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EFFORT AND COMPARISON INCOME

EXPERIMENTAL AND SURVEY EVIDENCE

Abstract

This paper considers the effect of status or reatncome on work effort, combining
experimental evidence from a gift-exchange gamé wie analysis of multi-country ISSP
survey data. We find a consistent negative efdécithers’ incomes on individual effort in
both datasets. The individual's rank in the incodisribution is a stronger determinant of
effort than is others’ average income, suggestirgy tomparisons are more ordinal than
cardinal. Effort is also affected by comparisomsrdime: those who received higher income
offers or enjoyed higher income rank in the pastrebower levels of effort for a given current

income and rank.

JEL Codes M54, J33, Al13, C92, D63.
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A growing literature in economics is devoted to tlde of social comparisons in
various phenomena, including financial market b&vraeriminal activity, and subjective
well-being. One part of this literature has foaisa the role of relative income in labor
market outcomes: quits are negatively correlateth \ai reference wage given by the
average wage in the firm for similar workers; worsetabor force participation is
influenced by income comparisons; and rank inltiwal income distribution is a good
predictor of migration. These behaviors mostlyagn job choice. However, little is
known about the impact of relative income on howdhemployees actually work within
the job, even though efficiency wage theories amdt bn the concept of income
comparisons and relative concerns are appealexldn a&explanation of wage compression

(Frank 1984).

In this paper we try to fill this gap. We analyibe influence of income comparisons
on effort using both experimental and survey dat&/e suggest that such income
comparisons may explain why some of the empiricatlence on the wage-effort
relationship is mixed: while it is commonplace tssame that wages have incentive
effects, in empirical work higher wages are noteglsvassociated with greater effort. This
has variously been explained by a crowding-outceftd monetary rewards on intrinsic
motivation (Frey and Oberholzer-Gee 1997), supta¥e motivation generating choking
under pressure (Ariely, Gneezy, Loewenstein andav]a2005), or an earnings target
which bounds effort at some threshold (Camerer,cBak, Loewenstein and Thaler
1997). Here we test an alternative hypothesig:ittthvidual effort depends on both own
income and the individual's position in the relevarcome distribution. Due to social
comparisons those who are paid relatively well wbhdkder. We test whether others’
income matters, and ask, given own income, whictelattive income and income rank in

the reference group is most important in deterngingffort: are social comparisons



cardinal or ordinal? We further ask whether incaromparisons are not only horizontal
(i.e. to other individuals at the same point ind)rbut also intertemporal, so that the time

profile of individual income or rank helps to exiplaurrent effort at work.

Conclusive empirical proof of the existence of abcomparisons is elusive, as it is
difficult to know to whom individuals compare, abhdcause individuals' behavior may be
correlated within a group, not because they compmeach other, but because they are
exposed to common unobserved environmental facthe experimental approach
adopted here has the double advantage of defiaiqgiori the reference group and
limiting contextual effects. In addition, it redie@n actual and costly decisions instead of
subjective reported behavior. Survey data, orother hand, has the advantage of larger
sample sizes, and avoids the criticism that lalboyaexperiments are to an extent
unrealistic. The combined use of both survey axmeemental data is still very recent
(Fehr, Fischbacher, von Rosenbladt, Schupp and &ag®03; Carpenter and Seki,
2005; Brown, Gardner, Oswald, and Qian, 2008) aanl lbe seen as a joint test of
robustness. If there are consistent patternstim types of data, we can then have greater

confidence in the external validity of laboratorperiments.

Our laboratory experiment extends the standard-egifhange game between an
employer and an employee by introducing income @imspns between employees from
different firms. The reference group for employeeasists of employees in other firms
participating in the same experimental sessiorthis between-firm comparison design,
employeesa priori similar and are thus expected to receive the sagodibrium wage.

In the first stage of this game, the employer aff@arwage contract. In the second stage,
employees who accept the contract decide on tfffeirt éevel. In one treatment we can
identify income comparisons, as we inform employdesfore they choose their effort

level, about the wages offered by a sub-set of ro#meployers in the labor market.



Testing the robustness of our experimental resatisired a dataset with information on
discretionary effort that closely resembled theezkpental design. The survey data come
from the 1997 wave of the ISSP (International SoSiarvey Program), which includes

information on both earnings and self-reported réigsonary effort. The questions asked
in this survey are extraordinary close to the cxnté the gift-exchange game, in that the

employee’s effort is explicitly oriented towardsgroving the firm’s outcome.

The paper is organized as follows. Section 2 lyriefirveys the literature on social
comparisons, utility and behavior. Section 3 pnés¢he empirical strategy with respect
to both the survey and the experimental data. i@&edtreports the results from both data

sources, and Section 5 discusses these resultoanhlides.

1. Literature

The existing literature on social comparisons carbtwadly divided up into two strands:
that on behavior and that on utility. This divisican be illustrated by a direct utility

function:
Ui=U(a, §;, ...) forj# Q)

in which the individual’s utility,U;, depends on the actions of both the individual and
relevant othersy; andg. This utility function most often gives rise dodecision rule for

i’s utility-maximizing behavioa*; as:
a*=f(a, ....) 2)

The behavior and utility approaches to social atgons attempt to find empirical

counterparts to (2) and (1) respectively.

There are a number of drawbacks to the behavipraoach. First, data on behavior is
not always particularly accurate. Second, behawiten reflects the intersection of

supply and demand, whereas we are interested henglividuals’ preferences. Lastly,



under separability conditiohsothers’ behavior can affect my own utility, bustrmy
behavior. There are equally problems with theitytiapproach, via equation (1): in

particular, we do not necessarily know how to Imesasure individual utilitylJ;.

Interactions in behavior have been widely modelednemetrically, despite the
identification problems emphasized by Manski (1993Many of these studies have
concluded that social interactions do indeed imftigebehavior, in the sense that ‘if you
do more of something, then | am likely to do mor& as well’. One interpretation is that
this correlation reflects a concern for statusetaitive standing. Another is the possibility
that individuals might be learning from each othkout how pleasant or dangerous goods
or activities are (so that their behaviors are alated), rather than caring about their
status. Rival explanations emphasize the perhapsde of common omitted variables
such as contextual effects, although much cargpgedlly exercised in the empirical

literature to defuse this interpretation.

An alternative approach to identifying interacti@ppeals to proxy measures of utility,
such as life satisfaction, job satisfaction, angdgi@ess (Ferrer-i-Carbonell, 2005; Clark,
Frijters, and Shields, 2008). Perhaps becausescdixity of surveys which measure both
proxy utility and behavior adequately, most att@mthas been concentrated on the role of
income comparisons in the utility function. Emeai estimation has thus mostly been

based on the indirect utility functio¥,, testing specifications such as
Vi=V(y, , ...) forj# €))

in which utility depends on own’s and relevant oghencomes,y; andy; respectively,

rather than its direct counterpart (1) above.

! Formally, dUi/dada = 0.
2 Recent contributions in this vein have analyzedrnga(Duflo and Saez 2002), tax evasion (Fortin,rbacand

Villeval 2007), labor supply (Aronsson, Blomquishda Sacklén 1999), and students’ success at school
(Arcidiacono and Nicholson 2005; Sacerdote 2001).



Both the behavior and utility approaches requigd the reference group be identified:
to whom does the individual compare? There araumber of potential candidates,
including the individual's peer group (those whahthe same characteristics), others in
the same household, spouse/partner, friends, raightwork colleagues, and the

individual herself in the past.

An approach to modeling social comparisons whiamlzioes both of the above would
be to consider’s behavior,a;, as a function of both her own income and thahef

reference groupy; andy;:

a=a(yi, ¥, --.) (4)

This can be operationalized empirically as
a=RAo+ By+ @i+ yXi+s (5)

The Bcoefficient in equation (5) shows the extent to ahhindividual behaviora;,
depends on own income. If only own income mattersxplainingi's behavior, then the
estimate ofgwill be insignificant. On the other hand, if incensomparisons matter for
behavior, then bot}g and gwill be significant. If actiorais normal then we expe> 0

and @< 0. This is the empirical approach that we takthis paper.

The behavior we consider here is effort expandedak: we ask whether workers'

effort, @, depends on how much others earn, modeling

e=e(yi, Y*, ...) (6)

where we expeat; > 0 bute, < 0. Herey* is some transformation of the income vector
of other people who are in individuigd reference group. The idea is that individuahs
a comparison or reference person or grougnd reduces his or her own input or effort as

reference income rises, given his or her own wage.



Much of the efficiency wage literature is basedtlus idea of the comparison of one’s
own wage to those of co-workers (Akerlof and Yell&90) or of workers in other firms
(Summers 1988; Johansen and Strgm 2001). Howevéne extent of our knowledge,
empirical evidence that workers’ current effort sioe fact depend on relative income or

on own past income remains slight.

A recent literature in experimental economics haeskéd for evidence of social
comparisons among co-workers. In the first stefgbe game proposed by Charness and
Kuhn (2007), a principal can propose different vage her two employees. These
employees may have either homogenous or heterogeradility levels, but the direction
and magnitude of these differences are unknowmig@yees. In the second stage of the
game, employees choose their level of effort. Aditm to the treatment, wages are either
public or private. Income comparisons are showraftect employees’ behavior only
weakly, whereas firms reduce income differentiaddéneen co-workers for fear of low-
effort retaliation from the lower-paid employee.n other words, firms anticipate a
negative effect from income comparisons on efftwttis not actually observed in
workers’ behavior. This wage compression effect algao observed by Giith, Kénigstein,
Kovacs and Zala-Mezo (2001) in a game in whichrmfation about the contracts offered
to each employee was manipulated. They show tivatipals tend to reduce the income

differential between agents when contract infororats made public.

In these experiments, productivity differences mteoduced between co-workers in
order to motivate firms to vary their wage offer$he weak reaction by employees to

subsequent income comparisons may show that wockersider productivity differences

® One fascinating exception is Mas (2006), who eitpla natural experiment to consider the relatigmsh
between relative wages and effort. New Jersey @alidons bargain over wages with their municipapleyer,
with disputes being settled by an outside arbitra@mntrolling for the actual pay level awarded,dMiands that
12% more crimes per capita are solved (clearedhwingons win their case compared to when they [0b&s is
interpreted as evidence that police effort depardpay relative to some reference point. By waygadtrast,



to be a fair source of income differentials. Inr axperiment, on the contrary, all

employees have the same productivity, each firny eniploys one worker, and income
differences result from firms’ various choices (arad from any skill differences between
workers). Gachter and Thoeni (2005) provide anogiyperimental test using the strategy
method: subjects are asked to report their effatision in reaction to various

hypothetical income distributions. They identifyaage subset of individuals who reduce
their effort when faced with income inequality. dar experiment, incomes are actually
chosen by real firm-subjects, and we infer theuierfice of income comparisons from

individuals’ observed effort decisions.

2. Empirical strategy

Our empirical strategy is based on the joint useexgerimental data produced in the
laboratory and survey data. The survey data aisatydps to check the external validity
of the experimental evidence. When we evoke incaomparisons here, we define
income as the wage offered by the employer to thpl@yee, i.e. we do not take into

account the cost of effort which will depend on lineel of effort chosen by the employee.
3.1. Experimental Design

The game. Weidentify the impact of income comparisons on effing a version of the
standard gift-exchange game (Fehr, KirchsteigerRiedl 1993). Each session involves
twenty subjects who are divided into two groups, ite the role of firms and ten in the
role of employees. Roles are attributed at randoih are kept constant throughout the
session. All employees have the same charactsigti contrast to Gutét al. (2001) and

Charness and Kuhn (2007). Workers do not diffeability and thus do not have to form

most of the experimental work on the impact of dhéncome tests for inequality aversion and fosusae
distribution decisions through choices over tarsatransfers or the distribution of income (sew€&b2004).
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beliefs about the relationship between other emgdeyproductivity and their incomes. A
Benchmark Treatment and an Information Treatmeméueplemented.

The Benchmark Treatment consists of the stand@irgéxghange game. The use of this
standard game ensures that our results can belgioemnpared to those from previous
experiments before we introduce a new elementanriformation Treatment. In each of
the ten periods of the game, each firm is matcledlomly with an employee. Each

period consists of two stages.

In the first stage, the firm offers a contract dstisg of a wagew D[ZO,lZCﬂ to its
employee. In the second stage, the employee deeithether to accept or reject the
contract. If the contract is rejected, both thenfiand the employee receive nothing.
Upon acceptance, the employee has to choose lasdéeffort,e D[O.l,l].4 The greater
is the employee’s effort, the higher are the firpisfits but also the greater is the effort

costc(e)borne by the employee. This effort cost is conasxshown in Table 1.

In the standard gift-exchange game, the employeny®ff is:
= (v— W)e
wherev is an exogenous redemption value; in our experimer120. This expression

guarantees that the firm does not make a loss iévle@ employee chooses the minimum

level of effort. The employee’s payoff is:

m=w- c(e)- 20

* It is important to separate these two stagesderio respect the standard gift-exchange gamecacideck the
comparability of our results in the Benchmark tneant to those in previous work. As argued in ttezdture on
gift-exchange games, this design allows us to thiseyte the effort decision from the job entry dimisand to
analyze whether income comparisons exert the sarfhigemce, if any, on both decisions. Combining the
decision to accept an offer and the choice of effoone single stage would simplify the design thig requires
that the decision to accept a contract offer afidrtethoice be determined in the same way, or thjgcting a
contract is equivalent to complete shirking onjtite As the results will show, we reject this hypegdis. In any
case, there is no guarantee that an agent wouldsehto exert zero effort were she not allowed fectea
contract offer.

11



with a fixed labor market participation cost of @@rresponding to travel costs, say).

These payoff functions are common information. tiéé end of the period, the firm is
informed about the level of effort chosen by thepkayee, and both the firm and the
employee are informed about their respective payoth each new period, the pairs of
firms and employees are randomly reshuffled. Wgl@ment a perfect stranger matching
protocol in the sense that no agent is matched avithprincipal more than once, and this
is common information from the instructions. Thikws us to rule out any reputation-

building behavior (Gachter and Falk, 2002).

The Information Treatment has the same structiite difference lies in the fact that at
the end of the first stage, after the firm’s incoofter is revealed, the employee is told
about the income offers received from their firmsfbur other employees in the same
period. Employees can thus compare their own imctorthe income offered to othar
priori similar employees on the labor market (but nowookers) before rejecting or
accepting the contract, and thus before choosifogtefWe choose to display only partial
information about other income offers (in each qerifour other randomly-chosen
income offers, instead of the whole distributioa)produce a greater variety of income
distributions within the reference group. In agtdit this procedure allows the relative
income effect to be identified separately from greriod effect. In contrast to the
employee, the firm is not informed about the otlens’ income policies. This reduces
the likelihood that firms behave in a different waythe two treatments. This is justified

by the fact that we are mainly interested in theagarison between employees.

Equilibrium of the game. The equilibrium of this game with selfish andoatl players

IS @ minimum wage — minimum effort pair of decisgpifw=20, e=0.1]. The minimum

® This fixed cost, which has to be covered by firmage offer, exists only to avoid having a minimwage of
zero in the set of firm’s actions; it has no imptions for the theoretical predictions of the game.

12



wage contract should be accepted since the emplge®o better alternative. Equally,
the employee should accept the contract and chib@seame (minimum) effort level in
both treatments since the incomes offered by dilhmis do not enter into the standard
individual utility function. Firms should thus eff the same (minimum) income in both

treatments.

However, it is possible that, in both treatmentgsome and effort be above their
theoretically-predicted levels. Indeed the literathas shown that employees typically
reciprocate high (low) income offers by choosinghh(low) effort levels that increase
(decrease) the firm’'s payoff (Fehr, Gachter andck@teiger, 1997‘3. In addition,
information about the income distribution may affetfort in the Information Treatment
if individuals are sufficiently sensitive to incomeomparisons. If subjects make
horizontal comparisons (i.e. among employees), vag expect effort to be positively
correlated with both relative income and incomekra@n the contrary, as firms are never
informed about the income distribution, there is neason why their behavior should

differ across treatments.

Procedures. The experiment was conducted in the experimdataratory of GATE,

Lyon, France, using the Regate software (Zeiliged@. A total of 120 undergraduate
students, from three local Engineering and Busisehsols, participated in one of the six
sessions organized. Two of these concerned thehBeark Treatment and four the
Information Treatment. No-one participated in mthran one session. Upon arrival, the
subjects drew a label from an envelope, indicatimg name of their computer. The

instructions (see the Appendix) were distributed egad aloud. The subjects then filled

® One might argue that individuals may also reciptechigher income rank and higher relative inconit w
higher effort in the Information Treatment. Howevier our experiment, firms were never informed abihe
income distribution. As a consequence, rankingraatrbe considered as intentional on the part oktheloyer.
In any case, employees would presumably only recite relative income if it were valuable to thavhjch is
exactly what we want to demonstrate.

13



out a questionnaire that allowed us to check thederstanding of the rules of the game.
Questions were answered in private.

The subjects subsequently discovered their rolen(ior employee) The program
paired firms and employees randomly and anonymously the game was repeated 10
times under a perfect stranger matching protoaahdirm made an income offer to each
of the employees. This yields a total of 200 waffers in the Benchmark Treatment and
400 wage offers in the Information Treatment. Eamhployee made 10 contract-
acceptance decisions and, if the contract was textephose an effort level. The next
section concentrates on the analysis of thesetefémisions.

Each session lasted one hour on average, includengayment that was carried out in
a separate room. The experiment was conductexpierienental currency units with 100
points equal to 4 Euros. Each subject earned a@mage €14 from the experiment,
including a show-up fee of €4. This indicates tima¢ach period, the subjects earned on

average €1.

Compared with survey data, this experimental apgroaresents many advantages:
income is perfectly measured, effort is observeeéatly instead of being self-reported,
and the reference group is controlled. Howevex atificiality of the laboratory may cast
doubts on the external validity of experimentautess For these reasons, we complement

our experimental analysis with survey evidencemnmome and effort.
3.2. Survey Data on Work Effort

The survey data, multi-country and cross-sectiome from the 1997 Work Orientations

module of the International Social Survey Programthe ISSP ttp://www.issp.ory

The key variables in our empirical analysis areoreffearnings and hours of work.

Income is measured as individual yearly labor magleenings, converted to U.S. Dollars

" A firm cannot know whether a lack of reciprocisydue to comparisons or to the employee’s selftshine

14



using Purchasing Power Parities from the OECD. rblaai work are measured at the

weekly level.

The variable we wish to explain in this paper i®®fat work. This is almost never
observed directly in survey data. To compare apeamental evidence to (larger-scale)
survey data, we require a survey in which employeg®rt their willingness to exert
effort in order to improve their employer’s outconas in the experimental set-up where
the employee provides extra effort at his own énsbrder to increase her employer’s
earnings. The question we appeal to in the IS$& idacrafted to measure discretionary
effort, and is thus arguably well-suited to ourlgsig. All those in employment are asked
to indicate the extent to which they agree withuenher of statements. One of thesels: “
am willing to work harder than | have to in order lhelp the firm or organization | work
for to succeet® This question is remarkably close to the cont#ixthe gift exchange
game, in which any level of effort above the minimis voluntary and increases the
firms’ profit, but decreases the employee’s paydffinay seem reasonable to assume that
that “helping the firm to succeed” in the surveyadis analogous to improving its payoff,
and conversely that increasing the firm's earningshe experiment is comparable to
helping it to succeed.

The weighted distribution of answers to this quesin the 1997 ISSP is shown below

in percentages.

Strongly agree 16.7%
Agree 42.4%
Neither agree nor disagree 24.2%
Disagree 12.0%
Strongly disagree 4.5%

® This is similar to variables used in Managementapture organizational commitment. See Jaworgkikaohli
(1993). It could also, of course, reflect the emgpk’s effort to prevent the firm going bankruptwever, even
in this context, employees provide costly efforbnder to improve the firm’'s outcome.

15



Keeping only full-time or part-time employees addéii65 yields a sample of 12 000
observations over 17 countries (considering the ®@&manies separately). Missing
values on earnings, hours of work and effort finaloduce a regression sample of around

10 000 observations.

We are interested in describing differences in tegponse to the effort question
between individuals. A first pass is to look a& #tross-country pattern in discretionary
effort. To do so, we allocate a value of 5 todagly agree” through to a value of 1 for
“strongly disagree” to the question described abovBable 2 shows the number of
observations and mean effort, ranked by countrgnftbe lowest to the highest average

effort.
(Insert Table 2 about here)

There is something of a country pattern in the eéegsf social reciprocity at work.
Mediterranean countries are broadly towards th&oboof this ranking, while workers in
Anglo-Saxon countries are on average more willmgvbrk hard to help their firm or
organization. Portugal is an exception to thisegahrule, appearing towards the top of

the ranking’

The main thrust of our paper is, conditional on rdoy to see how workers’
discretionary effort is related to individual demaghic and job characteristics. We are
especially interested in the role of income. Watrd for individual income and hours of
work, but also for reference group income. Thitelais defined in a similar way to that

in the Leyden school: by calculating average valoésincome over fairly broad

° There is a strong correlation between unemployraadtthe mean of this effort variable. The aver@g€D
standardised unemployment rate in 1997 of the lbs&gen countries in the ranking was 12.3%, anag&i9%

for the ten highest-ranked. Both the Pearson apda$nan correlations between mean effort and the

unemployment rate are significant at better th@n2¥ level. One interpretation is that socialpemtity allows
firms and employees to attain Pareto-superior eympémt outcomes.

16



demographic group®,here country, gender, education and age. Therthege education
groups (up to 10 years of education, 11-13 yeargdofcation, and over 13 years of
education), and three age groups (16-29, 30-444&r8b). There are thus 17 (country) *
2 (sex) * 3 (education) * 3 (age) = 306 referencaugs. These average income measures
are called comparison income in the regressioresaland correspond i in equation

(6) abovet* Comparison income for individualin cellj is calculated excludinigs own

income.
3. Results

Effort may be influenced by own income, by relatimeome or income rank, or by the
income the individual received in the past if thare intertemporal comparisons. We
estimate discretionary effort equations on botheexpental and survey data to determine

whether income comparisons affect individual effmhavior.

3.1 Effort and comparisons to others
The average wage offered by firms in the experine®3.51 (Standard Deviation 19.7)
in the Benchmark Treatment and 53.09 (S.D. 20.@héninformation Treatment (where
wage offers are constrained to lie between 20 &J. 1Both average figures are clearly
above the equilibrium wage of 20 (one-tailed t;t@st0001) but are not significantly
different from each other. Firms do anticipateipeacity from their employees, but they

do not expect comparisons between them.

Two different specifications of comparison income ased. The first is a normalized
rank form, defined as: rank in cell or group / n@mbf observations in cell or group, with

a correction for ties. This is a measure of hogitfdividual's income is ranked relative

1% 5ee for example van de Stadt, Kapteyn, and vabede (1985).

1 This cell-average approach does not suffer froenidlentification problems which occur whehis predicted
in a regression framework, as the cell-averagenmca not a linear function of the variables (the variables
which define the cells — here country, age, geaddreducation).

17



to the other members of the reference group irrtftemation Treatment and in the ISSP
survey data (and not relative to all individuals)n the experimental data, the rank
determines the position of the subject relativéh four other group members for whom
wage information was revealed. This measure istéed between just over zero for the
bottom-ranked income in the cell to one for the-tapked income. The second
comparison measure is average reference group acexcluding the individual's own

income. Average and individual earnings levels expressed in experimental currency
units in the experimental data, and in thousands.&. Dollars per month in the ISSP

data.

We estimate the influence of comparison incomeftortan the experimental data via
random effects Tobits. The use of Tobit modelsistified by the number of left-censored
observations in the sample. Table 3 displays iktiloution of effort levels and mean
income per effort level. It shows that minimumoeff (i.e. 0.1) was chosen 98 times out
of 180 in accepted contracts (54.4%) in the Benckriiaeatment, and 214 times out of
378 in accepted contracts (56.6%) in the Infornmafiveatment? Not taking this data

censoring into account would bias the coefficients.
(Insert Table 3 about here)

Table 3 indicates a positive relationship betwe@coine and effort in both
experimental treatments. This is typically obsdrwe the gift-exchange game (Fehr,
Géachter and Kirchsteiger 1997), and is consisteitlh wocial motivations leading to

reciprocity. While the income-effort relationshipoks somewhat steeper in the

12 1f we consider individuals instead of decisiong @bserve that only a minority of subjects behaléssly.
Defining as selfish individuals those subjects whoose the minimum effort in at least 8 periodsafutO, we
have 35% of selfish people in the Benchmark an&%7in the Information Treatment. We cannot however
determine whether this difference is inherent ®\hry nature of the subjects involved in the treatments or

if it is attributable to the dissemination of incermformation. If the latter, some fraction of mmum effort
decisions are motivated by social comparisons rdttem selfishness.
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Information Treatment, the joint presence of inccame comparison income makes such

bivariate conclusions untrustworthy.

The effort regression results using the experimendida are shown in Table 4, and
those based on the ISSP survey data in Table ble Baconsists of two panels. The left
panel displays the results of six regressions irclwkthe dependent variable is the effort
choice of subjects who accepted a contract offidre right panel, which we will discuss
below, presents the results of alternative spetifios that check the robustness of the
results. The Tobit models account for both leftd aight-censoring. In addition, since
each subject is observed a number of times (u@tonies if the subject accepts all the
contract offers), we appeal to panel data methattsrandom effects. In the Benchmark
(Information) Treatment, 20 (22) contracts werectgd. Our sample thus consists of 180

effort decisions in the Benchmark Treatment andi@8#8e Information Treatment.

Regressions (1) and (3) control for own incomeha Benchmark and Information
Treatments, respectively. Regressions (2) anda@4) normalized income rank as an
explanatory variable: higher values of this rankiatale correspond to higher positions in
the reference group income distribution. Sincejestib are not informed about their
income rank in the Benchmark Treatment, this “gi@cevariable should be insignificant
there, except if income and rank are strongly oelir. The last two regressions in the
left-hand panel refer to the Information Treatmenly. Regression (5) replaces income
rank by average reference group earnings (excludimg income), and regression (6)
includes both income rank and average group eanindhese experimental effort

regressions control for both gender and numbepsf-paccalaureat years of education.
(Insert Table 4 about here)

Table 5 reports the results of four estimationstlos ISSP survey data in which the

dependent variable is the degree of willingnessddk harder than requested to help the

19



company or organization to succeed. Each individuabserved only once and we have
9854 observations. Ordered Probit regressions strmated as the survey effort allows
five ordered replies. We follow the same logidasthe experimental data: regression (1)
includes own income only; regression (2) adds nbmed income rank; regression (3)
replaces rank by comparison income; and regreqdipestimates the joint influence of
own income, rank and average reference group incokive also control for hours of
work, age, gender, education and marital statud, ianlude country dummies. The

standard errors in this Table are clustered atefezence group level.
(Insert Table 5 about here)

The results in Tables 4 and 5 show that effortrisngly correlated with own absolute
income at the 1% level in both treatments of theeeimental data and in the survey data.
Regressions (4) in Table 4 and (2) in Table 5 rettea influence of others’ income:
normalized income rank attracts a positive andiggmt coefficient_conditionabn own
income. For the same number of Dollars/experimentdts earned, individuals are
willing to work harder the higher is their position the reference group income
distribution. Unsurprisingly, normalized incomenkais insignificant in the Benchmark
Treatment (regression 2 in Table 4), where indigldiare unaware of their rank. In the
experiment, a rise in rank of one position (out fofe) increases effort by 0.57
(=0.20*2.87), which is equivalent to a wage inceea66.52 for given rank. Compared to
average income per period (53.09), this latter espmts a wage rise of 12.3%. The
rank/income elasticity is thus 0.614 (=12.28/20).the survey data, a 20% rank increase
has the same effect on effort as an extra $606énpeth, which is 32% of average income,
yielding a rank/income elasticity of 1.6. This Iy elasticity may reflect the wider
distribution of income in the survey data, the fédett rank matters more “in real life”, or

that rank is more important when reputation-buildis possible.
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The experimental evidence thus points to incomdipaswithin the reference group as
being an important determinant of how much disoretry effort workers provide, over
and above the actual income they receive, whidbrl&tas been the focus of the literature
to date. This is confirmed by the survey dataysist® This, to our knowledge, is one of
only a small number of empirical findings pointibg relative income and status as a

determinant of employees’ behavior.

In regressions (5) in Table 4 and (3) in Tablevgrage income in the reference group
attracts a negative coefficient, which is significanly for the experimental data. If we
include both normalized rank and reference earnimgjse same regression (column (6) in
Table 4 and column (4) in Table 5), this marginalignificant effect disappears, whereas
the coefficients associated with rank remain pesitnd significant. Our second key
result is therefore that ordinal comparisons, aasueed by normalized rank in the income
distribution, are a more powerful predictor of eoyde behavior than are cardinal

comparisons, i.e. from others’ earnings expressediirency unitd?

Other results in Table 4 show that in the expertaletiata, gender and education have
a marginally significant negative effect on effamt the Benchmark Treatment but no
significant impact in the Information Treatmenth the ISSP data, controlling for rank or
average income, effort is higher for men, the nedrrand the higher-educated. The
difference between the experimental and the ISSR dey reflect the far smaller
variance in the demographic variables in the studahject-pool than in the ISSP data.
Last, the estimates on the country dummies in 8%PI regressions (not shown) largely

reproduce the effort ranking in Table 1.

'3 The ISSP results are largely unchanged when we ithe 20% of observations which are found in refeee
groups with 30 observations or less, or if we udesa aggregated reference group by dropping educair
age.

 This result concurs with that in Brown, Gardnesw@ld and Qian (2008), where income rank is shawn t
outperform average reference group income in thagisfaction equations (influence over the jobjagment,
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3.2 Robustness checks

To check the robustness of our experimental reswishave considered a number of
alternative specifications, some of which are regabin the right-hand panel of Table 4.
For the sake of simplicity, we only report the estiions including both own wage and

normalized rank.

The main results reported above were based onlthose subjects who accepted a
contract (and consequently reported an effort }evaternatively we can include those
who rejected the contract, imagining that they wlolshve provided zero effort. In this
case, no observations are excluded. We thus estimablumn (7) a random effects Tobit
model in which the left-censoring is set at effextel O rather than 0.1; column (8) shows
alternative estimates from random effects Geneardlizeast Square estimation. Both
regressions cover 400 observations, as opposed/&o p8eviously. We find that,

controlling for absolute income, rank continuegxert a significant effect on effort.

These regressions are based on the strong assantipdiorank affects the decision to
reject an offer and the choice of minimum (but pws) effort to the same degree. To test
this hypothesis, we next estimate a random effBotdbit for the decision to accept an
offer, with the same explanatory variables as jnesly: the results are shown in column
(9). The probability of accepting an offer depedsthe absolute wage proposed, but is
not affected by income rank. A potential explamatis that contract acceptance is a blunt
decision, while there is more latitude in efforbade. It is therefore important to respect
the sequential structure in the gift-exchange gaemarating offer acceptance from the
choice of effort. This also explains why treatofter rejection as the choice of zero effort

reduces the significance of rank (from the 1% ®35b0 level).

and supervisor's respect). For the fourth dependariable, satisfaction with pay, both rank anéerence
group income attract significant coefficients.
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Bearing this in mind, we proceed to an alternative-step estimation procedure that
respects the sequential nature of the game in dodeorrect for any selection bias from
the exclusion of the observations correspondinghi® rejected contracts. We first
consider the random effects Probit estimated irurool (9) as a selection equation,
producing the inverse of the Mill’s ratio (IMR). &\hen explain effort, conditional on
contract acceptance, corrected for selection biaghe introduction of the IMR as an
explanatory variable. This second equation isteged as a random effects Tobit, the
results of which are reported in column (10); weehalso estimated this equation via
Generalized Least Squares (not reported here). h Bpecifications show that rank
continues to affect effort (at the 5% significarleeel). GLS estimation suggests that a
rise in rank of one (for example, fron{'%o 4", or from 4" to 3% increases effort by

almost 1 unit.

Finally, column (11) provides additional estimatath clustered standard errors at the
individual level to take into account not only hretekedasticity but also the correlation of
residuals across observations. Similar estimatioits clustered standard errors have
been carried out for each of the previous modé&lse main message from the regressions

in Table 4 is unaffected by this clustering.

The robustness checks therefore all deliver theesammclusion’? individual effort is

sensitive to income rank.

3.3 Effort and comparison income across groups

> We have also estimated models in which we coritmoheteroskedasticity using the Chamberlain praced
(results available upon request). More specificalle add X; (the average individual rank of the individual in

all previousperiods) to the random effects Tobit model. Osuls remain unchanged. Estimating Generalized
Least Squares with fixed effects yields similardasions.
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Our main results in Tables 4 and 5 concern aveedfgets over all individuals in the
sample. However, we may suspect that certain groeged to relative income in different
ways. In particular, based on recent experimentalemce on the impact of gender on
competition or social preferences, we consider drethe impact of rank on effort is

different for men and women in both the experimieata the survey data.

The experimental results in Table 4 include inteoas between “Male” and both own
income and income rank. The estimated coeffici@msthese interactions are always
insignificant, showing that men and women readhtmme similarly in determining their

effort choice.

The ISSP survey sample is more heterogeneous, iajo@ number of different
scenarios to be tested. As well as gender, we eam ¢onsider a potential role for the
environment in which wages and effort are decid&@. consider potential moderating
effects of union membership, sector (public vsvate), and managerial status. The
regressions in Table 5 are run separately for eathese different groups. In the case of
union, sector and manager, the reference groupdsfined according to the respective
variables (so that managers consider their rankngstoother managers); the reference

group is already defined by sex.

The estimated coefficients on the income terms fspecifications (2) and (3) in Table
5 are shown in Table 6, for the eight sub-groupdeurconsideration. The first panel
shows that, as in the experimental data, therenargharp differences between men and
women. Income rank attracts a positive coefficimtboth groups, although significant
only at just outside the ten per cent level, dusn@ller sample sizes, while the estimated
coefficient on average income in the reference giewmnegative but very insignificant.

(Insert Table 6 about here)
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The second panel considers union status, and liféeeesdces do arise. Effort for non-
union workers is related to own income only, withrole for income comparisons. Effort
for union workers is very sensitive to income rapkrhaps indicating the key role of
wage fairness in union negotiations. The third pameeeals little difference in the
qualitative effort results between the public andaie sectors. Last, the effort of workers
in non-supervisory positions is only affected bgittown income. However, workers with
managerial responsibilities are sensitive to incaomparisons, particularly in terms of

income rank.

While Table 6 does show that effort for some groapsvorkers is more sensitive to
income comparisons than for others, it is worthngpthat in none of the eight groups is
“comparison income”, the average Dollar amount edrny others in the reference group,

significant. Comparisons continue to be ordinaheathan cardinal.

3.4 Effort and comparisons over time

The results so far have discussed the relationsttiween others’ income and own effort.
Here we turn to comparisons to the income thatrttiwidual herself received in the past.

The broad idea is that past exposure to highemiesomay reduce the utility associated
with current incomes and thus decrease the cuteset of effort. This hypothesis has

been tested with measures of satisfaction in paaial (see Clark 1999; Weinzierl 2005),
but as far as we know, not with measures of belhawioh as effort. In parallel, a separate
literature on time-inseparability in behaviors swsh consumption and labor supply has

developed.

One difficulty in these literatures has been toueaghatceteris paribusolds over the
long time-periods between waves. Experimental degadeally-suited to testing models

of habituation since we impose the same environmoeat time, especially in the perfect-
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stranger framework where there is no role for rapom building. We therefore
investigate the role of previous income in deterngncurrent levels of effort, by
estimating random effects Tobit models on the erpamtal data only. The dependent
variable is the choice of effort conditional on trast acceptance. Oaar priori is that

higher past income will reduce current effort, astpncome acts as a benchmark.

We pick up the effect of past income by includingiming maximum income and
running minimum income as additional explanatorgialdes. We thus ask whether effort
at timet depends on the highest (lowest) income the indalittad been offered up to and
including timet. We carry out an analogous analysis with resfecank to determine
whether effort is influenced more by past incoméwpmast income rank. This running
maximum/minimum specification is inspired by theakend transformation, which has
been used to model how a flow of pain is conveit#gd a final global evaluation
(Redelmeier and Kahneman 1998)The period dummies in this regression pick up the
fact that the running minimum (maximum) mechanicalleakly decreases (increases)
over time, and avoid any spurious correlation betwainning minimum and maximum
and the dependent variable. The usual demogragriables are also included. The
results are shown in Table 7.

(Insert Table 7 about here)

Table 7 shows that the past matters: for a giveanre and a given income rank, effort
is significantly lower the higher is the most gemex income offer received in the past
(regression (1)), and the higher is the best incoamé& achieved in the past (regression
(2)). In contrast, running minimum income and rmgnminimum rank do not influence
the current level of effort. This suggests thghhpast income and income rank are used

as benchmarks with which to evaluate the currefar'sfgenerosity, and thus the degree
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of reciprocity. Regression (3) compares the infliee of the two past income measures.
The best past rank in the income distribution (icent at the 2% level) matters more
than best past absolute income, which is itselfdédine significant (12%). The
insignificance of the interaction between gendeat eank shows that, as above, men and

women react in the same way to rank.

4. Discussion and conclusion

Evidence for the role of status or comparisonsetemining behavior remains elusive.
In this paper we have looked for effects of incoooeparisons on discretionary work
effort in experimental data. We then compare tkigegmental findings to results from

large-scale survey data. We have three key fireding

First, effort at work depends both on the indivickiawn income, and on what others
earn, both in the experimental and survey datar r@sults thus contribute to the still
small literature showing that comparisons affedtawgor via actual costly decisions and
not only self-reported well-being. We further legk this to be one of the first papers to

combine experimental and survey data to do so.

Second, income ranki.€. first, second, ... in the relevant distribution) asbetter
predictor of effort decisions than is average mgiee group income. As such,

comparisons are ordinal rather than cardinal.

Last, the income profile over time matters in ftséfhose who received higher income
or higher income rank in the past supply less etimday, at a given current income and
income rank. This result is potentially importdot understanding for example the

frequent failure of mergers. While the literatin@s concentrated on the role of income,

6 Data from period 1 are dropped as income (incoam&)rand running maximum/minimum income
(income rank) necessarily coincide in this periddhe period dummies therefore refer to periods Bxo
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mergers may involve substantial changes in rankedls we have shown the latter to be a

strong determinant of motivation.

There are a number of explanations of the rankisehsof effort. We have presented
our results in terms of income comparisons and eonéor status. Alternatively, effort
choice may derive from inequality-aversion (see dgample Fehr and Schmidt 1999):
those who receive a high income increase theirrte§o as to reduce the difference
between their own earnings (i.e. income minus eftmst) and those of lower (and
particularly the lowest) income workers. Whileidt difficult to distinguish cleanly
between theories, we note that inequality-aversionld predict a stronger effort role for
others’ incomes than for income rank, whereas it lexperimental and survey data we
find the opposite. Also inequality-aversion does explain the role of past income and

income rank in explaining current effort, whereasoime comparisons do.

Another alternative explanation of our results hettworkers learn what the “fair
income” is in the group: in this case, their effoides not depend on within-period
comparisons as such, but on the search for the rardh learning. Subjects learn
progressively how their current firm’s behavior quares to that of other firms; this
would also explain why past wages negatively aftectent effort, everything else being
equal. As such, our regressions might capturenapadson effect based on learning.
Although the subjects likely do learn the averagge@over time, we do not believe that
this learning entirely replaces the rank effect, dnumber of reasons. First, if we were
observing learning in the experiment, employeesikhoeject more offers over time as
they learn what the fair income is, and shouldatejaore contracts in the Information
Treatment than in the Benchmark Treatment. Neifi¢hese predictions holds. Second,
if only learning is present, income rank shouldifsgnificant, or should at least be less

important than the reference income within the grotdowever, reference income in the
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experiment is less significant than is rank, ancemvkve include both variables in the
regression at the same time, only rank remaingfgignt. In the survey data, reference
income is never significant. Last, in the expenitméhe employees should also care about
both own best and worst wages in the past, whicloishe case. As such, we believe that
an interpretation in terms of rank and status-segls the most consistent with all of our
experimental and survey findings.

One general implication of our work is that comhgniexperiments in a controlled
environment and survey analysis, based on subgdtta, serves as a validation exercise.
While both approaches have been criticized for is¢pareasons, here they produce
remarkably similar and consistent results aboutitiygortance of income rank on effort
decisions. Another validation procedure would stn®f asking the experimental
subjects to perform a real effort task insteadickipng numbers from a table. This would

constitute a natural extension of this paper.

Over 20 years ago, Bob Frank (1985) suggestedfittmas can trade off status and
wages. In the context of between-firm comparistims, paper has shown that these two
are indeed substitutes in terms of inciting workiort. Worker effort is lower in the face
of both absolutely and relatively low incomes, whéhris relativity concerns both others
in the same period and oneself in previous periotisis may explain why firms favor
income secrecy, and also why the same income aina ip time might produce different
effort levels. The results also demonstrate thecagie advantage accruing to firms
paying rising income profiles. More generally,onte comparisons, both to others and to

oneself in the past, seem to be a pervasive eleofie@abnomic life.
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Appendix: Experimental Instructions in the Information treatment

General information

You are going to participate in an experiment anl#tbor market for the MiRE- Ministry of Social Affs.

If you read these instructions carefully, you camea considerable amount of money. The amounbof y
earnings depends not only on your decisions, [Bd ah the decisions of the other participants ydu w
interact with. During this session, your earning lme calculated in points, with

100 points = 4 Euros

At the end of the session, all the profits you hengale in each period will be added up and convented
Euros. In addition, you will receive a show-up &det Euros. Your earnings will be paid to you irslean a
separate room in order to preserve confidentiality.

At the beginning of the session, each of the 2€igipants will be assigned one of two roles: 1Ctipgrants

will be “employees” and 10 participants will bertfis”. Your computer screen will inform you aboutuyo
role. You will keep the same role throughout thesgen. You will never be informed of the identitytbe

participants you will interact with.

The labor market consists of 10 periods.

Decision-making in each period

Each period consists of two stages.

- Inthe first stage, each firm is paired randomlg anonymously with an employee. Each firm makes a
income offer to his employee. The employee is imied of the income offer made by his firm and he is
also informed of the income offers made by 4 ofiners randomly chosen in the room.

The employee can accept to work for the incomereffdy his firm or not to accept his firm’s offéfr.
the employee accepts the offer, he proceeds teeitrend stage.

- Inthe second stage, the employees who have adcapteffer must decide on their quantity of work.

The details of the procedure are explained below.

Please note that in each new period, the firm-epgagairs are reshuffled. You are sure not to aater
more than once with the same firm or with the semeloyee if you are a firm.

Information about the labor market in each period

1. At the beginning of the period, the firm makes #fieroto the employee. This income is between 20 and
120 points. Information about this income offerllié communicated to 4 other employees.

2. The employee is informed about both the incomeraffade by his firm and the income offers made by
4 other firms to their employees. These firms d@sen randomly.

3. The employee can accept the offer from his firm aotgk. He can reject the offer and, in this cage, h
does not work: both he and the firm earn nothirgtie current period. Only the firm is informed abo
the acceptance or the rejection of his offer byehiployee.

4. If the employee has accepted the income offergheives his income and must decide on his quantity
of work. The firm is informed about this quantitfwork but neither other firms nor other employees
are informed about it. The employee must bearrespartation cost of 20 points.
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How are payoffs in each period determined?
The employee’s payoff
1. If the employee has rejected his firm’s offer, p#sy/off is zero for the period.

2. If the employee has accepted his firm’s offer, ¢éhgployee receives his income. He must subtract from
this income both a transportation cost of 20 poamtd the cost associated with the quantity of wark
has chosen.

3. The employee determines his quantity of work inagiiog a number in between .1 and 1, as indicated
in the Table below. The smallest quantity of wask.1 and the largest is 1. The higher the number
chosen, the greater the quantity of work, and tgker the firm's payoff.

4. The greater the quantity of work chosen, the highehe associated cost to the employee. The Table
below shows how costs vary with the quantity of kvor

5. Inthe case that the income offer is acceptedethgloyee’s payoff in points is determined as fodow
Employee’s payoff in points in each period =

Income — cost of the quantity of work — transportaion cost

Transportation cost = 20 points
Relationship between the quantity of work and tbs&oaiated cost

Quantity of A 2 3 4 5 .6 v .8 9 1
work
Associated 0 1 2 4 6 8 10 12 15 18
cost

The employer’s payoff

1. At the beginning of each period, the firm receit@® coupons from the experimenter that can be used
to pay the income of the current period. If thenfioffers a income of 120 points to his employee iaind
this offer is accepted, then the firm has no cospleit. If the firm offers a income of 20 pointshs
employee and if this employee accepts this offemthe has 100 coupons left. More generally, tine fi
keeps:

120 coupons — the income paid to the employee

2. How are the remaining coupons converted into p@ifitke number of coupons kept by the firm is
multiplied by the quantity of work chosen by themoyee. The result indicates the firm's payoff in
points for the current period. Then,

Firm’s payoff in points in each period =

(number of coupons — income) * quantity of work

3. If the employee does not accept his offer, the foses its coupons and its payoff is zero for tineent
period.

At the end of the period, the firm and his emplogezinformed about their respective payoffs.

At the end of each period, the next starts autaraliyi The firms and the employees are re-matched
randomly to form new pairs.

Throughout the entire session, you are not allotee@lk if not invited to do so. Any violation offiis rule
will result in being excluded from the session amt receiving payment. If you have any questions
regarding these instructions, please raise youd.hdour questions will be answered in private.
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Table 1. The cost of effort in the experiment

Effort e 0.1 0.2 0.3

0.4

0.5

0.6
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0.9

Costc(e) 0

1 2

4

6

8

10
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15

Table 2. Mean Discretionary Effort by Country: ISB#97.

Employees
Country interviewed Mean Effort
No. %

USA 775 6.47 3.93
Canada 546 4.55 3.75
Portugal 843 7.03 3.71
Switzerland 1727 14.41 3.65
Denmark 600 5.01 3.64
Great Britain 545 4.55 3.63
Japan 607 5.06 3.62
Hungary 626 5.22 3.60
Czech Republic 526 4.39 3.60
Norway 1 366 11.40 3.59
East Germany 261 2.18 3.59
West Germany 648 541 3.52
Sweden 793 6.62 3.42
Spain 387 3.23 3.35
Poland 564 4.71 3.26
Italy 475 3.96 2.96
France 698 5.82 2.85
Total 11 987 100.00 3.55

Note The question isl“am willing to work harder than | have to in order help the firm or organization |
work for to succeéd with responses coded from 5 fostfongly agre& through to 1 for Strongly

disagreé.
Table 3. Average income and effort levels in ateggontracts
Effort level 0.1 02 03 04 05 06 07 08 09 1  Total
Benchmark
(%) G99 @1 © O ©® O @ & @ @ (109
Mean income 50.9 50.1 615 641 69.7 711 713 800 950 600 535
Information
Number obs. 214 45 32 29 13 18 13 8 0 6 378
(%) Gn (@12 @6 6 6 6 6 @ 0 @ (100
Mean income 444 592 654 640 69.6 756 808 794 0 933 531
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Table 4. Effort, rank and comparison income ingkperimental data

ts

Regression models Robustness tests
Treatments Benchmark Treatment nfoimation Treatment Information Treatment
Dependent Variabﬂas Effort in accepted contracts Effort for all offers Acceptance Effort in accepted contrag
Models RE Tobit RE Tobit RE Tobit RE Tobit RE Tobit RE Tobit RE Tobit RE GLY RE Probit RE Tobit Clustered
1) 2 (3) 4) (5) (6) (1) (8) 9) (10) mt(ﬁ; S.E.
Own Income 0.106*** 0.085*** 0.121*** 0.088*** 0.117*** 0.091*** 0.049*** 0.046*** 0.144%** 0.088*** 0.093***
(0.017Y (0.026) (0.0112) (0.015) (0.0112) (0.016) (0.008) .00B) (0.044) (0.015) (0.019)
Income Rank 1.349 2.871%** 2.401* 1.193** 1.029 0.997 2.886*** 2.792**
(1.396) (1.038) (1.143) (0.537) (0.519) (1.260)  (1.047) (1.261)
Comparison -0.034** -0.019
Income (0.017) (0.019)
Male -3.231* -3.875* -1.248 -1.161 -1.389 -1.243 oM 0.001 -1.158 -0.775
(1.963) (2.014) (2.377) (1.362) (1.374) (1.365 .54m) (0.537) (1.360) (1.632)
Male*Income 0.0313 0.024 0.015 0.039 0.016 0.042 0.019 0.019 0.039 0.048
(0.024) (0.035) (0.017) (0.029) (0.016) (0.029) (0.014) (0.013) (0.029) (0.046)
Male*Rank 1.469 -2.209 -2.382 -1.118 -1.105 -2.209 -3.019
(2.326) (2.977) (1.986) (0.943) (0.914) (1.975) (2.842)
Years of 1.284 1.277 0.044 0.045 0.071 0.061 8.16 -0.162 0.046 -0.173
Education (0.850) (0.851) (0.403) (0.401) (0.400) (0.400) (0.170) (0.181) (0.401) (0.358)
Inverse Mill's 0.177
Ratio (1.578)
Period dummies Yes Yes
Session dummies Yes Yes No Yes
Constant -11.128%** -11.099%** -5.918*** -6.066*** -4.062* -5.029** -0.440 -0.217 -4.224%** -6.095%** -5.466**
(3.687) (3.684) (1.934) (1.929) (2.106) (2.193 .81(B) (0.854) (1.350) (1.945) (2.345)
Number of obs. 180 180 378 378 378 378 400 400 400 378 378
Left-cens. obs. 99 99 214 214 214 214 22 214 214
Right-cens. obs. 1 1 6 6 6 6 6 6 6
R? 0.507 0.218
Log-Likelihood -215.692 -214.151 -427.339 -423.448 -425.264 -422.978 -689.231 -48.002 -423.442 -4 .0
Wald x2 108.31 110.44 226.48 236.08 230.63 236.58 362.66 2.184 14.46 236.73
p >x2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 020.0 0.000

Notes:? RE Tobit=Random Effects Tobif RE GLS=Random Effects Generalized Least SquaresSignificant at the 0.01 level; ** at the 0.0Bvel; * at the 0.1 level;

4 Standard errors in parentheses
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Table 5. Effort, rank and comparison income inghesey data: Ordered Probits

Willingness to work harder for firm to succeed

1) @) @) “4)
Own Income 0.052**# 0.035*** 0.054*** 0.039***
(0.012)" (0.014) (0.011) (0.014)
Income Rank 0.109** 0.096*
(0.055) (0.056)
Comparison -0.039 -0.020
Income (0.034) (0.035)
Hours per 0.010*** 0.010*** 0.010*+* 0.010***
Week (0.001) (0.001) (0.001) (0.001)
Male 0.056** 0.070*+* 0.080** 0.080**
(0.026) (0.027) (0.032) (0.032)
Age 0.001 0.002 0.002 0.002
(0.001) (0.001) (0.001) (0.001)
Married 0.068** 0.070*** 0.070*** 0.071*+*
(0.027) (0.027) (0.027) (0.027)
Years of 0.009** 0.010*** 0.012*** 0.011
Education (0.004) (0.004) (0.005) (0.005)
Country dummies Yes
Number of obs. 9854 9854 9854 9854
Log-Likelihood -13441.2 -13439.1 -13440.3 -13438.9

Notes:® *** significant at the .01 level; ** at the .05 Vel; * at the .1 level® Robust standard errors in

parentheses.
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Table 6.

Effort, rank and comparison income ingsabps of the survey data:

Ordered Probits

Willingness to work harder for firm to succeed
Men Women
Own Income 0.049** 0.069*** 0.013 0.033**
(0.020) (0.016) (0.018) (0.014)
Income Rank 0.107 0.138
(0.071) (0.088)
Comparison -0.054 -0.046
Income (0.041 (0.048
Non-Union Union
Own Income | 0,031 0.041%* 0.036 0.089%
(0.016) (0.013) (0.033) (0.026)
Income Rank 0.052 0.247*
(0.063) (0.092)
Comparisor -0.023 -0.020
Income (0.037) (0.054)
Public Private
Own Income 0.010 0.045* 0.066*** 0.092***
(0.025) (0.023) (0.024) (0.018)
Income Rank 0.174* 0.124*
(0.094) (0.074)
Comparison -0.022 -0.044
Income (0.055) (0.038)
Not Manager Manager
Own Income 0.029 0.035* 0.027 0.061%
(0.024) (0.019) (0.021) (0.017)
Income Rank -0.003 0.215%
(0.066) (0.094)
Comparison -0.075 -0.031
Income (0.047) (0.041)

Notes:? *** significant at the .01 level; ** at the .05 Vel; * at the .1 level Robust standard errors in

parentheses. Other control variables as in Table 5.
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Table 7. Effort and past income in the experimienfarmation Treatment

Dependent variable

Effort level in accepted cortisac

Models RE Tobit (1) RE Tobit (2) RE Tobit (3)
Income 0.106**® 0.098*** 0.107***

(0.013§ (0.012) (0.013)
Normalized Income Rank 2.368*** 3.034*** 2.844***

(0.864) (0.868) (0.896)
Running Minimum Income - 0.009

(0.015)
Running Maximum Income - 0.022* -0.038

(0.013) (0.024)
Running Minimum Rank 0.639

(0.904)
Running Maximum Rank - 4,259%** - 3.396**
(1.417) (1.453)

Demographic variableb Yes Yes Yes
Period dummies Yes Yes Yes
Session dummies Yes Yes Yes
Constant - 6.421 % - 5.296*** - A4

(1.171) (1.307) (1.308)
Observations 338 338 338
Left-Censored obs. 197 197 197
Right-Censored obs 5 5 5
Log-Likelihood -351.655 -349.642 -349.446
Wald x2 332.93 352.34 349.72
p>x2 0.000 0.000 0/000

Notes:* RE Tobit=Random Error Tobit? *** significant at the .01 level; ** at the .05Vel; * at the .10
level; © Standard errors in parenthesé$he demographic and session variables are the aanmeTable
4.

38



