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"Everything should be made as simple as possiblendt one bit simpler.”
attributed to Albert Einstein (1879-1965

1 Introduction

Many economists' default assumption is that alhtgyare exclusively motivated by their own
material self-interest. This assumption is in shewptrast to both day-to-day experience and
empirical evidence gathered by psychologists aqetemental economists in the last decades.
This has led researchers to propose theories ef-ofigarding preferences, where arguments
beyond material self-interest enter the decisiokeria utility function. Typical examples of
such arguments are other people's (material) vefigh (as in distributional preferences
models)* others' opportunities and expected or observeaweh(as in reciprocity model$),
others' payoff expectations (as in guilt aversiondeis)® or others' other-regarding concerns
(as in type based modefs).

The present paper focuses on the first of the alboeationed subclasses, i.e. on
distributional preferences, where besides one'sroaterial payoff the (material) well-being of
others enters an agent's utility function. Disttiboal preferences have been shown to be
behaviorally relevant in important market and noawket environments — see Sobel (2005) and
Fehr and Schmidt (2006) for excellent surveys. Tagent paper adds to this literature by
proposing a geometric delineation of distributiomakference types and simple non-

parametric approach for their identification innetperson context.

The major distributional types discussed in therditure are altruism (Becker 1974, Andreoni andevi2002)
and surplus maximization (Engelmann and Strobe#ip0fequality aversion (Fehr and Schmidt 1999 t@&oklnd
Ockenfels 2000), difference aversion (CharnessRatain 2002) and egalitarian motives (Dawes et@0.72 Fehr
et al. 2008); maximin (Engelmann and Strobel 20@wlsian (Charness and Rabin 2002) and Leontief
preferences (Andreoni and Miller 2002, Fisman eR@0D7); spiteful preferences (Levine 1998) andceomns for
relative income (Duesenberry 1949); envy (Boltor®1,9Kirchsteiger 1994, Mui 1995); and equity avensi
(Charness and Rabin 2002, Fershtman et al. 2012).
2 Positive (negative) reciprocity is the propensityepay observed or expected generous (meannaatioothers
by choosing actions that are generous (mean) &ratlBee Rabin (1993), Fehr et al. (1998), Charand Rabin
(2002), Dufwenberg and Kirchsteiger (2004), Falld dischbacher (2006), Bolle and Kritikos (2006),xCo
Friedman, and Gjerstad (2007) and Cox, Friedmad, $andiraj (2008) for theoretical models, and Fanal
Gachter (2000a) for an overview of experimentatiesce and of implications of reciprocity.
% In guilt aversion models people have a dispositifieel guilty when letting down others' payoffpextations
implying that an agent's benevolence towards ang@teson depends on what he believes that the exparcts to
receive. See Charness and Dufwenberg (2006) anidi@kiand Dufwenberg (2007).
* In type-based models the weight placed on the mmhtpayoff of another player depends on one's own
(distributional) basic attitude as well as the pered basic attitude of the other player. For incga in Levine
(1998) people are altruistic (or spiteful) to varsodegrees and —given their own basic altruismy phece more
positive (negative) weight on the money receivedabyopponent who is believed to be more altruigiteful).
Andreoni and Bernheim (2009) have a similar modelvhich others' other-regarding concerns are eteduen
terms of inequality aversion (and not in termslofiam).
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Identification of distributional preferences hasbehe topic of numerous papers — see
Section 4 for a review of the literature. Thesenpigring studies — which have greatly advanced
our understanding of non-selfish behavior — suffem at least one of two methodological
shortcomings. First, the tests employed typicaligcdminate between the members of a
somewhat arbitrary list of distributional types;dasecondly, the identification procedures
typically rely on strong structural assumptions.

Regarding the former dimension — thet of distributional types tested ferprevious
studies either start with a given list of types, tbey employ a test design that allows
discriminating only between the members of a lichiget of type§.For instance, the path-
breaking dictator-game study by Andreoni and Mil{g002) distinguishes betweeselfish,
Leontiefand perfect substitutepreferencesplus weak incarnations of those types; the follow
up study by Fisman et al. (2007) employs a richesigh and discriminates betwesalf-
interested, lexselflexicographic for self over othegpcial welfareand competitivetypes plus
some mixes thereof; the pioneering discrete chsiady by Engelmann and Strobel (2004)
tries to disentanglefficiency concern@efined as surplus maximizatiomaximinpreferences
and (two modelling variants ofequality aversionBlanco et al. (2011) discriminate between
selfish and various intensities of piecewise lineaequality aversion Charness and Rabin
(2002), Cabrales et al. (2010) and Iriberri and-B&} (2013) allow forself-interestedsocial
welfare, difference-aversandcompetitivepreferences; and the ring-test — originally devetbp
by social psychologists to assess "social valuentations* and recently used by economists
to identify type and intensity of distributional rezern — discriminates betweealtruists,
cooperators, individualists, competititors aggressors martyrs, masochists and
sadomasochists.

Turning to the second dimension — tksructural assumptions imposed the
identification procedures employed in previous msdypically rely on strong assumptions
regarding the form of the utility or motivationalrfction meant to represent preferences. For
instance, the ring-test is based on the assumpfibnear preferencesthe studies by Cabrales

®> One might argue that the list of distributiongdég tested for in the current paper is to someegegnbitrary, too.
This is correct, of course. As will become clealole the main innovation of the present paper ia thgard is to
derive the number and core properties of types fassmall set of primitive assumption on preferenddss is in
contrast to previous studies which either starbwigiven list of types or a specific model of prehces.
® From the papers mentioned in the main text Charard Rabin (2002), Engelmann and Strobel (200eir&les
et al. (2010), Blanco et al. (2011) and Iriberrildey-Biel (2013) are examples of the former tréatlrting with
a given set of types and designing tests to diseata between the members of the set; or startiily a
functional form and estimating the free parametessiile Andreoni and Miller (2002) and Fisman et @&007)
are examples of the latter track (starting witlest tvithout specifying a priori which types aretéesfor).
" Standard references are Griesinger and Living&®3) and Liebrand (1984).
8 See, for instance, Offerman et al. (1996), Sonmsnea al. (1998), van Dijk et al. (2002), Brosi§@2), Brandts
et al. (2009), or Sutter et al. (2010).
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et al. (2010), Blanco et al. (2011) and IriberridaRey-Biel (2013) employ identification
procedures based on the piecewise linear modeinatig introduced by Fehr and Schmidt
(1999) as a description of self-centered inequaltgrsion and later extended by Charness and
Rabin (2002) to allow for other forms of distributal concerns and thereby assurecewise
linearity; and Andreoni and Miller (2002), Fisman et al. @2pand Cox and Sadiraj (2012)
check consistency with — and estimate parametersstdindard or modified constant elasticity
of substitution CES utility functions

Summing up the above discussion we conclude (i) ttiexe is neither an agreement in
the literature on what the relevant set of distitnal basic motivations — defined as the
manner in which people care about the (materialj-b&ng of others — is, nor on how to
delimitate distributional types; and (ii) that exig studies employ identification procedures
that rely on strong structural assumptions as,ifigstance, linearity, piecewise linearity or
standard or modified CES forms. By using a systemapproach based on a small set of
primitive assumptions on preferences, the preseamep offers an improvement in both
dimensions. It shows (i) that this set of assummgtioaturally results in a well delineated,
mutually exclusive and comprehensive distinctiotwieen nine archetypes of distributional
concerns; and (ii) that this set gives rise to rapde non-parametric experimental test that
discriminates between the archetypes accordingote teatures of preferences rather than
properties of specific modeling variants or funoibforms. As a byproduct the test yields a
two-dimensional index of preference intensity.

While the primary purpose of this paper is methodmal, the experimental results
obtained in an implementation of the test also peedsome substantive insights. For instance,
the result that — consistent with the theoreticapealing assumption that distributional
preferences are convex — about 95% of the subjestsal (weakly) more benevolent (less
malevolent) preferences in the domain of advantagdioan in the domain of disadvantageous
inequality. A second interesting detail is that dy selfish subjects, the empirically most
frequent distributional archetypes are those whbileix (at least weakly) positive attitudes
towards others in both domains (i.e., altruism amakimin), while archetypes that imply a
negative attitude in at least one of the domaires enpirically by far less important (the
behavior of less than a forth of the subjects issient with any form of inequality aversion,
for instance, and the choices of less than 7% efsihbject population are consistent with
spite)?

The rest of the paper is organized as follows: iBecR starts by introducing the

assumptions on which the analysis is based anceartat those assumptions are fulfilled by

® The finding that there are very few malevolentgedn variants of the dictator game is in line wfirevious
studies — see Charness and Rabin (2002) or EngelarahStrobel (2004), for instance.
-3-



all major modeling variants of distributional prefaces discussed in the economic literature. It
continues by highlighting the core features ofetdint distributional preference types discussed
in the literature and shows that delimiting typexarding to the proposed assumptions
naturally leads to a distinction between nine miljuexclusive and comprehensive archetypes
of distributional concerns. Section 3 introduces idtentification procedure (theXYtest"). It
starts with the intuition behind the proposed idemtion approach (Subsection 3.1) and then
presents the basic version of the test (Subse&t@n Furthermore, a two-dimensional index
for identifying the archetype and characterizing itttensity of distributional concerns — the (
y)-score — is introduced, and a graphical representaif the type-intensity distribution is
proposed (in Subsection 3.3). The section ends waithscussion of several extensions and
modifications of the test (in Subsection 3.4). tec4 highlights the main differences between
the current approach and other tests proposectititénature. Section 5 relates the ¥)-score

to other measures of type and intensity of distidmal concerns and discusses the pros and
cons of replacing it by a cardinal metric (like télingness to pay for changes in the income
of the other). Section 6 illustrates the workingtbé identification procedure by reporting
experimental results generated with the symmetasidoversion of the test, and Section 7
concludes. Implementation issues for the case wihereéest is used as a tool in experimental
economics (to address research questions in wisthibditional preferences play an important
role, to control for subject pool effects, or tolgheéo interpret data from other unrelated
experiments) are discussed in Appendix A, while é&ppix B contains a more detailed
discussion of the ring-test, probably the closemhpetitor to the current approach when
intended as an add-on to other experiments. Apge@dicontains the instructions of the

experiment reported in Section 6.

2 Assumptionsand Core Features of Different Typesof Distributional Preferences

2.1 TheThreeBasic Assumptions

Let a = (m, 9 denote an income allocation that gives materaloff m (for "my") to the
decision maker (DM or "agent") and material paywmfffor “other”) to the other person. Then

we require:

Assumption 1 (ordering and continuity): Admissible preference relations on income
allocations i, 9 can be represented by a continuous utility orivacibnal functionu(m, 9

that assigns a real-valued index to ail © € R?

In terms of axioms on preferences Assumption 1 ireguwrdering (completeness and

transitivity) and continuity.While ordering is important for the arguments bel@s it is for
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substantial parts of economic theory), continutypot'® The second assumptioequires that —
holding the material payoff of the other personstant — the DM's utility is strictly increasing

in her own material payoff:

Assumption 2 (strict m-monotonicity): Holding o constant, the agent's well-being is strictly
increasing im. That is,ou/ém > 0 for all (n, 9 € R%.

Strict m4monotonicity is quite a natural assumption. It islated, for instance, if the DM is
willing to burn her own monetary payoff because fdets bad whenever she has (much) more
than the other person. Such behavior is essentialer observed in experiments. The third
assumption requires that the DM’s general attitisd¢ards the other person (i.e., whether she
is benevolent, neutral, or malevolent to the otdepends only on whether the other person has

more or less monetary payoff than the DM herself:

Assumption 3 (piecewise o-monotonicity): The general attitude of the agent toward the other
person (i.e., whether an increaseihas a positive, a zero, or a negative impact oragjent's
well-being) depends only on whether the agent madhin > o) or behind n < 0). That is,
sign@u/ao) depends (only) on sigm(— g for all (m, 9 € R%.

Piecewisen-monotonicity is both permissive and restrictivepdnding on the perspective. It is
permissive because it allows for all major variawitslistributional preferences that have been
discussed in the economic literature — see theusléson at the end of this and in the next
subsection. Piecewisgmonotonicity is also restrictive because it impl{@ that preferences
only depend on outcomes, not on the way they angeaed (this is the defining feature of
distributional preferences); and (ii) that the refee point for the evaluation of allocations (if
one is used) is an equal-material-payoffs allocatio

Ad (i) The implication that preferences only depend dicaues is likely to be violated
in many important applications. For instance, matsgic interactions (where the other person
has an opportunity to move and thereby a possiltdiinfluence the payoff of the DMeliefs
about intentions behind observed or expected aatlumicesof the other person potentially
play a role (see the literature on reciprocity agldted concepts cited in Footnote 2). Also, in
some gamedeliefs about the payoff expectations of the othersonseem to influence
behaviour (see the literature on guilt aversion asldted concepts cited in Footnote 3).

Furthermore, in a richer environment, where agérage more information on each other,

19 Continuity simplifies the presentation of the amptions and the description of the core featuredifiérent
archetypes of distributional preferences but isheeineeded nor used in any other part of the p&ettinuity is
not needed because the identification procedurpgsexrl here uses information on the shape of revegdper
and lower contour sets to derive bounds on indiffee sets. So, from a theoretical point of view, phocedure
works even if indifference sets are singletonsigahe case for "lexself" preferences discussedribgnan et al.
2007, for instance).
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beliefs about the other-regarding concerns of thieeo personmay play a role (as in the
literature on type-based models cited in Footndtd-ihally, features of the situatio(such as
context, entittements, properties of the outcomeegating process, etmy the DM (such as a
code of conduct, or a preference for honesty) mafiatpe behaviour. Knowing that all those
factors might be behaviourally relevant in a richevironment it seems important that
distributional preferences are identified in a rsrategic setting and a neutral frame to avoid
confounds. This is not to say that distributionakfprences are unimportant in richer
environments, of course, but rather that they cabhaainambiguously identified there.

Ad (ii): Some distributional archetypes discussedeal life and in the literature (most
importantly, inequality aversion and egalitarian tive@s; maximin, Rawlsian and Leontief
preferences; and envy) are inevitably defined imgeof a "reference location” (an interval, a
point, or whatsoever), where the DM's general uatdt towards the other changes sign. In
theory, this reference location can be anything;afrse, and it can differ among individuals.
In existing models of reference-dependent distidmal concerns, the reference location is a
point, and the point is the egalitarian one foiradividuals (see, for instance, Bolton 1991, Mui
1995, Fehr and Schmidt 1999, Bolton and Ockenf@802 or Charness and Rabin 2002).
While Assumption 3 is more agnostic than existingpdels of reference-dependent
distributional concerns, it is still restrictive For instance, there might exist individuals who
consider it fair to get 20% more than others bdauno get 30% more. Assumption 3 does not
allow for this. While it would be feasible, in padiple, to generalize Assumption 3 (and the test
relying on it) so as to allow for heterogeneousmefice points, this would seriously impair
simplicity and transparency: Ultimately the aimtbé paper is to propose a classification of
subjects in distributional preference types thatetpful in organizing experimental data. For
that purpose we need some kind of clustering andardifferent distributional type for each
single individual. Stated differently, asry model the approach proposed here is by design an
abstraction of realty, and hence is deliberatelystmcted so as taot explain some behavior,
in return for parsimony.

While parsimony calls for a unique reference paintioes not suggest equality as the
reference point. Equality is suggested (a) by ntikmaconsiderations and (b) by empirical
evidence.

Regarding thenormative basiKonow (1993, p.1194) argues in his review of theor

of justice that "[tlhe most primitive, and probaldidest, notion of justice associates equity

1 What Assumption 3 essentially requires is thatebalitarian outcome is somehow focal among thabgests
who change their general attitude (i.e., whethey tre benevolent, neutral or malevolent) towattisrs at some
point. It does not require the attitude to charthpeugh. In other words, whilexisting models of reference-
dependent distributional concerns assume thaméthing special happens at equdjihssumption 3 "only"
requires thatif something special happens with preferences tthesppens around equality”.
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with equality.” And indeed, two of the most promrmbeheories of distributional justice —
Egalitarism and Rawlsianism— have explicitly beennfulated with reference to equality.
Rawls (1971), for instance, claims that two equpitynciples would be chosen in the 'original
position’ (that is, 'behind a veil of ignorancébst the equality principle asking for equal right
and opportunities, and second the difference laciemanding that goods are distributed
equally unless an unequal distribution is to theaathge of the least favoured. This is nothing
else than a maximin rule for the distribution cdaerces that has equality as a benchmark. One
might be inclined to ask what the Rawlsian origipasition has to do with the distributional
concerns of subjects in the lab, or more generidlh thie fairness perceptions of actual people.
Binmore (2005, p. 18) answers this question asvid! "All fairness norms in actual use share
the deep structure of Rawls' original position.sTteep structure is biologically determined,
and hence universal in the human species [...}d 8n another occasion (on p. 14) he argues:
"Why do we care about fairness? ... [W]e care b&edairness is evolution's solution to the
equilibrium selection problem for our ancestral gaatf life. What evidence is there for this
conjecture? All the societies studied by anthrogistts that survived into modern times with a
pure hunter-gathering economy had similar sociatre@ts with a similar deep structure. [...]
They tolerate no bosses, and they share on a galigagian basis.” The statement that equality
Is evolution's solution to the equilibrium seleatiproblem is discussible, of course, the
statement that equality is suggested by normabwsiderations seems safe, though.
Regardingempirical evidenceAndreoni and Bernheim (2009, 1607f) cite several
studies showing that equal sharing is common inctirgext of joint ventures among business
firms, partnerships among professionals, sharentgnia agriculture, and bequests to children.
They also provide evidence indicating that equakty frequent outcome of negotiation and
conventional arbitration in the field. In lab-expeents the assumption that the egalitarian
outcome is somehow focal among subjects who chdregegeneral attitude towards others at
some point seems even more natural than in the f&lbjects enter the laboratory as equals,
their roles are assigned randomly and they havelatiey no information about each other. It
seems therefore quite plausible that those subjetts attribute special meaning to an
allocation (again, nothing in Assumption 3 requitkem to do so) do this to the egalitarian
one. And there is indeed considerable supportiisrassumption in existing experimental data.
For instance, one of the stylized facts in standhctator games is precisely that a sizeable
fraction of the subject population voluntarily cedexactly half of the pie to the recipient, and
that very few subjects cede more (Camerer 19975 fidsult survives even in experiments
where the action space is continuous and wherprtbe for giving is quite high (see Andreoni
and Miller 2002, for instance). The frequency otiggdivisions is even higher in ultimatum
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games, where expectations about the "referencd"paiirthe recipient enter the picture (see
Camerer 2003). While all this evidence indicatest tihhe egalitarian outcome has something
special for a substantial fraction of subjectslaés not tell us anything about the exact fraction
of subjects for whom this is the ca$eBut this is exactly (one of) the question(s) theppsed

test tries to address.

As is easily checked almost all (modeling) variapitslistributional preferences discussed in
the economics literature satisfy assumptions leBabile exceptions being lexself preferences
(discussed by Fisman et al. 2007) which — in &tsinterpretation — violate the continuity part
of Assumption 1, and maximin (or Rawlsian, or Leeftpreferences (discussed by Andreoni
and Miller 2002, Charness and Rabin 2002, and Emmmh and Stobel 2004, for instance)
which — in their purest form (but not in the forgpically discussed in the literature) — violate

strict m-monotonicity™>

2.2 NineArchetypesof Distributional Preferences and their Core Features

This subsection highlights the core features offeddint distributional preference types
discussed in the literature and shows that delgitiypes according to the three basic
assumptions introduced in the previous subsectitre-erdering part of Assumption Istrict

m-monotonicityand piecewise o-monotonicity naturally leads to a distinction between nine

mutually exclusive and comprehensive archetypebstfibutional concerns.

» First consideselfishor own-money-maximizingreferences. They can be considered as
a degenerated version of distributional preferendesre an agent’s well-being neither
increases nor decreases in the monetary payotithef agents. Thus, the core property
of selfish preferences in a two-person contextad indifference curves im, 0 space
are vertical (see Table 1 for the mathematicakstant and Figure 1 for the geometric

representation).

* The well-being of amltruistic agent increases in the monetary or utility payoffether
agents (Becker 1974, Andreoni and Miller 2002); wredl-being of arefficiency loving

or surplus maximizingigent (Engelmann and Strobel 2004), the well-beingn agent

2 Here note that an egalitarian subject —accordinghe definition given in the next subsection— does
necessarily decide for an egalitarian allocatiom isictator game: If her preferences are smoothsatidfy strict
m-monotonicity she will rather accept some advartagenequality as this increases the utility dedifiom the
own money component at a low cost in terms of teeosd component; similar arguments hold for other
reference-dependent motives and other game forms.
3 The ERC model by Bolton and Ockenfels (2000) permven violations of weak-monotonicity. The same is
true for (models of) some "social value orientatigmes" (the synonym for distributional preferetgges used by
social psychologists), most notably, "martyrdomiasochism” and "sadomasochism" (see Appendix B for
details). It is important to note, however, thagmn the social psychology literature violatiofisremonotonicity
are empirically irrelevant (I know of no study findg more than 5% of subjects in the mentioned categ).
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with perfect substitutepreferences (Andreoni and Miller 2002) and the elhg of
an agent witrsocial welfarepreferences (Charness and Rabin 2002, Fisman 2QG{)
increases in the (weighted or unweighted) sum gfoffs. In all cases, well-being
increases i everywhere; thus, indifference curves m, (9 space are negatively

sloped everywhere (d increasesn has to decrease to hold the agent indifferent).

* An agent isspiteful (Levine 1998), ocompetitive(Charness and Rabin 2002),status
seekingor interested in relative incom@®uesenberry 1949), if her well-being decreases
in the payoffs of others everywhere; so the coreperty of such preferences is

positively sloped indifference curves im,(9 space.

» The well-being of arenviousor grudgingagent decreases in the payoffs of agents who
have more but is unaffected by the payoffs of agermio have less (the role of envy has
been emphasized by Bolton 1991 and Mui 1995, fetaimce); thus, the core property of
envious preferences is positively sloped indiffeeencurves in the domain of
disadvantageous inequality and vertical indiffeeencurves in the domain of
advantageous inequalit{.

» The well-being of an agent witlnaximin preferencegEngelmann and Strobel 2004),
Rawlsianpreferences (Charness and Rabin 2002),.emntief preferences (Andreoni
and Miller 2002, Fisman et al. 2007) increasefhielowest of all agents’ payoffs. Thus,
its defining feature in a two-person context i ihdifference curves img, 9 space are
negatively sloped if inequality is advantageous agrtical otherwise.

* An agent ignequityor inequality avers€éFehr and Schmidt 1999, Bolton and Ockenfels
2000), or difference aversgCharness and Rabin 2002, Fisman et al. 2007), or
egalitarian (Dawes et al. 2007, Fehr et al. 2008) if she imaudisutility when other
agents have either higher or lower payoffs (ahi@nhodel by Fehr and Schmidt 1999),
or when the agent’s payoff differs from the averpggoff of all agents (as in Bolton
and Ockenfels 2000). Consequently, the definingufea of inequality averse or
egalitarian preferences in a two-person conterematively sloped indifference curves
in the domain of advantageous and positively slapddference curves in the domain

of disadvantageous inequality.

» The opposite constellation, benevolence in the dorok disadvantageous inequality
combined with malevolence in the domain of advaedag inequality, is referred to as
equality aversiorfby Hennig-Schmidt 2002, for instance), oreaglity aversior{e.g. by
Charness and Rabin 2002 and by Fershtman et a).2ii4 defining feature in a two-

4 Envy has also been discussed by Kirchsteiger (199% definition of envy corresponds to the cutren
definition of "spite", though.
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person context is that indifference curvesnm @ space are positively sloped below

and negatively sloped above the 45° line.

Table 1. Archetypes of Distributional Preferencesand their Core Properties

preferencetype m>o0 m<o

selfish (own money maximizing) oulbo=0 oulbo=0
altruistic (efficiency loving, surplus maximizing) oulbo>0  ouloo >0
spiteful (competitive, status seeking, relativeome m.) odu/do<0  ou/oo <0
envious (grudging) oulbo=0 oulbo<0
maximin (Rawlsian, Leontief) ouloo>0  oulco =0
inequality averse (inequity averse, egalitarian) oulbo>0  oulbo<0
equality averse (equity averse) oulbo<0  ouloo >0
kick-down (bully the underlings) oulbo<0 oulbo=0
kiss-up (crawl to the bigwigs) oulbo=0  ouloo >0

Table 1 lists and Figure 1 displays two furtherhetgpes of distributional preferences, "kick

down" and "kiss up". Those types have not beerudsad in the literature and are included for

completeness only:

Kick-downor bully-the-underlinggreferences imply malevolence towards agents who
have lower and neutrality towards agents who hagken payoffs. Thus, the defining
feature of such preferences in a two-person corgetkiat indifference curves im( o
space are positively sloped in the domain of adhgetus inequality and vertical in the
domain of disadvantageous inequalty.

The opposite constellation, benevolence towardsitageho are better off combined
with neutrality towards those who are worse off,caled kiss-up or crawl-to-the-

bigwigspreferences and such preferences imply negatslebed indifference curves in
the domain of disadvantageous inequality and \arindifference curves in the domain

of advantageous inequality.

Note that the nine types listed in Table 1 and ldiga in Figure 1 are well delimitated,

mutually exclusive and comprehensive. Also note tiosvthree basic assumptions introduced

earlier enter the picturerdering and continuitytranslate into existence and uniqueness of

indifference curves through any point im,(9 spacestrict m-monotonicityneans that upper

contour sets are to the right of an indifferenceveythe arrows in Figure 1); amiecewise o-

15 A basic disposition related to our "kick-down" ferences has recently been discussed (by Kuziernld. e
2011, for instance) under the heading "last-plagersaon”. A last-place averse individual has a psjyagical
disgust against being "last", which creates a pwsipe for low-income individuals to punish individis slightly
below or above themselves, in the hope of keeptihggat one agent below them.
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monotonicityrequires that the sign of the slope of an indifieeecurve (i.e., whether the agent
is benevolent, neutral or malevolent) changes atmce — when crossing the equal-material-
payoff line. Thus, assumptions 1-3 together natyrasult in a distinction between the nine
mutually exclusive and comprehensive archetypésdigh Table 1 and displayed in Figure 1,

meaning that qualitatively there is no room left&dditional types.

Figure 1: Typical Indifference Curves of the Nine Archetypes of Distributional Concerns

o

m m

spiteful kick-down

m 7 m m
envious selfish kiss-up

B m m m
inequality averse maximin altruistic

Arrows — indicate the locus of upper contour sets

There is room left for discussions on names, ofs®y see Footnote 14 for an example. And

there is room left for discrimination within a givelass; for instance, it might be interesting
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and important to discriminate between altruism affitiency (or cake-size) concerns (both
imply negatively sloped indifference curves in bdthmains), or between the Fehr and Schmidt
(1999) and the Bolton and Ockenfels (2000) modelingfquality aversion (both imply
positively sloped indifference curves above andatiggly sloped indifference curves below
the 45° line). Although discrimination within a @iv class is not the main focus of the paper,
Subsection 3.4 discusses a test version that mighbut to be helpful for this task as well.

Before proceeding it seems important to addresspetential critiques. One is that the
nine archetypes defined above are not really nelws Ts correct, of course. The main
contribution of the present papernst to introduce new preference types; one of thegymal
rather to derive the number and core propertiggeference types from a small set of primitive
assumptions on preferences. This stands in contrgsevious studies which either start with a
given list of types or a specific model of prefares. A second — related — critique is that a list
of archetypes similar to the one presented in Taldeuld also be obtained by working off the
possible sign combinations of the two parametershen piecewise linear model originally
introduced by Fehr and Schmidt (1999) as a desmnitf self-centred inequality aversion and
later extended by Charness and Rabin (2002) tovaftr other forms of distributional
concerns. If one is willing to assume that subjéetge preferences of this very specific form
then this critique is justified. But, a major pointthe current paper is exactly that there is no
need to impose such a tight structthd&his is true both for the type delineation and thoe
elicitation procedure. Stated differently, all mbieg variants of distributional preferences
satisfying the three assumptions introduced in &ctiien 2.1 and all distributional archetypes
tested for in previous experiments fall into onehef nine categories defined here. This is also
true for the Charness and Rabin model, of courgeth® other hand, there are many models of
distributional preferences in the economic literatthat do not fit into the piecewise linear
framework of Charness and Rabin — the altruism rsolg Andreoni and Miller (2002) and
Cox and Sadiraj (2007, 2012), the envy model bydn(1991), and the inequality aversion
model by Bolton and Ockenfels (2000) are promimexamples.

3 BasicVersion of the XY-Test and Graphical Representation of Test Results

3.1 Ideaof the XY-Test

As mentioned earlier, the 3 basic assumptionsduited in Subsection 2.1 — thedering part

of Assumption 1,strict m-monotonicityand piecewise o-monotonicity not only naturally

16 Using the piecewise linear model in empirical wisrkiot the same as assuming piecewise linearrerefes, of
course: In experimental work where stakes tend dosimall one might argue that the parameter estgmate
correspond to a piecewise linear approximatiorefreal preferences. We discuss this point fuith&ection 5.
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result in a mutually exclusive and comprehensivstitition between 9 archetypes of
distributional concerns, but also give rise toeaal identification procedure (a "test") that does
not rely on unnecessary structural assumptionss $absection explains how the test works

and where th&XY" in the name of the test comes from.

Figure 2: Idea of the XY -Test

1Q
. jﬁ Ky e
B
8+ B o 3‘ X-List
6 o w— (m,0)=(ee)
8-0 P s v-List
Y Yoo
m

The aim of the test is to elicit the shape dfirgle indifference curveof the person under
scrutiny. To see how it works, take an arbitrarynpdm, 0 = (e, € on the equal-material-
payoff line. Then position two parallel lines iretfm, 9-space, one above and the other below
point (e, 9, as shown in Figure 2. Suppose the two linespehtheX-List line and theY-List
line, are composed of a large finite number of {®ifhen the test implicitly asks the decision
maker to color red all points on the two lines thla¢ prefers to pointr(, 9 = (e, 9. Ordering
makes sure that the decision maker is able to ggistmthis task.Strict m-monotonicity
ensures (i) that the red points on each line +the. elements of the intersection between the
upper contour set to the poimst, @ and the points on the respective line — are cthedeto each
other and similarly for the black (i.e. not coloygubints — the elements of the intersection
between the lower contour set and the line; andiat all red points are to the right of the
black points. The color of the points on the twee$, or "lists", allows inferring the sign of the
slope of the indifference curve in the domain c&fadivantageous inequalit{-(ist) and in the
domain of advantageous inequali¥-(ist). Piecewise o-monotonicigguarantees that the sign
of the slope depends only on the domain and ntlh@rexact location of the two lines. The sign
of the slope of the indifference curve in the twomdins, in turn, allows distinguishing
between the nine archetypes.
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Suppose point A (and each point to the right ofnpd\) is colored red, while the point
immediately to the left of point A is colored blackhen we can infer from this that in the domain of
disadvantageous inequality (that is, above theliagj the indifference curve of the DM through poin
(e, @ must pass th&-List line between point A and the point immediattdythe left of A (strictm-
monotonicity ensures that there is at most one tpoin the X-List line where the DM is exactly
indifferent to the equal-material-payoff allocationder consideratior}f. This, in turn, implies that this
DM is either altruistic, or equality averse, orkigp (because those are the only archetypes tipdy im
negatively sloped indifference curves above the & — see Figure 1). The other six possibilities
listed in Table 1 and displayed in Figure 1 aremsistent with her behavior. Adding to this the BM'
choices in the domain of advantageous inequalityYtList) discriminates between the remaining three
possibilities%8 Basically, the behavior of the DM on th¥-List (representing the domain of
disadvantageous inequality) tells us in which calum Figure 1 her type is in, while her behavior on
theY-List tells us the row. Also note that the switchrts on the two lists reveal not only the archetyp
of distributional preferences but also give infotima on preference intensities. For instance, an
individual who switches between black and red omi{p®& is more benevolent in the domain of
disadvantageous inequality than an individual whitches on point A. As will be shown in Subsection
3.3, this information can be used to construct @dimensional index representing both, archetygk an

preference intensity.

3.2 TheSymmetric Basic Version of the XY-Test

Although feasible in principle, asking subjectstdor a subset of points (those preferred to the
given equal-monetary-payoff allocation) out of egkx set (theX-List or theY-List) might be

too demanding a task in a lab experiment. Also,di@ice sets themselves (in Figure 2, the
location of the points{, Xy, YL andYy) might shape behavior. The proposed test therefore
exposes subjects to a series of diagnostic binaoyce problems. In the (symmetric) basic
version of the test the family of binary choicesl&racterized by four positive integegsg, s

andt, where

(i) edetermines the locus of tegual-material-payoff allocatiofm, 9 = (e, 9;

" 1f the whole X-List line is red, we can infer from this that thgper contour set in the domain of
disadvantageous inequality extends at least tat p@jnf the wholeX-List line is black then we can infer that the
lower counter set in this domain extends at leapbintXy.
8 The only case where some ambiguity is left oneRact sign of the slope of the indifference cumethie
domain of disadvantageous inequality (advantag&wecpuality, respectively) is when the border betwbéack
and red points is exactly above (below, respegt)uble point (n, 9 = (e, 6. Below a DM is referred to ageakly
benevolent(malevolent)in the domain of disadvantageous inequalityshe decides such that (i) the border
between black and red points is exactly above tietfm, 9 = (e, § and(ii) the point exactly abover(, 9 = (e,
€) is colored red (black, respectively). A similaonwention is used for the domain of advantageoeguality
(where a red point exactly below the reference tpisimssociated with malevolence and black withelvetence).
Here note that a weakly benevolent DM reveals beleece only in the impartial decision where no awoney
is at stake. Also note that without explicitly askifor indifferences, vertical indifference curvesn never be
identified for sure; but they can be identifiedwérbitrary precision — see the discussion in # Bubsection.
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(i) gis a"gap" variablecharacterizing the vertical distance betwesng(and the two
lists — see Figure 3; in order to avoid zero orateg monetary payoffs it seems

sensible to restrig to be strictly smaller thae;

(i) s is a"step size" variablecharacterizing the horizontal distance between two

adjacent points on a list (a restrictionsis imposed in the next point);

(iv) t> 1 is a"test size" variableetermining the number of steps (of s&zevhich are
made to the left and to the right starting from ploént just above or belowr(, 9 = (e,
€); in order to preserve advantageous and disadgaatis inequality it seems sensible

to impose the restriction< g/s.

In total the test consists ot 4 2 binary decision problems. In each decisionbjgm the
subject is asked to decide between two alternatwasied Left and Right), each involving a
payoff pair — one payoff for the subject (the DM)daone for the (randomly matched,
anonymous) other subject (the passive person). éxmositional purposes the decision
problems are separated into two blocks, the dis#dgaous inequality blockK(List) and the
advantageous inequality blocK-List). Within each block the decision problems presented
as rows in a table. In each decision problem orteetwo alternatives (the alternative “Right”,
say) is the (recurring) equal-material-payoff afitbon (m, 9 = (e, §. The second alternative in

each decision problem (the alternative "Left") amstructed as shown in tables 2 and 3.

Figure 3: The Geometry of the XY -Test
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Table2: The X-List (Disadvantageous I nequality)

Alternative:L eft Alternative:Right
please mark ou receive the passive ou receive the passive please mark
below if you y tokens person receives y tokens person receives below if you
prefer Left tokens tokens prefer Right
O e—ts e+g e e [
O e-s e+g e e 0
O e e+g e e [
O e+s e+g e e [
O e+ts e+g e e N
Table 3: The Y-List (Advantageous | nequality)
Alternative:L eft Alternative:Right
please mark oU receive the passive oU receive the passive please mark
below if you Y tokens person receives y tokens person receiveg below if you
prefer Left tokens tokens prefer Right
O e—ts e—g e e [
O e-s e—-g e e 0
O e e—g e e [
O e+s e—g e e [
[ e+ts e—g e e (]

An important feature of the test is that within leat the two blocks the material payoff of the
passive person in the asymmetric allocation is leelastant, while the material payoff of the
DM increases monotonically from one choice to tlextn Together with the fact that the
symmetric allocation remains the same in all chgitleis design feature guarantees that strict
m-monotonicity is enough to make sure that whennfa¢he choice between Left and Right
within a given block, each individual switches abshonce from Right to Left (and never in
the other direction). Here note that deciding faftLin a given row of Table 2 (Table 3,
respectively) is equivalent to coloring red theresponding point on the X-List line (Y-List
line) in Figure 3.

The minimum test size hds= 1 yielding 6 binary decision problems. If classifyi
subjects into one of the nine archetypes is thenrman of a study then there is no need to use a
larger test design since observing the behavioa &M in 6 binary choices already allows
discriminatingbetweenthe ninearchetypes atny arbitrary precision More specifically, the
researcher needs to define when an agent shoultbmsdered as egoistic in a particular
domain (this is the meaning of arbitrary precisiddyippose we define an agent to be egoistic
in a particular domain if she is not willing to giwpc Cents in order to change the material

payoff of the passive person by 1$. Then the apjatep6 items test has to be such that
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100s/g< s = cg/100meaning that we can choose two of the remainingetpparameters (after

having fixedt at 1) freely.

3.3 ldentifying Archetype and Characterizing Intensity of Distributional Concerns:
The (x, y)-Score

This subsection describes a method to identify etygde and to characterize intensity of
distributional preferences at the individual lesall a procedure to represent the type-intensity
distribution graphically.

Step 1 (Consistency Check): As argued above an individual whose preferenagsfg
strict msmonotonicity has at most one switch from Right &ftl{(and no switch in the other
direction) in each of the two tables. Step 1 iselisninate all subjects that fail this basic
consistency check (in an implementation of the sytnic basic version of the test — see
Section 6 for details — less than 5% of the subj&ited the consistency check).

Table 4: Deter mination of (x, y)-Score

subject chooses Left for thé' 1 in theX-list (x-score) in thev-list (y-score)
time in row
1 t+0.5 -+ 0.5)
2 t-0.5 -(-0.5)
t 15 -1.5
t+1 0.5 -0.5
t+2 -0.5 0.5
2t+1 -¢-0.5) t-0.5
never -{+0.5) t+0.5

Step 2 (Defining Scores): Represent each subject with consistent behayi@nb, V)
tuple defined as follows: Theariable x(x-scorg summarizes the behavior of the individual in
the disadvantageous-inequality related blo¢k ist) and is defined ag ¢ 1.5) points minus
the row number in which the individual decides ttoe first time for the asymmetric allocation
(that is, for the payoff vector on the left handeji If an individual always decides for the
symmetric (or egalitarian) allocation, we take to@mvention that she decides for the first time
for the asymmetric allocation in thet(@® 2)" row, so that she gets arscore of - + 0.5). For
instance, if in the test version displayed in Feg8r(where = 2) an individual decides for the
symmetric allocation in the first row of théList and for the asymmetric allocation in the
second (and in all other) row(s) then she gets-acore of 3.5 — 2 = 1.5. Thariable y(y-
scorg summarizes the behavior of the subject in theathgeous-inequality related block (the

Y-List) and is defined as the row number in whicé thdividual decides for the first time for
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the asymmetric allocation minus € 1.5) points. If an individual always decides fie
symmetric allocation, we take again the conventltat she decides for the first time for the
asymmetric allocation in thet(2 2)th row; she then getsyascore oft + 0.5.

Note that the definition of the two scores implikat each of them can take orn 2(1)
different values (see Table 4); thus, the propdsstallows for 4(+ 1)2 different X, y)-scores.
Also note that the sign of thescore corresponds to the sign @f/co in the domain of
disadvantageous inequality, while the sign ofytlseore corresponds to the signoafoo in the
domain of advantageous inequality. Furthermore, riegnitude of thex-score y-score,
respectively) is an ordinal index of the intensfydistributional preferences in the domain of
disadvantageous inequality (advantageous inequedispectively)’

Step 3 (Representing Relative Frequencies of Types): Represent the absolute or

relative frequencies of the differem, ()-scores in an axis of abscissas as shown in Figure

Figure4: Distributional Typesin (X, y) Space

inequality averse altruistic

maximin ———> <

inside: consistent
with selfish types

< €T
envious kiss-up ——— >

kick-down

spiteful equality averse

3.4 Extending and Refining the Test

This subsection proposes three modifications ofsyrametric basic version of the test that
might help to shed light on more specific reseaygbstions. The first modification replaces the
symmetric step-size in the basic version by an asginc one, the second modification
extends theX-List to the left and thé&-List to the right and the third modification ada®re

lists.

19 Also note that a score of +0.5 indicates weak beleace, while a score of -0.5 indicates weak nalknce.
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In the (symmetric) basic version of the test, thd'®trade-off between her own and the
passive person's material payoff depends on thatioel between the horizontal distance
between two neighboring dots in Figure 3 (“stepe’si®) and the vertical distance between
those dots and the equal-material-payoff point"giae"”,g). By increasingy, keeping the rest
of the test as it is (or by decreasiagkeeping the rest as it is) the power of the test t
discriminate between selfish and different variaots non-selfish behavior is increased
(remember the discussion on “identification wittbiary precision” in Subsection 3.2).
However, if the test size is held constant this esmt a cost since the discriminatory power of
the test at the borders is decreased (too mangasbgnd up with extreme valuesxaefor y-
score). Here aasymmetric step-size versiohthe test — where step size is small at thereent
but grows larger when moving away from the centrenight be a good compromise. See

Figure 5 for an illustration.

Figure5: Asymmetric Step- and Test-Size

10

8+ A . . . & w . X-List
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For some research questions it might be interestirkgnow whether there are subjects who (in
the relevant range) put more weight on the matgasbff of the passive person than on their
own material payoff (that is, whether there arejetts for whomou/oo > ou/om). An
asymmetric test-siaeersionof the procedure, where tixeList is extended upward — so that in
(m, 0 space the alternatives considered in the test dlessl1 line — while they-List is
extended downwards — so that im, (0 space the alternatives considered in the test thessl
line — might help to answer this questf@More specifically, consider the following versioh
the test: The variables g ands are as in the (symmetric) basic version of the tgshe "test-
size variable) is no longer a choice variable Bubken as the largest integer smaller tiyan
and the new variabla (the "asymmetry variable") indicates how many chsiare added on

% Here note that lifting the restrictids < g and extending both lists symmetrically elongatesX-List (Y-List,
respectively) into the domain of advantageous ¢hiaatageous) inequality which is not what we warttave.
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each list (starting from the symmetric basic varst the test). The test now consists of a
series of #+ 2a + 2 decision problems divided into two blocksL(ist and Y-List), each
containing 2 + a + 1 pairs of alternatives. The alternatives are eyadldisplayed in tables 2
and 3 with the exception that tieList starts withm = e - ts - agas before, it ends withn = e

+ ts) and that theY-List ends withm =e + ts + as(as before, it starts witm = e - t3. An
important feature of the asymmetric test-size werss that it contains decision problems for
which strong altruism dictates a different choibart strong surplus-maximization concerns.
For instance, in the first decision problem on Xakist of the test version displayed in Figure
5, a surplus maximizer has to choose the peind (because this option maximizes batland
m+0), while a strong altruist might be inclined to @oked the leftmost point on thé-List
(because this point maximizes A similar argument applies to the rightmost pan theY-
List. Thus, the asymmetric test-size version catemtally help to shed light on the question
whether those who are willing to help others arwenr by surplus-maximization motives
(Charness and Rabin 2002's 'social-welfare preteenor Engelmann and Strobel 2004's
‘taste for efficiency’) or by pure altruism (Beck&®74, Andreoni and Miller 2002).

Figure6: A Multi-List Variant of the XY -Test

1@
8 +0, . . - ] . X-List

e (mo)=(ee)
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For some purposes (for instance, to discriminatevdxen different parametric forms within a

given class, as, e.g. between the Fehr and Schlragfl, and the Bolton and Ockenfels 2000
model of inequality aversion — both imply indifface curves that have negative slope below
and positive slope above the 45° line) it mighirderesting to gain more insights on the exact

shape of indifference curves(m, o}space. With anulti-list versionof the test, where subjects
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are asked to complete two or mofeandY-ists distinguished by the size of the gap variaple

(see Figure 6 for an example), indifference cusasbe elicited with arbitrary precisiéh.

4 Discussion of theTest in View of theLiterature

The current paper contributes to the growing litexa on identifying distributional preference
types in the lab. This section highlights the ndifferences between the current approach and

other approaches proposed in the literature.

4.1 AggregateLevel Studiesin Search for " the Universal Utility Function”

Charness and Rabin (2002), Engelmann and Strob@04R Cox, Friedman and Gjerstad
(2007) and Cox and Sadiraj (2018¢arch for utility functions that are good desarips and
predictors for their aggregate data and they fivad,ton average, negatively sloped indifference
curves (which correspond to entries in the positjuadrant in Figures 4) predict behavior
better than any other constellation. While thiansinteresting and important insight per se, the
issue of preference heterogeneity is left unaddesy those studies. In this respect the non-
parametric identification approach introduced hsreomplementary to this literature. If one
searches for a unifying model that describes aggeelgehavior fairly well, one of the models
proposed in this literature is a good chdit€or those more interested in the heterogeneity of
preferences and behavior an identification appreaels the one proposed here — seems more
useful. It has the advantage that subjects who atdfinthe average preference type (most
importantly, inequality averse, envious, and spitafjents) can be identified and their behavior
can correctly be interpreted. This is importantshse — depending on the design of the game —
the preferences and behavior of even a small &nacif agents might have a large impact on

the outcome. For instance, as experimental ecomerhigve successfully shown, a small

L Of course, with several- andY-lists inconsistent choices (more than one switchrie of the lists or switches
in the wrong direction) might become more importdman they are in the basic version and econometric
techniques (such as finite mixture models) mighbhbeded to get meaningful results. We discusspthiist further
in Section 5.
2 Charness and Rabin (2002) proposegaasi-maximin modélin which utility increases in the lowest of all
agents' monetary payoff (the maximin property) éimel total of all agents' payoffs (the surplus mazation
property). Engelmann and Strobel (2004) preserdese that supports the view that the behaviorphion of
both efficiency and maximin concerns is strongantthat of inequality aversion in the aggregatex &ud Sadiraj
(2012) present experimental evidence that is insterg with inequality aversion and quasi-maximiadels and
use this evidence to motivate theaggbcentric altruism modeélin which preferences are positively monotonic
(i.e., utility is increasing in the material pay®fff all agents), strictly convex (utility is stilicquasi-concave in all
its arguments), and "egocentric" (if a player Hesthoice between twn,o)allocations where thm part in one
allocation is equal to the part in the other and vice versa, then he chotse®ne with the highem). Cox,
Friedman and Gjerstad (2007) propose a similar QERy function but allow an agent's distributidna
preferences to depend on relative status, on previehavior of others (reciprocity) and on theddedlternative
actions available to others.
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fraction of inequality averse players in a publmod game with punishment is sufficient to
credibly threaten that free riders will be punishiedlucing even selfish agents to contribute to
the public good (see Fehr and Gachter 2000b an@, 2800Fehr and Fischbacher 2003, for
instance). Similarly, as shown by Tyran and Sausgr§2004) "a little fairness” (i.e., a small
fraction of inequality averse agents) may indudetaf redistribution in democracy. Also, as
shown by Malmendier and Szeidl (2008) a small foecof spiteful agents can have a large
impact on the outcome of an auction because th&éocautormat "fishes for fools" (i.e.,
disproportionately many buyers with an overbiddibiags end up as winners). In such
circumstances a utility or motivational functioratHits well on average is not likely to be a
good predictor for the outcome of the game (becadhsepreferences of a minority have a
disproportional impact on the outcome).

4.2 Continuous Dictator Game Studies L ooking at Heter ogeneity at the Individual
Level

Andreoni and Miller (2002kxpose their subjects to a series of 8 dictatonegadiffering in
budget size and price of giving. Their main aimtastest whether subjects’ behavior is
consistent with the General Axiom of Revealed Rezfee (GARP) and one of their
remarkable results is that this is indeed the oamgkh most subjects. Furthermore, they
investigate preference heterogeneity at the indadidevel. Making only mild assumptions on
how to look at the data they find that the behawionearly half of the subjects fits a textbook
CES utility function without error. Specificallyhé behavior of 14% of the subjects is perfectly
consistent with maximization of the 'Leontief' ftiooal form u(m, 9 = min{m, 4@, the
behavior of 6% of the subjects is consistent whth ‘perfect substitutes' forafm, 9 =m + o,
and the behavior of 23% of the subjects is consistgth the 'selfish’ formu(m, 9 = m. The
remaining subjects are then classified as weakrmati@ns of one of those three pure types
according to the Euclidian distance between adiabbvior and behavior predicted by the pure
types. This is an interesting and important studi & slightly different focus, though: While
Andreoni and Miller's main focus is on costly gigjrour interest is more symmetric on both,
costly giving and costly taking. This manifestseitsn the results. For instance, while their
design is perfectly suited to discriminate betwd#ferent varieties and intensities of altruistic
preferences, it is less well suited to distinguitween selfish, spiteful and envious types
because those types always contribute zero in yagising game?® Also, as argued by List

% To get additional insights, Andreoni and Milles@lexpose subjects to upward sloping budget lidesvever,

since indifference curves of spiteful and enviogerds are upward sloping as well and since theynate

necessarily convex there is no guarantee that audsign correctly classifies agents. It is notémygrthough,
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(2007) and others, their dictator game design mmloduce experimenter demand effects
because asking a subject to give money to anothesop if she wants to might make the
subject believe that the experimenter expectsdhdptsomething — and because the only thing
she can do is to share a positive amount of masteyydoes share money, even if she is selfish
or spiteful.

Fisman, Kariv, and Markovits (200&xtend Andreoni and Miller (2002)'s analysis by
(i) letting subjects play many more dictator gamesch{eaubject is confronted with 50
independent decision problemgii) also considering three-person dictator games; and (
allowing for non-linear (step-shaped) budget séte latter extension allows them to classify
subjects into more distributional types (they digtiish between 'self-interested’: 13% of their
population; 'lexself': 49%; 'social welfare": 13%ompetitive": 6%; and 'mixed preferences'
19%). While this is clearly an important study tsheds new light on a variety of interesting
aspects, the classification procedure employedimegja substantial amount of time and effort
and therefore seems less suited to be used ad m texperimental economics to control for
subject pool effects, or to help to interpret daten other (unrelated) experiments. Also, since
there are no upward sloping parts in their budges & is impossible to observe choices where
a subject gives up own monetary payoff to redueentbnetary payoff of the other player; thus,
competitive, envious or even inequality averse sypannot be cleanly identified with this

design®*

4.3 Discrete Choice Studies Looking at Heter ogeneity at the Individual L evel

Blanco, Engelmann, and Normann (20Xah four different experiments (ultimatum game,
modified dictator game, sequential prisoner's ditergame and public goods game) with the
same sample of subjects with the aim of testingRdler and Schmidt (1999) piecewise linear
model of inequality aversion. Their main finding tisat the Fehr and Schmidt model has
considerable predictive power at the aggregatel leweperforms less well at the individual
level. While this is an important insigiper seit does not give a definitive answer to the
question whether preferences are unstable on theidnal level or simply do not conform to
the tight structural assumptions imposed by ther el Schmidt model (in addition to the

piecewise linear form, it does not allow for paré@nestimates that fall outside the North/West

that the empirical results reported in Sectionéraughly in line with the Andreoni and Miller réts) indicating
that their design does quite a good job.

%4 Their design has other virtues. For instance,¥ppsing DMs to a large number of dictator gamegaskllows
investigating consistence with GARP (the authard that most subjects' choices nearly satisfy GARRask for
which the test proposed here is neither suitedimended to be suited. Also, in one of their treztts DMs are
exposed to choices that have consequences for plersens, for the DM and for two other subjectss&tlows
them to investigate the relationship between 'pesfees for giving' (tradeoffs between the DM's qwayoff and
the payoffs of others) and 'social preferenceasti@roffs between the payoffs of others).
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quadrant of Figure 4). Also, while the parameterawérsion to advantageous inequality is
estimated by Blanco et al. in an environment uremintated by intentions and beliefs (similar
to the approach proposed hefejhe parameter of aversion to disadvantageous atieyjus
estimated from second-mover behavior in a sequentae strategic game — the ultimatum
game — where the imputation of intentions behind #ction of the first mover or the
interpretation that certain actions are likely tome from certain types can affect the behavior
of the second movér.

Iriberri and Rey-Biel (2013)present a discrete choice test intended to classify
individuals into selfish, social welfare maximizensequality averse and competitive. For this
purpose they expose subjects to 16 choices amarg (tm, 0) allocations. In terms of our
Figure 3 the threém, o)allocations in each decision task are located 'In"apattern to each
other. That is, two of the three allocations hdwe ¢amen (m; = m, = m*, say) but a different
0 (0 = o*+ 1 ando, = 0*- A with 2>0 , say), the third option adds 1 ECUrt and averages
the o of the other two options (that isy = m*+ 1 andos = 0*). The 16 decision tasks differ in
the location oim* ando* and in the parameter The authors then use three different mixture-
of-types models to estimate distributional prefesemparameters under the assumption that
subjects decide according to Charness and Ral@82) piecewise linear motivational
function. In the individual by individual estimatiathey identify 44% of the population as
selfish, 21% as social welfare maximizers, 25%nagjuality averse and 10% as competitive.
This is an interesting study yielding importantigids about heterogeneity of distributional
preferences. A salient difference in the identtima procedures is that the binary decision
tasks proposed here are ordered and designectiotied shape of aingleindifference curve
in the M, 9-space while their trinity decision tasks are dmtted all over thenq, 9-space and

% Their estimate of the parameter of aversion agaidsantageous inequality is theoretically elegant related
to the approach used here: In terms of Figure 8n&]J et al.'s 20 binary decisions correspond tpd2fts on the
45° line through the positive orthant each compaoea single point that has exactly the samas the rightmost
point on the 45° line but an of zero. Thus, by observing the choices of a suhjet¢he 20 binary decision
problems one can deduce the shape of the indifferearve through this latter point. While this s elegant
procedure it has some disadvantages in compairisthetapproach proposed here, namely (i) thathbpesof the
indifference curve can only be assessed for theaftowf advantageous inequality; and (ii) that pesisloped
indifference curves in that domain cannot be idieticorrectly. Blanco et al. indeed find that rblyg10% of the
subjects prefer the point on the axis of abscigs#éise point vertically above that point, a behawonsistent with
positive sloped indifference curves in that domalate that this figure is remarkably close to the eve obtain in
the experiments reported in Section 6 (roughly 3% e subjects have a negati#score - see Figure 7).
%6 This should not be read as a critique against t@proach. After all the Fehr and Schmidt moded haen
designed to explain behavior in strategic gamestlamdcalibration” of parameters with ultimatum gadata has
been suggested by the inventors themselves. A lgesadvantage of their approach (in terms of erpigi
behavior in strategic games) is that it capturetsamby distributional preferences but also othenfs of other-
regarding preferences (such as reciprocity motifegsnstance).
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designed to vield data for the estimation of theapeeters of a given model.A related
difference is that their identification procedusdies on tight structural assumptions, while the
non-parametric approach proposed here does noomelgy structural assumptiorfs.

The ring-testhas been developed by social psychologists (stdndeferences are
Griesinger and Livingston 1973 and Liebrand 1984a4sess "social value orientations" at the
individual level, and it has been employed by eooists in a variety of different experiments
to identify type and measure intensity of distribnél preferences (see, for instance, Offerman
et al. 1996, Sonnemans et al. 1998, van Dijk e2@D2, Brosig 2002, Brandts et al. 2009, or
Sutter et al. 2010). In its simplest implementat{ofien called the "circle-test”) the ring-test
asks subjects to choose their most preferred oirat circle in ther, 9 space. The circle has
its centre at the origin of then( 9 plane and has a radiusmfsay. Depending on their choice
subjects are then classified either into thedéclal value orientation{SVQ types "altruistic",
"cooperative"”, "individualistic", "competitive" anthggressive”, or into 8 SVO types, the 5
listed types plus "martyrdom”, "masochism" and tsadsochism". Although interesting from
an aesthetical point of view, the ring-test hasoser theoretical shortcomings, the most
important one being that the test assumes linegdem@nces (see Appendix B for details) and
thereby systematically misclassifies those arclestyihat are inconsistent with linearity (e.qg.,
because they imply a sign change awco). For instance, inequality averse subjects are
typically classified by the ring-test — depending the intensity of preferences — either as
altruistic ("cooperative" in the language of thegrtest) or as selfish ("individualistic” in the
language of the ring test), while inequality lovisgbjects are classified either as competitive
(here the ring-test language corresponds to owulage) or as selfish. Furthermore, the ring-
test cannot distinguish between maximin and egoipteferences (both are classified as
"individualistic” types), or between envious anameetitive preferences (both are classified as
competitive types). Finally, archetypes that areststent with linearity, in principle, might be

misclassified if observed choices are only conststgth nonlinear indifference curves (as it is

?" The same is true for the test used by Cabrales ¢2010). There, subjects are exposed to 24 ehaenong
four (m, 9 allocations drawn at random (but not uniformlgdrh a subset of the positive orthant, and evidence
from these choices is then used to estimate subjdistributional preference parameters within thalm of
Charness and Rabin's piecewise linear basic madlbiout reciprocity).
% The econometric approaches employed by Cabralak €2010) and Iriberri and Rey-Biel (2013) hawber
virtues. For instance, by exposing subjects tagelaumber of tasks they allow for a formal statétframework
within which the degree of consistency of obserehdices with preferences represented by a giveatitural
form can be tested. By contrast, the main streafjthe approach proposed here is to start with allssat of basic
assumptions on preferences and to devise a prazdaair assigns archetypes to people in a non-ptiiamey,
given their preferences satisfy the assumptionst T$) our procedure does not —and is not intertdedtest
whether subjects' preferences satisfy those assamsthe multiple-list version of the test proptse Subsection
3.4. would allow for such tests, though). In thextse our approach is similar in spirit to the gmeposed by Holt
and Laury (2002) and Dohmen et al. (2010, 2011)ttierdomain of risk preferences, while the appreaabf
Cabrales et al. (2010) and Iriberri and Rei-Bi€l1(2) are more similar to the one used by Bruhal.g2010).
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the case with convex altruism, for instanteiHow serious those problems are depends on the
context, of course. After all an inequality avessiject, for instance, behaves as an altruistic
one in the domain of advantageous inequality bloéltaves as a competitive one in the domain

of disadvantageous inequality. The same is trughr inappropriately classified typ&s.

Summing up, many interesting approaches to identify archetygoed to measure intensity of
distributional preferences have been proposedanitbrature but most of them require more
time and effort from a subject to produce a scoré therefore seem less suited as a tool in
experimental economics to control for subject pekbécts, or to help to interpret data from
other (unrelated) experiments. Furthermore, thatifieation procedures typically discriminate
between a somewhat arbitrary set of preferencestgpeahey rely on by far more demanding

assumptions on preferences than the approach mopese.

5 Relation of (x, y) Scoreto Other Measuresof Type and Intensity of Distributional

Concerns

5.1 The'More Altruistic Than' Relation by Cox et al. (2008)

In their 2008 paper Cox, Friedman and Sadiraj fdimeahe binary relationore altruistic

than' between two different preference orderings omeome allocation vectors. For a given
domainDc R, this binary relation induces a partial orderingazmissible preferences over
(m, O tuples. For the case of negatively sloped indifieee curves (altruism, taste for
efficiency), preference ordering is more altruistic thanpreference ordering if A has

shallower indifference curves th&n (m, 9-space, s@ indicates a higher willingness to give
up units ofm for a unit increase i than doesB. Similar for the other eight archetypes of
distributional preferences (for the case of posliivsloped indifference curves the binary

relationmore altruistic thartranslates to "less malevolent than"). As is easdified, if D is

9 Misclassifications are especially likely in the shavidely used implementation of the test whergeitb are not
asked to choose the most preferred point on tlodediut are rather exposed to a series of binapjcel between
adjacent ifn, 9 alternatives on the circle. In this case the daath identification procedure heavily uses the fact
that with linear indifference curves the most pnefd point on the circle lies exactly oppositehe teast preferred
one (see Appendix B for a discussion), a propésay is typically violated if indifference curveseanonlinear.
% Besides the conceptual problems inherent in tis itself, there are also some issues in the typica
implementation that seem problematic. For instan@y researchers (i) use the double role assignpnetocol,
(ii) pay out each single decision and (iii) useefixpairings throughout the whole classificationcedure. Thus,
the payoff received by a subject is determinedabbyhe decisions she makes in the test andlbthe decisions
made by her "partner". There are at least two piateoroblems with this, first paying out all deiciss means that
in each binary decision a subject might not deéidehe most preferred allocation but might wanirtplement
her most preferred final allocation; and seconitiythe fixed pairings design not only preferencesdiso beliefs
play a role in the decisions (suppose, for instaacesubject is inequality averse; if she expectsghrtner to
behave selfishly, she will decide selfish too imenrto implement a fair overall allocation; by aast, if she
expects the partner to act altruistically, she miggve an incentive to act altruistically too, siratruistic acts
then lead to a more egalitarian overall allocation)
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the entire positive orthant then a necessary cimdibr the preference ordering of DMo be

more altruistic tharthe preference ordering of DNk i is thatx, > x andy; > y.**

5.2 Parameter Rangesin Piecewise Linear Model and Willingnessto Pay

The &, y)-score as defined in Subsection 3.3 is an ordimdéx of preference intensity (a
higherx means a higher weight on the other's payoff whenM is behind while a higher
means a higher weight on the other's payoff when @M is ahead) and as such is not
normalized with respect to the four design paramef® g, s, & This makes it difficult to
compare the results of studies which use diffesats of design parameters. This might be
regarded as a drawback as the proposed test diespggr se well suited for measuring the
distributional preferences in experiments and regmeative surveys with large samples. To
make the results of different studies comparabler(eif they use different sets of design
parameters) it might be advisable to replace thg){score by a cardinal metric that is equally
easy to compute and has a similar intuitive in&gdfon. One way to get to such a metric is to
translatethe , y)-score into parameter ranges in structured mofietyuently used in the
literature. The most widely used functional formtive empirical literature (see, for instance,
Cabrales et al. 2010, Blanco et al. 2011 and Inilzed Rey-Biel 2013) is the piecewise linear
model introduced by Fehr and Schmidt (1999) as scrg#ion of self-centered inequality
aversion and extended by Charness and Rabin (20@2lpw for other forms of distributional
concerns. In the reciprocity free version the Chasnand Rabin (CR) representation of
preferences takes the form

UV’G(m, 0) =(1 -0 ImSo ")’ Im>o)m+ (O- Imso + 7|m >0)0, (CR)

wherey andoc are parameters assumed to satsfyy < 1 and wheré is an indicator variable
that takes the value of one if the condition in gwbscript is met and the value of zero
otherwise. This formulation says that the DM'sitytiis a linear combination of her own
material payoff and the other person's materiabfiegnd that the (otherwise constant) weight
the DM puts on the other's payoff might depend twetiver the other is ahead or behind. If one
is willing to assume that subjects' preferencesb@approximated by this form, how dq {)-
scores translate into parameter ranges in this faddes question is easily answered. Consider
the X-List first. In this domain a DM with CR-preferersceveakly prefers LEFT to RIGHT in
rowr €{1,..., 2+1} iff (1 - o)[e + (r-t-1)s] + o(e + g) > e. Thus, assuming that a DM who is

%1 For restricted domains of preferences (for instaiifconly piecewise linear utility functions ardraitted as in
Fehr and Schmidt 1999 or in Charness and Rabin, 2802 only specific kinds of CES functions arensaered
as in Andreoni and Miller 2002, in Fisman et al020or in Cox and Sadiraj 2007) combined with a tesign
with high resolution (large gap varialdecombined with small step siz and for restricted domains of income
allocation vectors (adapted to the binary decisiorihe test) the two notions are equivalent tcheatber.
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indifferent decides for LEFT, the relationship beemx-score and parameter rangesah the
piecewise linear model is as shown in Table 5. ¢ #ie same tie breaking rule (an indifferent
DM decides for LEFT) for th&'-List we get a similar table (not shown) witkscore replaced

by y-score g replaced by, and strict inequalities replaced by weak oned (ace versa).

Table5: x-Score, Parameter ¢ and Willingness to Pay (WTP?) in Piecewise Linear Model

X-Score parameter range of ¢ in piecewise linear model WTP in piecewise linear model
t+0.5 | iff ts{g+ts) < o tslg < WPT
t-05 | iff| (t-Dsfg+(t-1)s] < o < tsg+ts) (t-Ds/g < WPT < ts/g
0.5 iff 0 <o < sfg+9 0 < WPT < s/g
-0.5 iff slg-9 <o < 0 slg < WPFT< 0
@-05) | iff Gslg-1§ < o < ~(t-sfg <t -1g 4slg < WPT < <(t-1)s/g
- (t+0.5) | iff o< -tsfg-t9 WPT < -ts/g

test-size parameter in they-test

step-size parameter in they-test

gap-size parameter in ther-test

weight the decision maker puts on the passive p&rgayoffin the domain of
disadvantageous inequality in the piecewise limeadel

WTP' for WPT > 0: WTF| = amount of own material payoff the decider iimg to give up in the
domain of disadvantageous inequality in ordantweasethe other's material payoff by a unit
for WPT < 0: WTP'| = amount of own material payoff the decider ifiimg to give up in the
domain of disadvantageous inequality in ordest¢oreasdhe other's material payoff by a unit
(with inequalities reversed)

a Q un —+

Note that the piecewise linear model implies piasewconstant willingness to pay (WTP) of
the DM for income increases (or decreases) of #ssipe person (WTP &y/un, where the
subscripts denote partial derivatives). In the doamaf disadvantageous [advantageous]
inequality we haveWTP' = 4/(1 - 6) [WTP = y/(1 - y), respectively]; if¢ > 0 [y > 0,
respectively] then this term gives the own-moneyam the DM is willing to give up in the
domain of disadvantageous inequality [advantagdoesguality, respectively] in order to
increasethe other person's material payoff by a singld;wsymmetrically, ife < 0 [y < 0O,
respectively] thendd/(1- o) [-y/(1 - y), respectively] gives the own-money amount the 3M
willing to give up in the domain of disadvantagednsquality [advantageous inequality,
respectively] in order talecreasethe other person's material payoff by a singld. ufhus,
within the piecewise linear modetscores translate int?/TF' as shown in the right-most
column of Table 5 (again the translation for yrscore is similar except th#¢TF' is replaced
by WTP and strict inequalities are replaced by weak ones)

It is important to note that using estimates & gfarameters of the piecewise linear
model (or estimates of the piecewise constant WoFRRHanges in the income of the other) as a
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cardinal metric for distributional preferences daows necessarily mean assuming piecewise
linear preferences: In experimental set ups, wiséakes tend to be small, the estimates are
probably best interpreted as linear approximatiohshe true values. This interpretation is
especially valid when the parameters of the piesewnear model are estimated from the raw
data using the McFadden (1974) random utility dpstion. In addition to yielding a cardinal
metric that is comparable across studies, estigahia parameters of such a structural model
has several other practical advantages as*vell:

* As McFadden's random utility specification allows hoisy decisions, subjects with
inconsistent choices do not have to be dropped fitay be crucial when a test design
with high resolution (i.e. with large gap varialgeand small step sizs) is used, or
when the binary choices are presented to the dsbgeee-at-a-time in random order
(see Appendix A for a discussion of implementaigsues).

» The parameter's standard errors enable statistisis, for example, to check whether a
subject's deviations from purely selfish behavrar tatistically significant.

e The structural model could also be applied in tlwtext of a finite mixture
specification. This would allow to identify the pedent social preference types and to
endogenously classify each subject into the typefits her behavior best.

* The parameters of the piecewise linear model can bé estimated when the test is

applied in its multi-list variant where the, ()-score is no longer available.
6 Experimental Results Based on the Symmetric Basic Version of the Test

Here the data from a paper-and-pen experiment baisdle symmetric basic version of the
test is reported. The experiment was conductedapepand-pen (and several other design
features reported below were applied) to convingejexts that neither other experimental
subjects nor the experimenters could identify tiesspn who has made any particular decision.
This was done in an attempt to minimize the impzcexperimenter demand and audience
effects. See List (2007) for a discussion on expenter demand effects and Hoffmann et al.
(1994), Andreoni and Petrie (2004), and Andreord &ernheim (2009) for experimental

evidence indicating that — depending on the expantal design — audience effects might have

a large impact on subjects' behavior in dictatongdike situations?

32| thank an anonymous colleague for suggestingttésesting discussion.

¥ See Hoffman et al. (1994) and Cox and SadirajZp@dr (almost double blind) experimental desigimsilar to
the one employed here. Appendix A discusses aligendesigns more suitable for the case whereXifiest is
used as a tool in computer-supported experimerdaddoess research questions in which distributiprefierences
play an important role, to control for subject padfects, or to help to interpret data from othenrglated)
experiments. Those alternative protocols mightdgarded as more problematic in terms of experimetgmand
and audience effects but have advantages in otliemdions (an important one being that subjectsrarévated

-29-



Experimental Procedures. Five experimental sessions were conducted man(ialy in pen-
and-paper) at the University of Innsbruck in autu@®09. Forty subjects who had not
participated in similar experiments in the pastevewited to each session using the ORSEE
recruiting system (Greiner 2004). Since not alljscis showed up in time, 192 (instead of the
invited 200) subjects from various academic badkgds participated in total, and each subject
participated in one session only. After arrivabjsgts assembled in one of the two laboratories
and individually drew cards with ID numbers (whigmained unknown to other participants
and the experimenters). Then instructions wereridiged and read aloud. Instructions
informed subjects (i) that there are two roleshe éxperiment, the role of an 'active person'
and the role of a '‘passive person’; (ii) that therexactly the same number of active and
passive subjects in the experiment and that rakesssigned randomly; (iii) that each active
person is matched with exactly one passive persdrviee versa, and that at no point in time a
participant will get to know anything regarding tluentity of the person she/he is matched
with; (iv) that active persons are called to makseges of ten binary decisions that determine
not only their own earnings from the experiment &lsb the earnings of the passive person
they are matched with; (v) that passive personsndb have a decision to make in the
experiment and that their earnings will depend usigkly on the decisions of the active person
they are matched with; (vi) that only one of thie t¢hoice problems of each active person will
be relevant for cash payments; and (vii) that gaegments could be collected the day after the
experiment at one of the secretaries who handsesthe cash payments for other experiments
(to ensure that the amount a subject earns camnliiked to her/his decisions). Then subjects
were randomly assigned to one of the two rolesyagiersons stayed in the same room while
passive persons were escorted to the adjacentlaopr

In both rooms subjects were seated at widely segzhi@mputer terminals (computers
were switched off) with sliding walls. Active persowere handed out a form consisting of two
pages — an empty cover sheet and a decision shdesearibed in the next paragraph — and they
were asked to fill out the decision sheet in pevdtassive persons received a form consisting
of three pages — an empty cover sheet and a twe-gpagstionnaire unrelated to the experiment
— and they were asked to complete the questionirajpeivate. After the tasks in both rooms
had been completed, for each active person onleeothioice problems was randomly selected
via a manual device — a bingo ball cage handlethéactive person — for the purpose of cash-
payment generation. The payoff-relevant decisiablem was written on the cover page of the

active person and the person was given the opptyttm take in private a look at her/his

to think about their decisions carefully and makwices that reflect their true preferences evenmtie
preference elicitation procedure is only one ofsabtasks in an experiment).
% The instructions —not intended for publication— areAppendix C.
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choice in the payoff-relevant decision problem. Nsabjects in both rooms were asked to label
(in private) the cover sheet of their document witair ID number. Then participants in both
rooms were called to put their documents (agaiprivate) in boxes before leaving the room.
Anonymous cash payments started the next day -Agyigkperimenters the opportunity to
manually match active with passive persons in tleamtime. Participants presented the card
with their ID number to an admin staff person whd dot know who did what for which
purpose, nor how cash payments were generatechagdyot their earnings in exchange (the
fact that cash payments would be made that waycleasly indicated in the instructions). On

average subjects earned approximately 11 Eurosaph®w up fee of 4 Euros.

Experimental Design: The symmetric basic version of the test was implaegtwithe = 10,9

= 3,s =1, t =2 and with experimental currency units correspagdo Euros. Thus, each
active person (96 in total) was exposed to 10 Bimkacision problems with (10, 10) as the
recurring equal-material-payoff allocation. The idam problems were presented in two tables,
5 in theX-Table (disadvantageous inequality) and 5 inYhEable (advantageous inequality).
The design of the two tables was similar to thatbfes 2 and 3.

Experimental Results: Of the 96 active subjects 4 (i.e., less than &#ne eliminated in Step

1 of the procedure described in Subsection 3.3.(Xh@-scores of the remaining 92 subjects
were distributed as shown in Figuré®t is worth noting that more than half of the 3@imps

in the &, y)-plane, where a subject could potentially sit, a&munoccupied, and only nine
points are occupied by more than one subject. Tthese is a sizeable amount of endogenous
clustering. Also note that almost all subjects 887# 95% of the population) reveal (weakly)
more benevolent (less malevolent) preferences éndbmain of advantageous than in the
domain of disadvantageous inequality (i.e., tlyesicore exceeds thescore). Taken together
those two pieces of evidence (endogenous clustefisgibjects and decisions consistent with
convex preferences) indicate that subjects undeddtee binary choices presented to them and
that the results reported here are driven by welldved distributional preferences and not by
noise. The second piece of evidence also impligsnbn-convex types (most importantly, kick
down and equality averse) are empirically irreldvdmirning to convex types (convexity refers
to the shape of indifference curves here), itisrgsting to note that the behaviour of about two
thirds of the subjects (those in the positive qaatjr61/92 = 66.30% of the subject population)
is consistent with altruistic preferences (there anly 2 subjects who reveal non-convex
altruism), while the behaviour of (only) about dioeth of the participants (those in the N/W
quadrant; 22/92 = 23.92% of the subjects) is adast with (any form of) inequality

% 1t is important to note that the data points igUfe 7 are jittered (to make each single pointbléi For
instance, the 29 observations scattered aroungling (/2, /) all belong to the pointf, ¥3.
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aversion® Spiteful subjects (negative quadrant) exist, heytaccount for less than 7% of our

population (and even spiteful subjects' score msEent with convex preferences).
Figure 7: Absolute Frequency of (X, y)-Scoresin Experiments Based on Basic Test Version
(96 active persons; 4 revealed inconsistenciedjdbee is based on the remaining 92 subjects)

Y

A

22 61
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It is also interesting to observe that the behavaiuypes at the border between altruism and
inequality aversionX € {-%2, Y2} andy > 0; 59/92 = 64.13% of the subject population) is
consistent with maximin, while the behaviour of @gpat the border between inequality
aversion and spitx(< 0 andy € {-%2, ¥2}; 18/92 = 19.57% of the population) is consistenhwit
envy. Finally it is interesting to observe that thehavior of almost 50% of the population
(those subjects witlk andy in {-Y2, %2}, 45/92 = 48.91% of the population) is catent with
selfish preferences. Here note that the test assigiish subjects to one of the four quadrants
in Figure 4 (Figure 7, respectively) according teit 'impartial distribution preferences'
expressed in their choice behavior in thel]" row of the two lists (where the DM decides
between two allocations that differ only in the pfiyof the passive person). For instance, a

subject that is weakly benevolent in both domaiets g, y) = (¥, %2), while a subject that is

% Given that differences in the distribution of tgpeetween subject pools are likely to be large piése of
evidence should not be interpreted as indicatireg #galitarian motives are important only for a onity of
subjects. See Fehr et al. (2006) for experiment@demce indicating that students (especially sttslesf
economics) are less egalitarian and more efficiam@nted than the rest of the population. See thlsaesponse
by Engelmann and Strobel (2006) in the same issue.
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weakly benevolent when ahead but weakly malevoldmen behind getsx(y) = (-2, %).
Looking at Figure 7 we see that the choices of ppnty of (but by far not the choices of all of)
those subjects whose behavior is consistent wilfisisepreferences is also consistent with

'lexself' as defined by Fisman et al. (2087).
7 Conclusions

This paper has proposed a geometric delineatiafistrfibutional preference types and a non-
parametric approach for their identification inveotperson context. Major advantages of the
proposed test over previous ones are (i) thatsinpleandshortas subjects’ task is to make a
small set of diagnostic choices without feedbadk;tljat it is parsimoniousas it relies on a
small set of primitive assumptions; (iii) that stgeneralas it directly tests the core features of
different types of distributional preferences rathean concrete models or functional forms;
(iv) that it isflexible as test size and test design can easily be fimedtto the research question
of interest; (v) that it igreciseas it identifies the archetypes of distributionahcerns with
arbitrary precision and also gives an index of gm&fice intensity; and (vi) that miinimizes
experimenter demand effects subjects are asked to make binary decisioasgutral frame
and do not have the option to do nothifig-hose features together suggest that the proposed
test might be suitable as a tool in experimentainemics to disentangle the impact of
distributional preferences from that of other fastthereby helping to interpret data from other
(unrelated) experiments (similar to the choicetksts used to elicit risk attitudes; see Holt and
Laury 2002, or Dohmen et al. 2010 and 20%1).

That the proposed test is indeed suitable for po@apose has been shown in two recent
studies: Balafoutas et al. (2012) investigate istandard lab experiment the relationship
between distributional preferences and competibebavior and find (a) that distributional
archetypes (as assigned by the proposed test) diffiematically —and in an intuitively
plausible way— in their response to competitivespuee, in their performance in a competitive
environment and in their willingness to competeg gh) that controlling for the effects of
distributional preferences, as well as for risktadies and some other factors, closes the large
gender gap in competitive behavior found in eadieidies (by Niederle and Vesterlund 2007
and 2010, for instance). This is an important figdbecause it indicates that the gender gap in

competitiveness is largely driven by mediating dast (potentially accessible to policy

%" Here note that in th¥Y+est a subject with lexself preferences necessanitis up with anx( y)-score of (%2, %),
independently of the parameterization of the tdstcan be seen in Figure 7 about one third of tutigipants
(specifically, 29 of the 92 classified subjectsiieth up with such a score.
% This is in contrast to the standard dictator garhizh gives the DM a windfall gain and then theiopto
share. This makes it pretty clear what would besimred decent behavior by the experimenter.
%9 Some implementation issues relevant for this psepare discussed in Appendix A.
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intervention) and not by gender per se. Hedegaardl.e(2011) examine in a large-scale
internet experiment the impact of distributionahcerns on the contribution behavior in a
standard (linear) public goods game and find (&t tdistributional archetypes differ
systematically —and in an intuitively plausible wap their contribution behavior; and (b) that
accounting for the differences explains roughlyf ldlthe gap between actual behaviour of
subjects in the lab and the theoretical benchmark/eld under the assumption that players are
rational and selfish (and that this fact is comnkmowledge). Again, this is an important
finding because it helps to disentangle the impédistributional concerns on the behavior of
subjects in social dilemma games from that of ofhetors — as beliefs on others' behavior or
intentions, for instance. Together the findingghose studies clearly indicate that associating
subjects with one of the proposed archetypes dfilolisional concerns has explanatory value
and that the proposed test is indeed a valid chimstrument in experimental economics.
Beyond its potential to act as a control instrumienexperimental economics, other
potentially fruitful applications of the test inde (a) investigating the stability of
distributional preferences over different doma{fa instance, a potential shortcoming of the
approach proposed here is its focus on the twotagease; investigating whether the
preferences revealed in that context carry ovex tiwher environment is surely an important
issue)?® (b)investigating possible links between distributiopegferences and other forms of
other-regarding preferencg$or instance, "Are altruists more or less likédybe motivated by
positive or negative reciprocity?”, "Do altruism daraltruistic rewarding (or altruistic
punishment) go together or are they mutually exogidvays to reach the same goal —
promoting private provision of public good$?"or "Is the test-based classification of subjects
in distributional-preference types somehow coreglawith the propensity to be motivated by
trust?")*? and (c)applying the proposed tefibgether with tests for risk and time preferences
and for personality traitsin experiments with large demographic variati¢age, gender,
income, educationpr with a representative sample of the populatiordétect patterns and
correlations(for instance, "Are distributional preferences ais#t attitudes or time preferences

“%In this regard th&Ytest is very similar to the standard risk-attitueieitation procedures that ask subjects to
compare a binary lottery either to another binattety (as in Holt and Laury 2002) or to a riskefi@ternative (as
in Dohmen et al. 2010 and 2011). In both domaine,risk-preference domain and the distributionafgnence
domain, the hope is that the preference type reddalthe binary environment is informative of #tétude of the
decision maker in richer environments.
“L Altruistic rewarding (punishment) is the propensi give rewards to (impose sanctions on) othersriorm-
abiding-behavior' ('norm-violating-behavior') eviérewards (sanctions) are costly for the rewaigeinisher) and
yield no private material benefits whatsoever. Belr and Géchter (2000b and 2002), or Fehr anchifasher
(2004), for studies investigating the power ofiatttic rewards and punishments.
“2 At first blush this avenue of research seems telbsely related to that of Blanco et al. (2011)isInot that
close, however, since the research question prddoee is not whether the behavior of playersnatsgic games
can be explained by distributional preferencesn@dut rather whether there is a link betweenribigional
preferences and other forms of other-regardingepeetes.
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somehow related?", "Are there gender differencekérdistribution of archetype$?'or "What

is the impact of age and income on distributionedfgrences?’) Beyond economicshe
proposed test might help to address important resepiestions in biology and psychology as,
for instance, "What determines human altruism (pite}?" or, "What drives altruistic
punishments and rewards?".

For those and many other interesting research igussidentification of distributional
preference types in a "clean" environment appeabeta natural first step. The proposed non-
parametric approach seems to be well suited farghrpose. Turning back to the quote at the
start of the paper the hope is that it turns oubdo"as simple as possible, but not one bit

simpler".

43 This research question is not new, of course -Asekreoni and Vesterlund (2001), for instance. Pheposed
approach allows for a more detailed investigatibthis issue, though. And it is suitable to be gntged in large-
scale experiments (as shown by Hedegaard et al)201
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Appendix (For Online Publication)

This appendix consists of three parts. Parts ABudiscuss two themes that seem important
when the test is used as a tool in experimental@ocs to answer specific research questions
in which distributional preferences play an impotteole, to control for subject pool effects, or
to help to interpret data from other (unrelated)esxments: While Appendix A is devoted to a
discussion of implementation issues for this caSgpendix B contains a more detailed
discussion of the ring-test, probably the most irtggt contender in this domain. Appendix C

contains the instructions to the experiments regbirt Section 6 of the paper.
Appendix A: Implementation | ssues

While the non-parametric identification approacbgmsed in the body of the paper seems in
principle well suited as a tool in experimental mmmics to be added to arbitrary (other)

experiments, there are several practical issu¢sidel to be addressed.

Role Assignment: At least 3 different protocols regarding role gasnent have been used in
the literature on elicitation of distributional peeencesfixed role assignmenwhere roles
(active DM and passive person) are assigned ex amtieonly active DMs decide while passive
persons do nothing (see, e.g., Cox, Sadiraj antd&&008, and Cox and Sadiraj 201R)le
uncertainty where each subject decides in the role of the @®M, and only later subjects get
to know whether their decision is relevant — ivehether they have been chosen as DM or as
passive person (this procedure was used by Engelmad Strobel 2004 and by Blanco,
Engelmann, and Normann 2011); atwlible role assignmenivhere each subject decides, and
each subject gets two payoffs, one as an activeaDlone as a passive person (as in Andreoni
and Miller 2002, Anderoni and Vesterlund 2001 amdFisman, Kariv, and Markovits 200%).
While the fixed rule assignment (this protocol ha@en used to produce the data presented in
body of the paper) seems to be the cleanest proedédum a theoretical point of view, it is not
practicable when the test is intended as a tobktadded to arbitrary other experiments (since
it would imply inviting twice as many subjects thaeeded for the main treatments). Each of
the other two protocols seems to have some drawb&insider the role uncertainty protocol

first. Since it introduces an element of randomnedke determination of the payoff allocation

“4 Actually, the double role assignment protocol cerimetwo varieties; while in version 1 (the versidiscussed
in the main text) the computer program makes shaé & subject's active DM is a different participtran a
subject's passive person (and instructions are exgolicit about this), version 2 (often used in timplementation
of the ring-test and in related tests designedogjas psychologists) has fixed pairs, meaning éhatibject's active
DM is the same participant as her passive persamsi¥h 2 seems theoretically problematic and isefoee
ignored in the discussion in the main text.
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resulting from a decision it raises theoretical gjioms related to the issue process fairness vs.
outcome fairness (see Andreoni and Bernheim 200@vJmence that some subjects care for
process fairness). Secondly (and related to tise gbint), expectations about the behavior of
the passive person in the counterfactual situatibare she is the active DM might influence
choices (provided process fairness matters; if then not)*®> The double rule assignment
protocol seems to be better in the former dimendoo it might be worse in the latter as a
subject's expectations about what she gets as saavpgserson and about what her passive
person gets as the active DM are even more likeebnter the picture. In sum, both double rule
assignment and role uncertainty protocol have tbein problems and it is ultimately an
empirical question which one performs better (iedicting the decisions in other distributional
tasks, for instance). Here, promising evidenceuppsrt of the role uncertainty protocol is
provided by Hedegaard et al. (2011). In their lesgale internet experiment they employ both
the fixed role assignment and the role uncertapmptocol in a between subjects design and
they show that the two protocols yield results theg statistically indistinguishable, both
regarding the distribution of archetypes they yiatdl regarding the ability to predict behavior

in other game&®

Presentation of the Binary Decision Problems:. In the paper-and-pen experiments reported in
the body of the paper the binary decision taskeweesented to the subjectomlered listsor
tables (similar to the lists often used in risktatie elicitation tasks). In computer-aided
experiments (using z-Tree developed by Fischba2bev, for instance) presenting the binary
decisionsone-at-a-time in random ordér.e., each binary decision on an own screen) night
an attractive alternative. Experience with bothspregation techniques in computer-based
experiments (where the test was added as a canttiiod end of the main experiments) suggests
that the randomized test version produces (slijjintigre inconsistencies (more than one switch
in at least one of the two lists; or switches ia #rong direction) but might (slightly) increase
the predictive power of the test for the classifsedbjects. This indicates that especially when
the test is added as a control at the end of akperiments the presentation of the binary

5 If subjects have distributional preferences in taetbook variety (only outcomes matter) then etgigmns
should not shape decisions in the role uncertgimyocol: with some probability (= ¥2) the other person is the
active DM und your expectations about her/his bahranfluence what you expect to get in that cageen your
preferences and expectations this yields a fixeiititi that you get with probabilityr; to maximize your overall
(expected) utility you still have an incentive taximize that part of your "utility” that realizesttvprobability 1 -
a. No expectations enter in that part of your ouezapected utility. The story changes if (some)jeats are not
(only) concerned with the "fairness" of outcomes {@iso) with the "fairness" of lotteries. Thisheyond pure
distributional preferences, though.
“® This is in line with earlier evidence provided Bpigelmann and Strobel (2004) who find relativelyairand
insignificant differences in the choices of sulgebetween their main treatment with role unceryaand their
control with fixed role assignment.
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decision tasks might be critical in recoveringable data on distributional preferences. The
simplest procedure (presenting the binary decitasks in a table) might not produce the most
reliable results then, the main reason being thigjests do not think carefully enough about the
tasks when they are presented all at once in a:1aBl “third way" to implement the test in the
lab is to present the binary choices first in altgtrandomized way (i.e., also randomized
across blocks and in the presentation of the regualternative on the left or the right hand
side), and to show subjects the ordered lists (thiéir decisions in the different choice tasks)
when they are done with all choices. They can tieeise their choices if they liK& The latter
procedure forces players to rethink their decisitims might help to get fewer inconsistencies
than in the random order design and might at theesame vyield higher predictive power than
the list versions. Again, it is ultimately an enigal question to sort out what the best way is to
present the choice problems to the subjects whendst is used as a tool in experimental

economics.

Clustering of Subjects: Clustering means dividing subjects into groups q&ts) so that
members of one group are somehow similar to eacbr@nd dissimilar from members of
other groups. There are many ways how clusterirghtbe performed after having assigned to
each subject arx{y)-score. An obvious one is to cluster subjects thigroups corresponding
to the 9 archetypes described in the body of tipepa his will often not meet the needs of the
experimenter, though. The preferred way to grougesiis will rather depend on at least three
factors: (i) on the number of subjects taking pathe experiment; (ii) on the test version used;
and (iii) on the research question under investigat

Number of Subjectdf the number of subjects taking part in a stuslgimall it does not make
much sense to group them into too many clusterger8eapproaches to divide subjects into 2-
4 clusters spring to mind and the preferred oné, wil general, depend on the other two
dimensions discussed below. For instance, whenghrtest version (high value of the quotient
s/q; see the discussion in the next paragraph) is usedusal approach to divide subjects into
3-4 clusters is to use the sign of the two scomesha discriminator (both scores positive:
altruistic; x-score negativey-score positive: inequality averse; both scores tnagaspiteful;x-
score positivey-score negative: equality averse; the latter cldde almost empty, though),
while a finer test version would suggest that scilsjevithx- andy-score in {-0.5, +0.5} should
be grouped in an own cluster (egoistic). On theoextreme, if the number of subjects taking

" Misclassification of subjects who do not think efaitly enough about the alternatives in a binargislen task
seems less of an issue in the experiments reportdwe body of the paper because subjects' taskmegisly to
make 10 binary decisions there. We therefore ofied design that is cleaner in terms of experimedemand
and audience effects.
“8 Hedegaard et al. (2011) employ this protocol &irtmternet experiments.
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part in the study is large there might be no neeexogenous clustering at all. For instance, in
the experiments reported in Section 6 of the papehe 36 points in thex( y)-pane where

subjects can potentially sit, more than half reradinnoccupied, and only on nine points there
was more than one subject sitting. Here it mighkensense to work with nine clusters or less
and to assign subjects who sit alone (or almosteglat a point to one of the more frequented

adjacent points according to some distance measure.

Test VersionOne important design decision in the symmetrisibaersion of the test is the
choice of the quotiens/g since this quotient determines the precision withich egoistic
subjects are identified. If egoistic subjects atentified with high precision it might make
sense to work with the following 5 clusters (wh#re last one is empty with high probability):
x € {-0.5, +0.5} andy € {-0.5, +0.5}: egoisticx > 0.5 andy > 0.5 and at least one inequality
strict: altruistic (or efficiency loving)x < 0.5 andy > 0.5 and at least one inequality strict:
inequality aversex < 0.5 andy < 0.5 and at least one inequality strict: spitedulgdx > 0.5 and

y < 0.5 and at least one inequality strict: equalitgrae.

Research Questionfhe research question under investigation is itapbrfor clustering, of
course. For instance, for predicting the behaviaa subject in a standard dictator game, only
the y-score should be important. So, for predicting baraw dictator game like situations it
might be sensible to divide subjects only accordimghis dimension (for instance, into 3
clusters, one witly<0, the second witly=0.5 and the third witly>0.5; or, depending on the

test design, into 4 or more clusters by splittipghey>0.5 group in subgroups).

Appendix B: The Ring-Test

The ring-test has been developed by social psygmstto (standard references are Griesinger
and Livingston 1973 and Liebrand 1984) to assessidkvalue orientations” (SVO) at the
individual level. In the standard implementationtbfs test subjects are asked to make 4
binary choices betweem( 9 allocations taken from a fixed set witk dlements, wherg is
some positive integer and wharestands for the DM's andlfor the passive person's material
payoff (as before). Typical values farare 6 or 7 implying 24 or 32 binary choices. Th& 4
alternatives in the set lie equally spaced ondeciwith the origin of thenq, 9 plane serving as
the centre. The radius of the circlerjssay. The facts that (i) there ardeaternatives, that (ii)
alternatives are located equally spaced on théeaed that (iik is an integer together imply
that if (m, o)is one of the alternatives used in the test, {men-o0), (-m, oand(-m, -0)are
other alternatives used in the teStis property is important as it is used heawvilyhe typical

identification procedure. In each of thk Binary choice tasks the individual is asked to deci
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between two adjacenm( 0 alternatives on the circf€.Since any i, 9 alternative has two
immediate neighbours, it is presented in two défgrchoice tasks to each subject.

Social psychologists have developed a standardeguwe to identify distributional type
and intensity of distributional concerns on theibas observed choices in this test. The
procedure is based on the assumption that prefeseot subjects can be represented by a

utility or motivational function of the form
u(m, 0 =um+ o, (t)

whereu andA are two a priori unrestricted parameters (thabt@gsassumption guaranteeing that
u+A=1 — orthat at least one of the parameters itlgtpositive, or whatsoever — is made;
more on this below), which are assumed to be cohdthility or motivational functions of this
form imply linear and parallel indifference curviesthe (n, 0 space?’ For instance, if both
parameters are strictly positive, we get negatiwbped indifference curves, similar to those
we have attributed to our altruists. Similarly, Aifis negative whileu is positive, we get
positively sloped indifference curves, similar teetones we have attributed to competitive
subjects. Note that our strich-monotonicity assumption applied to this functiomgly
amounts tq: > 0. No such assumption is typically imposed by socigichologists™

Given a motivational or utility function of therfm (rt) a subject has a unique most
preferred point on each circle in the,(9 space. Denote this point bm¥, 0*). Foru > 0 the
point (m*, o*) is found by searching for the indifference cuthat is tangential to the right
hand side of the circle (because for 0O, points to the right of a given indifference set are
strictly preferred to points in the set), fok 0 the point (n*, o*) is found by searching for the
indifference curve that is tangential to the leiht side of the circle (because for< 0 points
to the left of a given indifference set are styigiteferred to points in the indifference set), for

« = 0 (implying horizontal indifference curves) the po{m*, 0*) lies either at (Or) or at (O, -

“9 Since on the circle we have + 0% = r? the summ + ois not constant. The sum is maximal, wherando are
positive andn=0 and minimal wherenando are negative angh=0.

% Along an indifference “"curve" we hawgm, 0 = c for some constant c. Thus, foet 0 the indifference curve
associated with "utility levelt is given by o =¢-um)/\, while for A = 0 the indifference curve is a vertical line at
m=c/u. Other indifference curves are simply paralleptisements of the indifference curve associatet evitn
other words, linear preferences as described bwtegu (t) have the property that the consumer’'s entire
preference relation can be deducted from a simgliférence set (or “indifference curve”).

*! For instance, social psychologists allavio be negative anéto be positive, yielding indifference curves that
have positive slope (similar to the ones the bddye paper has attributed to spiteful agents)where the upper
contour sets are to the left of the indifferenceves (if is not too negative an individual with such preferes is
classified by the ring-test as a "SVO altruist'e $ke discussion below and Figure Al in this appefat typical
indifference curves). They also allow both paramgete be negative, resulting in negatively slopedifference
curves (similar to the ones the body of the papesrditributed to altruists) but have the uppermamset again to
the left (in a certain range, such individuals eessified by the ring-test as "SVO aggressorsajragsee Figure
Al in this appendix).
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r) depending on whethér> 0 (in this case points above a given indifference-a#iich is a
horizontal line, as said- are strictly preferredptonts in the indifference set) #r< 0O (in this
case points below a given indifference set -whishagain a horizontal line- are strictly
preferred to points in the indifference set). Ferthore, in the choice between two adjacent
points on the circle subjects deciding such asd&imize a motivational or utility function of
the form ¢t) always select the alternative closest in distancie point in*, o*). This is so,
because the alternative which is closer in distalocgm*, 0*) is necessarily on a higher
indifference curve (remember that indifference esrare parallel displacements of each other).

Consider a perfectly rational subject with a matiional or utility function of the form
(rt). Suppose her most preferred point on the cirflet, o*), is among the alternatives
compared in the ring-test. [If it is not, among thailable alternatives take the one closest in
distance torq*, o*) -and slightly abusing notation- denotent*( 0*).] Then in the & pair-wise
comparisons the subject will select all alternatibait (*, o*) and (m*, -0*) exactly once;
this is so because in one and only one of the wvoparisons with a neighbour each of these
alternatives has the shortest distancemd, (©*). Furthermore, the pointf*, 0*) is selected
exactly twice (because it is strictly better tharthbof its neighbours) and the point opposite to
(m*, o%), i.e., the point (*, -0%), is never selected (because it is worse thano#imgr point
from the subject's perspective). Moreover, by agldup the & selected payoff vectors
separately fom ando, each of the K2 alternatives selected exactly once cancels out thih
alternative on the opposite side of the circle, aerdare left with the vector 2*,20*), which is
consistent with exactly one motivational functicitioe form ¢t).>?> Here note that the above
described procedure generically is only clean ifugdr indifference curve#&ny other shape of
indifference curves might potentially yield problem

Of course, real subjects in experiments do noagbmmake choices that are exactly
consistent with maximizing a function of the form)( Then the summation vector (resulting
from summing up all the choices of a subject) dedidy 2 is not a point on the circle. Social
psychologists then lay a ray starting from theiartgrough the summation vector and take the
(m, o)point at the intersection between the ray and tloéecas the most preferred point of the
subject on the circle. The distance between thatt @nd half the summation vector is then
taken as a measure of inconsistency of choices @whotivational function of the formt}).

Subjects are then either classified into thesbclal value orientation'{(SVO types
altruistic, cooperative, individualistic, compet#iand aggressive, or into 8 clusters, the 5 listed

plus sadomasochistic, masochistic and martyrdoe Fsgure Al at the end of this appendix).

2 As is easily verified, the described "techniquet finding the point fi*, 0*) from an indifference curve map
can easily be reversed: simply take the tangettdcircle at the poininf*, 0*) to get the relevant indifference
curve; then solve for the associated utility fuostalong the lines described in Footnote 50 above.
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The prototypical SVO altruist has horizontal indifference curves with upper tooin sets in
direction north; other indifference curve slopesigistent with SVO altruism are slightly
negative slope with upper contour sets to the rigid slightly positive slope with upper
contour sets to the left. In terms of rays from ¢migin, rays between degree 67.5° and 112.5°
are classified as SVO altruistsThe procedure in the body of the paper would fla&\vO
altruists with most preferred point between 67.8d 80° as altruistists (they have negatively
sloped indifference curves and upper contour gethd right), while SVO altruists with most
preferred point between 90° and 112.5° violatetstnHnonotonicity and are therefore outside
the admitted range of preferences (those typepentgaps more interesting for psychologists
than for economists — in terms of the motivaticinaction (t) such subjects decide asu#0
and 2>0). The prototypical'SVO cooperator'has negatively sloped indifference curves, the
XY+4est would classify such subjects as altruists, toaerms of rays from the origin, rays
between degree 22.5° and 67.5° are classified &3 &bperators. The prototypicabVO
egoist" (named "individualistic" in Figure Al) has vertiakloped indifference curves with
upper contour sets to the right; this classifiaatis completely in line with theXYtest
classification. To have classes of equal sizegims of distance on the circle, not necessarily
in terms of number of subjects in a class), SVOstgare not restricted to a single point (ray
with 0°) but extend from -22.5° (implying indiffaree curves with a slightly positive slope) to
+22.5° (implying negatively sloped indifference wes). The prototypicalSVO competitor”
has positively sloped indifference curves, tR&'test would classify such subjects as
competitors, too. In terms of rays from the origiays between degree -67.5° and -22.5° are
classified as SVO competitors. The prototypicaVO aggressérhas horizontal indifference
curves with upper contour sets in direction sowtimer indifference curve shapes consistent
with SVO aggressors are slightly negative slopé wiper contour sets to the left and slightly
positive slope with upper contour sets to the righm terms of rays from the origin, rays
between degree -112.5° and -67.5° are classifie®\&® aggressive. ThXY+test would
classify SVO aggressors with most preferred poattveen -67.5 and -90 as competitors (they
have positively sloped indifference curves and agpatour sets to the right), SVO aggressors
with most preferred point between -90° and -11Zd&F outside the considered range of
preferences and are perhaps again more interdstingsychologists than for economists (in
terms of the motivational functiomt] such subjects decide as#0 andi<0). See Figure Al
below for a characterization of the type8VO sadomasochist'SVO masochistand 'SVO

martyr".

3 When discussing angles of rays the reference (tHeis always the horizontal line correspondingértical
indifference curves with upper contour sets tortgkt. Here note that indifference curves assodiatith a given
ray are orthogonal to the ray.
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Figure Al: Indifference Curves of Ring-Test Social Value Orientation (SVO) Types
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Appendix C: Instructions (Trangdated from Ger man)
Welcome and thank you for participating!

You are taking part in an economic experiment arigien making. A research foundation has provided
the funds for conducting the experiment. You camnea considerable amount of money by

participating. The text below will tell you how tlaenount you earn will be determined.

Anonymity

You will never be asked to reveal your identity @nyone during the decision-making part of the
experiment. Neither the experimenters nor the osdjects will be able to link you to any of your
decisions. In order to keep your decisions privglease do not reveal your choices to any other

participant. The following means help to guaramsteenymity:

Non-Computerized Experiment and Private Code

The task you have to complete during the expeririseeabnducted in private on a printed form; that is
the experiment is not computerized. You have dravemall sealed envelope from a box upon entering
the room. PLEASE DO NOT OPEN YOUR ENVELOPE BEFORHETEXPERIMENT STARTS.
Your envelope contains your participation numbee WIl refer to it as "your private code" in the
following. Your private code is the only identifigan used during the experiment and you will also

need it to collect your cash payments.

When you have completed your task in the experinmentwill be asked to write your private code on
the front page of your form, to put the form inewn(larger) envelope, to seal the envelope, ampaditdt

in a box located at the front door of the room wwa sitting in. It is important that you do not teri
anything on the envelope, it should be left bldbks also important that you keep the card withuryo

private code: you need it to collect your earnings!

Cash Payments

Cash payments can be collected from tomorrow orsvandroom w.4.36 in the fourth floor
(South/West) of this building. You will present yqurivate code to an admin staff person (Mr. nd a
you will receive your cash payment in exchange. atin staff person will not know who has done
what and why, nor how payments were generated.Xgeranenter will be present in the room when
you collect your money. Also, the private codeshi$ experiment will be mixed up with the codes of
other experiments. This will again help to guarariteat the amount you earn cannot be linked to your
decisions. Mr. ... is available from Monday today between 9 a.m. and noon and between 2 p.m. and
3 p.m. in room w.4.36 in the fourth floor (South/8%eof this building. Please collect your earnings

within a weak. [You find those details also on tlaed displaying your private code.]
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Detailed I nstructions

No Talking Allowed

Please read this document carefully and do notttadiny other participant until the experimentveio
If there is anything that you don't understandapéeraise your hand. An experimenter will approach
you and clarify your questions in private. In abtert minutes this document (the front page inclyided

will also be read aloud (by an experimenter).

Two Groups and Two Different Tasks

Before the experiment starts, the participantdis toom will be randomly divided into two groups o
equal size (see the text on the next page forldptdihe groups are callé@roup A and Group B.
Members of Group A will be seated in this room, rbens of Group B will be seated in the adjacent
laboratory. Eactmember of Group A will be asked tanake a series ofen decisions that affect not
only her or his own earnings but also the earnofgs member of Group Brthe members of Group B

do not have a decision to make in this experiment - their earnings will dependtbe decisions of
Group A members alone. Members of group B willas&ed to fill out a questionnaire. This is their

only task in this experiment.

Matching

After randomly assigning roles (member of Groupoh,member of Group B) to participants, each
member of Group A is anonymously paired with a memih Group B The matching is 1:1; that is,
each member of Group A is exactly matched with meanber of Group B and vice versa. You will
never learn the identity of the member of the other group you are paired with. In the same way, the
member of the other group you are paired with nal learn your identity. In the following we catiig

member of the other group you are matched tindother person.

Task of Membersof Group A

If you become a member of Group A you will be askednaketen decisions. In each of the ten
decision problems you are asked to decide betwea®vo alternatives which are calleddEFT and
RIGHT. Each alternative implies earnings for you and ttheioperson. The ten decision problems will
be presented as rows in a table. Note that onlyobiiee ten decisions will be taken into considerat

for the payoff determination - more on this bel@ach decision problem will look like this:

LEFT Your Choice RIGHT
you other person you other person
receive receives receive r eceives
a Euros b Euros LEFTO QO  RIGHT ¢ Euros d Euros
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The lower case letters in the cells of the decigimblem displayed here are for illustration ortythe
experiment the letters will be replaced by numblrgou have been assigned the role of a member of
Group A, if in this particular decision problem yahoose LEFT, and if this particular problem is
chosen as the payoff relevant one, then you reesweings ofa Euros while the other person will
receives earnings &f Euros. Similarly, if you choose RIGHT, you recetvBuros and the other person
receivesd Euros. The table on the last page of this docurdemmpiays the 10 decision problems each
Group A member faces. The form members of GroupilAreceive will contain exactly two pages, the
first page is an empty cover page, the second pagtins the table on the last page of the current

instructions (and nothing else)!

Task of Members of Group B

If you become a member of Group B you will be astedll out a two-page questionnaire. The form
members of Group B will receive will contain exgdiiree pages, the first page is an empty covee,pag

the other two pages contain the questionnaire.

Show-Up Fee

Each participant in this experiment will receivel®w-up fee of 4 Euros for participating. In adufiti
each participant receives earnings as specifigdeimext two paragraphs. That is, fheal payoff of a
participantis the sum of two parts, theshow-up fee plus theearningsin the experiment (as specified

below).

Your Earningsif You AreaMember of Group A

If you become a member of Group A your earningstaedearnings of the other person are determined
as follows: At the end of the experiment (after y@mve made the ten choices in private), one ofL.the
decision problems will be randomly selected as pagoff-relevant one. For this purpose an
experimenter with a bingo cage containing ten balismbered 1-10 will go from one member of Group
A to the next starting on the leftmost cubiclelod first row. Please make sure that your complieted

is closed when the experimenter approaches youeXperimenter will ask you to draw one of the balls
with the device designated for that purpoBlee number on the ball givesthe decision task that will

be used to determine your earning and that of the other person. Your actual earnings and those of
the other person correspond exactly to the payoffise alternative (LEFT or RIGHT) you have chosen
in that specific decision problem. You will be adkey the experimenter to write the number of the
payoff-relevant decision problem on the cover pafgour form. You (but no one else) will then be
given the opportunity to take in private a lookyatr choice in the payoff-relevant decision problem
Then you will be asked to label (in private) theveosheet of the form with your private code and to

seal the form in the envelope.
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Your Earningsif You AreaMember of Group B

In addition to the 4 Euros show-up fee each mermb&roup B will receive the earnings as described

in the previous paragraph from exactly one memb&roup A.

Role Assignment and Start of the Experiment

After the instructions at hand have been red alndl all questions have been answered you (and all
other participants in this room) will be asked tmp the sealed envelope you draw from the box when
entering this room. The envelope contains a catld yaur private code. The code ends with a number.
If this number is even, you are a member of Groygf & is odd, you are a member of Group B.
Members of Group A are asked to take a seat abbtiee computer terminals with sliding walls inghi
room. Members of Group B will be escorted to thmeeht room and asked to take a seat at one of the
computer terminals with sliding walls in that roon. both rooms computers are (and will remain)
switched off. An experimenter will then distributee forms in each room. Members of Group A will
receive a form that contains an empty cover pageaapage containing the decision tasks displayed on
the next page, members of Group B will receiveranfthat contains an empty cover page and a two-

page guestionnaire.

The End of the Experiment

After you have completed your task you will be aske write your private code on the empty cover
page of your form. PLEASE WAIT UNTIL YOU ARE ASKEBEFORE WRITING THE CODE ON
THE COVER. Then put the form in the envelope aral ge Upon leaving the room you are asked to

put the envelope in the box located near the oot of the room you are sitting in.

-54 -



The Ten Decision Tasksfor Members of Group A

The table below displays the ten decision problepmesented to members of Group A. Members of
Group A will be asked to mark in each row whetheryt prefer the alternative on the left hand side
(LEFT) or the alternative on the right hand sidé@RT). They have to decide for ONE of the two

alternatives in each of the ten rows.

The table below is for illustration only. After the role assignment, members of Group A will

receive a form that contains two pages, an empty cover page and a page containing exactly the

table below (and nothing else).

Dec. Nr. LEFT Your Choice RIGHT
you other person you other person
receive r eceives receive r eceives
1 8 Euros 13 Euros LEFTO QO  RIGHT 10 Euros 10 Euros
2 9 Euros 13 Euros LEFTO O RIGHT] 10 Euros 10 Euros
3 10 Euros 13 Euros LEFT O O RIGHT 10 Euros 10 Euros
4 11 Euros 13 Euros LEFT O QO RIGHT 10 Euros 10 Euros
5 12 Euros 13 Euros LEFT O O RIGHT 10 Euros 10 Euros
Dec. Nr. LEFT Your Choice RIGHT
you other person you other person
receive r eceives receive r eceives
6 8 Euros 7 Euros LEFTO O  RIGHT 10 Euros 10 Euros
7 9 Euros 7 Euros LEFTO O RIGHT 10 Euros 10 Euros
8 10 Euros 7 Euros LEFTO (O RIGHT 10Euros 10 Euros
9 11 Euros 7 Euros LEFT O O RIGHT] 10 Euros 10 Euros
10 12 Euros 7 Euros LEFT O O RIGHT 10 Euros 10 Euros
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