
Chlaß, Nadine; Güth, Werner; Miettinen, Topi

Working Paper

Beyond procedural equity and reciprocity

Jena Economic Research Papers, No. 2009,069

Provided in Cooperation with:
Max Planck Institute of Economics

Suggested Citation: Chlaß, Nadine; Güth, Werner; Miettinen, Topi (2009) : Beyond procedural
equity and reciprocity, Jena Economic Research Papers, No. 2009,069, Friedrich Schiller
University Jena and Max Planck Institute of Economics, Jena

This Version is available at:
http://hdl.handle.net/10419/32610

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.



 

JENA ECONOMIC 
RESEARCH PAPERS 

 
 
 

# 2009 – 069 
 
 
 

Beyond Procedural Equity and Reciprocity  
 
 
 

by 
 
 
 

Nadine Chlaß  
Werner Güth  

Topi Miettinen  
 
 
 
 

www.jenecon.de 
 

ISSN 1864-7057 
 

The JENA ECONOMIC RESEARCH PAPERS is a joint publication of the Friedrich 
Schiller University and the Max Planck Institute of Economics, Jena, Germany. 
For editorial correspondence please contact markus.pasche@uni-jena.de. 
 
Impressum: 
 
Friedrich Schiller University Jena Max Planck Institute of Economics 
Carl-Zeiss-Str. 3 Kahlaische Str. 10 
D-07743 Jena D-07745 Jena 
www.uni-jena.de  www.econ.mpg.de 
 
© by the author.  

 

   

http://www.uni-jena.de/�
http://www.uni-jena.de/�


Beyond Procedural Equity and Reciprocity

Nadine Chlaß∗ Werner Güth∗∗ Topi Miettinen‡
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Abstract

Most research in economics models agents somehow motivated by out-
comes. Here, we model agents motivated by procedures instead, where
procedures are defined independently of an outcome. To that end, we
design procedures which yield the same expected outcomes or carry the
same information on other’s intentions while they have different outcome-
invariant properties. Agents are experimentally confirmed to exhibit pref-
erences over these which link to psychological attributes of their moral
judgment.
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1 Introduction

This paper studies procedures. Most research in economics in contrast models

agents motivated by economic outcomes. Outcomes typically include monetary

payoffs, allocations of consumption bundles, costs of effort, or expectations over

these. Meanwhile, little attention has been paid to whether agents do not also

care about the procedure which generates these outcomes.1 In some areas of

life, procedures may prove vitally important. In an election, for instance, great

care is taken to grant each individual an equal opportunity to vote, to make

the voting simple and elect a candidate in a transparent way. Ultimately, the

victory of one’s preferred candidate may be satisfactory. Yet, one may plainly

refuse to acknowledge her victory if it is learned the election violated some of

the criteria mentioned before. Notably, such a concern may be independent of

any potential outcome.

Here, we present to our knowledge the first controlled laboratory experi-

ment pointing out that procedures have value per se. We formulate four purely

procedural concerns: (i) a concern for procedural simplicity, (ii) a concern for

symmetric information, (iii) for equal effective opportunities, and (iv) a con-

cern for equal effective unkind opportunities. Our experimental test introduces

pairs of two-player pie-splitting procedures, where each side of the pair captures

one procedural aspect in comparison to the other. Procedures are designed such

that a row of dominant theories, including many which allow for other-regarding

and reciprocity concerns, would predict expected outcomes and intentions to be

procedurally invariant. Yet, we find evidence for procedural preferences.

We subsequently try to understand the reasoning behind purely procedural

preferences as formulated here. Relying upon Kohlberg’s work on individual

moral conceptions (Kohlberg 1984), we elicit elements of individuals’ moral

judgment via a standardized experimental questionnaire first published in Lind

(1978). These elements enable us to consistently discriminate between the newly

1Even when economists do study procedural preferences, they would invariably define them
by some operator on an outcome. Such operators include an expectation over a distribution
of outcomes (Bolton et al. 2005), (Karni and Safra 2002), (Karni et al. 2008) or the kindness
perception in choosing such a distribution (Brandts et al. 2006), (Sebald 2007). A review of
earlier work is provided in (Konow 2003). It hence appears that preferences over procedures
per se have not been studied by economists.
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introduced preferences.

The following section describes the two-player pie-division procedures we

use. Section 3 reviews dominant preference models and theories of fairness and

verifies that each of them generates procedurally invariant outcomes across our

pairs of procedures. Section 4 introduces the above mentioned four procedural

preferences and discusses how individuals’ moral conception may affect them.

Section 5 describes our experimental design and the experimental test used to

elicit individuals’ moral conception. Section 6 presents our main results. Section

7 concludes.

2 Some simple allocation procedures

Let 200 units be shared among two parties. One party, the proposer (P), has

more allocation power than the other, the responder (R). Two divisions of the pie

are possible; a fair one, where both the proposer and the responder obtain 100

units and an unfair one where the proposer obtains 20 units and the responder

180 units. Thus, the unfair allocation favors the less powerful responder rather

than the proposer. We consider three procedures for sharing the 200 units in

either way: a mini dictator game, a mini-yes-or-no game (Gehrig et al. 2007),

and a mini ultimatum game (Güth et al. 1982).

A first procedure, the dictator game (DG), leaves the responder without any

opportunity to act. Whatever the proposer chooses is implemented. In our

setting, the responder may however voice her (dis)agreement with the proposal.

Her reaction would yet not have any bearing on the outcome.

A second procedure, the yes-no game (YNG), grants the responder an un-

conditional opportunity to act. P proposes either (100,100) or (20,180) and R

decides whether to accept. Yet, R must decide whether to reject or not with-

out knowing the proposal made by P. Rejection results in zero payoffs for both

whereas the proposal is implemented otherwise.

A third procedure, the ultimatum game (UG), grants the responder a con-

ditional opportunity to act. As in the yes-no game, P first proposes one of the

two allocations. Subsequently, R is informed about which proposal was made

and then decides whether to accept or to reject it. Again, a rejection leads to

zero payoffs whereas acceptance implements the proposed sharing.

2
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3 Predictions within procedures

Let us now consider strategy- and outcome-predictions of various theories for

our allocation procedures. We start out with the benchmark of self-interested

opportunism.

Self-interested opportunism. If R is opportunistic, she only cares about her

share of the 200 units pie. Thus, she will never reject any proposal since this

would result in zero payoff. If P anticipates R’s opportunism, P will propose

the allocation (100,100) in all three games and R in turn will accept whenever

she has the opportunity. Neither player should prefer one procedure over the

other.

Inequity aversion. Theories of allocative fairness (Bolton 1991), (Bolton and

Ockenfels 2000), (Fehr and Schmidt 1999) suggest preferences to depend on both

equality in payoffs and a player’s private payoff rather than on the latter alone.

Let the player earn x units and her opponent earn y units. Assume a linear

trade-off relation between the player’s own and the other’s payoff. A functional

form for such a preference writes x−amax{(y−x), 0}−bmax{(x−y), 0} where

a and b denote non-negative individual parameters (Fehr and Schmidt 1999).

The last two terms capture the player’s preferences for equal payoffs. The

model restricts her to derive more disutility from disadvantageous than from

advantageous inequality, i.e. a ≥ b. Such a player would strictly prefer both

players obtaining zero to the allocation (x, y) with x > y iff b > x
(x−y) . She

would prefer neither obtaining anything to the allocation (x, y) with x < y iff

a > x
(y−x) . For our two allocations (x = 100, y = 100) and (x = 180, y = 20),

both an opportunistic and any inequity averse responder with b < 1 as required

by Fehr and Schmidt would accept all proposals. If so, a proposer exhibiting

nonnegative a and b as required afore chooses the allocation (100,100). Again,

behavior turns out the same across procedures.

Intentionality. Responders minding proposers’ intentions have even less rea-

son to reject any offer. Falk et al. (2003) hardly ever find responders rejecting

meager offers in mini-ultimatum games. If instead, proposers choose a meager
1These strategies are sequentially rational (Selten 1965), (Selten 1975), (Kreps and Wilson

1982).

3
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offer from a richer set of alternatives, responders tend to reject more often. In

essence, the assessment of intentions behind a proposal may depend on the set

of alternative proposals. If the fairest allocation is ruled out by design, a pro-

posal otherwise deemed rather unkind becomes less objectionable. We design

even the most disadvantageous of the two proposals for the responder to equally

share the pie. Such a proposal should already have been considered fair given an

unrestricted set of alternatives. It is even more likely considered a fair proposal

when other options are ruled out. In summary, both allocations in our setting

should appear kind and therefore be accepted.

Let us discuss this more formally in the framework of Falk and Fischbacher

(2006). The kindness of player j towards i at node n is defined as ϕj(n, s′′i , s′i) :=

ϑj(n, s′′i , s′i)∆j(n, s′′i , s′i) where s′i represents i’s first-order belief about the strat-

egy of j and s′′i is i’s second-order belief (the belief about the first-order belief

of j). The term ∆j(n, s′′i , s′i) = xi(n, s′′i , s′i)− yj(n, s′′i , s′i) reflects the perceived

payoff difference and ϑj(n, s′′i , s′i) ∈ [0, 1] measures the degree of intentionality2

in j’s choices. For negative ∆j j is unkind to i whereas for positive ∆j , j is kind.

Since for all our procedures, ∆j remains non-negative, the proposer cannot be

unkind. Thus, the intentionality term ϑj(n, s′′i , s′i) ∈ [0, 1] does not matter.

Hence, both proposals are always accepted.3 In summary, self-interested oppor-

tunism and predominant fairness theories mostly predict the same allocation

proposal in all three procedures. They moreover predict the responder R to

always accept it.

Recent economic approaches to procedural fairness have emerged, a first

building upon inequity aversion (Bolton et al. 2005), and a second, building

upon reciprocity (Sebald 2007)4. The first formulates that people prefer fair
2In binary randomized choice, intentionality can be associated with the probability of

choosing an action. Non-intentionality would correspond to choosing each action with equal
probability, intentional kindness to choosing the higher payoff action with probability one, for
instance.

3Surprisingly, the model of Dufwenberg and Kirchsteiger (2004) can predict rejections of
the (100,100) proposal since it may classify the (100,100) proposal as unkind and the (20,180)
proposal as kind. This holds if the latter only or both proposals are accepted. Yet, with
sufficiently strong reciprocity concerns, the proposal (100,100) may be proposed and rejected
in equilibrium.

4Sebald’s model is based upon the reciprocity model of Dufwenberg and Kirchsteiger
(2004). If the alternative reciprocity model (Falk and Fischbacher 2006) was used, mea-
suring procedural fairness by letting an agent make a hypothetical choice between random
draws would yield an equity-based measure of procedural fairness.

4
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to unfair lotteries when only unequal outcomes are available. Sebald (2007)

instead expresses the fairness of a random choice procedure by the kindness a

player exhibits in choosing that procedure. However, both approaches deem our

three procedures equally fair.

4 Beyond reciprocity- and inequity-based pro-
cedural concerns

4.1 Purely procedural concerns

Here, we formulate procedural concerns beyond the aforementioned reciprocity-

and inequity-based concepts. The forecited protocols allow us to capture four

such concerns, i.e. (i) a preference for symmetric information, (ii) a preference

for equal effective opportunities, (iii) a preference for equal effective unkind op-

portunities, and finally, (iv) a preference for procedural simplicity. Note all but

the latter to be fairness-driven and note furthermore a potential trade-off be-

tween procedural simplicity and procedural fairness as formulated here. Since

all four procedural aspects may discriminate between procedures under invari-

ant outcomes, we call them purely procedural concerns. Yet, purely procedural

aspects may not equally advantage responders and proposers.5 We will hence

assess for each aspect whom it advantages relative to the other party.

Within our protocols, we express procedural (a)symmetry in information

by whether a procedure has perfect or imperfect information.6 In the yes-no

game, the responder does not know which proposal she decides to accept or

reject whereas the proposer does. In the dictator and ultimatum game, all

information is available to both players at all nodes. A player preferring equally

partitioned information would thus prefer both the dictator and ultimatum game

over the yes-no game. Within our setting, asymmetry of information advantages
5Consequently, each measure provided here may be embedded in any inequity setting, e.g.

(Fehr and Schmidt 1999).
6A more elaborate and general way is to look at the difference in information partition

cardinalities of the two players. Let H be the set of decision nodes and {Ii
k}k∈K be the

information partition with each of the disjoint sets being non-empty, i.e., decision nodes;⋃
k=K

Ik = H with Ii ∩ Ij = ∅. These partitions contain both a player’s own and the other

player’s decision nodes. A player may thus care about what the other knows, similarly as an
inequity averse player may care about the payoff of the other.

5
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the proposer relative to the responder. Symmetrizing information would hence

improve responders’ relative position.

Yet, procedural fairness might be expressed differently still, i.e. in terms of

equal effective opportunities. An effective opportunity hereby is understood as a

non-redundant or generic action.7 A players’ set of non-generic actions along a

path of play would include her action set in each decision node along that path

of play. Equality of effective opportunities defined such would require an equal

number of non-generic actions available to each player per path of play. In the

dictator game, the proposer faces two generic actions along each path of play.

The responder in turn has no opportunity to choose at all. In the ultimatum and

the yes-no game instead both proposers and responders choose from an action

set containing two generic actions per path of play. In sum, both responders

and proposers concerned with equal effective opportunities would prefer the yes-

no and the ultimatum game over the dictator game.8 Procedural inequality

of effective opportunities advantages the proposer relative to the responder.

Equalizing their number would improve responders’ relative position.

As argued above, a responders’ opportunity to veto may equalize players’

available effective opportunities. Yet, vetoing would decline only kind offers

here. Granting but one player with an opportunity to act unkindly may be

considered unfair. A refined measure of procedural fairness would hence count

players’ effective unkind opportunities along each path of play. Adopting the

same line of reasoning as afore, we identify each player’s set of non-generic

unkind actions per path of play. Equality of effective unkind opportunities

defined such would require an equal number of non-generic unkind actions for

each player per path of play. Throughout our protocols, the proposer’s set

of unkind actions is empty along all paths of play. In the dictator game, a

responder’s set of unkind actions proves empty as well. In both the yes-no and

the ultimatum game she may yet reject kind offers resulting in a nonempty set of

generic unkind actions. Our protocols thus grant responders with either equal or
7Two actions a and a’ in an action set of a given node h are non-generic, if they entail

non-generic payoff consequences for all histories with subhistories (h,a) and (h,a’). See, for
instance, Jehiel and Moldovanu (1995).

8Sugden (1998) requires preferences over opportunities to satisfy three axioms: strict mono-
tonicity, independence, and addition of ineligible options. Note the latter to be essential for
discretion in the dictator game.
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more opportunities than proposers to act unkindly. In sum, both proposers and

responders concerned with equal effective unkind opportunities would prefer the

dictator over both the yes-no and the ultimatum game. In contrast to the coarser

criterion above, the refined notion finds the responders advantaged relative to

the proposer. Equalizing unkind opportunities would hence improve proposers’

relative position.

Finally, simplicity of a procedure for a given player i may be defined by the

cardinality of the (pure) strategy sets, #SP + #SR. The larger this cardinality,

the more complex the procedure. Amongst our procedures, the yes-no game

has lowest cardinality of four. Both the ultimatum and the dictator game have

cardinality six. Players concerned with procedural simplicity would hence prefer

the yes-no game over both the dictator and the ultimatum game. Within our

definition, no player is relatively advantaged compared to the other.

4.2 Purely procedural concerns and moral conceptions

Here, we reflect on how procedural concerns may relate to an individual’s moral

conception. The latter is argued to comprise interacting affective and cognitive

elements (Lind 2000). Affective elements, i.e. moral attitudes have been widely

investigated both empirically and theoretically as substantiated in Kohlberg

(1984) or Lind (2008). Kohlberg (1969, pp. 375) describes three different classes

of moral attitudes, namely a preconventional, a conventional, and a postconven-

tional class. Each of them expresses the extent to which an individual identifies

with a certain mode of moral argumentation. Taken together, they allow to

classify individual conceptions of what is morally desirable. Evolutionary psy-

chology would associate each mode of moral argumentation with a certain level

of moral development (Kohlberg 1969, pp. 374).

Preconventionally, moral value solely resides in the use or benefit of outcomes

for the self. Instead, a conventional moral argument would assess the overall

concordance with expectations of the social surroundings. Such would for in-

stance require compliance with behavioural rules or norms adopted throughout

a major part of society. Postconventionally, moral value resides in certain values

considered to be of universal validity, i.e. equality, freedom, or the consideration

7
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of another’s will. Thereby, their validity would not depend on any social author-

ity. The consideration of procedures is one particular aspect of postconventional

argumentation. Instead of focusing on the outcome, a postconventional argu-

mentation inquires how these outcomes have come about. A given outcome

may hence be valuated differently if reached by dictatorial discretion rather

than democratic consensus, for instance (Kohlberg 1969, p. 376). We point

out such procedural aspects to solely matter for postconventional argumenta-

tion. Table 3 summarizes the Kohlbergian modes of argumentation, or levels of

moral development.

Levels Basis of Moral Judgment

I preconventional Moral value resides in external events, bad acts, or needs rather
than in persons and standards (Obedience and punishment ori-
entation. Egocentric deference to superior power or prestige, or
trouble avoiding. Naively egoistic orientation.)

II conventional Moral value resides in performing good or right roles, in maintain-
ing the conventional order and others’ expectations (Orientation
to approval and to pleasing others. Conformity to stereotypical
images of a majority and judgment by intentions. Orientation to-
wards a maintenance of the social order for its own sake, doing
one’s duty.)

III postconventional Moral value resides in conformity to shared standards, rights, or
duties. (Duty defined in terms of contract, general avoidance of
violation of others’ will and rights, reasoning in terms of majority
will and welfare. Conscience or principle orientation. Orientation
to logically universal and consistent principles of choice.)

Table 1. A summary of Kohlberg’s three modes of argumentation.
(Kohlberg 1969, p. 376)

While a moral decision involves moral attitudes, it may also require cogni-

tive moral abilities (Lind 1978, 2000). These would empower an individual to

actually detect procedural differences or arguments of moral relevance. Given a

perceived aspect of moral relevance, a moral attitude may subsequently deter-

mine to what extent the aspect matters. Here, we assess an individual’s moral

attitudes and her moral abilities. We subsequently try to consistently associate

them with purely individual procedural preferences as defined in section 4.1.

8
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5 Experimental setup

The computerized experiment was conducted in the laboratory of the Max

Planck Institute of Economics in Jena. Participants were 352 undergraduates

from the university of Jena, randomly drawn from different fields of study. Par-

ticipants were recruited using the ORSEE software (Greiner 2004) and the ex-

periment was programmed with the z-Tree software (Fischbacher 2007).

At the beginning of each session, participants were seated at visually isolated

computer terminals where they received a hardcopy of the German instructions9.

Subsequently, participants would answer a control questionnaire to ensure their

understanding. The experiment started after all participants had successfully

completed the questionnaire.

Each session introduced one pair of protocols, either a mini-ultimatum and

a mini-yes-no game; or a dictator and an ultimatum game. The 200 units to be

shared here would correspond to 6 Euros. Choices were elicited using the vector

strategy method (Selten 1967) for all potential contingencies of both protocols

and roles. Subsequently, proposer and responder roles were attributed randomly

within randomly formed pairs.

The experiment would now proceed by giving players an ex ante unan-

nounced option to influence the draw of the protocol. They received additional

instructions explaining the option, and answered a further control question en-

suring their understanding. Each participant would then announce if she had

a preference, and if so, her preferred protocol. Subsequently, participants were

given the opportunity to pay 15 (Euro)Cents for making their preferred protocol

more likely to occur.

A random draw would then attribute one player in each pair with the chance

to influence the draw of the protocol. If this player had stated a preference and

paid for it, her preferred protocol would be drawn. In case she had not paid,

each protocol would be drawn with equal probability. If a player wanted to pay

but was not drawn, she would not incur any cost.
9See appendix A for an English translation. Further documentation is available upon

request.

9
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Subsequently, each agent’s first order beliefs about her counterpart’s behav-

ior were elicited.10 We asked for the expected behavior at each node within the

two protocols. At each node, the choice was binary. Subjects would indicate

how many out of four randomly drawn players of the other role they believed to

make a given choice. Subjects would earn 100 additional points, i.e. 3 Euros,

if they correctly predicted the distribution of choices and no additional points

otherwise.

Finally, protocols would be chosen as detailed before. Participants’ choices

within the drawn protocol would become payoff-relevant. Four participants

of the other role would be randomly drawn to assess the correctness of the

beliefs and add potential 100 points. The cost of influencing the protocols were

subtracted.

By our design we tried to induce procedurally invariant behaviour and be-

liefs. Only such would permit us to interpret subject’s preferences in purely

procedural terms. Hence, we restrict our analysis to subjects satisfying this

requirement.11 These are responders who (i) accept each proposal equally of-

ten across procedures, 12 and who (ii) deem each proposal equally likely for

both protocols. If such responders preferred one procedure over another, their

preference would neither be opportunistic, inequity-based nor reciprocity-based,

and hence purely procedural. Proposers in turn allow for unconfounded infer-

ence when (i) choosing a procedurally invariant allocation and (ii) expecting

this allocation to be accepted with equal likelihood across protocols.13 If such

proposers still preferred one procedure over another, they would reveal purely

procedural concerns.

At the end of each session, we handed out questionnaires. Agents completed

the standardized moral judgment test developed by Lind (1978, 2008).14 The

10We did not elicit beliefs pertaining to the choice of the procedure.
11Other subjects may of course also display purely procedural concerns. An unconfounded

inference is yet not possible for them.
12When the dictator game is one of the procedures, this obviously requires a responder to

accept all proposals in the other procedure.
13Naturally, when one of the procedures was the dictator game, proposers must expect all

proposals to be accepted with certainty.
14While not the only available, the MJT provides the only standardized experimental test.

Its design prevents subjects from faking their scores while others, i.e. the DIT by Rest (1974)
don’t. (Barnett et al. 1995), (Lind 2000)

10
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MJT introduces two moral dilemmas15. Subjects first state their opinion on

whether the protagonists’ behavior within this dilemma was right or wrong.

Subsequently, they are asked to rate several arguments for and against this

behavior. Subjects thereby rank the importance of each argument on a scale

from -4 to +416. Each item represents a certain mode of argumentation or

moral attitude. Three measures were obtained from these answers. First, the

average importance attributed to each class of moral argumentation. Second,

the relative share of highly ranked postconventional arguments or so-called P-

Score (Rest 1974). Given their presumed relevance, we use the P-Score to

measure subjects’ ability to actually apply postconventional arguments. Third

and last, we measure cognitive moral abilities by Lind’s (1978) C-Score which

studies the variability in rating arguments of different modes.

6 Results

6.1 Procedural concerns

Let us now concentrate on participants whose actions and beliefs are invariant

across procedures.17 Only such allow us to rule out reciprocity and inequity

based motives.

On the one hand, these are responders who (i) accept each proposal equally

often across procedures, and who (ii) expect the same proposal for both pro-

tocols. On the other hand, these are proposers (i) choosing a procedurally

invariant allocation and (ii) expecting this allocation to be accepted with equal

likelihood across protocols.18

Subjects meeting these conditions state a purely procedural preference with

probability 0.65 within [0.54, 0.75]0.99. 22% also reveal such a preference by

their willingness to pay for influencing the protocol within [0.14, 0.32]0.99. Thus,

15A moral dilemma thereby features a two-party-situation involving two conflicting moral
norms. A dilemma as understood here is not a formally defined game.

16Which may be and are individually adjusted here following (Kohlberg 1969) taking the
maximal values used by an individual as delimiters of her individual scale

17Appendix B provides detailed descriptives on overall beliefs and behavior within protocols.
18For the dictator game, proposers of interest would always propose the equal split and

expect it to be always accepted. Responders would always accept the equal split and always
expect the equal split to be proposed.

11
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a significant share of subjects both announce and reveal a purely procedural

preference.

RESULT 1. A significant share of subjects expresses and reveals a purely
procedural preference.

Let us now categorize these preferences. We defined the asymmetry of infor-

mation by the difference in players’ information partition cardinalities. These

partitions are equal for the ultimatum, but not for the yes-no game. Purely pro-

cedural preferences for symmetric information are announced with probability

0.22 within [0.12, 0.36]0.99. Only 4% of subjects reveal such a preference within

error margins of ]0, 0.12]0.99. Further increasing the likelihood of the confidence

interval makes this fraction disappear. We conclude:

RESULT 2. Subjects express yet do not reveal a procedural preference for
equal information.

We defined a preference for equal effective opportunities as an equal number of

generic actions per paths of play. Within our experimental test, such a prefer-

ence could manifest as a preference for the ultimatum game over the dictator

game. 9% of subjects state such a preference within [0.02, 0.22]0.99. Yet, their

share seems negligible.

RESULT 3. Subjects rarely express and do not reveal a preference for
equal effective opportunities.

While the opportunity to veto equalizes the number of effective opportunities

above, a veto may by design decline only kind offers. Granting only one player

with an opportunity to act unkindly may be considered unfair. We named such

a preference for equal effective unkind opportunities which could manifest as a

preference for the dictator over the ultimatum game. Subjects announce the

latter with probability 0.68 within [0.51, 0.81]0.99 and reveal it with probability

0.25 within [0.12, 0.41]0.99. Hence:

RESULT 4. A significant share of subjects expresses and reveals a prefer-
ence for equal effective unkind opportunities.

Finally, the simplicity of the procedure for a given player i, was described by the

(sum) cardinality of the strategy sets, #SP +#SR. The larger the sum cardinal-

ity, the more complex the procedure. Each player encounters sum cardinality

12
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four in the yes-no game and sum cardinality six in the ultimatum game. A

player concerned with simplicity should prefer the yes-no over the ultimatum

game. 35% of our subjects announce such a preference within error margins of

[0.21, 0.49]0.99 whereas 14% reveal it within [0.05, 0.26]0.99 respectively.

RESULT 5. A significant share of subjects expresses and reveals a
preference for simplicity.

Tables 2 and 3 review our results for both pairs of protocols displaying estimates

and confidence intervals for announced and revealed preferences of proposers and

responders.

role n UG � YNG UG ≺ YNG
stated revealed stated revealed

p 42
4 2 18 8

[0.02, 0.27] ]0, 0.20] [0.24, 0.63] [0.06, 0.39]

r 45
15 1 12 4

[0.17, 0.54] [0, 0.15] [0.12, 0.47] [0.02, 0.25]

Table 2: Purely procedural preferences for admissible subjects in
YNG-UG pair of protocols.

role n DG � UG DG ≺ UG
stated revealed stated revealed

p 35
28 10 1 0

[0.57, 0.94] [0.11, 0.52] [0, 0.20] [0, 0.15]

r 33
18 7 5 2

[0.31, 0, 77] [0.06, 0.45] [0.03, 0.38] ]0, 0.26]

Table 3: Purely procedural preferences for admissible subjects in
DG-UG pair of protocols.

We retain that agents are heterogeneous in their procedural preferences. Critics

may impute the observed heterogeneity to idiosyncratic mistakes of participants

during an experiment. Yet, further below (See Result 6), we show procedural

preferences to be consistently associated with a well-established typification of

individuals’ moral conception as presented in section 4. This provides support

for a systematic logic behind observed choices - moral preferences, rather than

errors.

6.2 Purely procedural concerns and moral conceptions

Let us hence try to classify individuals’ purely procedural preferences by ele-

ments of their individual moral conception. Thereby, we specify an individual’s
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moral conception as follows. First, by Kohlberg’s moral attitudes toward pre-

conventional (a1), conventional (a2) and postconventional (a3) modes of ar-

gumentation as represented by their average importance reported by a given

subject. Second, by the relative frequency of postconventional argumentation

or P-Score (Rest 1974). Third, by a subject’s moral cognitive abilities as mea-

sured by the C-score (Lind 1978).

As mentioned earlier, for each procedural aspect aside simplicity parties’

positions relative to each other vary across procedures. In particular, a party

relatively disadvantaged in one procedure may prefer another instead wherein

parties’ relative positions are equal. Evening out her own disadvantage may ori-

gin from a self-centered moral argument. Instead, imagine the same party to be

either advantaged or procedurally on par with another party. Preferring equal

relative positions and to even out the other party’s procedural disadvantage may

emerge from a very different moral argument. We hence divide preferences cor-

respondingly. To nevertheless maintain a sufficiently large sample, we restrict

the analysis to announced preferences19 Subsequently, purely procedural pref-

erences of either kind were modeled using a simple logit model. Herein, subject

i not showing any purely procedural preference would write l = 0. Subject i

displaying a purely procedural preference writes l = 1.

In tables four and five we restrict the presentation of our results to estimated

marginal effects. The latter report the average coefficient of a predictor over

all individuals. Thereby, a positive marginal effect on one class l indicates a

predictor to shift probability mass toward that very class. A negative in turn

would indicate a predictor to render that type of preference less likely20. Pre-

dictors were standardized to account for differences in scaling.
19Appendix C demonstrates revealed preferences to be morally determined the same way.

Yet, we refer to the safer statistical inference on the larger sample of announced preferences
in the text. Such is done to ensure large sample properties of our logit model to hold.

20Take table 4 and focus on a3 · Psc. An increase of a3 · Psc. by 1% shifts a probability
mass of 0.22 away from l = 0. With only two classes l, this probability mass freed on l = 0 is
by construction shifted toward l = 1. Hence, a3 · Psc. has a marginal effect of 0.22 on l = 1.
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Evening out an own purely procedural
disadvantage, n=67,Count R2=0.76

xi l ∂y/∂xi σ z p

a1
0 -0.09 0.05 -1.81 0.07
1 0.09 0.05 1.81 0.07

a2·a3
0 0.30 0.06 4.80 0.00
1 -0.30 0.06 -4.80 0.00

a3·Psc.
0 -0.22 0.08 -2.74 0.01
1 0.22 0.08 2.74 0.01

Table 4. Moral determinants of evening
out an own procedural disadvantage.

Evening out others’ purely procedural
disadvantage, n=52, Count R2=0.71

xi l∗ ∂y∗/∂xi σ z p

a1
0 0.05 0.12 0.43 0.67
1 -0.05 0.12 -0.43 0.67

a2·a3
0 0.42 0.13 -3.01 0.00
1 -0.42 0.13 -3.01 0.00

a3· Psc.
0 -0.35 0.09 -3.80 0.00
1 0.35 0.09 3.80 0.00

Table 5. Moral determinants of evening
out others’ procedural disadvantage

Let us first focus on subjects who stated to prefer equal relative positions to

being procedurally disadvantaged. On the one hand, these are responders who

state to prefer symmetry of information when choosing between the yes-no and

the ultimatum game. On the other hand, these are proposers who state to

prefer equal unkind opportunities when choosing between the dictator and the

ultimatum game.

Indeed, preconventional or self-centered moral arguments a1 are positively

yet insignificantly associated to this first type of procedural preferences. Mean-

while, combining conventional and postconventional arguments a2·a3 would

entail stated procedural indifference. Yet, postconventional arguments on their

own are strongly associated with this first type of procedural preferences. Thereby,

postconventional arguments impact via an interaction of their average impor-

tance and the relative frequency at which they are applied, i.e. a3·Psc.

Let us turn to subjects who stated to prefer equal relative procedural posi-

tions to being procedurally advantaged, i.e. l∗=1. On the one hand, these are

proposers who state to prefer symmetry of information when choosing between

the yes-no and the ultimatum game. On the other hand, these are respon-

ders who state to prefer equal unkind opportunities when choosing between the

dictator and the ultimatum game. Here, we find no significant self-centered

argument. Similar as before, subjects combining both conventional and post-

conventional arguments a2·a3 would rather state procedural indifference. Post-

conventional arguments on their own are strongly associated with procedural

preferences of the second type as well, again via a3·Psc.

In summary, our results strongly confirm Kohlberg’s postconventional mode

of moral argumentation to discriminate purely procedural preferences from purely
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procedural indifference.

RESULT 6. Subjects’ moral conceptions are consistently associated with
stated procedural preferences.

7 Conclusion

So far, studies on positive procedural concerns have focused on either fair ran-

domization over possibly unequal outcomes, or procedural fairness as measured

by reciprocal kindness. Both approaches define preferences over a procedure by

an operator on its outcomes. We define procedural preferences independently

of outcomes and test four such outcome-invariant procedural concerns. These

are a preference for the symmetry of information, a preference for the equal-

ity of effective opportunities, a preference for the equality of effective unkind

opportunities, and one for procedural simplicity.

The experimental test introduces different procedures designed such that

existing theories predict invariant expectations and behavior across them all.

Procedures in question would hence differ in purely procedural criteria alone.

The test proceeds by eliciting subjects’ preferences for these procedures where

these are partly (non)incentivized.

Considering revealed preferences only, we confirm preferences for equal un-

kind opportunities, and for simplicity. A concern for symmetric information

manifests very weakly while we find no convincing request for equal effective

opportunities. Subjects rather prefer to remove responders’ effective opportu-

nities in the ultimatum game since an opportunity to veto would only ”punish”

kind behavior.

Subjects’ procedural preferences are consistently tied to their moral concep-

tions as classified in (Kohlberg 1984). We elicit the latter using a standardized

experimental test by Lind (1978, 2000). Thereby, so-called postconventional

arguments prove the essential element to discriminate between purely procedu-

ral concerns. For each of our procedures and each procedural aspect we may

define parties’ relative positions to each other. Thereby, procedural preferences

for removing an own procedural disadvantage appear a little stronger than pref-

erences for removing others’ disadvantage. In both cases, subjects who state
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purely procedural preferences distinctly valuate postconventional moral argu-

ments.

In summary, we reveal two empirically important procedural preferences

beyond the previously highlighted preferences for fair randomization and proce-

dural kindness. These are first, a concern for simplicity, and second, a concern

for equal unkind effective opportunities. Unlike previously, these preferences

refer to procedures alone and are independent of the monetary outcomes they

yield.
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Appendix

A. Instructions21

Instructions

Welcome and thank you very much for participating in this experiment. For

your showing up on time you receive ¿2.50. Please read the following instruc-

tions carefully. Instructions are identical for all participants. Communication

with other participants must cease from now on. Please switch off your mobile

phones.

If you have any questions, please raise your hand - we are going to answer

them individually at your place.

During the experiment all amounts will be indicated in ECU (Experimental

Currency Units). The sum of your payoffs generated throughout all rounds will

be disbursed to you in cash at the end of the experiment according to the ex-

change rate: 1 ECU=0.03 ¿. You are endowed with 20 ECU.

Information regarding the experiment

Participants take on different roles A and B. You do not know your role

in the beginning and will at first make decisions for both roles. You are then

randomly assigned either role and will be informed accordingly. From then on,

roles remain the same throughout the experiment.

You will be randomly matched with other anonymous participants. Via their

decisions, participants affect both their own and another participant’s payoffs.

The experiment introduces two different situations. They are characterized

by the following rules:

Situation 1. There are 200 ECU. Participant A chooses between two al-

ternatives X and Y to divide these 200 ECU between herself and participant

B.
21Instructions of the experiment were written in German. The following chapter reproduces

a translation for experimental sessions involving Ultimatum and Yes-no games into English.
Emphases like, e.g., bold font, are taken from the original text. Instructions were identical for
all subjects. Instructions for other treatments are available from the authors upon request.
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X: She allocates 100 ECU to herself and 100 ECU to participant B.

Y: She allocates 20 ECU to herself and 180 ECU to participant B.

Participant B does not learn about A’s choice. B decides between U and

V:

U: Participant B agrees with the allocation unknown to her. Consequently,
the allocation corresponds to the payoffs in ECU.

V: Participant B does not agree with the allocation unknown to her.
Consequently, both participants obtain a payoff of 0 ECU.

Situation 2. Participant A chooses again between options X and Y to allocate

the 200 ECU.

X: She allocates 100 ECU to herself and 100 ECU to participant B.

Y: She allocates 20 ECU to herself and 180 ECU to participant B.

Participant B learns about A’s choice and decides between U and V.

U: B agrees with the allocation known to her. Consequently, the allocation
corresponds to the payoffs in ECU.

V: Participant B does not agree with the allocation known to her.
Consequently, both participants obtain a payoff of 0 ECU.

Participants A and B now make their decisions for each of the two situations.

Participant A indicates which allocation (X or Y) she chooses in situation 1 and

2. Participant B decides for each situation between U and V. In their natural

state, both situations would occur randomly with equal probability 0.50 (50%).

Decisions made for the situation drawn become payoff relevant. Payoffs are

calculated as described above.

We ask for your patience until the experiment starts. Please stay calm. If you

have any questions, raise your hand. Before the experiment starts, please

answer the following control questions.
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Bidding phase.22

Now, one of either participant randomly assigned to each other may influence

which situation is drawn.

This participant is chosen by casting lots within each pair. Thereby, each

participant within a pair has an equal chance to be drawn. If drawn by chance,

a participant may pay the amount of 5 ECU to make occur the situation she

prefers. If she does not wish to pay, both situations occur again with an equal

50 % probability. The decisions made for the situation that is actually drawn

become valid.

B. Overall behavior and beliefs across protocols

Proposers' beliefs on acceptance

0
10
20
30
40
50
60
70
80

all 75% 50% 25% none
Believed % of acceptance

N
u

m
b

er
 o

f 
su

b
je

ct
s 

w
it

h
 b

el
ie

f Fair proposal in UG

Generous proposal in UG

Proposal in YNG

Figure 1: Proposers’ beliefs about the
acceptance of proposals UG/YNG.
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Figure 3: Proposers’ beliefs about the
acceptance of proposals DG/UG.
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Figure 2: Responders’ beliefs about
proposals UG/YNG.
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Figure 4: Responders’ beliefs about
proposals DG/UG.

22Parts in italic font were not part of the original instructions.
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C. Moral Determinants of Revealed Preferences Only

Evening out an own purely procedural
disadvantage23, n=35,Count R2=0.77

xi l ∂y/∂xi σ z p

a2·a3
0 0.34 0.07 5.06 0.00
1 -0.34 0.07 -5.06 0.00

a3·Psc.
0 -0.16 0.09 -1.88 0.06
1 0.16 0.09 1.88 0.06

Table 6. Moral determinants of paying for
evening out an own procedural

disadvantage.

Evening out others’ purely procedural
disadvantage, n=39, Count R2=0.82

xi l∗ ∂y∗/∂xi σ z p

a1
0 0.14 0.15 0.89 0.37
1 -0.14 0.15 -0.89 0.37

a2·a3
0 0.31 0.18 1.76 0.08
1 -0.31 0.18 -1.76 0.08

a3· Psc.
0 -0.36 0.12 -3.01 0.01
1 0.36 0.12 3.01 0.01

Table 7. Moral determinants of paying
for evening out others’ procedural

disadvantage

23While a3 ·Psc. and a1 are not even weakly significantly correlated, inserting a1 addition-
ally here lets turn a3 ·Psc. insignificant. Being uncorrelated, this must be due to the small
sample size. Retain this to be our smallest sample with the largest number of significant
regressors. Variables do yet always show the same kind of influence.
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