respective earning®t increase This results in an excellent visual representation of the

redistributive effects of the corresponding tax schememisiple tax schemes can be applied to

the same distribution argtaphedn the same plane, they can conveniently be compared visually.
Different income taxation schemes have different effect on the redistribution of disposable

income, both through differences in tax rates and differences in redistribution of tax revenue.

Measures of (disposable) income inequality can be used to exardioerapare these effects. As

argued by Cowell (2018a), inequality measurement is relevant for economists, policymakers, and

philosophersSuch measures can therefore be of considerable value in the understanding of the
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implications of income taxation schesn&cross different fields of studyherefore, Lorenz curves

and Gini coefficients are used to provide both graphical and quantitative measures of inequality.
Decomposition of inequality is not relevant for this study since there are no subgroups to
distinguish, which further explagthe use of relatively simple inequality measures in this study.
Besides accessibility reasons, there is another reason supporting the chbeseimequality
measures. Gini coefficients are directly relatetdth Lorenz arves andyeneralized beta of the
second kindGB?2) coefficients Essentially, coefficients of GB2 distributions can be chosen based
on the respective Gini coefficients such that optimal marginal tax schemes for equal and unequal
distributions of earninggan be compared quantitatively (Gini coefficients before and after
taxation can be compared). Lorenz curves then provide accurate visual representations of these
Gini coefficients as the two are mathematically connected. As such, GB2 distributions, Gini
coefficients, and Lorenz curves share a unique connection which is highly convenient for the

consistency of inequality measuremaantosdifferent stages in this study.

4. Data

Traditionally, studies used simulations of lognormal skill distributions to deterrmptimal
marginal tax rates (Tuomala, 1990). The distribution can significantly affect these rates. In this
study, recent methods are followed to use distributddrearningsas opposed tdistributions of

skills. Distributionsof earningsare far easr to observe, and therefore most studies based on
distributionsof earningsise empirical data (Saez, 2001; Diamond & Saez, 2011). The aim of these
studies is to provide as much accuracy as possible in the determination of optimal taxation
schemessuchthat they could be implemented in the real world without any loss of welare
explains the preference for using empiridatributionsof earningsover simulatedlistributions

of earningsasno datais moreaccuratehan empirical dataFor this study, however, accuracy is

not the main objective. Insteathrmative dimensions aptimal income taxation schemasing
different principles of distributive justicare exploredMoreover,the question raised by Saez
(2007, on whether the i$haped pattern of optimal tax rates is universal across different
distributions of earningss analyzedFor this purpose, it is highly valuable to have a flexible set

of distributionsof earnings some more equal than otheffie useof simulateddistributionsof

earningsis therefore of high value, as it provides the option to change parameters affecting the
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shape of the distributiowithout empirical limits'® The use of simulated distributions, however,
comes at the expense of ahliloss in accuracy. Essentially, the decision between empirical and
simulateddistributionsof earningscan be seen as a tradeoff between accuracy and flexibility.
Where previous studies have focused mostly on accuracy, this study exmardkerole of
normative dimensions imptimal income taxation schemés connected to changes in the
distributionof earningsand is therefore suited for the more flexible approach.
Simulatedearningsdistributions are generated usif sets 0f10,000random draw from a
generalized beta of the second kind (GB2) distributwth desired parametera/herefor all 50
distributionsthe very right tail is replaced usirif sets 0f10,000 random draw from a Pareto
distribution.The average of these 50 distributions ketato correct for possible outliefnally,
the means of the resulting average distributions are normalized to 50,000 to benefit the
interpretation of comparisons using different distributions of earniftgs.GB2 distribution was
first introduced by McDonald (1984), and is a distribution based on four parameters. It gained
popularity for its good fit to data, as well as the inclusion of other popular distributions such as
lognormal, gamma, SingMaddala, ad Dagum as special cases by setting specific parameters
equal to 0, 1 or infinity. Moreover, the parameters of a @BR&ibutioncan directly be used to
compute various indices of inequality and poverty, such as the@sfficient(Bandouriaret al,
2002; Chotikapaniclet al, 2018; McDonald & Ransom, 2008). Various studies, such as those by
Parker (1999) and Jenkins (2006dnfirm that the GB2 distribution is the best distribution to
describeearnings McDonald, Sorensen, and Turley (2013) further parae differentearnings
distributions and examine their ability to model levels of kurtosis and skewness, which are
important for modellingearningsdistributions. Again, they confirm that the GB2 distribution
provides the best fit. The superior fitof teB2 di st r i buti on combi ned
inherent connection to indices of inequality make the GB2 distribution perfect for this study.
Configurations of parameters fitting empirical income distributions for a wide range of countries
and years up th997 can be found in Bandouriahal (2002).Using the results bBandouriaret
al. (2002) distributions based on the GB2 parameters fitteéde@mpirical earnings distributions
of Germanyin 1981, the United Statesn 1994, and Mexico in 1994 arenuilated.The GB2
parametersra®d T8 w® LUV OCGOTH MY pP p pfgr Germany 1981 oD P

19 Empirical earnings distributions are only observable using tax return data, whioctangtcountries publish.
Policymakers, however, should have no trouble accessing these data.
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PPURTTR wG T XL for the United States 1994, and cH W pecnp

™ a T o @fap Mexico 1994 Theempirical earnings distributions of Germanyl981 and

Mexico in 1994 serve as extreme boundaries of very equal and very unequal distributions, with
Gini coefficients of 0.274 and 0.577 respectiv@ly.he empirical earnings distribution of the
United States in 1994 is used as a more average distribution with a Gini coefficient of 0.425.
Moreover, distributiongepresentinghe United States dominate literature on optimal income
taxation, whichmeans rsults based on distributions representing the United States are well suited
for comparison to previous results in literature. Please note that the use of simulated distributions
of earnings based on slightly old data does not pose a problem in thissgtgdythey are merely

used for illustrative purposes of equal, average, and unequal distribUtienshree simulated

distributions used in this study are illustrated in figure 1 béfow.

20 Gini coefficients for the distributions simulated in this study are always slightly higher, due to the correction of
the very right tail of the distribution. This explained in detail in the next paragraph.

2! Figure 1 shows the 99% lowest earners of the population, as the vertical scale would be extremely large with the
top 1% included.
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Though the GB2 distributions bed on parameters fitting empiriedrningsdistributions are
very accurate, they come short in one area: the very right tail, covering the highest earners in
society. This part odarningss best described by the Pareto distribution (Bandoetiah, 2002).
The GB2 distribution still does a respectable job at fitting these incomes, but the tail will always
be just slightly too thinFor mosiurposeshis does ngbose ay problens, but for optimal income
taxation models it does. The right tail of tbestribution being too thin is the reason for the
declining marginal tax rates for higkarnersin traditional models (Saez, 2001). The use of a
lognormal skill distribution, which has a thin right tail compared to a fitting Pareto distribution,
canexplan Mirrl ees6 (1971) resul t earhers(@aez, RGO i ng
Diamond & Saez, 2011 Following the model by Saez and Stantcheva (2016), the Pareto

parametenegatively affects the marginal tax rates. For a Pareto distribution, #te Parameter
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is constant, but for a thinner right tail the Pareto parameter will diverge to infinity at very high
levels of earningsAs was found by Saez (2001), Diamond and Saez (2011), and Piketty and Saez
(2013), empiricakarningdistributions convege to a Pareto parameter of around 1.5 for roughly

the highest 1% ofarners? Using such a Pareto tail is crucial for the model to work, as thisds

of themain reasosit yields more realistic marginal tax rates for h@gdrnerghan previous models

did. As such, the GB2 distributions in this study are modified to represent a Pareto tail as observed
in empirical data. More specifically, the top 2% of G&servationsre replaced by the top 2%

of observationgrom a random draw from a Pareto distribution (scaled to fitespectiveGB2
distribution) with parameter 1.4. Essentially, the very right tail of the distribution representing the
top 2% ofearnerss replaced Y a fitting Pareto tail with parameter 1.4. The top 2% of observations
using a Pareto parameter of 1.4 are chosen because, from testing, this is the smallest change that
can be made to the original GB2 distribution that yields consistent results sinstapitocal data.

An example of Pareto parameters with and without a modified righs faiesented il\ppendix

E. When using a modified GB2 distribution, the Pareto paramet@r dQafp Od

works best for low and mediuearnersThehigh-incomePaeto parameteér ¢ & 7Ta  d&

works best after thiérst intersectiori®f the two curves though, as it does not suffer from increased

volatility and steadily converges to a constant Pareto parameter fozdriggrs

22| imited evidence exists about the Pareto parameter in countries othénéhanited States. It is safe to assume
that the Pareto parameter is constant for other countries as well, given the empirical evidence on the fit of the Pareto
distribution for the top earners. Consensus on the size of the Pareto parameter, howetexténsive beyond the
United States earnings distribution. The Pareto parameter of 1.5 is used in this study as it replicates previous optimal
income taxation studies. Additional research on the exact size of the Pareto parameter for countries dhteer tha
United States would be welcome.
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5. Results

Results based onftirent principles of distributive justica&e presentedsing distributions with
different levels of inequalityand different levels of taxable income elasticity. First, the case of an
average distribution of earnings based on the United States in @8%ined with an average
elasticity assumption of 0.4 is presente@®ection 5.1 This setting is most comparable to results
presented in literatureSecond Section 5.2 presents resulising an average distribution of
earnings based on the United State4994, while using two extreme levels of taxable income
elasticities of 0.12 and 0.86. This section illustrates the effect of the level of taxable income
elasticities on the role that normative dimensions play in optimal marginal tax sclirénadly,

Section 5.3 presents resultssing extremly equal and unequatlistributions of earnings
representing Germany in 1981 and Mexico in 1994, while keeping the elasticity constant at the
average level of 0.4. This section illustrates the effect of the level of inequality of earnings on the
role that normative dimensiompay in optimal marginal tax schemesdditionally, in Appendix

F3 results are presented where both the level of inequality of earnings and the level of taxable
income elastities vary. In thisappendixsection,the potential presence ofnteraction effets

between the earnings distribution, elasticities, and normative tast@s/estigatedsome graphs
presented exclude the top 1% highest earners in society to keep the vertical scale at a readable
level. Please recall that the means of earnings distabsi are normalized to 50,000, and that
numbers presented in this section are only relevant when interpreted as a relative distance to this

mean??

5.1. Average distribution and average elasticity

Results inSection 5.1 are based on an average distributiogaafings representing the United
States in 1994 combined with an averéaable incomeslasticity assumption of 0.4As this is

the first section in the study where results on optimal marginal tax rates, disposable incomes, and
effects on inequality are@sented, the general mechanisms behind these results are only explained

in this section to avoid repetition.

2 1n other words: an income level of 25,000 should be interpreted as an income E®elofQ W& @ O1 € Q& "Qi
since only then it can be compared to empirical earnings distributions.
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Figure 2 shows generalized social marginal welfare weights using different principles of
distributive justice, and is mostly illustrati¥€The graph on the left includes all seven principles
of distributive justice, whereas the graph on the right excludes the Rawlsian extreme principle such
that thevertical scale of the graph benefits interpretation for the other six principheslarger
the deviation fromQ p, the larger the desire the redistribute™@ p orfrom "Q p this
earnings levelAs the model demands, generalized social marginal welfare weightsoare
negativeanddecreasing over earnings for all principles of distrikeifiystice. Rawlsian weights
deviate the most from the neutral weight@f p, whereas libertarian weights are closé&Qo
p. This implies that Rawlsians maximize tax revenue, whereas libertarians are close to the laissez
faire situation. Utilitarian wights are in between Rawlsian and Libertarian weights, and decrease
roughly proportional to earnings but at a slightly lower rate, consistent with utilitarian weights in

literature.

2where Q Qa [ a nJ a wi t
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The optimal marginal tax rates accarglito different principles of distributive justice are
presented in Figure 3. Generally, it can be observed that optimal marginal tax rates are highest for
the lowest earners and decrease until just after the mean of earnings (50,000), where they become
increasing for higher earners until they finally stabilize for individuals earning more than three
times the mean of earnings. The patterns of optimal marginal tax ratessirapéd for all
principles of distributive justice, but with varying degrees. Thehdpe can be explained by the
inverse Ushaped pattern of the United States 1994 Pguatameter. The Pareto parameter
determines where rates should be relatively high and relatively low based on the relative impact
of behavioural effects from changesmarginal tax rates at different levelssairnings The Pareto
parameter based on the United States 1994 earnings distribution is increasing for low incomes until

it becomes decreasing for higher earners and then constant for the highest earnersrsehefinve
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the shape of the pattern of the Pareto parameter is, as expected, reflected in the shape of the pattern
of optimal marginal tax rates. The overall height of the optimal marginal tax rates can be explained
by the generalized social marginal welfareigihts. The more weights deviate fro&@ p, the

larger the desired tax revenue, and therefore the larger the respective optimal marginal tax rates.
This explains why Rawlsian weights produce the highest overall marginal tax rates, whereas the
opposite istrue for libertarian weights. Finally, the relative shape of the pattern of generalized
social marginal welfare weights also determines the shape of the pattern of optimal marginal tax
rates. When weights for middle and high earners are relativelytflagans that the burden of
supporting the poor should be distributed relatively equally between these middle and high earners.
This is precisely the case for (extreme) Rawlsian principles of distributive justice, where all the
nontpoor should give up as raincomeas they can to support the poor. This explains why the
Rawlsian extreme marginal tax rates are a little flatter for medium and high earners than the
utilitarian rates, since Rawlsian extreme weights are relatively flat for medium and high.earners
Utilitarian weights, however, steadily decrease roughly proportional to earnings and therefore
produce the most extremegdhaped pattern. An examination of the libertafawlsian principle
illustrates this mechanism even better. LibertaRawlsian weghts are very flat and close @

p for all but the very lowest earnelleights aresuch thasociety can raise a little tax revenue to
support the very poor, but the burden of doing so should be carried in libertarian fashion. As such,
the burden shdd be carried equally for each individual in society. This results in high and
decreasing optimal marginal tax rates for the lowest earners, and very low and flat rates for the
rest of societyThe situatiorlookssomewhatike a poll tax for every workig individual, as high

taxes are paid over the first little money earned, after which individuals are freed from their burden
and can earn almost without paying any more taxes. Libertarian extreme weights are bordering
laisseZfaire flat weights, and therafe produce extremely low optimal marginal tax rates with a
minimal U-shaped pattern.

Generally speaking, the mechanisms underlying the results in Figure 3 are consistent with what
would be expected based on literatat®outdistributive justice and optiat income taxation.
Simulations presented in figure 5 in Saez (2001) are based on the empirical earnings distribution
of the United States in 1992 and are tested using constant elasticity values of 0.25 and 0.5. Results
using utilitarian and Rawlsian geiadized social marginal welfare weights are presented. Th

simulation isthusbased on data which are extremely similar to the specific case presented above.
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This means results forbétarian and Rawlsian principles can effectively be compared to Saez
(2001). As can be observed, the patterns of optimal marginal rates are-siepedl in Saez
(2001). Moreover, the rates and patterns for both utilitarian and Rawlsian principles of distributive
justice are almost identical to those in figure 5 in Sae®1R0This indicates that my model
produces optimal marginal tax rates which are consistent with results found in literature.
Favourably, room for normative input is exceptionally large in my model. Though all patterns of
optimal marginal tax rates are teatally U-shaped meaning they are decreasing for low earners
and increasing for high earnéréibertarian extreme and libertaridgawlsian patterns could also

be described as flat anddhaped respectively. Libertarian extreme rates represent theasese c

to laissezfaire, which should be a completely flattengdtshapedl pattern at a rate of zero.
Therefore, the libertarian extreme result is not surprising at-ahaped patterns, however, have
not been found in literature before, probably becauseange of principles of distributive justice

investigated so far is limited and mostly revolved around utilitarian principles.

Figure 4
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The relationship between befernd aftertax income or earnings and disposable incoime
according to different principles of distributive justice is projected in Figure 4. The graph on the
left shows beforeand aftertax incomes for the 99% lowest earners, whereas the graph on the right
only displays individuals earning at most 1.5 tires mean of earninge® v 11t 1 Tto make
redistributionof low and middle earners better visible. Aftax income follows directly from
optimal marginal tax rates and redistributive policy applied to the United States 1994 earnings
distribution with an averge taxable income elasticity level of 0.4. Therefore, the optimal marginal
tax rates presented in Figure 3 combined with the redistributive policy based on generalized social
marginal welfare weights presented in Figure 2 can be used to explain theireSigtre 4. Since
redistributive policy is always progressive, as generalized social marginal welfare weights are
always decreasing over earningghertax revenue results in mopFogressiveredistribution.

More progressive redistribution consequetlads to a larger deviation of disposable incomes to
the laisse#aire situation. It can be observed that the principles of distributive justice which raise
the highest tax revenuethe ones with the highest overall optimal marginal tax riatesult n
disposable incomes with the largest variance to the lafagezsituation. Generally speaking,
Figure 4indicatesthat principles which yield high tax revenue make the poor better off at the
expense of individuals earning roughly more than the meathdfmore, disposable income is
always increasing over earnings except when weights for the lowest earners are relatively very
high, in which case disposable income is constant over earnings.

Again, results are mostly as expected. The Rawlsian extrerseltarne maximizes tax revenue
for redistribution to the poorest individual in society, which should result in a high demogrant for
as many individuals as possible. This is exactly what my model produces. Recall that the mean of
earnings is 50,000, which mesathat theoretically the maximum demogrant equals 50,000, which
would representomplete equity. This would, however, not be optimal for society due to the high
costs of disincentivizing high earners to work. The Rawlsian extreme tax scheme shows that the
boundary of a demogrant which respects economic efficiency is around 42,000. As a result,
disposable income for high earners suffers, but is still increasing over earnings. Note how the
disposable income based on the Rawlsian moderate principle cloéalysfdisposable income
based on the Rawlsian extreme principle. This indicatesuihaé¢r these circumstancdbe
Rawlsian moderatgolicymakeris alreadyrelatively close to maximizing taxevenue The

extreme libertarian tax scheme produces the opaamiid disposable income is close to earnings
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with an extremely low demogrant. Disposable incomes based on the libeRaxdsian principle
illustrate very nicely the role of generalized social marginal welfare weights in the
redistributionary process. sAcan be observed, libertari®awlsian disposable incomes are
generally very close to the laisskdre situation, except for a positive deviation for the lowest
earners. This reflects the pattern of generalized social marginal welfare weights, whatdoare
generally close to the laisséare "Q p weights, except for the higher weights for the lowest
earners. The sets of disposable incomes based on the remaining three principles of distributive
justice are in between the Rawlsian and libertarian ewdse as logically follows from Figures 2

and 3.

Figure 5 below shows the Lorenz curves and Gini coefficients after the implementation of
optimal tax schemes using different principles of distributive justice. The role of different
principles of distributie justice in inequality reduction can be examined. As expected, Rawlsian
tax schemes are the most effective in reducing the level of income inequality and libertarian tax
schemes are the least effective. Also notice how inequality can be reduced mdieasttynfor
low and middle earners than for high earners, illustrated by the distance between the Rawlsian
extreme and laissdaire Lorenz curves. The Rawlsian extreme Lorenz curve is relatively close to
the laissedaire Lorenz curve for the top 1% afdomes, suggesting that inequality reduction is
least effective around this tail of the income distribution.

The role of the shape of the pattern of generalized social marginal welfare weights can be used
to explain the difference in inequality reducti@amound both tails of the distribution. An
exceptional case which can be used as an illustration is produced by the lib&tavigran
principle. Notice how the libertariaRawlsian Lorenz curve closely follows the libertarian
moderate Lorenz curve fordoearners, but hugs the libertarian extreme curve for high earners. In
other words, libertariaRawlsian tax schemes are only effective in reducing income inequality at
low levels of income, not at high levels of income. This is because the respectiradigetsocial
marginal welfare weights are only relatively high for very low earners, but relatively flat for the
rest of society. This results in two effects. First, the average tax rate is slightly decreasing for high
earners, given the-thaped patteraof marginal tax rates. As a result, the loss from taxes paid is
not progressive and therefore does not help to reduce income inequality for high earners. Second,
the progressive redistributive policy is only targeting the lowest earners in society. @Gartkeq

inequality is only reduced around the left tail of the income distribution. The unique shape of the
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pattern of the libertariaRawlsian weights is thus reflected in the unique shape of the respective

Lorenz curve.

Figure 5
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In short, he patterns of optimal marginal tax rates are found to-bkdped fomostprinciples of
distributive justice, but with varying degre@&esides the Pareto parametég telative shape of

the pattern of generalized social marginal welfare weights also determines the shape of the pattern

48



of optimal marginal tax rates. When weights for middle and high earners are relatively flat, optimal
marginal tax rates are also relally flat for these earners. This result is relevant for extreme
Rawlsian and libertarian principles. Rawlsian and utilitarian results are in line with literature.
LibertarianRawlsian rates are moredhaped and closer to a poll tax for every workingiaidial,

due to the unique pattern of generalized social marginal welfare weights. This has not been found
before. The relationship between disposable income and earnings is found to reflect the shape of
the pattern of generalized social marginal welfarégits for all levels of earnings. Total tax
revenue is the largest determinafithe demogrant for low earners, and for high earners disposable
income is mostly determined by the height of the respective marginal tax rates. The shape of the
pattern of geeralized social marginal welfare weights is also found to be related to the relative
effectiveness of inequality reduction at different parts of the income distribution. The libertarian
Rawilsian tax scheme reduces inequality primarily for the lowest sadhe its unique pattern of
generalized social marginal welfare weights.

Results presented iBection 5.1 highlight the importance of the shape of the pattern of
generalized social marginal welfare weights for optimal marginal tax rates, disposable, imecdme
inequality reduction. Policymakers should the
justice and redistributive tastes over different levels of earriifjsestudieshy Weinzierl (2014)
and Kuziemko, Norton, Saeand Stantchevg2015) provide guidance on how to survey such
perceptions and tastes of society, but additional research would be needed to develop more
advanced methods to measure this.

5.2. Averagedistribution and extremeelasticities

Section5.2 presents resultzased on an average distribution of earnings representing the United
States in 1994sing two extremé&axable income elasticity assumptsmf 0.12 and 0.86Some of
thegeneral mechanisms behind resaltsexplained inSection5.1 and have been omittedthis

sectionto avoid repetition.

25 This advice is only relevant under the assumption of a-fuelitioning democracy. In a society where the
policymakerdés actions are not in | ine wiftusingtuthitarian nt er e s
weights (in the interest of economic growth) or wei gl
redistributive justice.
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The relationship between optimal marginal tax rates according to different principles of
distributive justice and the level of taxable income elasticity is illustrated in Figutee6graph
on the left shows optimal marginal tax rates according to a low taxable income elasticity
assumption of 0.12, whereas the graph on the right displays rates for the high taxable income
elasticity assumption of 0.8&verall, it can bebserved that optimal marginal tax rates decrease
at every level of earnings when taxable income elasticity increases. Hence, the relationship
between optimal marginal tax rates and taxable income elasticity is negative. This result is exactly
as expectednd in line with literature. When the behavioural response to an increase in taxation is
larger, the consequences of high tax rates are more harmful to the economy and hence optimal
rates are loweiThe results in Figure 6 are more interesting when amajythie impact of a change
in elasticity on the shape of the pattern of optimal marginal tax rates. Notice that an increased
taxable income elasticity has a different effect on the shape of the pattern of optimal marginal tax
rates for different principlesf distributive justice. The effect for Rawlsian principles is similar to

that in figure 5 in Saez (2001), as rates decline mostly for medium and high earners when elasticity
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increases and this moves the pattern more towardsshafpe. For libertarian pciples, however,
rates for both low and very high earners are more strongly affected compared to rates for middle
to high earnersa ¢ bt Tt MHence, the shapes of the patterns of optimal marginal tax rates are
flattened when elasticity increases, resuliim@n L-shaped pattern for the libertari&awlsian
principle and a flat pattern for the libertarian extreme principles has not been observed in
literature before, due to the limiteainge of principles of distributive justiesamined in previous
studies.For utilitarian principles, the shape of the pattern of optimal marginal tax rates seems
stable when elasticity varies.

The results for utilitarian and Rawlsian principles are very similar to those presented in figure
5 in Saez (2001). The effect ah increase in elasticity on the optimal marginal tax rates for the
lowest earners is relatively small when generalized social marginal welfare weights are high and
decline steeply for these earnét3his is the case for the Rawlsian principles. Ecomaityi, this
makes sense as these very low earners are compensated in the form of redistribution anyways. As
such, high marginal tax rates at these earnings levels can be used to maximize tax resaitle for
redistribution.Furthermore,he difference inhe effect of an increase in elasticity on the optimal
marginal tax rates for middle to high earnelts ¢ &t 11 Twhen using libertarian principles can
be explained by the Pareto parameter. Recall that the Pareto parameter measures the relative impact
of behavoural effects from changes in marginal tax rates at different levels of earnings, and is
highest for middle to high earners. This explains why optimal marginal tax rates are always lowest
at this level of earnings. There is, however, a lower bound os irathis model such that rates
are never negative. Essentially, the lower bound is, in this scenario, the reason that patterns are
flattened. The effect of an increased elasticity diminishes wheragpesactzero. The utilitarian
principles are the owlprinciples not affected by both of the effects discussed above, and therefore

the shape of the pattern of optimal marginal tax rates declines steadily when elasticity increases.

26 The steep decline in weight® results in a steep decline ia for low earners too. Becauske Pareto
parameter is so low at this level of earnings, this small differen¢kdinis relatively large in the denominator of the
formula for optimal marginal tax rates. Since the elasticity parameter is also in the denominator, the effect of an
increase in this parameter is now relatively small. This effect is only present at very low levels of earnings, though, as
the Pareto parameter quickly grows large enough to cancel this effect out.
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Implications

Concisely, an increase in taxable income elasticity resulisdiecrease of optimal marginal tax
rates, especially when the shape of the pattern of generalized social marginal welfare weights is
rather flat for medium and high earners. As such, patterns of utilitarian optimal marginal tax rates
remain Ushaped, whess Rawlsian patterns become morshaped when elasticity increases. A
figure and detailed analysis about the role of taxable income elasticity in the relationship between
disposable income and earnings are presentégppendix F1. As expected, disposalsieome
deviates less from earnings when taxable income elasticity is high, due to lower overall optimal
marginal tax rates and lower tax revenue for redistribution. Additionally, when elasticity is high,
the Rawlsian extreme and Rawlsian moderate schemmduce almost identical levels of
disposable income. The level of taxable income elasticity can thus affect the relative difference
between disposable incomes produced by tax schemes using different principles of distributive
justice. Appendix F1 also ihades a figure and detailed analysis regarding the effect of a change
in taxable income elasticity on inequality reduction. It is confirmed that an increased taxable
income elasticity makes inequality reduction considerably less effective. Moreover, &awlsi
schemes can almost completely eliminate income inequality when elasticity is low.

Results presented iBection 5.2 further emphasize the role of generalized social marginal
welfare weightsn the determination ofhe shape of the pattern of optimal giaal tax rates.
Moreover,Section 5.2 and\ppendix F1 highlight just how important it is to correctly estimate the
level of taxable income elasticity, as results based on a misestimation could be extremely
misleading. Though consensus on the level ofiid@come elasticity is still lacking in literature,
progress has been made on the development of different methods to estimate taxable income
elasticity. Policymakersould consultthe study by Saez, Slemrod, and Giertz (2012), where the
latest overviewof these methods can be found. Conducting research on the changes in earnings as
a response to income tax reforms using empirical data on their own country/region would be the

best approach for policymakers.

5.3. Extreme distribution s and averageelasticity

Sedion 53 presents resultassuming anaveragetaxable income elasticity of 0.4, while
considering two extreme distribution of earnings. Télatively equal distribution is based on the
earnings distribution of Germany in 1981, whereas¢hegively unequal distribution represents
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earnings in Mexico in 1994. Gini coefficients are 0.32 and 0.59 respectively, whereas the United
States earnings distributiaused forSections 5.1 and 5.2 has a Gini coefficient of 043 .the
distributiors of earnings change, the generalized social marginal welfare weights change too. In
Appendix F2, Figure 14 and its detailed analysis show how generalized social mardjeva we
weights using different principles of distributive justice change when the distribution of earnings
is relatively equal or unequal. For threlatively equal distribution, patterns of generalized social
marginal welfare weights are shaped much stesdaoth tails of the distribution but flatter around

the middle compared to the unequal distribution. This directly reflects the difference between the
shapes of theelatively equal and unequal earnings distributions, which can be found in Figure 1
in Section 4 Some of the general mechanisms behind results are explaigection 5.1 and have

been omitted in this section to avoid repetition.
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Figure7 presents the optimal marginal tax rates using different prinaypldistributive justice

for an equal and unequal distribution of earnings. The graph on the left represents the equal
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earnings distribution, whereas graph on the right represent the unequal earnings distribution. Two
general results can be observed in Fegu First, optimal marginal tax rates are higher when the
distribution of earnings ieelativelyunequal. Second, the shape of the pattern of optimal marginal
tax rates is very t$haped when the distribution of earnings is relatively equal, but msineded

when the distribution of earnings is relatively unequal.

Both results can be explained by differences in the Pareto parameter between the two
distributions of earnings. The unequal distribution is much wider, meaning that earnings are
relatively furber away from the median. As such, the density of the unequal earnings distribution
is relatively low at the medium compared to the equal earnings distribution. Moreover, density
values of the unequal earnings distribution are spread over a wider raeggeiofjs, as indicated
by the difference in the horizontal scale in FigdréAs such, the density curve of the unequal
earnings distribution is flatter and lower overall than the density curve of the equal distribution.
This difference in earnings density reflected in the Pareto parameter, which is lower for the
unequal distribution, especially around the median level of earnings. A lower Pareto parameter
results in higher optimal marginal tax rates, which explains the higher rates for the unequal
earnngs distribution. Because the difference in Pareto parameters is largest around middle earners,
optimal marginal tax rates increase mostly around these earnings levels when the distribution of
earnings is more unequal. This explains the shift in the direof L-shaped optimal marginal tax
rates as the earnings distribution becomes more undepraihe relatively equal distribution of
earnings, the density of earnings for favedium earners is relatively high which results in optimal
marginal tax ratesof low earners being lower than rates for high earners, when using utilitarian
and libertarian moderate principléBhe result regarding the shift towardsshaped patterns of
optimal marginal tax rates is very important, as it answers the questionbaiSadz (2001) about
the relationship between the shape of the pattern of optimal marginal tax rates and the distribution
of earnings. My results suggest thatshhped patterns of optimal marginal tax rates are not
universal, and most likely specific tostlibutions with equality levels similar to or lower than the
United States.

Implications

In short, results suggest that as inequality of the distribution of earnings increases, optimal

marginal tax rates increase. Rates increase primarily for medateers, which meartbat the
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shape of the pattern of optimal marginal tax rates becomes {slageéd and more-shaped as
inequality of the earnings distribution of earnings increases. This is because the relative impact of
behavioural effects, measurbyg the Pareto parameter, changes as the distribution of earnings
changes. An unequal distribution is generally characterized by an overall lower Pareto parameter
due to lower densities of earnings, especially for middle earners. As such, my results thdicat
U-shaped patterns of optimal marginal tax rates are not universal, but could in fashapeld
when earnings inequality is very high. A figure and detailed analysis about the role of the
distribution of earnings in the relationship between displesacome and earnings are presented
in Appendix F2. As expected, redistribution towards the poor increases as earnings inequality
increases due to the higher tax revenue raised by the increased optimal marginal tax rates. Despite
the higher tax revenu#he size of the demogrant under the tax revenue maximizing case suffers
due to the increased costs of providing a high demogrant (as a larger share of society is a net
receiver of redistribution). AdditionallyAppendix F2 includes a figure and detailedlgsis
regarding the role of the distribution of earnings on inequality reduction. Inequality reduction is
more effective when earnings inequality is highe final level of income inequalithowever,
will always be lower when earnings inequality is lowe to the relatively equdhissezfaire
positionfor equal distributions

The results irBection 5.3 and\ppendix F2 indicate that the distribution of earnings can have
a strong impact on the height and pattern of optimal marginal tax rates, whiaomimas
consequences for redistribution and inequality reduction. Policymakers representing
countries/regions with a high level of earnings inequatitich as developing countries in Africa
or Latin Americamight be better off using anthaped patterof marginal tax rates, contradicting
the conventional k$hape found in most literature. By using data on tax returns, the distribution of
earnings should readily be observable for the policymaker.

6. Conclusion

My model of optimal income taxation schemes gditifferent principles of distributive justice,
taxable income elasticity, and the distribution of earnings yields muiltipights First, it can be
concluded that optimal marginal tax schemes are sensitive to changes in generalized social
marginal welfae weights and taxable income elasticity. Policymakers are therefore suggested to

be thorough in their estimations of redistributive preferences and taxable income elasticities.
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Additionally, the sensitivity indicates that results obtained in previousestuate of limited
relevance due to the uniformiily assumptions about normative tastes. Next, my model produces
highly similar results tahose presented i®aez (2001) when using comparable inputs and
circumstances, despite the significant simplificagiand increased flexibility of normative inputs
in my model. This suggests that, at least for utilitarian and Rawlsian policymakers in the United
States, accurateptimal marginal tax schemes can be constructed without using the welfarist
approachThis smplification is a step forward in closing the gap betweptimal taxtheory and
practice,as it makes the understanding of underlying mechanmore accessible faa wider
audienceThird, the question raised by Saez (2001) on the universality-siidged patterns of
optimal marginal tax rates beyond the United States earnings distribution is finally addressed. My
study suggests that as earnings inequality increases, optimal marginal tax rates for middle earners
could increase substantially resultingarshift towards kshaped pattern3.his result could be
relevant for developing countries in Africa and Latin America as they are often characterized by
high levels of earnings inequality. Fourth, | demonstrate the exceptional flexibitigscribing
redstributive preferencesn my modelby considering dibertarianRawlsian principle The
libertarianrRawlsianpolicymakemrepresents the idea that the provision of a social minimum is the
only just violation of seHownership, which would be impossibledapure in welfarist models.
Optimal tax schemes using the libertarRawlsian principle yield unique results, suggesting that
a poll tax for every working individual could be preferred in societies witae&ble income
elasticity is high.

Besides contribting to the understanding of underlying mechanisms in optimal income
taxation, ny modelcanalsobe used fosmalltax reforms in two ways. First, policymakesuld
use the model to identify preferred tax reforms basedffaiziency grounds.There alreag is an
existing tax scheme in placand the distribution of earnings and taxable income elasticity should
be known. As such, the model can be solved for generalized social marginal welfare weights
(simply by rearranging equati@f)). Negative weights oweights increasing over earnings would
indicate inefficiency Weights can be adapted such that they are nonnegative and decreasing over
earnings. Using these adapted weights to construct a new tax scheme would guide the policymaker
about what type of refms would produce a tax schemes that are preferred to the existing tax
scheme. Second, policymakers could use my model to identity preferred tax reforms from a

normative view. Againgeneralized social marginal welfare weights describing the existing tax
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scheme should be solved for first. As an example, the policymaker could, for normative reasons,
prefer increased weights for middle earners. Weights can be adapted to reflect this normative
preference, and a new tax scheme can be constructed using theThedew tax scheme would

again inform the policymaker about the direction of reform needed to produce a tax scheme which
is preferred to the existing tax scheme.

The exploration of normative dimensions of optimal income taxation using observableevariabl
can be extended in various ways. First, the relationship between redistributive preferences and
generalized social marginal welfare weigtdsild be studied in more detail. Studies by Weinzierl
(2014) andKuziemko et al. (2015) are promising starting pais, but more progress on the
guantification of perceptions of distributive justice would be valuable. This could support the
development ofveights describingoveltypes of policymakers, such as the libertasfikawlsian,
which could be tested in optimaicome taxation models. Second, the role of the earnings
distribution on optimal income tax schemesuld be examinedn more detail. The three
distributions used in this study are simulated usgemeralized beta of the second kind
distributions with a mdified right tail representing a Pareto distributidinwvould be interesting to
construct optimal income tax schemes based on different and more up to date parameters. In
addition, empirical earnings distributions could be used to evaluate the extdidigl saresults
presented in this study. Thind could be fruitful to explore the underlying mechanisms in optimal
income taxation in more detail by developing methods to compare results quantitatively rather than
visually. This could also benefit therocess of identifying possible interaction effects between

parameters in the model.
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Figure 8 shows how average tax rates are affected when the marginal tax rate fearlosvs
changes. In this illustration, three marginal tax schemes are used: a linear scheme, a decreasing
scheme, and an increasing scheme. Note that the linear scheme is equal to a rate of 0.4, and that
the decreasing and increasing schemes also convergereteého$ 0.4. As such, only the marginal

tax rates for lowearnersare different between these schemes. The average tax rate is obviously
equal to 0.4 for the linear scheme, regardless of the level of earnings. However, the average tax
rate is higher (loweg for the increasing (decreasing) marginal tax scheme, and higher (lower) than

0.4. This is because higher earners are still affected by the difference in magiatds for low
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earnings. The marginal tax rates, however, are identical for high earradirthree schemes. As

such, the net gain for earning one exraois always 0.6Qeurcs for high earners in all three
schemes. This means that the behavioural effects for high earners are not affected by a change in
marginal tax rates for low earne@nly those at the margin (low earners) are affected. The average

tax rate, however, changes for all earners due to a change in marginal tax rates for low earners.
Mirrlees (1971) usedis relationship between marginal tax rates at the margin and average

rates beyond the margion maximize the amount of taxes paid while minimizing the consequences

of behavioural effects.
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Figure9 above shows the effect of changes in parameéiatsandr on the relationshipetween
generalized social marginal welfare weighf and earningsy, where™Q "Qa [ &
N & wi t h : . Earningsi are scadd usingthe proportion of population,

as a scale using absolute valuegi@fould stretch the curves massively over the very right tail,
making interpretation difficult. As can be observed in the ujgiegraph, an increase of parameter
@ ceteris paribus, results in high&for low earnersat the expense of medium to higarners
Weights for he very highestarney however, remain unchanged. Note that wéémcreases, the
share of individuals who receive net benefits from redistribution, meaning Wherp, decreases
slightly. The upper right graph shows the effect of an increase in parametsteris paribuson
first sight, the effect seems similar to the effect of an increase in parametgrcloser inspection
shows otherwise. Note how the shapes of the curves aresdiffenainly towards the right tail.
Though an increase in bothandleads to higheiQ for low earnersthe effect is much higher
for wat the expense of the highestrnersn society.As Gapproacheso p, "Q will approach
zero for highearnes as the concavity of the curve decreases substantially. When only increasing
) however, the very right tail will always remain very concave, @ndill mostly decrease for
medium to highearnerswithout approaching zero. Next, we consider increapergmeter) in
the lower left graph ifrigure9. As can be observed, an increasg gssentially rotates the curve
of "Qwith parameters)and®already sein a counterclockwise directipin this caséQ with ¢
mand® T The rotation happens around the level of earningshere™Q p. As can be
observed, an increase in param@téas a very large effect 6 for the highest and loweldvels

of earningswhere'Q decreases for lowarnes at the expense of an rease for higlearnersThe
lower right graph in Figur® showshow the effect of an increaseinchanges when parameters
®and®are not equal to zero. As can be observed, the properties of &igth a highw as
discussed earlier are still presefor very low earneris higher and for higlkearnerghe curve

of "Qis less concave for a highcompared to a higéa Using different combinations of parameters
¢ @ andr, generalized social marginal welfare weiglficorresponding talifferent principles

of distributive justice can be computed. Thesefigurationsarepresentedn resultsSection 5.1
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C

If there exists the desire to add deadweight losses from income taxation collection to this model,
for instance due to administrative costs, then please follow the extension presented here. The
addition of deadweight losses from collection could easilgdieeved byrewriting equation (6)

as® a i p Owid Q2 , where DWL denotes the percentage of total tax revenue
lost due to deadweight losses. This would, again by the substitution of equation (7), change
equation (8) tod6 @ Y p OwOIY & OwidY, which would result in the
aggregate amount of disposable incainieeing lower than the aggregate amount of earnimgs
Specifically, the aggregate amount of disposable inconmould be lower than the aggregate
amount of earning&) by the poduct of percentage of total tax revenue lost due to deadweight

losses and total tax reveni@ w 0OY.
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FigurelOgraphically illustrates the results of a correction to the redistribution of total tax revenue
net d public goods spending. Specifically, it shows how total tax revenue net of public goods
spending is redistributed such that disposable incarisealways constant or increasing over
earningsy. This results in a stable guaranteed income level until earqingst , where disposable

incometbecomes increasing over earnings
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Figurellfollows figure 2 in Diamond and Saez (2011). The example in Fifli®based 0®0

sets 0f10,000 random draws from a GB2 distribution fit to thaitgdd States1994 earnings
distribution In the modified distribution, the top 2% efirningsare replacedy the t@ 2%
earningdrom 50 sets 0fL0,000 observation random dravrom aPareto distribution. The Pareto
distribution uses a shape parameter of 1.4, and was fitted to the generated GB2 distribution such
that theysmoothly intersect at the 98th percentile. Thlassentially means that the modified
distribution is identical to the original distribution, only with a thicker very right tail which follows

a Pareto distribution. Pareto parameferdow and medium incomese computed using &

dQa T p 'Od ,whereadareto parameters for highincomes followa & & & .As

can be observed, the modified GB2 distribution prodingis-incomePareto parameter curves
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shaped very much like the empirical curves in Figliein Diamond and Saez (2011). &h
difference in results is especially noticeable atterfirstintersectionQbetween the regular and
high-incomePareto parameters. Figut&shows that when using a modified GB2 distribution, the
regular Pareto parameter works well for low and medinoomes. Thehigh-income Pareto
parameter works best after the intersection of the two curves though, as it does not suffer from

increased volatility and steadily converges to a constant Pareto parameter for high incomes.
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Figure12 demonstrates how the relationship between betod aftertax income’ or earnings
and disposable incomie is affected by the level of taxable income elasticity, using different
principles of distributive justice. The graphs on the tow show the situation where elasticity is
assumed to be low, at 0.12, whereas a high elasticity of 0.86 is assumed in the bottom row. The
graphs on the left show beferand aftettax incomes for the 99% lowest earners, whereas the
graphs on the rightrdy display individuals earning at most 1.5 times the mean of earnings

p® v 11t Tt to makedisposable incomes déw and middle earners better visible. Figure 6
showed how much optimal marginal tax rates could be affected by a change in taxable income
elastcity. In Figure 12, it can be observed that this has considerable consequences for the
relationship between beforand aftertax income. As expected, disposable income deviates less
from earnings when taxable income elasticity is high, which can beiegglay two reasons.

First, lower overall optimal marginal tax rates mean that high earieesnet losers from taxation
T lose a smaller share of their earnings to taxation, leaving them with higher disposable income.
Second, and related to the firsasen, total tax revenue is lower. A lower total tax revenue implies
that less money is available for progressive redistribution to the poor, which results in smaller net
gains for these individuals. As such, the demogrant is much lower for an increasgtamtyela
whereas disposable income for high earners becomes much larger. This is the same for all
principles of distributive justice. These results follow logically from Figure 6 and are mostly in
line with expectations and literature.

The only remarkableesult produced by FigurE2 relates to the tax revenue maximizing case.

The Rawlsian extreme principle shows the boundaries of an optimal tax revenue maximizing
scheme, but when elasticities are low the Rawlsian moderate principle produces an alnnat ident
distribution of disposable income. The Rawlsian extreme and Rawlsian moderate outcomes are
not exactly the same, but sufficiently close to suggest that a Rawlsian moderate stance is already
touching the boundaries of achieving equity whilst respeetiogomic efficiency when elasticity
is low. The level of taxable income elasticity can thus affect the relative difference between
disposable incomes produced by tax schemes using different principles of distributive justice. This

highlights just how impidant it is to correctly estimate the level of taxable income elasticity.
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Figure 13

The effect of a change in taxable income elasticity on inequality reduction using different
principles of distributive justice is illustrated igure 13. The graph on the left shows Lorenz
curves and respective Gini coefficients when elasticity is assumed to be low, at 0.12, whereas the
graph on the right depicts Lorenz curves and respective Gini coefficients according to a high
elasticity assumption of 0.86. As follows from the results presented in Figures 612n@n
increased taxable income elasticity makes inequality reduction considerably less effective. This
effect is smallest for the libertarian tax schemes, simply because those ate tlledaissefaire
allocation The difference in effectiveness of inequality reduction between both tails of the
distribution, as was discussed $ection 5.1, still holds regardless of the level of elasticity.
Generally, these results are as expected. Fiiisbowed that the Rawlsian extreme and Rawlsian
moderate schemes produce almost identical distributions of disposable income when elasticity is
low, which explains why results in Figure 8 are also almost identical. When elasticity is low, the
Rawlsian schemes are able to almost completely eliminate inequality, especially for low and
medium incomes. The difference between potential inequalitgtiedus large, as the tax revenue
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