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A Behavioral Laffer Curve: Emergence of a Social

Norm of Fairness in a Real Effort Experiment

Louis Léevy-Garboua*, David Masclet**,
Claude Montmarquette***

Abstract

This paper demonstrates, through a controlled éxgeeat, that the “Laffer curve” phenomenon does not
always reflect a conventional income - leisure déraff. Whether out of reason or out of emotion pyers
may also be willing to punish intentionally unféax setters by working less than they would untersame
exogenous circumstances. We conduct a real effpereanent in which a player A (the "tax receiveis)
matched with a player B (the "worker") to elicietbonditions under which tax revenues will increasder

a certain threshold and decrease thereafter. Wefaan different treatments by manipulating work
opportunities and the power to tax. Consistent withhistory of tax revolts, the working partneeoeacts

to the perceived unfairness of taxation when therdde exceeds 50%, most strongly so in the hidprtef
treatment. With two types of players, selfish amapathic, our model predicts the emergence of aakoci
norm of fairness under asymmetric information, asiéitits the optimal and emotional patterns of
punishments and rewards consistent with the nomemforcement. The social norm allows players to
coordinate tacitly on a “focal equilibrium”, whidabffers a solution to the indeterminacy raised by Holk
theorem for infinitely-repeated games and a behaVimstification for the tit-for-tat strategy. Theocial
norm of fairness enhances productive efficiencthalong run.
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1. Introduction

The quest for American independence grew as is$ikes taxation without
representation in the British government angereddbal population of the former British
colonies. When the British decided to tax the cisltesnto pay a share of their expensive
war against the French and Indians, the colonistg\angry and rallied behind the phrase,
“No Taxation without Representation”. The Britisteng then forced to remove (1764-
1767) most of the unfair taxes (tax on sugar, Stactp Townsend Act) that they had been
trying to enforce unilaterally. Two centuries latdre same scenario repeated in California
as property taxes went out of control. Taxpayersewesing their home because they
could not pay their property taxes, yet the govesninmaintained the burden. California
taxpayers stood up and passed Proposition 13 (1BZ@8)yeduced property taxes by about
57%. The tax revolt that swept the country had dawade impact.
Since then, tax revolts have been closely assakciaith the name of Arthur Laffer who
forcefully defended as a simple rule of public fina that there is a unique optimal tax rate
which maximizes revenue collection. If the tax leigeset below this level, raising taxes
(more specifically, marginal tax rates) will incseatax revenue. However, if the tax level
is set above this level, then raising taxes witirdase tax revenue. This proposition, now
called the “Laffer curve”, had considerable inflaenon fiscal doctrine, and fuelled the
“supply side economics” argument that a tax cutl@ctually increase tax revenue if the
government is operating on thight side of the curvé.
The Laffer curve was based on conventional econoamalysis: tax revenues are
obviously zero if the tax rate is zero, and art séro if the tax rate is equal to one, as
rational agents would withdraw from the market ade tax or consume untaxed leistire.

However, our paper demonstrates that the Laffevecyghenomenon does not always
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reflect a conventional income - leisure trade-Gfbnsistent with the history of tax revolts,
we demonstrate the existence of a “behavioral Laffieve” that will arise as a reaction to
the perceived unfairness of taxation by a Leviathavernment. Whether out of reason or
out of emotion, taxpayers are willing to “punislktsetters whantentionallyviolated the
social norm of fair taxation by working less thdmey would under the same exogenous
circumstances. We further point out that the bejrali Laffer curve peaks at a
substantially lower tax rate than the conventidrafer curve.

Natural experiments have been widely used for agsgthe impact of a tax policy change
on taxable income (e.g. Lindsey 1987, Feldsteirb1@bldsbee 1999, Sillamaa and Veal
2000, Gruber and Saez 20G2owever, it is not possible to confirm, by mearisao
natural experiment, the role played by intentiooér taxation of productive workers in
tax revolts because intentions are unobservableoratory experimentation in real effort
IS a more appropriate tool for eliciting the belovaal Laffer curve. Earlier experiments by
Swenson (1988), Sillamaa (1999a) and Sutter andkViamnemann (2003) studied the
effect of tax rates on work effort. In Swenson'parment, subjects were confronted with
discrete tax rates chosen by the computer and agked to perform a number of real
tasks. Swenson (1988) found a negative substitigftect with subjects decreasing their
effort when the tax rate increases. Sillamaa (1p®8alicated Swenson’s results. Sutter
and Weck-Hannemann (2003) considered the effeaha@ndogenous variation of the tax
rate on labor supply and brought evidence of adrattirve with tax revenues peaking at
tax rates between 50% and 65%.

In our experiment, participants are paired. In egaain, one randomly selected participant
is asked to choose and exereal effort, and the resulting output is taxed to thadd# of
her partner. The working subjects are confrontétl & set of four different flat tax rates

(12%, 28%, 50% or 79%) and are asked to choosearidrm a discrete number of real
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tasks conditional on the tax rate imposed on théve. ran four different treatments
depending on work opportunities (a ceiling of 26Gartasks allowed to the worker) and on
the power to tax effectively given to the workepartner. In theexogenous treatmerthe
computer randomly selects the tax rate and thewaking partner merely receives the
revenue from taxes. In trendogenous treatmernthe non-working partner chooses a tax
rate among the set of possibilities and receivesrdvenue generated by the worker’s
effort response to this tax rate.

Our study brings several important innovationsrevpus experiments. First, it provides a
comparison of the endogenous and exogenous tretntbat allows capturing the
potential emotional reaction to unfair taxatib@econdye introduce two treatments for
work opportunities, which allows us to show thatrkers’ response to unfair taxation
critically depends upon work opportunities and ititensity of emotional arousal (Bosman
and Van Winden 2002 Finally, by repeating the experiment among pastrfer an
indefinite number of periods, we come closer tddmisal conditions and we can observe
the emergence of a social norm of fair taxationosrdd by effective punishment of
violators. Although indefinite repetition of the rga leads to a multiplicity of potential
Nash equilibria, we propose a novel theory of fdesrpintentions of players, which
generates a social norm of fair taxation under asgtric information with heterogeneous
players. The social norm allows players to coondinacitly on a “focal equilibrium?”,
which offers a solution to the indeterminacy raissdthe Folk theorem for infinitely-
repeated games.

To anticipate the results, we do not report thaterice of a Laffer curve phenomenon in
the observed range of tax rates when the latterramdomly imposed on a working
taxpayer. However, we observe it unambiguously inLeviathan state condition

(endogenous treatment) in which an experimentasédter in flesh and blood is given the

4



power to maximize tax revenues to his own ben&ék revenues are then maximized at a
50% tax rate beyond which they decline, notablyf@o treatments with high work
opportunities.

The remainder of the paper is organized as foll@\sg. experimental design is presented
in more detail in section 2. Theoretical prediciononcerning the experiment are
presented in section 3. The experimental evidentehe behavioral Laffer curve is
examined in section 4. Existence of a behaviordlekacurve raises the question of the
efficiency of discretionary taxation by a governmérhis question is discussed in section

5. Finally, we draw the implications of our anaygor fiscal policy in section 6.

2. Experimental Design

At the beginning of the experiment, the particigaate paired and the role played
by each subject as a tax receiver (subject A) oa a&axpayer (subject B) is randomly
chosen. The same roles and matching are maintainedg all the experiment. The
experiment consists of 18 periods. In each perguhjects B produce an effort by
performing a computerized work task, which considtdecoding a number from a grid of
letters that appears on the computer screen. Twiasea different grid of letters and a

different decoding number for each period.

In theendogenousreatment, subject A, the tax receiver, first desothe tax rate that she
wants to impose on the number of tasks completeBl Bynong a set of four possibilities:
12, 28, 50 and 79%Then, B responds to the tax rate by choosing timeber of tasks that

she wants to complete. Once a tax rate has beeserhd applies to three consecutive
work periods, but B-players may vary the numbetasks they wish to solve in every

single period. We adopted this procedure from jevistudies for two reasons. First,



keeping the same tax rate during three periodsce=derrors, according to Swenson
(1988). Second, since emotional responses to tax aae expected to be higher in the first
than in the two remaining periods, observing aiptsce of emotional reactions provides
a robust test of emotional reactions to tax ra#we B has decided how many tasks she
wishes to perform, a first number appears, andI8ifi the letter that ought to correspond
to this number. Correct answers only are remuneérared taxed. The first period is
completed when the last task from the number chbseB is achieved.The exogenous
treatment is identical to thendogenoudreatment except that the tax receiver A has no
power to set the tax rate, which is randomly chdsethe computer among the same set of
four possibilities that was used in the endogertoestment While B is working, A is
supplied with magazines and computer games to keepwaiting until the end of the
session. B is aware that a randomly determinedesb&rher own earnings will be
transferred to a passive partner and she must eldoodv many tasks she wants to
perform? In the exogenous treatment, there is no room ifblee non-strategic behavior
(intentions) or strategic behavior of players, whibth types of behavior may be present in

the endogenous treatméfit.

For both the endogenous and exogenous conditionglesign two additional treatments,
which differ by the work ceilings of subjects Be.i.the maximum number of tasks that
they are allowed to perform in each period. Workaunities are limited to 26 tasks in
the “low effort treatment”, and to 52 tasks in thegh effort treatment”. We have reasons
to believe that the intensity of workers’ reactido tax rates depends on work
opportunities. Increasing possibilities for work damlegrees of freedom (e.g., self-
employed workers), will offer greater opportunitiesvary the work effort in response to
changes in tax rates. Moreover, the emotional answe change in tax rate is likely to be

higher when work effort increases.



The monetary gains of both A and B are proportiawathe number of correct tasks
performed by Bs, with A capturing the wage tax &hdetting the after-tax income. The
marginal return for a correct task takes the conist@lue of 100 ECU (experimental

currency units). In Table 1, we summarize the toemtments of the experiment:

[Table 1: about here]

Each experimental session is constituted of 18opderof the game. To allow Bs to trade-
off work and leisure, subjects were not told howngneepetitions of the game they would
have to play. Since the length of each period saaecording to the number of tasks
chosen by B, all pairs of players did not necelsand the experiment at the same time.
The experimental sessions were run at the LUub3GEAQND laboratory in Montreal. In
the lab, curtains isolated participants in thespective computer booth. The experiment
was computerized using the REGATE program develdyyedeiliger:* Two hundred and
eight participants were recruited for this expenmeVost subjects were students. No
subject had participated to previous experiments similar type. Once the 18 periods of
play were over for a pair of players, both paréits were able to leave the lab and were
paid privately. On average, a session lasted tweoshoncluding initial instructions and

payment of subjects, and a subject earned on av€rag $ 35 including the show-up fee.

3. Theoretical predictions

3.1. Benchmark predictions
The game studied here is a repeated two-playereséigbmove game that consists
of two stages. In the endogenous treatment, tiseé filayer A (the “tax setter”) has the

power to set the “tax ratd?][0,1] levied on all units of output that the secqidyer B
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(the “worker”) wishes to produce in the second stafthe game. The tax setter can be
viewed as a Leviathan state capturing a share acafnies earned by the second player
through taxes. The worker’s effort or “workf1[0,0] is measured in efficiency units and
equated with output. For convenience, work and r@bes are treated as continuous
variables. The worker derives instantaneous utitityn her “wage’1—-t)e, and disutility
from work efforte. We defineC(e) as the net disutility of work and reduction of leis
time and assume for exposition that utility is isdiin wage and work

W= (1-t)e—C(e) (C'>0,C">0) Q)
The tax setter picks up the revenues from the ¢axlitional on the worker’s effort

R=te (2)

In a one shot game, the Nash equilibrium is derivgdoackward induction. The labor
supply response to linear wage taxation is detexchioy maximization of the worker’'s
utility (1). For an interior optimum, it is the smion of

(1-t)-C'(e) =0, 3)
which we write

e =g(t). 4)
The worker’s response to taxation would then besdme, for a given tax rate, whether tax
rates were set intentionally or randomly. The rexeriunction R =tg(t) defines the
conventional Laffer curve. It reaches a maximurthat‘efficiency tax rate”, that a rational
tax setter would choose in a one-shot game comndition the worker’s effort function (4).
However, since the end of the game is not specifredour experimental design,
endogenous treatments of our game are better dedcas an infinitely-repeated game
with discount factor equal to the subjective praligbof continuing the game after each

period?® If the discount factor is close enough to one,Rhtk theorem applies and many



Nash equilibria can hold in the endogenous treatsnéWorkers should be willing to

enforce some cooperation with their partner by @ggeupon a normal tax rate that will
ensure them a higher outcome than the efficiencyta by punishing deviations from the
“social norm”. Our experimental setting elicitethelected equilibrium and Laffer curve
and, therefore, allows us to test whether parte&tsbited increased cooperation in the

endogenous treatments.

3.2. A focal Nash equilibrium in the repeated game
3.2.1. Emergence of a social norm of fairness:

There is a vast literature on the rolsadgial norms in the making of tax compliance
and avoidance (Kirchler 2007). In the remaindethts sub-section, we present a simple
theory of the emergence of a social norm of fagnesthe repeated power to tax game
among partners. Let us suppose the existendgv@fsubject types: the selfish and the
empathic Selfish tax setters maximize their own tax reveeas a Leviathan government
would and selfish workers maximize their net eagaiconditional on the tax rate. Thus,
selfish tax setters choose the efficient tax ratemnined in sub-section 3.1. In contrast,
empathic tax setters are endowed with a “socialepgace” that they maximize. More
precisely, following Lévy-Garboua et al (2006: sat$ 5-6), we assume that empathic tax
setters are able to take the perspective of others rational impartial judge who would
have to decide an allocation,g] among partnersA{ B).'* Under these assumptions,
empathic tax setters imagine themselves eithenenAt state or in the B state with equal
probability and project their own characteristizstial wealth, VNM utility function, cost
of effort) onto their unknown, but similar, partndthey maximize the following state-

dependent expected utilify



I\/tlyngU(t,QZ%U(vw te+%[ Uwl-)p CH (0, U<0) 5)

st 0<t<10<e<d

The solution of this program provides the followlegima:

Lemma 1:

The preferred tax rate is 50% for all risk-aversapathic playersThis social preference
is invariant to work opportunitiesd and independent from relevant individual
characteristics (initial wealth, risk aversion, ¢ax effort). It is common knowledge.

Proof See Mathematical Appendix 1.

Lemma 1 ensures that rational players are awapresplay intentions of their empathic
partners and can tacitly coordinate their own dews Thus, a 50% tax rate can serve as a
group normfor empathic risk-averse playéefs.

Proposition 1:

If the existence of two types (selfish and empathicommon knowledge but individual
types are not observable by tax setters, a 50%dgexis recognized as a social norm that
rational workers of all types wish to enforce or &tters.

This proposition claims the existence &foaial normof fairness under asymmetric
information about types. It is a direct consequesfdemma 1. Workers begin to play with
a normative expectation for the tax rate which degeon their type. Empathic workers
expect a 50% tax rate while selfish workers expe€B% tax rate. However, once roles
have been assigned to players, designated taxssatt® no longer committed to respect
their pre-play preference and they have an incentivopt for a 79% tax rate since tax
revenues keep on rising in the observed range iikeve comply with the tax rate Such
tax rate would fit the normative expectation offisel workers and cause dissatisfaction to
empathic players. However, even selfish (or riskig) workers would stand to gain from

lower taxation. Therefore, those workers whose @bifra expectation exceeds one-half
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would benefit from exploiting thaaformational asymmetry on ty@ad pretend that they,
too, expected a 50% tax rate. Consequently, alkererwould want to enforce ttsocial
norm of a 50% tax rate, whether the latter does traflect their idiosyncratic normative

expectation or not.

3.2.2 The optimal enforcement of the social norm dhir taxation:

Reaching permanently the social norm of fair taattan be seen as a socially
desirable objective and a focal equilibrium asadbls like a second-best efficiency
equilibrium which would meet a broad consensus iwiociety. The social norm of fair
taxation can be enforced in the repeated game dghrthe punishment of norm violators
and possibly through the reward of “kind” tax settevho impose low tax rates. In our
experimental setting, punishment of norm violatpesvard of kind tax setters) remains
implicit and consists of a voluntary reduction (ea&se) of effort. It will be shown in this
sub-section and the following that the enforcemehtthe social norm generates a
“behavioral Laffer curve” which peaks at the norn@% tax rate, far below the
conventional revenue-maximizing rate. All proofe aglegated in mathematical appendix
2 (notations in 2.1).

Let us define incentive-compatible punishment (mrelvas a sanction ensuring that the
norm’s violator is no better-off after getting pshed (no worse-off after being rewarded)
than he would have been by always respecting tb&lsoorm. Incentive-compatibility
constraints and a rationality constraint -ensutimaf the discounted expected net returns
from the sanction are non negative- are requirezhforce the social norm of fair taxation
in the repeated game.

Incentive-compatible punishments force the ratidaal setter to respect the norm in the

future as long as they do not violate the workedsonality constraint (see proof in
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appendices 2.2 and 2.3). A sufficient condition émforcement of the social horm and
convergence to a focal equilibrium of fair taxatisnto have an infinitely repeated game
with a discount rate sufficiently low. The same dosion would hold in a finitely-
repeated game if the number of remaining repestwere sufficiently high. However, in
coming close to the end of the game, incentive-airble punishments would no longer
be feasible and the social norm of fair taxatioruldceventually cease to be enforced. A
similar analysis can be made to characterize thigmap reward. However, the optimal
outcomes are not symmetric for rewards and punisksn&Vhile it is no more rational for
a tax setter to set the tax rate below the norm #feve the norm, punishments are needed
to bring unkind deviators back to the norm but vesskmust refrain from rewarding kind
tax setters in order to reach the same goal. (Beendices 2.4 and 2.5). The main results
are summarized by proposition 2:

Proposition 2 (optimal punishments and rewards of social norm@ations and the
behavioral Laffer curve)

Assume that the conventional Laffer curve peakvealloe normal rate. However, if the
game is infinitely repeated (or repeated many timbgad), the social norm of fair
taxation can be enforced through incentive-compatiunishments when the worker’'s
discount rate is sufficiently low. The optimal mhment of above-normal taxation exactly
offsets supernormal tax revenues. The optimal rdwébelow-normal taxation is zero.

A behavioral Laffer curve prevails in weak form,ievhpeaks at the 50% tax rate and
remains flat beyond this threshold.

Proof see Mathematical Appendix 2.

The behavioral Laffer curve in weak form is genedaby the asymmetry between the
second-best optimal punishments and rewards censiswith fairness. Optimal

punishments appear to be “equitable” accordinght® definition of Adams (1963) but
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optimal rewards turn out to be zero (also see Akeand Yellen 1990). While no-

punishment and no-reward would have generated@adsing schedule for tax revenues,
and while both equitable punishment and reward dodohve generated a constant
schedule, equitable punishment and no-reward gersesabehavioral Laffer curve which

peaks at the normal tax rate and stays flat thiereaf

3. 3. Emotional enforcement of the social norm ofifrness

By measuring emotions felt by the participants tpoaver-to-take game, Bosman
and Van Winden (2002) found that specific emotiomse activated by the other player’s
behavior in proportion to her move in the game taactivated emotional level in turn
activated an appropriate response. Emotional regsorhough, are not inconsistent with
fully rational or cognitive behavior (Damasio 199&jowever, we further postulate that,
under astrongfeeling of unfair treatment, the cognitive proceskaded and inhibited, so
that workers stay hooked on their prior normativefgrence for a fair tax. Then, they
cease to be fully rational and become emotionak (Raufman 1999 who develops a
similar interpretation of bounded rationality anelates the inhibiting effect of strong
emotions to the Yerkes-Dodson law in psychologyrtidg norm violators is the way to
burn the latter’s illegitimate profit$,and, conversely, gift-giving is the way to thahlern
for their disinterested kindness. Such affectiveaw&r contributes to enforcement of the
social norm of fair taxation, even though strongmotional responses are not best
responses to deviations from the norm. Presumablfyaction of workers will have a
strong emotional response to norm violations and traction will increase with the
distance to the social norm. There is no reasobet®ve that strong positive emotions
have any greater or smaller effects than strongthegemotions. Hence, since emotional

effects are “unbiased” and optimal sanctions aasdal toward punishment (proposition 2),

13



a behavioral Laffer curve will be observed in sgdarm in the aggregate, first increasing
until the 50% tax rate and declining thereatfter.

Proposition 3 (the behavioral Laffer curve when some taxpayegseanotionat)

Keeping the assumptions of proposition 2, it ighfer hypothesized that some workers
adopt a strong emotional response to norm violaiohhen, if emotional responses are
unbiased, a behavioral Laffer curve exists in stréorm, such that the tax revenue peaks
at a 50% tax ratend strictly declines thereatfter.

Optimal punishments and rewards generate a belah\iaffer curvein weak formwhich
peaks at the normal tax rate and remains flat #ftere Emotional punishments and
rewards are needed to generate a behavioral Laffee in strong formthat culminates
and falls after the peak. Thus, our simple gamealksva rich (2x2) set of behavioral
responses to taxation: (punishment/reward)x(cogeigirongly emotional). The main

theoretical findings can be summarized by the ¥alhg “reciprocity matrix”:

Reciprocity matrix

Punishmentof unfair Reward of kind
(above normjaxation (below normjtaxation
Cognitive
(fully rational) Equitable No reward
Strongly emotional
(boundedly rational) Hurtful Gift exchange

14



4. Experimental evidence on the behavioral Lafferurve

4.1 Tax revenues and Laffer curves

Figures 1a and 1b show the variation of tax reeemuth tax rates in the
exogenous and endogenous treatments for 26 anda€k® trespectively. Under the
exogenous treatments, tax revenue increases stéaddiscrete variation of the tax rate in
the two effort conditions. The conventional Laféerrve that we observe does not peak in
the [12%, 79%] rang& However, under the endogenous treatments, taxiueviacreases
up to the 50% tax rate and decreases thereaftet, \isibly so in the high effort treatment.
Thus, we obtain a behavioral Laffer curve and camthe experimental findings of Sutter
and Weck-Hannemann (2003) in this respect.
Turning next to the comparison between the endageaod exogenous treatments, mean
tests (unpaired and assuming unequal variancesy shthe low-effort condition a small
but statistically significant difference favoriniget endogenous treatment for the 28%-tax
rate?!, no significant difference for the 50% tax rateg@n effect in the opposite direction
for the 79% tax rate. This last difference is digant for the 26-task specification
(p<0.02) and borderline for the 52 task-specifmatf’ These results support the
assumption of a social norm at the 50% tax ratéhe endogenous condition whereby
workers punish endogenous tax rates above the aodnreward endogenous tax rates
below the norm.

[Figures 1a and 1b: about here]

In order to characterize the Laffer curve more isedg, we also ran a two-limit Tobit
regression on tax revenues as a function of tax dammies for the four treatmerfdn
table 2, for the endogenous treatments, the befa\liaffer curve appears in a weak form
in the low effort treatment (26 tasks) as tax reseremains approximately constant once

the peak has been reached; while it emerges iroagstorm in the high effort treatment
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(52 tasks) since tax revenue then falls to nonisagmt values both below and above the
peak. These results are consistent with proposittband 3. Both the focal equilibrium of
fair taxation and the role of emotional intensiby €xplaining the shape of the Laffer curve
receive good confirmation from the experimentabdat

Coefficients exhibited in table 2 are then conwrteo elasticity values of tax revenue for
various tax ratesThe computed elasticity values reported in tablee3 always positive
and fairly constant if tax rates are set randonilgey are consistent with the taxable
income elasticity of 0.4 that Carroll and Hrung @3) view as typical for higher-income
taxpayers in the recent literature. The picturetoilly different if tax rates are set
intentionally. Then, the elasticity of tax revensepositive at lower-than-fifty percent tax
rates and turns suddenly null or negative above threshold. A strongly negative

elasticity obtains in the high effort treatment.

[Tables 2 and 3: about here]

4.2. The dynamical response of workers to changeastax rates

We showed in the theoretical section that the bienavi_affer curve was generated
by the dynamical response of workers to changdaxirates when all players share the
social norm of fairness. Thus we present experialevidence on the dynamical response
of workers to changes in tax rates in figures 2d ah, carefully distinguishing the
endogenous and the exogenous treatment.

[Figures 2a and 2b: about here]

Figures 2a and 2b elicit the tax responsivenesgdt by measuring how the first difference

in work responds to the first difference in taxesatThe horizontal axis measures the change
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in tax rate from periotito periodt+1. For example, the number +16 on the horizontizl af

the graph indicates a rise from 12% to 28% in therate between period t and t+1. The
vertical axis measures the average change in dftort period t to t+1. The numbers above
the bars represent samples’ sizes. We observeatimitt two-thirds of tax setters did not
change their preferred tax rate from one periothéonext. Given convergence to the social
norm (see 5.1), this is further evidence of theildayium nature of social norm compliance
in this game discussed in the theoretical sectitowever, whenever tax changes can be
observed, they always trigger-off work responsefiénsame direction.

Figures 2a and 2b also allow direct comparisorarfresponsiveness of work whether tax
changes were intentional or not. The observed géwden the mean responses in the two
treatments measures the amount of punishment amdrde Tax responsiveness should
remain unaffected by the intentionality of tax chpes if workers complied with any tax rate
and always followed their conventional labor supplyve. However, workers systematically
overreacted when tax changes had been decidedtay setter in flesh and blood. The
difference of responses for a given tax change éatwhe two treatments is often large, and
increasing in the magnitude of tax changes and akwpportunities. Such results on the
punishment and reward of tax setters are similahtse obtained in linear public goods
games in which the players can observe and sanictomontributions of other players at a
small cost?

We can add precision to these findings by runnibh @egressions of the first difference in
work against the first difference in tax rafé®esults for the four treatments are reported in
table 4. The coefficient of tax changes in thet ficsv measures the sensitivity of work to a
tax on wages. The interaction of "tax rate changgtsi the “the worker’s productivity level”
controls for variations in the relative magnitude sobstitution and income effects with

productivity level?® In addition to tax changes, we added an interadom of the latter
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with a dummy variable taking value one if tax ratesl increased and zero otherwise to test
the symmetry of reactions to positive and negathanges. The stronger reaction of medium
and high productivity subjects to changes in tabegandicates that substitution effects
dominate income effects in our experiment. Thisiltegoints out at a potential selectivity
bias of experimental settings that use monetargntizes since participants are volunteers
who mainly apply for money. The regressions denratestthat an increase and an equal
decrease in tax rates produce symmetrical effeictse sthe interaction term is never
significant. This rules out any path dependencytiierlabor supply and Laffer curves. The
regressions also confirm that tax responsivenestsaagly increasing in work opportunities,
which is consistent with the fact that highest-imeoindividuals are particularly sensitive to
tax changes (e.g., Kleven and Kreiner 2006). Funtbee, tax responsiveness seems to be
exacerbated by the possibility to identify the taxeiver with a person in flesh and blood
who intentionally set the rate of transfer to hislasive benefit.

[Table 4 about here]

5. On the efficiency of discretionary taxation

5.1. Choosing the tax rate

The Laffer curve phenomenon emphasizes the imefioy of unfair taxation since
excessive taxation will drastically reduce the mes of the tax setter as well as the
worker. However, many tax setters would like to/ystevay from above-normal taxation in
order to maximize their social utility, and all tagtters would end up choosing the normal
rate at equilibrium. This is shown by figures 3 a#d Figure 3 reports the choice
frequencies for tax rates in our endogenous treaBneéd majority of subjects shared
income in two halves with a non-negligible numbdronchose the 79% tax rate. Very

similar patterns of choice can be observed in 8ddifor the low effort treatment (endo26)
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and the high effort treatment (endo52). AccordiogatMann-Whitney test, there are no
significant differences between the two treatmeviesy few opted for tax rates lower than

50%!

[Figure 3: about here]
The choice of tax rates offers a different picturéhe first round as shown by figure 4. If
we interpret choices of tax setters in the firsingato reflect their pre-play intentions,
before they could experience the worker’'s respaastheir own move, it is clear that a
number of tax setters, particularly in the higho#fftreatment, intended to impose the
highest tax rate. However, the comparison of figuBeand 4 shows that they soon
complied with a “social norm” of equal sharing eicome that emerged in subsequent
games’ It seems that workers wished and succeeded taaenfp50% “social norm” on

tax setters by punishing norm violators efficiently

[Figure 4: about here]
Hence, discretionary taxation does not appear teybeematically inefficient. One way to
see this on the data is to compare the mean resexaeeuing from discretionary taxation
with those accruing from random taxation. The fasterging picture is that tax setters are
efficient in increasing tax revenues to their ovanéfit. The average tax revenue slightly
increases from 848.58 ECU in the exogenous tredttoe?©3.91 ECU in the endogenous
treatment for the 26-task condition (Mann-Whitnegtt p = 0.071). It increases more
markedly from 1363.24 ECU in the exogenous treatmen1711.97 ECU in the
endogenous treatment under the 52-task condition (E011). Not surprisingly, higher

incentives lead to a greater efficiency in taxafimnthe tax setters.
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5.2. Workers’ behavior and the social efficiency ofliscretionary taxation

Now, discretionary tax setting might be efficierdr ftax setters but socially
inefficient. The way to look at productive effic@nis to measure the sum of money
payoffs accruing to both players, which is proporél to the total number of corrétt
tasks performed by players?B.

Figures 5a and 5b show the average work by tax faaté&oth endogenous and
exogenous treatments. Figure 5a is concerned hatlhotv effort treatment while figure 5b
replicates the results for the high effort treatmdrhese figures show that the average
worker reduces anyway her level of effort and outiphen tax rates increase. Figure 5a
indicates a peak of effort at 28% tax rate for ke effort treatments, and figure 5b
indicates a peak at 12% tax rate for the high effeatments. In the exogenous treatments,
effort levels are significantly higher at the 5%d& according to Wilcoxon Sign Rank
tests, both under a 12% and a 28% tax rate thasrumd@9% tax rate. However, work
reductions are even stronger in the endogenousreads.

Two major differences emerge from closer inspectodnthe endogenous and
exogenous treatments. First, the overall reduatioaffort (when tax rates increase from
12% to 79%) is significantly larger in the endogesitreatment than in the exogenous one.
It jumps from 20% to 50% in the low effort treatmhe@md from 46% to 65% in the high
effort treatment® Second, while the effort decline caused by aneiase in tax rates is
rather linear with random tax setting, it becomegengly non linear under discretionary
tax setting with a kink at the normal tax rate.ded, figures 5a and 5b, and table 3, show
that work elasticity remains approximately constantl small over the whole range of
possible tax rates under the exogenous treatmeid ivfalls abruptly and takes a strongly

negative value above the normal tax rate undeerid@genous treatmerit.
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[Figures 5a and 5b: about here]

The higher frequency of affect-driven punishmerftsraa norm’s violation may affect the
social inefficiency of discretionary taxation. Setnemotional drives often take the form of
all-or-nothing responses, we should observe thakeve refuse to work more frequently at
the highest tax rate in the endogenous treatmantiththe exogenous treatment and, given
the endogeneity of tax rates, they should ceask more often in the high effort condition
than in the low effort condition. Indeed, no-worlectsions are rare in exogenous
treatments, even at the highest tax rate: only id%x052 and 2% for Ex026. They are
much more common in endogenous treatments, sireerdach a peak of 29% for the
highest tax rate in the low effort condition angtanning 45% in the high effort condition.
In table 5, we test the robustness of this resukdiimating a panel probit model in which
the observed variable takes value one if the taatphgis chosen not to work at all and zero
otherwise. We are able to control for the workedserage productivity on the
experimental task and for a number of charactessii the game (dummies for the “first
game, to catch up inexperience or pre-play intesti@and “two last games”, measuring
fatigue) and the player (age, gender, student guaatit, former participation to an
experiment, and apparent risk-aversitfylost of them are statistically insignificant with
the exception of the period dummies. The econometsults confirm that the probability
of refusing to work is substantially higher in taedogenous treatment and rises in a non-

linear fashion with tax rate and cost of efforte(ihverse of productivity).

[Table 5: about here]
Since tax setters appeared to be successful imgaiseir own revenues when they receive
the power to tax (see pp.19-20), we might fear slmaial income will not be maximized by

discretionary taxation in the endogenous treatme&at.test this hypothesis, we compare
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average output/effort per period, measured by tlmber of correct tasks performed by
workers, between the exogenous and endogenouséest, Output declines from 21.10
tasks for Exo026 to 19.53 tasks for Endo26 (ManntWéyi test; p=.504) in the low effort
condition; and from 36.62 tasks for Exo52 to 31t@83ks for Endo52 (p=.180) in the high
effort condition. However, none of these difference significant. Looking for a stronger
test, we regressed the same efficiency variabllkeaindividual level on a treatment dummy
(Endo vs Exo0), tax rates for each of the six comtbee games, and a number of socio-
demographic control variables. Once again, no Bgamt variable was found (results not
shown). Thus, discretionary taxation appears it lea less socially efficient than random
taxation in terms of output. This is the “miraclatcomplished by the social norm of
fairness: workers are willing to work hard as lagthe tax rate does not exceed the normal
rate. As a result, tax setters can exploit thellimgness to work hard by keeping the tax rate

at this relatively high level with no (or littlepsial loss of income.

6. Conclusion: Implications for fiscal policy and he history of tax revolts

Our experiments do not exhibit a Laffer curve ie {i2%, 79%] range when tax
rates are randomly imposed on a working taxpayet, & behavioral Laffer curve
phenomenon arises in a Leviathan condition in wladax setter is given the power to
maximize tax revenues to his own benefit (Brennash Buchanan 1977, Buchanan 1979).
Tax revenues are then maximized at a 50% tax &itee the behavioral Laffer curve
peaks at substantially lower tax rates than thereational curve, the behavioral response
to unfair taxation, when present, should not b&iated to the highest income taxpayers.
Our experimental findings suggest that, most oftiine, fiscal changes will not produce a
Laffer effect. Fiscal policies that serve macroanuit purposes are likely to be perceived
as exogenous changes by taxpayers. In order taupeca behavioral Laffer effect, fiscal
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policies need to be felt as intentional, discrinhimg and especially hurtful by a group of
taxpayers. The latter feel unfairly treated undmhsconditions, and those who feel it most
strongly lose their temper and react emotionallyhi breach of the implicit social norm.
To be more specific, the workers who respond moret®enally to unfair taxation tend to
be those endowed with higher work opportunities| @ums is consistent with the history of
tax revolts.

Our experiments demonstrate in a highly stylizeghian that the Laffer effect
characterizes tax revolts, that is, an affectiveeateon of discriminatory and hurtful
taxation. The Laffer curve phenomenon considerakbeeds the predictable outcome of a
standard income-leisure trade-off; and it even edsethe magnitude of cognitively
rational reactions to inequity. However, our expemtal revenue-maximizing tax setters
at least were effectively monitored by workers andn refrained from excessive taxation.
Consequently, they caused little productive inéficy, if any, in the long run.

An important goal of our paper has been to prowdéheoretical foundation for the
behavioral Laffer curve. We used simple tools torfolate prior intentions of players and
endogenously generate a social norm of fair taraditoa 50% tax rate under asymmetric
information about workers’ type. Taxpayers managertforce this norm by working less
whenever it has been violated but do not systemiticeward kind tax setters. Workers
who maximize their expected wealth adjust workrnce&cessive tax rate equitably so that
tax revenues remain at a fair level. Remarkablgsehworkers conform to equity theory
(Adams 1963), but only for disadvantageous ineqWgrkers who respond affectively to
norm violations want to hurt and even refuse tokn&w that tax revenues are cut down
when the tax rate is felt to be excessive. Thedraftirve arises both from the asymmetry
of optimal rewards and punishments and from thesgree of a substantial share of

strongly emotional rejections of unfair taxation.
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Mathematical Appendix

1. Proof of Proposition:1
We calculate the first-order derivative of (5) wigspect td:
&Y :le[U'(WHe) -U'(w+ (1—t)e)]
ot 2 (A1)
We first rule out the zero effort condition sindé subjects have agreed to participate to
the experiment. From now o&# O is assumed everywhere for work intentions. Hetiee,

taxation optimum under perceived homogeneity oftigipants is easily derived for a

concave VNM utility functiont* :%. Since the latter social preference is independent

from relevant individual characteristics, it mustétbmmon knowledge.

2. Proof of Proposition 2:

2.1 Notations:
Recalling thatg(t) stands for the worker’s best work response to &&tr(see eq. (4)),

notations R"(t) =tg(t Jand W"(t) = (L-t)g(t) —C(g(t ))will designate “non-punishment
utilities” (i.e., one-shot efficiency utility leve) of players A and B respectively.
Punishment of a tax setter for choosing a “high% tate t >1/2 is implemented
immediately by the worker through work reductegh < (t) . It automatically reduces the

tax revenueRP(t) =te(t belowR"(t), at a cost for the worker since punishment is a
suboptimal response to taxation in a one-shot gakh®&(t) = (L-t)e(t) —C(e(t)) <W"(t)).

2.2 Incentivecompatibility constraint:
Incentive-compatible punishments impose the tigbdestraint:

RP() < R"(1/2) <R"(t) , ift >%. (A2)

Incentive-compatible punishments force the ratidaal setter to respect the norm in the
future as long as they do not violate the workeatsonality constraint. The proof goes as
follows. In presence of a social norm, it must lmenmon knowledge that incentive-
compatible punishments in one game would be systealig repeated under the same
conditions in all future games and that norm violsd in one game would be
systematically forgiven as soon as the social nigripeing respected in a future period.
Thus, punishment of unfair taxation in one peri@ddmes a credible threat on all future
periods and, after being punished once, the taerskhows that he will maximize the
discounted sum of tax revenues in the future armmdafurther punishment by always
choosing the normal tax rate. Conditional on nora@mpliance by the tax setter after one

punishment, the expected discounted utility of weker is:WP"(t) +EW”(:I/2) , Wherer
r

is the discount rate.

2.3 Rationality constraint:
The optimal punishment must further meet the wadsk&tionality constraint:



A3
wp(t)+%vv“(ﬂ2)z“%wn(t) A9

or %h/v“(ﬂz)—wn(t)]zwn(t)—wp(t).

This last condition states that the social norrerforced and the optimal punishment is
implemented when the latter is a profitable investtrto the worker.

2.4 Optimal incentive-compatible punishment:
(A3) shows that the optimal punishment needed forea the social norm of fairness is
the incentive-compatible  punishment which  maximizesvorker's current

utility WP (t) under constraint (A2). Dividing both sides of tladtér inequality byt, we
n
gete< g9 < o ), where&(t) E%J/Z)
never exceed (1) : Furthermore,
asC" >0, é(t) < g(t) implies:C'(& 1)) < C( g )) =1- tbecausey(t) is the non punishment
equilibrium effort given by equation (3). Hende;t —C'(&(t)) > 0Oand the optimal effort is

. Thus the optimal effort with punishment would

at corneg(t). Sinceé(t) = R'(1/2), the violator always gets the same tax revenue biya
respecting the social norm of 50% tax rate andtdiierevenue elasticity is just equal to
zero.

2.5 Optimal reward:

So far, we haven't ruled out the possibility thia¢ toptimal tax rate be lower than 50%.
This would happen if it paid a rational tax settebe “kind” toward workers by setting the
tax rate below the 50% norm. This is not the chewjever.

Assume thatt <1/2 (the normal tax rate) and that work® chooses an incentive-

n
compatible reward. That ig(t) = %J/Z) =g9.

(i) By the assumption that that exogenous tax regexasticity is positive (i.e., the
conventional Laffer curve peaks at higher than radiax rate) tg(t) < R" (1/ 2)for

allt <1/2. Henceg(t) > g(t) .

(i) If &(t) > g(t), worker B chooses the minimum effort levé{t) that will reward the

kind tax setter and reaches a suboptimal utilitsellevhile A gets the same tax revenue
than he would obtain by respecting the social nefmb50% tax rate. Thusp has no
incentive to reward\'s kindness, and, knowing thi8,has no incentive to be kind either.
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NOTES

! Laffer (2004) does not claim credit for this idedjich had been anticipated at least by the Islatiolar
Ibn Khaldun in the 14 century, by the French economist Frédéric Bastiahe 19" century, and by John
Meynard Keynes. However, the concept was attribtdddm in 1974 by a Wall Street Journal columnist.

2 The empirical literature shows little responsivaef labor supply to taxation. However, taxabloime is
much more responsive to tax changes than hour®K because there are many ways for income eatoers
adjust to a tax increase like reducing their effordt hours), changing the form of their compermsati
switching to less taxed activities and avoiding tax

% For example, the marginal tax rate on the higiresime individuals fell abruptly from 50% to 28%thre

US after the 1986 Tax Reform Act.

* In contrast, Swenson (1988) and Sillamaa (1999@94) only had an exogenous treatment and Sutter an
Weck Hannemann (2003) only had an endogenous teeditm

® Our endogenous treatment differs from the expertaialesign of Sutter and Weck-Hannemann (2003) on
several details. The latter used the strategy ndeithavhich taxpayers first indicate their choiceedfort for
tax rates ranging from O to an upper limit in 5%pst and commit themselves to supply the reportiedt ef
once another player has chosen his preferredThs: also required that the marginal income deereath
the number of tasks, which may be an unnecessanplaation since the marginal disutility of effovthich
cannot be controlled in a real effort experimestjkely to increase anyway. The marginal income wept
constant in our design. Finally, Sutter and Weckuhtanann limited the game to only two periods ahk@és
participants to vote on the upper limit of taxatiarthe second round. The effective tax rate wasrdened

by the median vote. We are not concerned with gofim this experiment because we focus on the
comparison of behaviors between the four treatments

® These four possible values for tax rates fit thevipus literature (Swenson 1988, Sillamaa 1998a),
retain only four of the five tax rates (12, 28, 33,and 87%) used by Swenson (1988). The 79% taxisa
an average of his two highest rates. Choosing 78%ks the symmetry around 50% that might have drive
subjects to choose the 50% rate simply out of syilmme&he tax rates are deliberately “slightly” qdecept
for 50%) so as to reinforce the subjects ‘randommetiefs. Finally, as mentioned in previous stadihese
tax rates appear to be quite realistic (the matginarate on the highest-income individuals fetirh 50% to
28% in the US after the 1986 Tax Reform Act).

" This treatment evokes a context of forced taxatiomwhich A is the decisive member of a pressumig

or a winning majority who acquired the power to Bato her exclusive benefit.

8 Our exogenous treatment differs from the expertalatesign of Swenson (1988). We measure the total
effect of tax changes rather than the pure sulistiteffect and keep different tax rates (12%, 2898,

79%).

° Although As are passive in the exogenous treatitheir presence was important to maintain the same
structure in both treatments and to show Bs theatdRk drawn from their income was not money burning

1% Our experimental design was conducted undeartermatching protocol.

1 zeiliger@gate.cnrs. fr

12\We adopt this standard formulation for simplicitfowever, the main theoretical predictions in #estion

extend to a non-additive formulation of the utilitynctionV, (W+ 1, (t,,€5),63) , wherei =(A,B),

I A(ty,65) =t e, I5(ts,65) = (@—t,)e; wis the individual's endowed wealth aMiis increasing in

wealth and decreasing in effort. An important agstimm we make is that the experiment leaves bakheyk
with equal time for leisure at home and the lagatetermined by the worker’s choice of effort.

13t is reasonable to assume that the pure timedigdactor is one in a (short) lab experiment.

% Since, in our experimental conditions, subjectkéa complete knowledge of each other and were thus
unable to “take the other’s shoes”, we postulatd they project onto others, by assuming implicttiat
their partner is similar to self (e.g., Cadinu d@dthbart 1996, Dunning and Hayes 1996, Gramzow et a
2001, Lévy-Garboua et al 2006).

15 Although they make a choice for several successaraes, rational players must plan a constant liehav
over all future games before the game starts, gimeg possess exactly the same information onualiré
periods. Therefore, we may assume a single gametésmine the prior social preference.

18 This implication of our model is not trivial becaithe group norm prescribes equalization of egspinot

of utility. Only marginal utilities of wealth aregaalized, and the worker gets no compensationifowbrk.
This result is a well-known consequence of stafgeddent EU (Cook and Graham 1977). Players prefer t
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be tax setters than workers and take no coveragjasighe risk of becoming workers when they arables
to exchange this loss on markets.

7t t' < t, with e [J(t) designating the worker’s best response to taxtrate

SW)=(1-9eld()- Qel(P<@Q- ) el(x- CaC)y
< (@-t)ed(f) - C(ed(t) = SW ) !
8 Emotional (impulsive) responses of this kind areally observed in cases of emergency and they often
take the form of all-or-nothing response (Zajon8@P Their existence is attested by the fact tagponders
commonly reject very unfair proposals in one-sHbmatum games.

19 Since tax rates vary by discrete amounts in opeement, this result suggests a high revenue-miaiim

tax rate on wages, lying outside this range orectosts extremity. The value of 71% estimated byl&@r

and Saez (2002) on taxable income may be takeroagea bound estimate of the conventional Laffenveu

2 By varying tax rates in 5% steps, Sutter and Wedakneman (2003) obtained a peak for the (behayioral
Laffer curve at 50% sharp. Since this is exactly tlalue predicted by our theoretical model, we feel
confident that tax revenues are maximized at 508¢ate under the endogenous treatment even thoegh w
use much larger intervals.

2L Our data also indicate that player A’s revenueshégher in the endogenous treatments for a 12%atax
Average player A's payoffs are 290 ECUs for a 1286 tate in the endogenous treatment (for the 26 tas
condition) and only 275 ECUs in the exogenous tneat. Similar results are found for the 52 task
condition. However, due to a very small numbemaliependent observations in the endogenous treaforent
the 12% tax rate, these differences are not statilst significant.

22 Although the difference in means is larger intiigh effort than in the low effort specificatiomgtlarger
variances in the 52-task specification explaintést results.

3|t is important to consider extensive participatiesponses to taxation, as Tobit permits, as 1619%9%)

did not work at all under the endogenous treatnirerthe high (low) effort condition and a majorit§y o
participants chose the maximum number of taskshatlbwer tax rates (12%, 28%). However, such
estimation cannot be done in a panel setting withividual effects since tax-revenues result frora th
interaction of tax setters A with workers B.

# Fehr and Géchter (2000), Masclet et al (2003), Emas Riedl (2005) and Carpenter (2007), have
investigated the relationship between punishmetgived by a player and the change in her contobuith

the next period. They all found a positive effecsanctions on contributions.

% The first difference knocks down all individuafests.

% The player's productivity in the experimental téslkobtained by dividing the total number of cotresks

by the time spent on these tasks. It capturesléyeps task-specific ability. For the regressions, have
stratified this variable in three dummies for highe first 33.33%), medium and low productivity \kers

(last 33.33%).

*"The picture is less clear-cut for the low effaeatment. However, the incentives for punishingmmor
violators naturally diminish with the harm causgd‘bxcessive” taxation.

% The proportion of incorrect tasks is 10% on averagthe 26 task treatments and 17% in the 52 task
treatments. However, there is no effect of taxsrate the number of incorrect tasks.

2 Total outcome= player A’ payoff+ player B’'s payoffnumber of correct tasks*(t)*100)+ (humber of
correct tasks*(1-t)*100)=number of correct task€310

*In figure 5.a, average work falls from 23.3 to7l8sks for Exo 26, but from 25.2 to 12.6 tasksHado

26. Infigure 5.b, average work falls from 46.2&8 tasks for Exo 52, but from 49.2 to 17.3 tdek€Endo

52.

3L Work elasticity is derived from table 3 by subtiag 1 from tax revenue elasticity.

%2The “first game” is a dummy variable partly captgrinexperience and pre-play intentions. The “tasi |
games” is a dummy variable taking value one intthe last games and zero otherwise. It might capture
fatigue. Besides, subjects were classified as-aigrse” if they preferred a $5 show-up fee tottely ticket
that gave them a 50% chance to get $11 and notitimgrwise. The lottery was drawn at the end of the
session.

e.d.
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Table 1. Experimental treatments

Tax rate

Work opportunities
26: low
52: high

random: exogenous
treatment
Ex026 (23 pairs)

Ex052 (23 pairs)

chosen: endogenous
treatment
Endo26 (36 pairs)*

Endo52 (22 pairs)

* The addition of new sessions with 52 tasks letbugduce the number of participants
in those sessions relative to the initial Zktsessions.

Table 2. Tobit regressions on the determinants ok revenue

26 tasks 52 tasks
Endogenous Exogenous Endogenous Exogenous
Rate 28 416.44* 345.17* 451.83 580.16*
(2.49) (5.62) (0.87) (3.78)
Rate 50 767.57* 745.45* 1349.24* 1077.07*
(5.38) (12.15) (3.08) (7.01)
Rate 79 710.21* 1 289.90* 471.83 1628.21*
(4.79) (20.69) (1.06) (10.57)
Constant 302.22%* 272.20* 590.0 547.66*
(2.20) (6.31) (1.38) (5.08)
Log Likelihood -4266.17 -2815.01 22772.76 -3175.15
Number of observations 648 414 396 414
Censored to 0 71 5 67 19
Censored to 2054 (4108) (64) 41 (22) 25

Note: t values are in parentheses. * significarii%a.

** significant at 5%. *** significant at 10%.
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Table 3. Tax revenue elasticity

26 tasks 52 tasks

Endogenous Exogenous Endogenous Exogenous

Th2,28=1120 0.629 0.739 0.363 0.565
1728,50= 1739 0.569 0.825 0.795 0.543
1150,79=1764,5 -0.104 0.898 -0.973 0.598

The unconditional expectations are predicted frbmregressions on tax revenues given in
Table 4. Tax revenue elasticitiggare computed from estimates B{(t;) and R(t;,,) at two

adjacent tax ratef andt;,,, at the three midpoints (20, 39 and 64.5%), by ftrenula:

[R(t.) = RDICR(E) + R(t)) /2]

[ti+1 -t ] /[(ti + ti+1) /2]

Table 4. OLS regressions of first differences in ark by treatment

26 tasks 52 tasks
Variable Endogenous Exogenous Endogenous Exogenous
-0.3609*  -0.1776*  -0.0613*  -0.0604**  -0.7126*  -0586*  -0.3106*  -0.1711%*
Tax rate change (-7.13) (-3.03) (-2.25) (-1.83) (-6.64) (-5.09) @8)  (-1.83)
Tax rate change Tax ~ 0.0193 -0.0282 -0.0685 -0.0649 0.1257 0.1626 0.0542 0.0362
rate increases (0.26) (-0.40) (-1.05) (-1.04) (0.74) (1.01) (0.31)  (0.21)
(dummy)
Tax rate change -0.2522* -0.0751* 0.2309 -0.2264*
High productivity
-3.64 2,11 1.52 -2.33
Worker (3.64) (2.11) (1.52) (2.33)
Tax rate change -0.3320* 0.0424 -0.6527* -0.1601 %+
Medium productivity
-4.97 1.32 -3.05 -1.79
Worker (-4.97) (1.32) (-3.05) (1.79)
0.0227 0.1885 1.1710 1.2425 -0.9223 -1.3470 -2.6750 -2.6399
Constant (0.03) (0.29) (0.96) (1.06) (-0.56) (-0.88) (-0.81) (-0.81)
Observations 180 180 115 115 110 110 115 115
Adj R-squared 0.4305 0.5047 0.2463 0.3164 0.4227 0.5032 0.3390  3600.

Note: t values are in parentheses. * significarittat ** significant at 5%. *** significant at 10%.
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Table 5. Determinants of workers’ choosing no taskPanel Probit)

Variable 0 task
Rate 28 -1.100***
(-1.89)
Rate 50 -0.143
(-0.40)
Rate 79 1.551*
(3.87)
High productivity worker x rate 79 0.156
(0.38)
Medium productivity worker x rate 79 2.426*
(3.29)
High productivity worker -0.179
(-0.35)
Medium productivity worker -2.721*
(-3.61)
Endogenous 1.589*
(3.63)
26 task -0.235
(-0.58)
First game -0.688*
(-2.68)
Last two games 0.344**
(2.05)
Age -0.136**
(-2.45)
Man 0.430
(0.99)
Graduate Student 0.076
(0.15)
Previous Participation 0.042
(0.10)
Risk aversion 0.212
(0.53)
Constant -1.104
(-0.72)
Rho 0.732*
(15.81)
Log Likelihood -259.568
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Note: t values are in parentheses. * significarit%t ** significant at 5%. *** significant at 10%.

Observations

1872

Figure l1a. Variation of tax revenue by tax rates (@ tasks)
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Figure 1b. Variation of tax revenue by tax rates (8 tasks)
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Figure 2a. First differences in work with first differences in tax rates (26 tasks)
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Figure 2b. First differences in work with first differences in tax rates (52 tasks)
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Figure 3. Frequency of choice of tax rates by tax setters

in the endogenous treatments
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Figure 4. Frequency of choice of tax rates by taxeters in the first game

in endogenous treatments
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Figure 5a. Average work by tax rate (range [0-26])
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Figure 5b. Average work by tax rate (range [0-52])
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