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Abstract

People enjoy judging and receiving the approval of others. They may modify their
behaviour in costly ways to obtain such approval. This paper presents an experiment in
which some participants can, at a cost, appear to others to have a better performance on a
real effort task than they really do. The only motivation for such an action is esteem seeking.
The provision of esteem is also recorded. We measure esteem seeking when participants are
facing both high and low performing partners. We model our experiment theoretically:
individuals generate income party to undertake consumption but also partly to gain esteem.
Our results are consistent with theory: those with low marginal utility of consumption
engage in esteem seeking.
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1 Introduction

Casual empiricism suggests that people hold strong opinions on the actions of others, and
that their actions are influenced by the opinion of others. People appear to, not only enjoy
receiving the approval of others but also enjoy evaluating others. Furthermore judgement

and esteem seeking behaviour (or disesteem avoidance) appear to be ubiquitous.

In order to gain esteem from judgemental others people may modify their behaviour. For
instance, they may buy more fashionable or different style of clothes than required for
utilitarian purposes in the anticipation of receiving praise, or avoiding disapproval, from
others. Similarly they may buy a more luxurious or stylish car than they would want for
purely transportation purposes. Or they may stay longer at their job than is necessary to
achieve the required work. These example suggest that esteem seeking will have important
influence on a wide range of a person's economic choices. Rigorously studying this
behaviour in the field is, however, problematic. It is difficult to isolate esteem seeking from
other motivations. For example, if a person buys a luxury car it unclear whether they are

esteem seeking or simply like luxury cars.

In this paper we use an economic experiment to identify and model this behaviour within an
economic framework. In our experiment some participants can, by buying costly 'credits’,
appear to another, randomly-matched, participant to have a better performance on a real
effort task than they actually have. The only plausible interpretation of the decision to
purchase credits is that the participants are esteem seeking. The experimental design allows
us to identify whether being matched with a high vs. low scoring participant influences
esteem seeking (purchase of credits). Additionally the design allows us to relate esteem
seeking behaviour to a participant's willingness to supply effort (which we interpret as

being related to the participant's marginal utility of income).

Our theoretical modelling of participant behaviour in our experiment predicts that only
those with a relatively low marginal utility of consumption who will purchase credits. We
do indeed find experimentally that only some of our participants purchase credits, and
having a low marginal utility of income is an important determinant of that choice. We also
find that participants are more likely to purchase credits if their matched participant is low
scoring. Gender and psychological characteristics are also found to influence the purchase

of credits.

To quantify the provision of esteem, we also elicit feedback on a participant's performance
from their matched participant. To mirror the examples discussed above, the matched
participant can't identify how much the score they view is due to effort or due to the
purchase of credits. In line with our theoretical predictions, the positiveness of feedback

increases with the score observed by the matched participant. This is the case even though



the matched participant knows that the matched score could be entirely based on the
purchase of credits. This suggests that the purchase of credits does indeed buy a participant
esteem. We also find that gender and psychological characteristics are also found to

influence the nature of feedback.

By design, we use standard theoretical and experiment techniques to analyse esteem seeking
and provision. The theory we utilise to form hypotheses of participant behaviour in the
experiment is also now standard in experimental/behavioural literature. Participant utility is
taken as a quasi linear function of monetary income (material consumption) and received
esteem. As noted above, the theory predicts that only participants with a relatively low

marginal utility of income purchase credits as a way of boosting esteem.

In the experiment itself, following standard practice, participants are anonymous: it was
conducted in a computer based lab with terminals in cubicles. The experimental is designed
to be context free. Participants in the experiment are paid in piece rates for a real effort task:
the slider task by Gill and Prowse (2012). This real effort task is designed to minimised
required skill or knowledge. All these attributes of the experiment are hostile to expression
and transmission of esteem. One might think that esteem seeking is based on personal
identity and that this could be built around demonstrating skill. If we observe esteem
seeking in this environment, we can be confident that it will be observed, and most likely to
a greater extent, in environments which are more conducive to esteem seeking (such as
those described above). Thus the experiment, by adopting such standard techniques, creates
a stringent test for the prevalence of esteem seeking. Additionally, by utilising standard
experimental techniques, we facilitate the comparison of our results to other experimental

results.

Much of the previous interest in esteem seeking stems from how it might be involved in the
private provision of public goods, i.e. generate pro-social behaviour. Brennan and Pettit
(2004) argue that individual’s concern for esteem is fundamental to the functioning of the
economy. They emphasise the role esteem play in decisions in all aspects of life, and the

constraints individuals face when seeking to obtain esteem.

Benabou and Tirole (2006) develop a formal theoretical model of a market consisting of
individuals who gain esteem by being seen to engage in some form of pro-social activity.
Gain utility from monetary private income and from providing the public good; but also
gain from the esteem of being perceived as pro-social. The relative weight of utility from
consuming private income to providing the public good varies across the population.
Provision of the public good acts as a signal to an individual’s intrinsic pro-sociality. They
consider how monetary rewards may crowd out this signal (and thus pro-social behaviour)
by casting doubt on individuals” motivation for the provision of a public good. Ellingsen

and Johannesson (2008) also develop a signalling model of esteem. They use their signalling
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model to explain a number of experimental findings: in particular why control has a hidden

cost, and to explain the outcomes of a number of well-studied games.

More recently authors have begun to focus on the role of esteem seeking in relation to
private goods. Akerlof (2015) develops a model of esteem to explain how individuals
coordinate on values. Akelof’s model differs not only in focus from the signalling models of
Benabou and Tirole (2006) and Ellingsen and Johannesson (2008) (values vs the provision of
public goods) but on the underlying motivation for esteem seeking assumed in the model.
For Akerlof, a person’s utility arises from values (assumption 1) and is measure by
achievement relative to others (assumption 2) and from self-esteem and esteem received
from others (assumption 3). Akerlof cites an extensive psychological literature to support
these assumptions. In our theoretical modelling to the experiment, we follow Akerlof’s
assumption 2 and 3 to assume that people make relative evaluations and that they value

esteem.

A number of previous papers have looked for experimental verification of status seeking.
Status, which represents a person’s relative social ranking, is an important avenue through
which are able to receive esteem. It potentially provides a platform to give esteem. Charness
et al, (2010, 2014) examine, both experimentally and theoretically, status seeking in a setting
where participants are paid using piece rates. Repeated status contest within groups of three,
where these is explicit winners and losers from the contest. They find that their participants
increase effort when informed about their relative performance, pay to increase their
apparent performance, and sabotage others' performance measure when given the

opportunity.

Like Charness et al, (2010, 2014) we allow participants the opportunity (by purchasing
‘credits’) to pay to boost their apparent performance (score). In our paper we use pairwise
interactions between participants to identify the determinants of individual conferring and
receiving esteem. We allow esteem-seeking to endogenously arise rather than construct
status within groups. Not providing experimenter determined signal as to status might be
expected to lower participant benefit from esteem seeking, resulting in less of this activity.
Again this aspect of our design makes the experimental test for the presence of esteem

seeking activities more stringent.

A number of other experimental papers consider the role status plays in markets. Eckel and
Ball (1998) and Eckel et. al. (2001) show experimentally that markets work in favour of high
status individuals. Morozova (2015) utilises the methodology of Eckel et. al. (2001) to study

status in an environment where individuals have a group identity.

Tran and Zeckhauser (2012) report on a field experiment in which communicating rank on a
test score increased student performance. A recent paper by Burstyn, et al (2017) uses a set of
field experiments to isolate status seeking in the demand for tiered status credit cards. They
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find that Platinum credit cards are used for social signalling. These field experiment
establish the existence of status seeking in real world settings. Indeed commercial
institutions are able to exploit this behaviour in their product development. In contrast, our
experiment is relatively context free indicates that that esteem seeking behaviour is not
reliant on the presence of institutional structures that confer status. People spontaneously

esteem seek in our context free experiment, suggesting this effect is indeed ubiquitous.

Relative performance in a competition has been shown to affect behaviour (Azmat and
Iriberri, 2010) and wellbeing (Azmat and Iriberri, 2016). In particular, Azmat and Iriberri
(2016) present experimental findings in which providing relative performance information,
when participants are paid piece-rates, increases both the performance and the inequality in
happiness of participants. In our experiment feedback is not only supplying participants
with an objective measure of their relative performance, but also provides the participant
with their matched participant opinion of their performance. The latter provides participants
an observable and clear measure of esteem provision, and one which we use to analyse

participant behaviour.

2 The Experiment

2.1 Experimental Design

The experiment was conducted in five stages. In each stages participants undertook a real
effort task: the 'sliders' real effort task developed by Gill and Prowse (2012). This task has the
advantage that it poses the same level of difficulty to all participants. Participants were
provided with a review of the instructions and a quiz prior to the commencement of each

stage.

Stages 1, 3 and 5 are designed to calibrate the experimental findings in stages 2 and 4. Stages
1, 3 and 5 have a similar structure. In these three stages all participants are paid a piece rate
of 1 Exp$ for each slider correctly placed, where 1 Exp$ is equal to $0.10 Australian dollars.

Participants are only aware of their own effort, and therefore income, in these three stages.

Prior to stage 1, in each session participants are randomly allocated to one of two groups of
equal size. The two groups are designated group A and group B. The group assignment

affects the role of the participant in stages 2 and 4.

In stages 2 and 4 group B participants undertake a contest. Those participants who score in
the top half of performers on the real effort task in that stage are given a score and payment

of 40. Those in the lower half are given a score and payment of 10.



Each group B participants is randomly matched with a role A participants in rounds 2 and 4.
These matchings are different in stages 2 and 4. If a group A participant is matched with a
high scoring role group B participant in stage 2 they are be matched with a low scoring role
B participant in stage 4, and vice-versa. Role A participants are informed that they are
matched with high or low scoring role B participant in rounds 2 and 4 prior to commencing

the round.

In stages 2 and 4 group A participants are paid a piece rate for performance on the real effort,
as in stages 1,3 and 5. However, in contrast to stages 1, 3 and 5, after completion of the real
effort task the group A participants are given the opportunity to purchase credits. Each
credit costs the participant 1 Exp$, and they can spend up to the total amount of Exp$ that
they have earned in that stage. The credits increase the participants score and reduce their

income as follows:
Score = the number of sliders correctly placed + any credits bought
Payment = the number of sliders correctly placed - any credits bought

In Stages 2 and 4 Role B participants are shown the score of their matched role A participant.
They are, however, not shown the number of sliders placed or the numbers of credits bought.
The role B participant is asked to give feedback on the score on a Likert scale ranging from

very bad to very good.

The matching of each role A participant with both a high and low scoring role B participant
was designed to test whether and how the differential income of the matched participant

influences the participant's choice of effort/income and credits purchased.

After the fifth stage was completed, participants were asked a set of questions related to the
outcome in stages 2 and 4. Participants in role A were asked, on a 5 point Likert scale and for
each of rounds 2 and 4 (i) whether the prospect of feedback increased their effort, (ii)
whether the prospect of feedback caused them to buy credits, (iii) how fair the feedback they
received was. Participants in role B were asked on a 5 point Likert scale for both rounds 2
and 4: (i) whether the prospect of giving feedback caused them to increase their effort, and
(ii) whether they thought their feedback was fair.

2.2 Experimental Procedures

The experimental sessions lasted approximately 1.5 hours on average. The experiment was
conducted in the Experimental Economics Laboratory at the University of Melbourne
between November 2015 and April 2016 using z-Tree (Fischbacher, 2007).



The 132 participants were students from the University of Melbourne recruited randomly
using ORSEE (Greiner, 2004) from a pool of more than 6000 volunteers. Subjects were from

different academic backgrounds including introductory economics.

Upon arrival at the laboratory, participants were seated in partitioned computer terminals.
Individuals were then provided a set of instructions, both printed and on the computer
screen, which explained in detail the experiment. After reading the instructions, each
participant answered a quiz on the structure of the experiments which aimed to help them
understand how earnings were determined in the experiment. Participants were then given

a practice round of the sliders task to ensure they were familiar with it.

Prior to each stage of the experiment participants were provided with a review of the
instructions that were relevant for that stage, and undertook a quiz related to the conduct of
that stage. The slider task in each of the five stages of the experiment (and the practice stage)

lasted four minutes.

At the conclusion of the experiment all participants were then asked a series of demographic
questions (age, gender, citizenship, ethnicity, enrolment degree). Participants were asked to
answer three questions included in the Self-Assessment Manikin (SAM) developed by Lang
(1980). The SAM is a tool to measure a participant’s emotional state using the PAD
(Pleasure, Arousal and Dominance) psychological analysis developed by Albert Mehrabian
and James A. Russell (1974). The SAM aims to identify a respondent's emotional state of

mind in 3 scales: happiness, arousal and dominance, where:

e The Happiness (Pleasure-Displeasure) Scale measures how pleasant or unpleasant a
respondent feels.

e The Arousal Scale measures how energized as compared to soporific a respondent
feels.

e The Dominance Scale measures how controlling and dominant compared to

controlled a respondent feels.

This SAM questionnaire is used frequently in social psychology, and has been used in an

economic experiment by Azmat and Iriberri (2015).

Participants were also asked a series of questions on their psychological makeup: the big 5
personality traits, locus of control and risk attitude. These questions are drawn from those
use for the German Socio-Economic Panel questionnaire in 2005.! Developed within the
psychology literature, the Big Five Personality Traits are intended to provide a methodology
of how personality varies across individuals (John and Srivastava, 1999). As the name
suggests, this is a categories the personality of a respondents according to the following five

personality dimensions. A brief summary of each measure is given below:

1 Available at: http://www.eui.eu/Research/Library/ResearchGuides/Economics/Statistics/DataPortal/GSOEP.aspx




e Openness to experience: a high score on this measure indicates that the respondent is
intellectually curious and has a preference for novelty, whereas a low score indicates
the respondent tends to be consistent and cautious.

e Conscientiousness: a high score on this measure indicates the respondent has self-
discipline and is organized whereas a low score indicates a tendency to procrastinate
and be impulsive or careless.

e Extraversion: a high score on this measure indicates the respondent is outgoing,
energetic and stimulated by social interaction, whereas a low score indicates a
tendency to be solitary and introspective.

e Agreeableness: a high score on this measure indicates the respondent is
compassionate and cooperative whereas a low score on this measure indicates they
are analytical, suspicious and detached.

e Neuroticism: a high score on this measure indicates the respondent is sensitive to
negative emotions whereas a low score indicates they are confident and sure of

themselves.

Observe that the two traits Extraversion and Agreeableness describe how an individual
interacts with other people. By contrast, Conscientiousness, Neuroticism, and Openness to
Experience deal with how a person responds emotionally and intellectually to the world in

general.

The Locus of Control measure was developed by Rotter (1966). As its name suggests, this
scale measures how much an individual believes they have control over their life. A high
score on this measure indicates that an individual strongly believes that their success in life
are mainly due to their own efforts, while a low score on this measure suggests that an
individual strongly believes that their life outcomes are mainly due to luck. We also adopt
the question related to risk attitude used in the 2004 German Socio-Economic Panel. This

question asks participants, on an 11-point Likert scale, to rate their willing to accept risk. 2

2 This question thus attempts to measure how participants feel about risk rather than provide a point
estimate of their of risk aversion. Our principle aim here was to capture participants” psychological
makeup, to see if and how that influenced behaviour. While additional information on participants'
characteristics may have been obtained from incentivised mechanisms such as those for risk aversion
and pro-sociality, we were weary of introducing additional incentive measures because of their
possible interaction with the experiment proper. Additionally, under the institutional constraints
faced when conducting the experiment, such incentivised measurements would have reduced time
available to conduct the experiment and reduced payments to participants (and thus the salience of
the experiment).



3 Theory

In this section we derive theoretical predictions for the outcome of our experiment on the
assumption that participant utility is derived from material consumption and referent-

dependent esteem.

3.1 The participant’s utility function

To model the experiment theoretically, let e, the effort taken by participant in stage r (i.e the
number of sliders completed). Let and w be the piece rate paid for the real effort task in all
rounds for role A participants and rounds 1, 3 and 5 for role B participants. Let K, be the
payment to role B participants in rounds r = 2,4, where K, = 101if e, < Ef K, =40if e, >
e., where g is the average effort of role B participants in round r. The payoff to

participants, 7, is given by:

(
= Z we, - Z ¢, forrole A participants
= r=1 r=2,4
l o= we, + Z K; for role B participants
r=1,3,5 r=2,4

Participants have a score, t,, in rounds 2 and 4. For role A participants their score in round

r = 2,4 is given by:
tr = we, + ¢
The score for role B participants in round r is K.

Participants receive utility from material consumption (i.e. money earned in the experiment).

Let this component of utility be given by:
v

where v measures the magnitude of the marginal utility of income of particular individuals.
The parameter v is assumed distributed across the population. As the income earned by
participants from the experiment is very low compared to each participant’s annual income,

it would seem appropriate to approximate their utility with a linear function.

A participant receives utility from the difference between the esteem they receive (measured
by feedback in our experiment), s,, and s;, the esteem they give to their matched partner.

Assume this component of utility takes the form:

Yy(sr - S;n)



where y(s, — s/*) is common to all individuals and Y is a measure of the intensity of a
given participant’s marginal utility of esteem. As it is assumed participants prefer higher
relative esteem, y (s, — s™) > 0. It is further assumed that y (s, — s/*) < 0. That is, there is a
decreasing marginal utility of relative esteem. This further implies an increasing marginal
dis-utility of dis-esteem. While such an assumption is plausible, it should be noted that it is
also conceivable that participants have increasing marginal utility of dis-esteem. Such a
possibility could also be analysed in the context of the model presented here. However it
would introduce non-convexities into the participant’s objective function which would in
turn introduce the possibility of multiple local maxima. Such a possibility is excluded from
consideration here as it would involve very detailed analysis that is tangential to the core

direction of this paper.

Note that a participant can increase the component of their utility due to esteem by reducing
the esteem offered to others.® However we assume that participants also have an intrinsic
motivation to make accurate judgements of others. Making an inaccurate judgement causes

a reduction in this utility, i.e. it incurs a psychological cost.

The role B participant's judgement is conveyed as either esteem or disesteem. In our
experiment participants observe the score of their partner. In making an assessment of the
esteem to offer their matched partner, the participant must judge the extent that the score
reflects effort. Define participant’s estimate of the proportion of their matched participant's

m

score in round r due to effort as, "', so the participant estimates their partner's score as

1t Let the benefit from providing esteem to a matched partner with a score ¢/ be given
by:

F—G(s/™ — i t™)?
where F is the utility from providing feedback , and ¢ is a parameter which measures the

increasing marginal cost of inaccuracy in the participant's judgement. For simplicity of

analysis it is assume that G is common to all individuals.
Under the above assumptions the utility of a participant from the experiment, is given by:
2 G
2
U(me,sy,8,) = v — Z h(e,) + Z {Yy(sr - s - E(s;n - ,u;”t;”) } + 2F
r=1 r=2,4

where h(.) is the cost of effort in each stage, where h'(.) > 0 and h'(.) > 0. We take the cost

of effort function, h(.), to be common across all individuals. This assumption reflects that

3 The participant may not want to discount the score to reflect effort. The analysis would be
unaffected if this was the case.



the slider task is intended to be a pure real effort task and minimise any skill differences

amongst participants (Gill and Prowse, 2012).4

Note that the structure of the payoff is such that the utility derived in each round from a
participant’s actions and conferring of esteem is independent of the utility derived in other
rounds. Thus we can analyse the actions and coffering of esteem in each round
independently from other rounds. Assume the following ordering of decisions within each
round of the experiment. First, individuals take actions, i.e. choose effort and credits
purchase (action stage). After all individuals have taken their actions, their actions are
revealed all individuals simultaneously evaluate actions (evaluation stage). Then

individuals realise utility. Figure 1 depicts the psychological timeline in each round.

Figure 1:Timeline of decisions within in each round

Agents take actions Agents confer esteem Utility realised

We now consider the actions of participants in each role. We expect there are two relevant
sources of participant heterogeneity of those taking part in the experiment: their marginal

utility of income, v, and their marginal utility of esteem, Y.

3.2 Role B participants' feedback

The key function of role B participants in our experiment is to provide feedback to role A

participants. Recalling that objective feedback occurs when s/ = Tk , Where the

superscript mA refers to the matched partner being in role A, we have:

Proposition 1: A role B participant's feedback, s/ (1 t/*4, K,.; Y, G), is a function of
the matched role A participant's score, the participant's own score, their marginal

utility of esteem and their marginal cost of misrepresentation. Further:

(i) Role B feedback is lower than the objective level, i.e. s/ < £"t*, and

(ii) Role B's feedback is positively related to the reported score.

4 It could be the case that participants have a heterogeneous distaste for the slider task. Such a
possibility could be incorporated into the theory at the cost of additional complexity. In this event a
relatively high distaste for undertaking the slider task would have a quality similar effect to having a
relatively low marginal utility of consumption could
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When the utility of esteem takes the linear form (s/*® — s/*) = 0(s/*8 — s/™) , with
0>0, then the esteem given by role B participants to their matched role A participant

is:

Sy = —_

mA _ mAth _OY (1)
r T G

and consequently feedback is independent of the role B participant's score.

Role B participants have two forces working on them when providing feedback. They gain
utility from providing accurate feedback, but have their utility from esteem falls as their
teedback becomes more positive. They optimal trade-off between these two effects is to
provide lower than objective feedback. However because accurate feedback provides
positive utility to the role B participant, raising the role A participant's score raises the
feedback provided by the role B participant. Note also, that when the utility of esteem is
linear, the marginal utility of esteem is constant for role B participants (in particular not

dependent their score), and therefore their score will not influence their feedback.

3.3 Role A participants' effort and credit purchase

First consider the effort choice of role A participants in rounds 1, 3 and 5. In the absence of
esteem considerations the participant will equate the marginal utility of income with the
marginal cost of effort. That is, the participant will choose to exert their lone effort, e;, in

rounds 1, 3, and 5, where lone effort is defined as:
wo = h'(e})

It is straightforward to demonstrate that, because of increasing marginal cost of effort, a

participant’s lone effort is positively related to their utility of income

Now consider the role A participant’s actions in round 2 and 4. Recall that a role A
participant can increase their score by either increasing effort or buying credits. The matched
role B participant cannot identify the extent to which a score is due to effort or the purchase

of credits. Mathematically we will therefore assume that:

osm4 o(utr)  osmh o(u,t,)
w =
a(yrtr) a, a(yrtr) cey

That is, the matched role B partner cannot tell whether score comes from effort or credit. We

5 . . o . mA .
—(;Z ~) is a constant based on participant beliefs and that ;é;rt )_< 0. In this case
T T

the following proposition holds:

assume that
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Proposition 2: In rounds 2 and 4, role A participants choose to exert greater level of
effort than the lone effort. If the role A participant purchases does not purchase

credits effort is given by:
h.(e;) = vw + wAU(Y) ()

where AU (Y) is the role A participant's marginal utility of esteem. If the participant

purchases credits effort is given by:
hy(ey) = 2w 3)
and the number of credits purchased, c,, satisfies:
v=AU(Y) 4)

The proof of proposition 2 along with the precise formula for AU(Y) is given in appendix A.
The magnitude of the marginal utility of esteem is positively related to the parameter Y.
Both equations (2) and (12) state that the participant chooses effort up at the point where the
marginal benefit of effort is equal to its marginal cost. To explain this, observe that when the
participant does not buy credits, the benefit of additional effort is, vw, the additional
income generate plus, wAU (Y), the additional esteem generated from the increase in score.
Thus (2) equates the marginal cost of effort, h,(e,) , with the marginal benefit of effort.
When the participant buys credits, (4) indicates that they optimise by choosing number of
credits purchased to the point where their opportunity cost of the purchase, v, is equal to,
AU, the marginal utility of the esteem generated. Thus, when the participant optimally
purchases credits the marginal esteem is also v . In this way (12) can also be interpreted as

stating that effort is chosen so that the marginal benefit of effort is equal to its marginal cost.

Participants are assumed to differ in their marginal utility of income, v, and, Y, the intensity
of marginal utility of esteem. We now consider how differences in v and, Y affect effort and

credits choices.

Proposition 3: (i) Suppose a role A participant does not buy credits. Then effort is
increased by increased v and Y. (ii) Suppose a role A participant purchases credits.
Increased Y increases the number of credits purchased. Increased v increases effort

and reduces credits purchased.

Suppose the participants do not buy credits. In this case both an increase in the marginal
utility of income and the intensity of esteem increase the benefit of supplying effort. Hence
effort increases. Suppose the participant buys credits. Then an increase in the marginal
utility of income will induce a greater effort. However it will also cause a substitution away

from credits as monetary payments have become more valuable to the participant. An
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increase in the intensity of esteem causes a substitution of given earnings from other goods

(i.e. the monetary payment) towards esteem seeking (credit purchases).

We now consider the question of whether the participant will purchase credits. A
participant is indifferent between purchasing credits or not if (2) and (4) hold when ¢ = 0.
This condition defines the curve D(Y) in Figure 2. Each point on this line represents
combinations of the marginal utility of income and esteem for which the individual is
indifferent between purchasing credits or not. It is show in the appendix that T(Y) has a
positive slope. Intuitively, a higher marginal utility of income means that a role A
participant has a higher é. Consequently such a participant would require a higher marginal

utility from esteem to be indifferent between buying credits and not.

Figure 2: The credit purchase decision as a function of vand Y

et
u u
o1
el
Do not buy credits el
ci

Buy credits

e constant ¢

By utilising the definition of B(Y) the following proposition is established:

Proposition 4: (i) A role A participant will buy credits in rounds 2 and 4 if they have a
sufficiently low marginal utility of income, i.e. if v < T, , and will not buy credits if
they have a sufficiently high marginal utility of income i.e. if v>0. (ii) A role A
participant will buy credits in rounds 2 and 4 if they are sufficiently sensitive to esteem
concerns, i.e. if YX > ¥X, and will not buy credits if they are sufficiently insensitive to

esteem concerns, i.e. if YX<VX,

As depicted in Figure 2, this result shows that credits will only be purchased by participants
who are sufficiently concerned about esteem and have a sufficiently low marginal utility of
income. Those who do not buy credits will tend to have a relatively high marginal utility of

income and relatively low marginal utility of esteem.
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3.4 Key conjectures from theory

In this section we derive four conjectures from the above theory that can be tested with data
from our experiment. Proposition 3 and 4 together indicate that a role A participant will
increase their propensity to buy credits when they are more sensitive to feelings of esteem
(higher Y). Role A participants may be more sensitive to esteem with matched with either a
high or low scoring role B participant. However, a priori, we do not which, or if either, of the
possibilities is true. To test whether participants react to their matched role B participants

type (i.e. high or low scoring) we test the following conjecture:

Conjecture 1: The role A participant's purchase of credits is not affected by the type

of their matched role B participant.

This conjecture addresses one of the key issues of the paper, whether the status of people an

individual associates with affects that individual's esteem seeking.

Proposition 4 shows that the decision to purchase credits depends on v, the marginal utility
of consumption. From its definition, lone effort is dependent only on v. Thus we are able to
use lone as a proxy for v. We use our experimental data to estimate participant's lone effort

as their effort over rounds 1, 3, and 5. Therefore, by inspection of Figure 2 we conjecture:

Conjecture 2: Those role A participants with low lone effort are more likely to buy

credits in rounds 2 and 4.

If true, this conjecture would imply that it is those people who have a lower marginal utility

of consumption are the ones who are more likely to engage in esteem seeking.

Two key theoretical predictions regarding participant behaviour can be assessed using the
feedback data obtained in rounds 2 and 4. These conjecture follow from proposition 1.
Proposition 1(i) indicates role B feedback is less than objective. If this is true, we might
expect that role A participants view the feedback they receive less favourably than do the

role B participants who gave the feedback. Thus we conjecture:

Conjecture 3: Role B participants view their feedback as fairer than their matched

role A participants do.
Our fourth conjecture follows directly proposition 1(ii):

Conjecture 4: A role B participant's feedback will be related to their matched role A

participant's score.

Conjectures 1,2 and 3 can be assessed using the summary statistics from the experiment.

However conjecture 4 requires an econometric analysis in order to be tested.
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4 Results

In this section we first give an overview of the key summary statistics of the data from our
experiment. We then present an econometric analysis to identify the determinants of esteem

seeking and esteem provision.

4.1 Summary statistics

Table 1 provides the number of participants who purchased credits in rounds 2 and 4. Recall
that role A participants who have a high scoring partner in round 2 face a low participant in
round 4, and visa-versa. Table 1 demonstrates that there is a fall in the number buying

credits from round 2 to 4. The average purchase of credits is higher when the participant

faces a low scoring participant. The distributions of credits is significantly different at the 10%
level when role A participants has a low vs. high matched partner (p=0.07, Kruskal-Wallis
test). This suggest that conjecture 1 is false, and:

Observation 1: Role A participants buy more credits when matched with low scoring

role B participants.

Overall of the 66 role A participants, 14 participants bought credits when matched with a
high scoring role B player while 15 bought credits when facing a low scoring role B

participant. This difference is not significant.

Table 1 Credits by round and partner score

Round 2 Round 4
Partner is: High Low High Low
Number buyin
yimns 10 7 4 8
credits / 66
Average credits ’8 7 505 8.75
bought

In the post-experiment survey role A participants were asked, using a Likert scale, whether
knowing they would receive feedback on their score caused them to buy credits in rounds 2
and 4. In Table 12 in Appendix C.1 we calculate the Spearman rank correlation between the
decision to buy credits and the answer to this post-experiment survey question. We find a
statistically significant correlation between the decision to purchase credits and the tendency
to answer in the direction of strongly agree to this question. This provides support for the

interpretation of the decision to purchase of credits as one designed to elicit esteem.
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Table 2 compares the average effort of those who bought credits and those who did not. The
average effort in rounds 1, 3, and 5 is also lower amongst those who buy credits than those
who do not (p =0.002). This is consistent with conjecture 2, thus:

Observation 2: Credit purchase is associated with a lower average effort across

rounds 1, 3, and 5.

Table 2 Average effort of those who bought and those who did not buy credits

Average effortr=1,3,5 Average effortr=2,4
un-partnered rounds partnered rounds
A Not Buy +
38.4
(r=2or4) 38.9
34.2
(r=2o0r4) 343

t The average effort in rounds 1, 3, and 5 is significantly lower amongst those who buy credits than
those who do not (p =0.002).

Table 3 gives the averages of role A participants actions in rounds 2 and 4. The participants
are divided by those who bought credits and those that did not. Note that the average effort
of those who bought credits is lower those who did not. The distributions of effort are
significantly different at the 1% level. (p=0.006). Average effort of participants who bought
credits does not differ significantly when facing high scoring vs low scoring partners.

Table 3 Average Role A participants” actions in rounds 2 and 4

Not Buy Credits Buy Credits
Partner Stage | r=2 r=4 Total r=2 r=4 Total
Avg effort 36.7 39.6 38.3 32.6 38.5 34.3
High Avg credits 2.8 5.3 3.5*
Avg score 35.4 43.8 34.3
Avgeffort | 373 38.0 37.6 32.3 35.9 34.2
Low Avg credits 7.0 8.8 7.9%
Avg score 39.3 44.7 42.1
Avg effort 37.0 38.9 38.0t 32.5 36.8 34.2t
Total Avg credits 4.5 7.6 5.8
Avg score 37.0 444 40.0

t The distributions of effort in rounds 2 and 4 for buyers vs non-buyers, are significantly different at
the 1%. * The distributions of credits in rounds 2 and 4 for those paired with a low vs high scoring
partner, are significantly different at the 10% level.
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However these participants buy on average significantly more credits when facing low
scoring partners (p = 0.07). These findings are consistent with participants using more

credits to buy more esteem when facing low scoring partners compared to high scoring
partners. This is reflected in a higher average score for participants who bought credits

when facing a low scoring partner compared to a high scoring partner.

Table 4 shows the average effort across all rounds of both role A and role B participants.
Note that there is a tendency for average effort to increase across rounds, apart from those
role A participants who buy credits in rounds 2 and 4. To compare their relative effort, the
ratio of the average effort of role B participants to the average effort of role A participants is
shown in the bottom row. In round 1 the ratio is close to 1. The ratio is lower in subsequent
rounds, apart from the average efforts in rounds 2 and 4 of those role A participants who
buy credits. This observation is consistent with esteem concerns in rounds 2 and 4 raising
effort levels. Further this effect appears to have spilt over into rounds 3 and 5.

Table 4 Average Effort by Round

r=1 r=2 r=3 r=4 r=>5

Role Not Buy Buy Not Buy Buy
A 34.5 37.0 32.5 38.0 38.9 36.75 40.2
B 33.7 34.7 35.8 36.0 38.1
B/A 0.98 0.94 1.07 0.94 0.93 0.98 0.95

Table 5 shows the average feedback provided by Role B participants to role A participants,
and the average assessment by role A participants the fairness of that feedback. The role B
participants give feedback on a 5-point Likert scare, where 5 represents very good and 1
very bad. The role A participants assess the fairness of that feedback on a 5-point Likert
scale, where 5 represents very fair and 1 very unfair. It can be seen that the ranking of the
fairness by participants follows the feedback they receive. Role A participants with low
scoring partners who did not buy credits receive the best feedback and also view that
feedback as most fair. The role A participants with low scoring partners who did buy credits
received the worst feedback and also were the group who viewed that feedback as the least
fair. It can also be noted that those participants receive very similar feedback from the role
A participants with high scoring partners who do not buy credits. Yet the former group
interpret their feedback as less fair. This suggests that those role A participants who
purchase credits desires positive feedback arising from their purchase from their low scoring
partner. They are subsequently disappointed (and thus view the feedback as relatively

unfair) when they do not receive sufficient recognition.
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Table 5 Average Feedback and Fairness Scores

Buy Credits
Partner type Question
No Yes Total
Feedback (B to A) 3.88 4.07 3.92
High
Fairness (A to B) 3.63 3.79 3.67
Feedback (B to A) 4.22 3.87 4.14
Low
Fairness (A to B) 3.90 3.47 3.80
Feedback (B to A) 4.05 3.97 4.03
Total
Fairness (A to B) 3.77 3.62 3.73

There is also, on average, a difference in fairness perceptions between those that bought
credits and those who did not. Those who bought credits viewed their high scoring partner
as providing fairer feedback than their low scoring partner. This suggest that the role A
partner was expecting more positive affirmation from the low scoring partner. On the other

hand, those who didn't buy credits thought the low scoring partner provided fairer feedback.

Table 6 compares the average perception of the fairness of role B's feedback from the role A
participant receiving the feedback and the role B participant giving the feedback. It can be

seen that:

Observation 3: On average role A participants have a significantly less favourable
perception of the feedback they receive than role B participants have of their own
feedback.

Observation 3 is consistent with conjecture 3: role B participants will be less than objective in
their feedback.

Table 6 Average Fairness of Feedback

Role r=2 r=4 Total
A 3.77 3.70 373t
B 4.02 415 408"

+  The mean and distributions are significantly different at the 5% level. (p=0.02 for the two sample t-test and
p=0.02 for the Kruskal-Wallis test)
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42  Econometric Analysis

In this section we use the above theory to inform our specification of our estimating

equations.

421 Role A Participants: effort and credits

We first outline the specification of the econometric model used to estimate the effort and
credit choice of role A participants. In rounds 2 and 4 of the experiment role A participants
must first decide whether or buy credits (buy=1) or not (buy=0). We model the decision of a
role A participant to buy credits, buy via a latent variable, buy* for each player i in round r =
2 and r =4, such that player buys credits buy=1 if buy*>0 and does not buy credits when
buy=0 if buy*>0 as:

o R buy* 5
buy, =a, +a,r4,  +alow,  +a_efforts +a effort, +a,dempsy; +& ©)

where r4 is a dummy for round 4, low is a dummy variable for being matched with a low

scoring role B participant, effortiss is the participant's average effort in rounds 1, 3 and 5,

effort is the participants effort in the round, and dempsy?* is a vector of demographic and
psychological variables. As shown in the theory, there will be a critical level of marginal
utility of income above which the role A participant does not buy credits. In the theory, a
participant's marginal utility is directly related to their lone effort. Lone effort in our

experiment is measured by effortiss . It is expected from the theory above that, as higher

effortiss indicates a higher marginal utility of income, that az <0 . The specification (5) also

allows for the role B participant’s score, through ¢, to influence the purchasing decision.

As noted above, the average effort of participants in rounds 1, 3 and 5 is determined by
marginal utilities of income. These may, in turn, be determined by demographic and
psychological factors. Additionally those who buy might exhibit different behaviour to those
who do not. To allow for these possibilities we specify average effort in rounds 1, 3, and 5,

effortiss for each player i and rounds r =2 and r = 4 as:

e,buy
r,i

effortiss, = ¢, +CYdempsy, + &

for buyi=0,1 (6)

In rounds 2 and 4 effort has an additional benefits relative to rounds 1, 3 and 5 for role A
participants: it increases their score (esteem) in addition to their income. In the absence of
these effects the effort in rounds 2 and 4 would be predicted by the effort expended by the
participant’s effort in rounds 1, 3, and 5 (which in turn we postulate depends on the
marginal utility of income). The extent to which the esteem concerns cause the participant to
increase effort may depend on whether their role B partner has a high or low score. There

may also be ordering effects as suggested by the summary statistics. This is captured by
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including the dummy variable for round 4 (r4). Thus we specify the participant’s effort in

rounds 2 and 4 as:

buy buy

_ ., buy buy buy . buy R e,buy
effort, . =y "ty 14, +yVow,  +y; " effortiss, +y Veredits  +1,Ydempsy; +¢&

r,i

0 @)
for buyi=0,1and y, =0

where credits is the number of credits purchased by the participant in round r. If /= >(<)0,

then a role A participant will exert more effort when matched with a low (high) score type B
participant.

If a role A participant decides to buy credits, they must decide on credits. We adopt for each
player i and rounds r =2 and r = 4:

credits , = 3 + B.,r4, .+ B, low, . + B, effortrss, + j3, effort , +B,dempsy’ + &',

if buyri=1

(8)

An observed deviation from average effort by the role A participant could be due to them
having a low marginal utility of income or a high marginal utility from esteem. Thus if
participants buy credits we expect that there is a positive correlation between the number

purchased and an effort deviation.

The model includes 3 endogenous variables, buy*, effort, credits and effortiss . The latter is a

function of only exogenous variables and can be treated as pre-determined or weakly

exogenous. There are two exogenous treatments, low, r4 and fifteen exogenous
demographic variables in dempsy, four of which are excluded in dempsy" from all

equations other than (6) to ensure identification. Further details of the estimation are given

in appendix B.

Table 7 shows the estimation results of the reduced form of equation (5) by a Probit by
omitting the endogenous effort (see appendix B for details). The regression is consistent with
conjecture 2: a low average effort in rounds 1, 3 and 5 implies higher probability that the role
A participant purchases credits. Further, after controlling for controlling for effort 1, 3 and 5
in this way, females are less likely to purchase credits. Both low and round 4 insignificant.
Thus there is no evidence of the score of partner influencing the purchasing decisions.
Similarly there is no evidence of an ordering effect in the decision to purchase. Of the
emotional and psychological variables, only neuroticism is significant. Recall that
neuroticism measures a participant’s sensitivity to emotions. It seems plausible that those
who are sensitive to the emotions associated with the receipt of feedback/esteem would be
those who purchase credits. The results in Table 7 are consistent with there being the

dichotomy in behaviour suggested by theory as summarised by Figure 2. This in turns
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supports the separate econometric modelling the behaviour of those who did and didn't buy

credits.

Table 7 Choice to buy credits — Reduced Form - Probit

Variable Estimate Variable Estimate

(Std Err) (Std Err)
r4 -0.29 Risk 0.06
(0.28) (0.06)

low 0.08 Happiness -0.05
(0.27) (0.10)

effortias -0.13*** | Arousal -0.07
(0.03) (0.07)
Constant 5.49*** | Dominance 0.04
(1.93) (0.09)
Female -0.99*** | Extraversion 0.03
(0.34) (0.05)
Age -0.06 | Agreeableness 0.00
(0.05) (0.05)
Conscientiousness 0.03
(0.07)

Neuroticism 0.12%**
(0.04)

Openness -0.15%
(0.08)

R-squared(McFadden) 0.227 | Log likelihood -53.72

The econometric model given by equations (5), (6), (7) and (8) by can solved and the reduced

form for all of the endogenous variables as specified by equations (15), (16), (17), and (18) in

appendix B.2. The result of the SUR estimation of the reduced form is given in Table 8 on
the following page. The first row in Table 8 confirms that if a participant buys credits, they
buy significantly more credits when facing a low scoring role B partner, given their
demographics and personality. Thus conjecture 1 is rejected in this analysis: role A

participants buy significantly more credits when matched with low scoring role B

participants.
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Table 8 Reduced Form SUR Estimates

Probit buy =1 buy =0
@ (buy* ) effort1ss effort credits efforti3s effort
rd -0.29 2.10** -1.00 2.10**
(0.26) (0.83) (1.33) (0.99)
low 0.04 -0.92 3.00** -0.37
(0.26) (0.73) (1.37) (1.00)
Constant 0.04 29.46%** 20.24** -46.24*%* 41.68%** 49.54%**
(1.48) (3.75) (8.76) (10.51) (5.46) (5.73)
Female -0.14 -2.73%%* -0.35 5.09** -4.00%** -4.97***
(0.34) (0.74) (1.89) (2.00) (1.17) (1.33)
Age -0.02 -0.87%** -0.39 1.64%** -0.40%** -0.51***
(0.04) (0.16) (0.30) (0.35) (0.14) (0.16)
Risk 0.01 1.94%** 1.15%** 0.04 -0.29 -0.09
(0.06) (0.25) (0.35) (0.60) (0.21) (0.24)
Happiness -0.16 1.25%* 0.22 0.97 1.22%** 1.12%**
(0.10) (0.53) (1.18) (1.26) (0.32) (0.39)
Arousal 0.02 0.84*** 1.30%** 1.34%** -0.65%** -0.74***
(0.07) (0.18) (0.36) (0.50) (0.21) (0.24)
Dominance -0.01 0.39 0.46 -2.71%%* 0.68* 0.19
(0.08) (0.32) (0.51) (0.78) (0.40) (0.45)
Extraversion 0.04 -0.27** -0.14 -0.42* 0.28 0.15
(0.05) (0.12) (0.21) (0.22) (0.20) (0.22)
Agreeableness -0.03 0.68*** 0.23 -1.24%** -0.09 -0.48**
(0.05) (0.16) (0.25) (0.35) (0.19) (0.20)
Conscientiousness 0.04 -0.14 -0.18 0.43 0.18 0.31
(0.06) (0.10) (0.21) (0.33) (0.22) (0.26)
Neuroticism 0.11*** -0.33 -0.83* -3.20%** 0.23 0.05
(0.04) (0.30) (0.43) (0.86) (0.16) (0.17)
Openness -0.07 0.25 1.17 5.99*** -0.28 -0.37
(0.07) (0.54) (1.06) (1.52) (0.30) (0.36)
Business -0.06 4.32%%* 4.87** 10.76*** 4.35%* 5.50***
(0.45) (1.04) (2.20) (2.31) (1.73) (1.89)
Eco/Eng/Arc 0.03 9.09*** 14.02*** 27.209%** 7.35%** 7.27%**
(0.46) (1.71) (2.51) (5.03) (2.08) (2.31)
Med/Vet -0.69 -6.67%%* -2.67 -7.22%%* 2.21 3.58*
(0.57) (1.07) (3.53) 2.73) (1.98) (2.18)
Sci/Oth/None -0.73* 9.42*** 13.16*** 29.56*** 2.63* 2.08
(0.41) (1.48) (1.21) (4.88) (1.43) (1.50)
R-Squared 0.14 0.97 0.87 0.90 0.33 0.33

The second row indicates that participants increase their effort in round 4 relative to round 2,

by the same amount regardless of whether a participant buys credits. The constant terms in

the regressions for average effort in rounds 1, 3 and 5 (effort13s ) in columns 3 and 6 indicate

that average effort is 11 sliders lower for buyers than non-buyers given role B demographics
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and psychology. This difference is significant at the 10% level using a standard Wald test
(see Appendix B.2.1) which provides some evidence that buyers have a significantly lower
marginal utility given their demographics and personality. The constant in effort of buyers
in rounds 2 and 4, is almost 30 points lower for buyers in column 4 of Table 8 compared to
non-buyers in column 7, and significantly lower at the 1% level of significance, (again see
Appendix B.2.1).

Females have lower effort in rounds 1, 3 and 5 irrespective whether they buy credits. In
terms of the theory this would suggest that females have a lower marginal utility of effort.
However, it is possible that they might have found the slider task more distasteful than men
did. Females who buy credits purchase more credits than males who buy credits. This
finding is consistent with females having a greater concern for the opinion of others, though

it is not possible to assess this explanation with the available data.

Two key issues not addressed in the reduced form model are the role of the endogenous

variables, effort for buyers and non-buyers, and credits for buyers. To address this we

estimate equations (6) through to (8), using three stage least squares (3SLS) for buyers and
non-buyers. The details of the estimation technique are given in the appendix B.3 and the
results of the estimation are given in Table 13 in appendix C.2. It is found that effort
significantly increases the number of credits purchased by buyers and that increases in the
number of credits purchased by buyers increases their effort. The result suggests that effort
and credits for buyers are complementary in generating esteem. The 3SLS estimation finds

that when a role A participant faces a low scoring partner (low), they buy significantly more

credits than when facing a high scoring partner, (after controlling for effort, effortiss, in

addition to demographics and personality).

A final matter for which the 3SLS does not consider is to simultaneously account of the
decision to buy credits or not, together with the other endogenous variables of effort and
credits for buyers. To examine this issue we use a General Structural Equation Model
(GSEM), the details of which are provided in Appendix D together with the estimation

results in Table 16. The GSEM results are consistent with our 3SLS and reduced form results.

422  Role B participants' feedback

Theory predicts that the role B’s feedback will be related to their matched role A
participant’s reported score. The cost of deviating from objective scoring may also differ
across role B participants according to their demographic characteristics. We thus estimate,
using an ordered probit, role B feedback as a function of reported score and demographic

characteristics. The full results of the estimation are reported in the first column of Table 14
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and Table 15 in the appendix C.3. The significant estimates of coefficients are also shown in

Table 9.

The results shown in shown in Table 9 yield:

Observation 4: Feedback by role A participants is significantly related to their

matched role A participant’s reported score.

This observation is consistent with conjecture 4.

Table 9 Determinants of Feedback

Estimated Coefficient

Variable (Standard Error)
Score of A 0.10***
(0.02)
Female 0.48*
(0.26)
Arousal -0.08*
(0.05)
Dominance -0.11*
(0.06)
Neuroticism 0.06**
(0.03)
Sci/Oth/None 0.61*
. (0.34)

There is also evidence that the psychological makeup of the participant affects feedback.
Two of the dimensions of emotional state of individual are significant at the 10% level: the
more alert one is the lower the feedback and the more controlling one feels the lower the
score. These latter findings are consistent with our theoretical assumption that a
psychological cost to deviating from objective reporting, and that this cost is inversely
related to the strength of emotions. Furthermore, of the personality traits, neuroticism is

significant at the 5% level: the more sensitive an individual is, the more positive the

feedback.

There is no evidence that the score (high vs low) of the role B participant, K;, influences the

feedback. This finding is consistent with the utility of esteem, y(.), being a linear function.
Additionally there is no evidence of an ordering affect, so that experience of providing

feedback does not change the feedback. This is consistent with role B participants having

well-formed perceptions of performance.
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423 Role A Participants: Fairness

In the post-experiment survey the role A participants indicate their perception of the
fairness of their matched partner’s feedback. We now consider the determinants of role A

participants” perception of the fairness of the feedback they receive.

Assuming that individuals care about feedback, it would be expected that the perception of
fairness is positively related to the level of feedback. Furthermore, the effort a participant
makes may influence the participant’s perceptions of fairness. Indeed there may be an
interaction between feedback and effort. A participant who provides little effort and receives
good feedback (and visa-versa) may feel the feedback is unfair. Additionally the perception
of fairness may be influenced by the number of credits purchased. The purchase of credits
may lead a participant to expect high feedback, or might make the participant feel their
score is fraudulent. These former effect would make credit purchase increase the fairness

perception, which the latter would see credit purchases reduce fairness perceptions.

We model A’s perception of how fair their evaluation was using an ordered probit with
controls for demographics, personality, round 4, their partner’s effort, and their actions
thought their effort and credits purchased. The full results of the estimation are reported in
Table 14 and Table 15 in appendix C.3. Table 10 provides the coefficients estimated to be

significant from the ordered probit of role A’s perception of the fairness of their feedback.

Table 10 Determinants of fairness of feedback

Estimated Coefficient

Variable
(Standard Error)

Feedback=1 “very poor” -1.77%%
(0.54)

Feedback=4 “good” 0.82%**
(0.31)

Feedback=5 “very good” 1.90%**
(0.37)

Extraversion 0.08**
(0.04)

Agreeableness 0.12%**
(0.04)

Business 0.86%**
(0.31)

The results in Table 10 indicate that role A participants” assess their feedback as fairer when
they receive “good” feedback and even more fair when they receive “very good” feedback
compared to neutral feedback. Furthermore fairness assessment is significantly lower for

“very poor” feedback compared to neutral feedback.
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This is consistent with the view that, at least some matched role B participants who offer low

feedback, reduce their feedback below the objective level.

The full estimation in Table 14 and Table 15 in appendix C.3 shows that effort, credits and

partner type are not significant in A’s assessment of how fair their feedback was.

The personality traits Extraversion and Agreeableness significantly increase role A’s
perception of how fair their evaluation was. These are the two traits related to inter-
individual interactions. Thus it is not implausible that these variable play a role in the
assessment of feedback and, furthermore, the sign of the effect is in the expected direction.
There is no evidence that role A participant’s emotional state, their other personality
variables, gender and age play a role in their perception of the fairness of the feedback they

receive.

424 Role B participant's view of their own fairness

Role B participants were asked to indicate how fair their feedback was. Role B participants’
perception of fairness might be related to their characteristics, the score of their matched role
A partner, or the feedback they give. We regress Role B fairness perception is regressed on
these variables using an ordered probit. The full results of the estimation are reported in the

second columns of Table 14 and Table 15 in appendix C.3.

Table 15 shows that only the personality trait of openness is significant at the 5% level. That
is, people who are intellectually curious are more likely to believe their feedback is fair. Such
people may feel they are better informed, and therefore believe they make better judgements.
There is also some evidence that people who give 'very bad' as feedback are more likely to
believe the feedback they provide is unfair (significant at the 10% level). Furthermore,
people who give 'very good' as feedback are more likely to believe the feedback they

provide is fair (significant at the 5% level). Table 15 also shows Economics, engineering and

architecture students believe their feedback is less fair (significant at the 10% level).

No other variable is statistically significant as a determinant of the role B participant's
perception of their own fairness. Importantly this includes the matched role A participant’s
score and the feedback they give other than 'very bad'. Taken with the results in Table 6 this

suggest that most role B participants systematically believe their feedback is not unfair.

The results in Table 14 and Table 15 reinforce the message from Table 6: there is a difference
in the formulation of the perception of the fairness of the feedback between role A and role B
participants. It is thus consistent with the motivation behind conjecture 3: if participants
care about their relative esteem, then matched role A and role B participants each face

different psychological incentives when assessing feedback.
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5 Discussion

We present an experiment which is motivated by the hypothesis that people are motivated

to seek esteem in additional to material goods. Our central finding is that approximately 22%
of role A participants in our experiment purchased credits. As credits provide no material
benefit to the participant who buys them, their purchase must then be designed to elicit
esteem from their partner. This interpretation is further supported by the high correlation
between the participants” actual purchase of credits with their response to the post

experiment question on the motivation for buying credits.

We theoretically model participant behaviour in our experiment on the assumption that they
gain utility receiving and giving esteem, in addition to material goods. Our experimental
findings are broadly consistent with predications from this theory. Importantly, those role A
participants whose lone score is low are more likely to buy credits than those with a high
lone score. From theory, a high lone score is interpreted as the individual having a higher
marginal utility of consumption: thus role A participants with a high lone score are

relatively more concerned with material goods and less concerned with receiving esteem.

We further observe that role A participants buy more credits when facing a low scoring
partner. This suggests that, when people are seeking esteem, they prefer to turn to people
who have a similarly low performance on the real effort talk. Such a finding is reminiscent of
Festinger’s (1957) definition of a person’s referents as people who are “close to [their] own
ability”. Such an interpretation is reinforced by the finding that low effort role A participants
are more critical of the feedback provided by low scoring partners compared to high scoring
partners. It seems they are wanting more recognition from low scorers (who are like

themselves) than high scorers (who are not like themselves).

Our theoretical modelling suggests that role B feedback should be positively related to role
A’s performed. This is observed. Theory also suggests that, because esteem assessments are
relative, there should be a gap between objective assessments and In this case we would
expect a gap between role B assessment of the fairness of their own feedback and the
assessment of that feedback by role A participants. Again this is observed in the summary
statistics. Further it appears that the processes by which role A and role B participants arrive
at their fairness assessment differs. Role B participants fairness assessments are not
influenced by the feedback they provide. However Role A participants’ view of the fairness
of feedback is related to the feedback they receive: better feedback is viewed as more fair.
This finding is consistent with Role B participants under providing lower than objective

feedback — and asserting this is fair.

These findings taken together supports the hypothesis that there is a taste for esteem. The

findings further suggest that there is a considerable heterogeneity in participants’ strength of
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demand for esteem over material goods. Demographic and psychological characteristics are
important determinants of this heterogeneity. The purchase of credits (which we interpret as
clear evidence of esteem seeking) is more likely amongst those with lower marginal utility of
income, females and who exhibit the personality trait of neuroticism. Within that group a
higher purchase of credits is observed amongst older people, females, those with emotional
states of high arousal and low dominance, and with psychological states of high openness,
low neuroticism and low agreeableness. We similarly find that feedback (which we
interpret as the supply of esteem) is related to the personality trait neuroticism (with some

evidence that gender, and emotional state may play a role).

The findings of this paper point the way for future work. Notably, to provide a stringent test
for the hypothesis that people have a taste for receiving and supplying esteem, the
experiment was conducted under anonymous conditions. In reality, of course, esteem
seeking most frequently occurs in an open social context. The experimental environment we
adopted is thus not conducive to esteem seeking. It may be expected that when participants
are identified as particular individuals, the benefit from esteem seeking would increase. In
this case our theory suggests engagement in esteem seeking would also increase. While this
conclusion seems plausible, it does require experimental verification. Similarly, the type of
activity may be important in the extent to which participants esteem seek. Even under
anonymous conditions, a person may be more willing to esteem seek when purchasing a
new car than when buying credits to improve their score on a real effort task.> Again, while

this seems plausible, it does require empirical investigation.

The paper illustrates this behaviour is likely to be widespread yet can be understood and
studied using very standard economic techniques. If esteem seeking can indeed be modelled
using standard techniques, it opens up scope for analysis of a broader range of economic
phenomena. For example, a person’s demand for employment may depend on both the
income and the stream of esteem it generates. Rigorously investigating the economic
implications of this, and other similar scenarios, is yet another avenue for fruitful future

work.

5 On this topic, it is worth keeping in mind that Akerlof (2017) argues that the activities which yield
esteem are endogenous.
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Appendix A. Additional Mathematical Results and Proofs

A.1 Proof of Proposition 1

Proof: (i) The utility of the role B participants is given by:

5
G
U = vonf — Z h(e,) + Z {Yy(s:”B — st =5 (s - u;"“‘tl”“‘)z} +2F
r=1

r=2,4

The optimal choice of esteem supplied to their partner is given by:
Yy (s78 — sii4) = G(umALma — sia) 9

By the implicit function theorem the esteem offered by the role B participant to their role A

partner is given by:
sT AWM K Y, 6) (10)
Follows from form (9) by noting that y (.) > 0. Taking the total derivative of (10) gives:
y (K = sy + Yy (K, — st [dK, — dsf] = G(d (4 e7) — ds4)
or:
[6 =Yy (K. = s7D]ds™ = GA( 67 ) — y (K — sP)dY — Yy (K, — s dK,

The result follows if y (.) < 0.

A.2 Role B effort choice
Define a participant’s lone effort, e;, by:

wov (7%) = h'(e;)
Then:

Proposition 5: Inround r=1, 3 and 5 , the role B participant chooses the lone effort
level. Lone effort in these rounds increases with the participant’s marginal utility of
income. In round r =2 and 4 the role B participant chooses effort level 0 if their
marginal utility of effort or marginal utility of esteem is sufficiently low, and effort

—B .
level e~ otherwise, where:

Proof: Observe that:
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de; wv (78)

W) —wrw @]

Assume that g; =&, = e". In rounds 2 and 4 the role B participant must choose between
effort level 0 with a payment of 10 or effort level e witha payment of 40. A participant will

choose effort 0 (40) if with their combination of {v,Y} satisfies:
2h(2%) — 2h(0) + = [(( TAERA,40) — ) — (sA(rae, 10) — agpa)’|

< (>)600+ Y[y(40 — s A(UMAE4, 40)) — y(10 — s (484, 10)]

Participants who are indifferent between effort 0 and effort 2’ have marginal utility of

income, T, and marginal utility of esteem Y which satisfy:

2h(2") ~ 2h(0) + 5 [((2 5, 40) — pnEaY” — (74 (nAE, 10) — penaiyea|

= 600+ Y[y(40 — s/ 4 (L4814, 40)) — y(10 — sMA W™ M4, 10))

It must be the case that & has a magnitude sufficient to ensure that half the role B

participants receive payment of 10 and the other half a payment of 40.

A role B participant will only provide effort above the lone effort level if doing so lifted them
to the upper half of the effort distribution. A role B participant whose effort is in the upper
half of the effort distribution will have no incentive to increase it beyond level e”. Arole B
participant whose lone effort is in the lower half of the distribution would only increase
their effort levels beyond their lone level if the benefit outweighed the cost. This would
mean that their lone effort must be sufficiently close to average effort. The participant with

marginal utility v has the lowest.

A.3 Proof of Proposition 2
Define the marginal utility of esteem for a role A participant, AU(Y), as:

AU(Y) = 8Yy (s/*4 — s7F) (11)
where:

osP oGy t)
8(/11, tT‘) O’br

d

AU measures the increase of utility of esteem from an extra dollar added to the role A

participant’s score. Then Proposition 2 follows directly from the following proposition:
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Proposition 6: If at the optimum v > AU (Y) then ¢,=0 and e, satisfies:

h,.(e,) = vw +wAU(Y) ()
Otherwise e, sastisfies:
h,.(e;) = 2wv (12)
and c, satisfies
v=AU(Y) 4)

when e, is given by (12). In both cases e; is less than the lone effort level.

Proof of proposition 6: Role A participants have the following utility function:

U4 (e, ¢y, Cq, STB, sB)

= u(Z we, - C; — c4> - i h(e;)
r=1

+ 2 Yy(s, — sMmB) — (SJ"B - K.)?+2F

r=2,4

In rounds r = 2 and 4, the esteem provided by the role A participant to their matched role B

participant is:
Yy,(sr —Sr B) =G(Ky — s )

where the participant uses (10) to estimate the esteem from their partner based on their

own actions as:
= sPAMA M, K, Y, G)

where Y is the expected value of the marginal utility of esteem. Equation (1) follows if the
utility of esteem is linear. The role A participant’s utility in the action stage of round r €
{2,4} is thus:

G
vt (er.¢r) = v(we, —¢;) — hy(e) + Yy(S;nA(/u:«nAtr - S;nB) - E(S;riLB — Kp)® +2F
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The Lagrangian for utility maximisation is:

5
L=o(n-c,—cy) — Z hy(e,)
r=1

+ z Yy(srmA(Kr:ﬂ;nAt;nA) - 517"nB (/JTAt;nA'Kr)) - 9(517]15 (/JTAt;nA'Kr) - K;)
r=2,4
+ 2F + ¢ + (7 - )
where 4,20 and 4,20 are Lagrange multipliers and g(s}”B (,u;”A tm4, Kr) - Kr) =

g(sZ”B — K,)? — F. The Kuhn Tucker conditions give:

25 , os™mA ot
= wo+ Yy (sA(K,, fMAEmA) — sIB (ymALmA, K 1)) (#:tr)

—h.(e,) +wl, =0
oe, a(ﬂrti) e, r(er) 2

, Os™A o(u.t
= —v+VYy (s;"A(Kr, /Jf’AtinA) — S}"B(,u;"‘qt;"A,Kr)) r ('u‘ r)

= + 2y =2y =0
ébr a(ﬂrtr) O’br 1 2

Note we have used the envelope theorem, specifically (A), to eliminate terms.

As noted in the text, assume that:

osm4 o(ute)  osmh o(u,t,)
w =
o tr) & o tr)

That is, the matched role B partner cannot tell whether score comes from effort or credit.
Suppose 4, = 0. The FOC become:
v—h,(e,)/w = —AU

v=AU+ 4

If there is an internal solution, i.e. 4; = 0 and 4, = 0, then optimal effort is chosen by:

2wo = h,(e,) (12)
and optimal credits are:

v=AU(Y) (4)
If ¢,=0, or 4,20

v—h,(e.)/w=—AU
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Again, this implies that e; is greater than the participant’s lone level. Further
v=AU+ /11

or:
20— he(e))/w = =1

Hence u'(we, )>AU and 2u'(we, ) >h,.(e,)/w.

A.3 Proof of Proposition 3

Now
, , t,) o°sm
dv = §y (s — sMmBYdY + Yy (s/4 — s/"B) 0l tr) > /Jr [dc, + wde,]
% o(uty)
2 A
+8°Yy (smA — smB)[dc, + wde;] ———
y ( T T )[ T l] a(ﬂrtr)
and:
2wdv = hy (e, )de,
Thus —L=0,and = der
dov = 8y (s — smB)dy
5 , o(u.t;) o*smA
+ {677y (s — syt 4 vy (s — sy LTS [dcr
ro(utr)

2W2dl) osmA

T hen ) o(mt)
or:

smA [ 2w? , o(ut,) o*smA
1—8%Yy (sm4 — sB) ( ) —Yy' (s — sB) —L T __ldv
[ T " 8( t ) h, (er) " " ay a(urtr)z
mA
— 8y /(S;nA —smB)dy = 82Yy ”(Sr —s/%) dcy
(ﬂrtr)

Hence:

dc Sy (smA — gmB

= . as)mA >0

8%Yy (smA — smB 8( Tt )

and:
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L, mA 2 , 0 t 2 mA
1—8%Yy (s™4 — sTB) 0sy. ( 2”W ) — Yy (s™A — sB) (gg r) 0°s] _
dcr _ a(/urtr) hr(er) T a(/urtr)
E B SZY ”(smA _ SmB) 8S;nA de <0
y r T 8(/jrtr) r

A.4 Proof of Proposition 4

To demonstrate proposition 4 it is necessary to demonstrate that the locus { 7, ¥} has a
positive slope. Proposition 4 then follows from Proposition 3. The role A participant would

be indifferent between purchasing credits or not purchasing credits, é,, satisfies:

2wD = h'(é,) (13)

Taking the total derivate of (13) gives:
h'(é.)dé, = 2wdD

Thus

dé, 2w >0
dv  h'(&)

The marginal utility of esteem which makes the participant indifferent between purchasing

credit and not, YX, satisfies:
D=8y (s/ (e, Ky Y, G) — sTB)Y (14)
The participant purchases credits if Y¥> ¥X and not if YX< VK. Observe that also:
hy (&) = 2wy (/4 (48, Kr; Y, G) — 572 )Y
Thus:

d7  h/(&) —2wd?y (s/ (il ey, Kp; Y, G) — s7E )Y

— = >0
deé, 2wdy (s/"A (umAe,, Ky; Y, G) — siE)

if y'(sm4Qm e, K;Y,G) —smB) > 0.
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Appendix B. Estimating Models and Techniques

To test the robustness of our results we present here estimates of the model using alternative

econometric techniques.

The data collected from the experiment for 132 participants over 5 rounds was arranged in
panel format. Since participants only interact in two rounds (2 and 4) no panel estimation
techniques were used. Instead a dummy 74 for round 4 (round 2 being the base) was

included and demographic and personality variables included in dempsy.

dempsy” =[ Female Age Risk Happiness Arousal Dominance Extraversion Agreeableness
Conscientiousness Neuroticism Openness |

dempsy:[dempsyR Business Eco/Eng/Arc Med/Vet Sci/Oth/None]

The base case for all estimations that include dempsy~ are age zero, males who have zero for
all their personality scores. The base case for all estimations that include dempsy are age
zero, males, who study Arts or Education ( Arts/Educ =1) who have zero for all their

personality scores.

B.1 Estimation of the decision to buy credits

Equation (5) in section 4.2.1 contains the two potentially endogenous variables in credits and

effort. Since effort13s is a function of only exogenous variables it can treated as pre-
determined or weakly exogenous. If &, =0 in equation (5), that is there is no role for effort

in buying credits, then buy* is only a function of exogenous variables and the pre-

determined effort135 and so may be estimated by a standard probit. The results of

estimating equation (5) under these assumptions over the 132 observations for Role A
participants over rounds 2 and 4 are presented in Table 7 in section 4.2.1.

If o, #0 then equation (5) and (7) could be estimated by IV probit but only if only if the

amount credits purchased does not affect effort, z//f =0 , so that equation (7) is only a

function of exogenous and the pre-determined effort135. These estimation results are
available from the authors on request. If @, #0 and y” =0 then equation (5) can only

validly estimated by generalised structural equation modelling as explained in Appendix D.
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B.2 Reduced Form Estimation

Solving equations (5), (6), (7), (8) for buy:,,, , effort, ,, credits  and effort13s; gives the reduced

form of the model for i =1 to n individuals and rounds =2 and r = 4.

buy, =6, +0.r4  +6low  +6 dempsy, +¢, (15)

effortizs, = 6, + 65" dempsy, +& " forbuy=0,1 (16)
effort =" +0°"r4,  + 6" low,, +0;"dempsy, + & forbuy=0,1 (17)
credits, ;=6 + 0,4 +6low  + 06 ,dempsy, +¢; forbuy=1  (18)

Equations (15), (16), (17) and (18) may be estimated individually by OLS. If the error terms
in equations (15) to (18) are contemporaneously correlated with each other, then estimation
can be made more efficient by using SUR estimation. We estimate equation (15) over 132

observations together with equations (16) and (17) for subset of 103 non-buyer observations
and with equations (16) to (18) for 29 buyer observations using SUR. The estimation results

are presented and discussed in Table 8 in section 4.2.

B.2.1 Reduced Form — Tests on Parameters

A test of the null hypothesis that §;"*™" = ;""" the average effort, given demographics,

personality, study and partner type is different between buyers and non-buyers of credits,
gives a chi-squared statistic of x? = 3.25 and p-value Pr(x?>> 3.25) = 0.0716 and is rejected at
the 10% level of significance.

A test of the null hypothesis that ;"' = §;"=°, the effort, given demographics, personality,

study and partner type is different between buyers and non-buyers of credits, gives a chi-
squared statistic of y>=11.12 and a p-value of Pr(x?>11.12) = 0.0009 and is rejected at the 1%
level of significance.

B.3 Three Stage Least Squares Estimation

Equations (6), (7) and (8) are estimated together for those that buy credits (buy=1) using
Three Stage Least Squares (3SLS) over 29 observations. Similarly equation (6) and (7) are
estimated by 3SLS for those that do not buy credits (buyi =0) over 103 observations. The
results of these two systems of equations with 3SLS are presented in Table 13 in Appendix
C.2.
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Appendix C. Additional Tables of Statistics and Econometric
Results

C.1 Summary statistics

The following table indicates how average effort changes with rounds.

Table 11 Average Effort by Rounds, Roles and Buying

Role: r=1 r=2 r=3 r=4 r=5

A non-buyer 35.4 37.0 394 39.7 41.9

A buyer 32.3 33.1 34.5 35.4 36.2

A total 34.5 35.8 38.0 38.5 40.2

B total 33.7 34.7 35.8 36.0 38.1

B total / A non-buyer 0.95 0.94 0.91 0.91 0.91
A non-buyer/ A buyer 1.04 1.05 1.04 1.02 1.05
B total /A total 0.97 0.97 0.94 0.94 0.95

The table below provides evidence that role A participants that bought credits were

motivated to do so by being evaluated.

Table 12 Proportion who bought credits by Feedback on Credits

“Do you think that knowing you would get feedback from RECTANGLE
caused you to buy Credits in Stage r”
Strongly . Neither Strongly

. Disagree agree or Agree

disagree ) agree
disagree

r=2 0.000 0.118 0.700 0.571 0.800
r=4 0.000 0.091 0.400 0.600 0.833
Total 0.000 0.103 0.600 0.583 0.818

The spearman rank correlation between the 0/1 decision to buy and feedback on credits is
0.6285 (0.643 in round 2 and 0.602 in round 4) and significant at the 1% level of significance.
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C.2 3SLS Estimations

The results of the 3SLS estimation are given in Table 13 on the following page. The first row
in Table 13 confirms that if a participant buys credits, they buy significantly more credits
when facing a low scoring role B partner, given their demographics and personality. The
second row indicates that participants increase their effort in round 4 relative to round 2, by
the approximately the same amount regardless of whether a participant buys credits. Table
13 shows when allowing for effort, effortiss in addition to demographics and personality, that
role A participants buy significantly more credits when facing a low scoring partner (low).
This result was also found in the reduced form estimation in Table 8, but the inclusion of

effort and effort13s has reduced the size of the by about 40%. In Table 13 the effect of low is
now significant in reducing the effort of buyers in rounds 2 and 4 (effort) given effort13s and
credits in addition to demographics and personality, unlike in Table 8 when effortiss and

credits where not controlled.

The proxy for the marginal utility of income, effort13s, also significantly reduces the number

of credits purchased for buyers, while effort significantly increases the number of credits
purchased for buyers. The latter result suggests that effort and credits for buyers are

complementary in generating esteem. The system estimates in Table 13 also show that
effort13s also is significant in determining effort of those that do and do not buy credits. The

effect is stronger on those that do not buy credits, with the number of credits purchased by

buyers, credits, also playing a significant complementary role to their effort.
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Table 13 3SLS Estimates

buyer (buy =1)

non-buyer (buy =0)

effort13s effort credits effort13s effort
r4 2.67*** -4.71*** 2.89%**
(0.92) 1.77) (0.61)
low -2.68*** 4.75%** -0.63
(0.88) (1.57) (0.59)
effort13s -0.28 0.48 1.05%**
(0.35) (0.56) (0.17)
effort 1.74%*
(0.32)
credits 0.58***
(0.10)
Constant 28.58%** 51.79*** -89.08*** 41.84%** 4.85
(3.55) (17.11) (20.88) (5.07) (8.32)
Female -2.75%** -4.22%* 7.27%%* -4.09%** -0.34
(0.61) (1.97) (2.78) (1.14) (1.09)
Age -0.84*** -1.44%%* 2.48%** -0.40%* -0.07
(0.12) (0.50) (0.60) (0.15) (0.12)
Risk 1.95%** 1.75%* -3.00%** -0.28 0.18
(0.18) (0.74) (1.10) (0.21) (0.14)
Happiness 1.33%** 0.34 -0.59 1.22%** -0.14
(0.40) (0.85) (1.51) (0.36) (0.25)
Arousal 0.83*** 0.74* -1.26%* -0.65%** -0.06
(0.18) (0.38) (0.63) (0.24) (0.17)
Dominance 0.33 1.91%** -3.30%** 0.68** -0.51**
(0.26) (0.60) (1.01) (0.30) (0.25)
Extraversion -0.25** 0.11 -0.19 0.29 -0.16
(0.11) (0.25) (0.44) (0.17) (0.11)
Agreeableness 0.69*** 1.15%** -1.99%** -0.09 -0.41%**
(0.12) (0.39) (0.57) (0.19) (0.12)
Conscientiousness -0.14 -0.48* 0.82* 0.18 0.13
(0.11) (0.27) (0.49) (0.23) (0.16)
Neuroticism -0.29 1.08*** -1.86%** 0.23* -0.18*
(0.22) (0.37) (0.61) (0.13) (0.10)
Openness 0.21 -2.40*** 4,157 -0.29 -0.04
(0.42) (0.84) (1.33) (0.25) (0.17)
Arts/Educ base base
Business 4.33%** 4 .55%**
(0.60) (1.68)
Eco/Eng/Arc 8.90%** 7.27%%*
(1.27) (1.90)
Med/Vet -6.58%** 2.46
(1.16) (1.81)
Sci/Oth/None 9.73*** 2.51*
(1.16) (1.48)
R-Squared 0.97 0.76 0.64 0.41 0.79
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C.3 Feedback and Fairness Estimation

Theory suggests that the role B’s feedback, d;, will be related to their matched role A
participant’s reported score. The cost of deviating from objective scoring may also differ
across role B participants according to their demographic characteristics. Hence we adopt

the following estimating equation for feedback given by B:
d:/,. =g’ + ¢]Br4r,l. + ¢2Blowr,l. +¢) effortiss, + ¢, effort, + ¢fscorefi + ¢ dempsy, + 8:il (19)

Role A participant's perception of fairness frAl of the feedback they receive is modelled as a

function of demographic and psychological characteristics dempsy, r4, low, effort effortiss

and credits and dummy variables for the ordinal discrete feedback they receive
d,; €{1,2,3,4,5}.

f;iA =g + (plAr4m. + (pflowﬂ +@? effortiss + (ofeﬁort,,i + qosAcredits,,i
s . . 20)
+Z Pork 1(dr,i = k) + @), dempsy, + grf,i
k=1

Role B participant's perception of fairness of the feedback they gave A is modelled in similar
way to Role A’s in equation (20) but with the addition of the score of their matched role A
partner as given in equation (21).

B* _ B B B B B B A
foi =0y to 14, + @, low, + @] effortiss, + g/ effort, . + ¢S score;

| 5 g (21)
+2 0., 1(d,, =k)+ @l dempsy, + &/,
k=1

Equation (19) and (21) are estimated for 61 Role B participants over rounds 2 and 4 for a total
of 132 observations. Equation (20) is estimated for 61 Role A participants over rounds 2 and

4 for a total of 132 observations. The results of the estimating equations (19), (20) and (21) as
ordered probits using maximum likelihood via Stata's modified Newton-Raphson algorithm

with robust standard errors are reported in Table 14 and Table 15.
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Table 14 Feedback and Fairness - Ordered Probits — Part A

B's Feedback B's Fairness A's Fairness

r4 -0.01 0.22 -0.12
(0.20) (0.21) (0.22)
low 0.03 -0.09 -0.04
(0.28) (0.27) (0.20)
effort13s -0.02 0.04** 0.03
(0.02) (0.02) (0'04)
effort 0.01 -0.03 -0.01
(0.02) (0.02) (0.04)
credits 0.01
(0.03)
score® 0.10%** -0.02
(0.02) (0.02)
feedback=1 -2.37% -1.77%%*
(1.22) (0.54)
feedback=2 0.34 -0.74
(0.73) (0.49)
feedback=3
base base
feedback=4 0.19 0.82***
(0.26) (0.31)
feedback=5 0.89** 1.90%**
(0.37) (0.37)
cutl 0.59 -1.87 1.27
Constant (1.21) (1.29) (1.43)
cut2 1.50 -0.88 2.05
Constant (1.25) (1.21) (1.43)
cut3 2.62%* -0.03 2.93**
Constant (1.29) (1.24) (1.41)
cutd 4.06*** 1.92 4. 72%%*
Constant (1.29) (1.26) (1.43)
R-squared(pseudo) 0.20 0.13 0.23
Loglikelihood(pseudo) -132.62 -120.21 -137.68
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Table 15 Feedback and Fairness - Ordered Probits — Part B

B's Feedback B's Fairness A's Fairness

Female 0.48* -0.26 -0.03
(0.26) (0.22) (0.25)
Age 0.01 -0.01 0.06
(0.02) (0.02) (0.04)
Risk 0.04 -0.05 -0.01
(0.05) (0.05) (0.04)
Happiness -0.03 0.07 -0.01
(0.06) (0.07) (0.08)
Arousal -0.08* 0.03 -0.05
(0.05) (0.05) (0.05)
Dominance -0.11* 0.09 -0.03
(0.06) (0.07) (0.07)
Extraversion 0.01 0.02 0.08**
(0.04) (0.04) (0.04)
Agreeableness -0.04 0.04 0.127%**
(0.05) (0.05) (0.04)
Conscientiousness 0.05 0.02 -0.04
(0.04) (0.04) (0.05)
Neuroticism 0.06* -0.01 -0.02
(0.03) (0.04) (0.03)
Openness 0.02 0.12** 0.02
(0.06) (0.06) (0.07)
Arts/Educ
base base base
Business 0.49 -0.55 0.86***
(0.35) (0.37) (0.31)
Eco/Eng/Arc -0.34 -0.53* 0.22
(0.33) (0.32) (0.37)
Med/Vet 0.34 -0.13 0.29
(0.54) (0.38) (0.31)
Sci/Oth/None 0.61* -0.26 0.16
(0.34) (0.34) (0.29)




Appendix D. Alternative estimation strategy: Generalised
Structural Equation Model (GSEM)

The reduced form estimates do not control for the endogenous variables and while the 3SLS
systems for buyers and non-buyers allow for effort13s, effort and credits to be endogenously

related, they do not allow for the decision to buy to be endogenous. In order to
simultaneously cater for the endogenous variables, buy*, effort and credits and the
contemporaneous correlation cross the error terms that it creates, latent variables L1; and L2;

are added to the model as described below.

buy, =, +a 14 +a,low, + a_effortis, + a effort, + o dempsy +a,, L1, +L2. +&  (22)

effort1ss . =¢, +C,dempsy, . +L1  +&, (23)

_ ., buy buy buy buy buy .
effort, , =w,"” +y, /14, +y, " ow,  +y Veffort  +y Y credits,

by forbuy=0,1 (24)

e,buy
-H//LZ

L2, +{""dempsy’ + &
credits, . = 3, + 3,4, .+ B, effort _ + Bleffort, .+ fllow, . +B,dempsy; + f,,L2  +&
ifbuy=1 (25

We estimate the generalised structural equation model (GSEM) given by equations (22)
through to (25) with maximum likelihood using Stata’s mean—variance adaptive Gauss—
Hermite quadrature algorithm with the results given in Table 16 on the following page. The
GSEM model has the advantage over the two 3SLS estimations in that the decision to buy
credits is explicitly included the model. This allows buy* to effect M, effort for non-
buyers, and effort and credits for buyers and vice versa, through the latent variables L1 and

L2. The coefficient estimate for L1, «,, in Table 16 is statistically significant and negative,

indicating that there is a significant negative endogenous relationship between effort13s and
buy*. The coefficient estimates for L2 in Table 16 are statistically significant in credits
equation for buyers, but insignificant in buyers effort equation. The significant positive
estimate for fr2 in credits indicates that there is a significant positive relationship between

buy* and credits.

The other results of the GSEM estimation results in Table 16 are broadly in line with the
previous reduced form results in Table 7 and Table 8 and 3SLS results in Table 13. The

significant negative effect of effort13s and the insignificant role of effort in the decision to buy

credits (buy in column 2) in Table 16, confirms our earlier semi-reduced form estimation

results in Table 7. Recall effortiss indicates a participants” marginal utility of income in the
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absence of esteem, while effort, where role A participants are evaluated and may include the

effects of esteem. Thus Table 16 confirms that effort135, the marginal utility of income in the

absence of esteem significantly reduces the probability of buying credits, whereas effort

which may include the effects of esteem, is not significant in the decision to buy credits.

The main difference in the 3SLS estimates in Table 13 and the GSEM estimates in Table 16 is

for the role of effort13s our proxy for the marginal utility of income in the absence of esteem,

on the effort and credits for buyers. The 3SLS estimates that did not consider the decision to

buy as endogenous, did not find any significant role for effort135 in the credits or effort of

buyers, only a significant positive effect on buyers effort. The GSEM estimates in Table 16

show that by considering the decision to buy endogenously, effort13s is significant in

increasing the effort of both buyers and non-buyers and in reducing the number of credits

purchased by buyers.
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Table 16 GSEM Estimates

effort13s buy effortn® effort® credits
r4 -1.45 2.89%+* 2.51%** -0.77
(1.39) (0.56) (0.86) (2.43)
low 0.39 -0.64 -1.31 3.12*
(1.25) (0.58) (1.00) (1.71)
eﬁort135 -0.46** 0.97*+* 0.93** 0.87
(0.23) (0.06) (0.45) (0.75)
effort -0.02 0.61
(0.20) (0.67)
credits -0.00
(0.30)
Constant 41.20%** 20.29** 8.41** -14.14 -81.52%**
(4.85) (8.02) (3.87) (26.43) (23.12)
Female -4, 23¥** -4,15%%* -0.73 2.98 8.89***
(1.09) (1.45) (0.72) (3.35) (3.29)
Age -0.33** -0.24 -0.10 0.51 2.57***
(0.13) (0.20) (0.10) (0.82) (0.81)
Risk 0.10 0.28 0.16 -0.19 -2.07**
(0.22) (0.28) (0.12) (0.70) (0.88)
Happiness 1.03%** -0.37 -0.09 0.18 0.74
(0.33) (0.45) (0.22) (0.51) (0.95)
Arousal -0.53** -0.28 -0.10 0.05 -1.34%**
(0.22) (0.32) (0.13) (0.48) (0.42)
Dominance 0.52 0.11 -0.44** 0.80 -2.03**
(0.38) (0.43) (0.22) (0.63) (0.91)
Extraversion 0.09 0.16 -0.15 0.19 0.05
0.17) 0.21) (0.11) (0.20) (0.32)
Agreeableness 0.07 -0.01 -0.42%%* 0.06 -1.33**
0.17) (0.25) (0.11) (0.43) (0.54)
Conscientious 0.01 0.57%** -0.16* 0.39 -0.97*
(0.13) (0.18) (0.08) (0.29) (0.57)
Neuroticism -0.31 -0.66** -0.06 -0.60 2.31%*
(0.28) (0.31) (0.19) (0.79) (1.11)
Openness -0.05 0.18 0.14 -0.35 0.11
(0.18) (0.30) (0.17) (0.23) (0.35)
Business 3.26**
(1.48)
Eco/Eng/Arc 5.39%**
(1.50)
Med/Vet 2.21
(1.94)
Sci/Oth/None 2.52%*
(1.27)
LatentVarl 1.00 -3.42%%*
6] (0.40)
LatentVar2 1.00 0.30 1.85***
0 (0.57) (0.54)
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