
Discussion paper

INSTITUTT FOR SAMFUNNSØKONOMI

DEPARTMENT OF ECONOMICS

This series consists of papers with limited circulation, intended to stimulate discussion

SAM 18 2018
ISSN: 0804-6824
August 2018

Second-best fairness under limited  
information: The trade-off between  
false positives and false negatives

BY
Alexander W. Cappelen, Cornelius Cappelen AND Bertil Tungodden



Second-best fairness under limited information:
The trade-off between false positives and false

negatives ∗

Alexander W. Cappelen Cornelius Cappelen

Bertil Tungodden†

August 28, 2018

Abstract

In many important economic settings, limited information makes it impos-
sible for decision makers to ensure that each individual gets what he or she de-
serves. Decision makers are then faced with the trade-off between giving some
individuals more than they deserve, false positives, and giving some individuals
less than they deserve, false negatives. We present the results from a large-scale
experimental study of how people trade off these two mistakes in distributive
choices. We find that a majority are more concerned with avoiding false nega-
tives than with avoiding false positives, but we also document heterogeneity with
respect to how people make this trade-off. The findings shed important light on
people’s attitudes to a wide range of policies by providing novel evidence on an
important dimension of people’s social preference.
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1 Introduction
Limited information creates second-best situations where not all optimality conditions
can be satisfied (Lipsey and Lancaster, 1956; Mirrlees, 1971). An important set of such
situations are those where the deservingness of an individual is conditional on certain
unobserved characteristics. Decision makers must then rely upon indirect indicators
of deservingness, such as group membership, which correlate only imperfectly with
those characteristics that constitute the real grounds of deservingness (Atkinson and
Stiglitz, 1976; Goodin, 1985). As a result, decision makers must trade off giving some
individuals more than they deserve, false positives, against giving others less than they
deserve, false negatives. This type of trade-off is present in all settings where people
are rewarded or punished under limited information, and represents a fundamental
challenge in the design and implementation of policies in the public and the private
sector.

The question of how the trade-off between false positives and false negatives should
be handled is a key issue in the design of public policy. This is seen, for exam-
ple, in the debate regarding the social welfare system and the risk of undeserving
claimants receiving benefits and in the debate on whether the government should leg-
islate stricter immigration policies to prevent undeserving individuals from receiving
residency. There seems to be a clear political divide in these debates, with people on
the right of the political spectrum being more concerned with the problem of false
positives than people on the left, who are more concerned with the problem of false
negatives (Blake, 2012; Stateline, 2017). Such differences could reflect different be-
liefs about the prevalence of false positives and false negatives, but they could also
reflect that there are systematic differences in the relative importance people attach to
each of these two mistakes.

The trade-off between false positives and false negatives is also important for the
implementation of policies when these policies leave room for discretion. Decision
makers may differ in how concerned they are about avoiding false positives relative
to avoiding false negatives and might therefore make different decisions even when
implementing the same policies. To illustrate, judges often have limited information
when deciding (after appeal) whether to grant disability benefits to an applicant. They
can then make false positives by granting benefits to undeserving applicants and false
negatives by not granting benefits to deserving applicants (Gruber, 2000). It turns
out that the likelihood of an applicant being granted disability benefits in such cases
depends on the judge (randomly) assigned to the case (Autor, Kostol, and Mogstad,
2015), which is suggestive of judges differing in how they trade off false positives and
false negatives. Similar trade-offs between false positives and false negatives are found
in a wide range of situations, from the implementation of government immigration
policies to the implementation of company bonus policies.

We present the results from a large-scale experiment involving 4000 participants,
which studies how people make trade-offs between false positives and false negatives
in distributional choices. In the experiment, people act as third-party spectators and
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determine payments between two groups of workers. In the first group, all workers
have done the assignment they were recruited to do, but in the second group, a number
of workers have falsely reported to have done the assignment, i.e. they are ”cheaters”.

Each spectator is randomized into one of five treatments, which vary with respect
to the number of cheaters in the second group. Importantly, to capture the idea of
limited information, the spectators have to treat members of the same group equally;
in other words, they can only condition payment on group membership. Specifically,
they can choose to give all the money to the first group of workers or distribute the
money equally between the two groups. If they equalize payments between the two
groups, they would implement a number of false positives by paying the cheaters in the
second group. However, if they give all the money to the first group, they implement
a number of false negatives by not paying those individuals in the second group who
had done the assignment.

By varying the number of cheaters in the second group across treatments, we can
study the causal effect of the number of cheaters on the distributive behavior of the
spectators. There are two key features in this design that are important for the inter-
pretation of the results. First, the spectators know the number of cheaters in the second
group, which means that we control their beliefs about the prevalence of cheaters. Sec-
ond, the spectators agree that cheaters do not deserve payment. Given these features,
we can identify how the spectators trade off false positives and false negatives in their
preferences.

The workers were recruited from an online labor market platform, while the spec-
tators were recruited from the US and Norway. We recruited 1000 spectators from
each country who were nationally representative on a set of observable characteristics.
The two countries differ significantly with respect to redistributive policies and the
design of welfare systems (Barth, Moene, and Willumsen, 2014; Landersø and Heck-
man, 2016). A possible explanation for these differences may be that Americans are
more concerned than Norwegians with not providing support to individuals who are
viewed as undeserving. It is therefore of great interest to examine whether Ameri-
cans and Norwegians systematically differ in their preferences for false positives and
false negatives. The present experimental design allows us to do this by studying the
distributive decisions of Americans and Norwegians in a setting where they have the
same beliefs about the prevalence and deservingness of the cheaters.

The experiment provides three main findings. First, we find that the willingness to
equalize is significantly reduced by an increase in the number of cheaters. The average
marginal effect of adding one cheater to the second group is a 17.2 percentage point
reduction in the share of spectators who choose equal payment for the two groups.
Second, we find strong evidence of spectators having heterogeneous and asymmet-
ric preferences for avoiding false positives and false negatives. In both the US and
Norway, the majority are strictly false-negative averse and only a small minority are
strictly false-positive averse. Finally, we find a significant association between po-
litical affiliation and how the spectators trade off false positives and false negatives,
with right-wing participants being more concerned with the number of cheaters in the
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second group and therefore less false negative averse.
Our study provides novel evidence on an important dimension of people’s social

preferences that has not yet been systematically explored in the literature. Economic
experiments studying social preferences have typically focused on situations with com-
plete information, where they have studied what people consider to be the fair dis-
tribution and how people trade off self-interest with fairness (Rabin, 1993; Fehr and
Schmidt, 1999; Konow, 2000; Charness and Rabin, 2002; Bolton and Ockenfels, 2006;
Cappelen, Drange Hole, Sørensen, and Tungodden, 2007; Balafoutas, Kocher, Putter-
man, and Sutter, 2013; Cappelen, Konow, Sørensen, and Tungodden, 2013a; Bartling,
Weber, and Yao, 2015). This literature has established that people may differ both in
their level of selfishness and in their fariness view. The present study extends this lit-
erature by considering situations in which the decision maker has limited information
and must make a trade-off between giving some individuals more than they deserve
and giving some individuals less than they deserve. We show that people have differ-
ent views about how this trade-off should be made, even in a setting where they agree
on the deservingness criteria. A full characterization of people’s social preferences,
must therefore include a description of the relative weight they attach to avoiding false
positives and false negatives. A recent paper by Bortolotti et al (Bortolotti, Sorap-
erra, Sutter, and Zoller, 2017), which examines how the possibility of cheating affects
distributive behavior in a setting where the participants self-report the outcome of a
gamble, is the paper most closely related to the our paper. In their design, however,
decision makers do not know whether there has been any cheating and they do not aim
to measure the relative weight attached to false negatives and false positives.

Our results also contribute to the literature that examines the association between
redistributive preferences and political affiliation (Bénabou and Ok, 2001; Bénabou
and Tirole, 2006; Alesina and Angeletos, 2005; Alesina and Giuliano, 2011). We
show that right-wing spectators place less weight on avoiding false negatives relative
to avoiding false positives. Furthermore, we find that the distributional choice made
in the experiment is strongly associated with the spectators’ general attitude towards
income redistribution. Our results thus suggest that preferences for how to make the
trade-off between giving someone more than they deserve and giving someone less
than their fair share is of fundamental importance for understanding disagreements
about redistributive policies.

Finally, our study contributes to the large literature on international differences
in attitudes towards inequality and redistribution (Alesina and Glaeser, 2004; Cappe-
len, Moene, Sørensen, and Tungodden, 2013b; Falk, Becker, Dohmen, Enke, Huff-
man, and Sunde, 2015; Henrich, Boyd, Bowles, Camerer, Fehr, Gintis, and McElreath,
2001; Jakiela, 2015; Luttmer and Singhal, 2011; Svallfors, 1997). To our knowledge,
we provide the first comparative study of how people in different societies handle
distributive situations with limited information. We do not find large differences in
the behavior of the US and the Norwegian samples, which is interesting given the
well-documented differences between the two countries with respect to redistributive
policies and fairness views (Almås, Cappelen, and Tungodden, 2016). Our findings
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thus suggest that international differences in attitudes towards inequality and redistri-
bution do not mainly reflect differences in how people trade off false negatives and
false positives.

The paper is organized as follows: Section 2 describes the experimental design,
Section 3 provides a simple social preference model to guide the analysis, and Section
4 outlines the empirical strategy. Section 5 reports the results and Section 6 concludes.

2 Design
We recruited two types of participants in the experiment; workers and spectators.1

The workers were asked to complete an assignment that required them to work contin-
uously for 15 minutes. However, they could choose to do the assignment or to falsely
report to have done it.

Before the workers decided whether to do the assignment, they were informed that
they could receive a bonus payment in addition to their participation fee and that this
bonus payment would be determined by a randomly selected third party. Importantly,
they were told that this third party would sometimes be unable to distinguish between
those who had done the assignment and those who had falsely reported to have done
it. The workers thus knew that even if they did not to do the assignment they might get
the same bonus payment as someone who did do the assignment.

Each spectator was randomly matched with two groups of four workers and asked
to make a decision that could determine the final payment to the workers. In the
first group, all workers had done the assignment (non-cheaters), but in the second
group, there could be workers who had falsely reported to have done it (cheaters). The
spectators were informed about the instructions given to the workers and the number of
cheaters in the second group, but, importantly, they had to treat everyone in the second
group equally.

The spectators could choose to distribute 16 USD in one of two ways: either dis-
tribute the money equally between the two groups (equalize), in which case all eight
workers would each be paid 2 USD, or give all the money to the first group (not equal-
ize), in which case, each worker in the first group would be paid 4 USD and each
worker in the second group would be paid nothing (regardless of whether they were
cheaters or not).

After the spectators made their distributive choice, they completed a non-incentivized
survey that included questions about their political affiliation and attitude to redistri-
bution, as well as standard background questions about gender, age, pre-tax household
income, and education. Table 1 summarizes the main stages in the experiment.

[ Table 1 about here]
1 The complete instructions for both workers and spectators are provided in the Appendix.
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2.1 Treatments
The spectators were randomly assigned to one of five treatments that differed only in
the number of cheaters in the second group, which varied from zero to four. In the
treatment without cheaters, the spectators were informed that all workers in the second
group had done the assignment. By contrast, in the treatment with four cheaters, they
were informed that none of the workers in the second group had done the assignment.
In these two treatments, spectators who held the view that only individuals who did
the assignment deserved to get paid, could satisfy all optimality conditions in terms
of deservingness, i.e., they could give all workers what they deserved. These two
treatments therefore allow us to establish whether the spectators viewed it as fair that
all non-cheaters were paid the same bonus and whether they viewed it as fair that the
cheaters were not paid a bonus.

The three intermediate treatments, with one, two or three cheaters in the second
group, are second-best distributive situations where the spectators had to treat the de-
serving and undeserving individuals in the second group in the same way. They thus
had to choose between implementing false positives or false negatives:

False positive: A cheater is paid a bonus.

False negative: A non-cheater is not paid a bonus.

If the spectators chose to equalize, the number of false positives was given by the
number of cheaters in the second group, C; if they chose not to equalize, the number
of false negatives were given by the number of non-cheaters in the second group,
4−C. In describing the alternatives to the spectators, we highlighted this trade-off. To
illustrate, in the treatment with two cheaters in the second group, the two alternatives
were presented as follows:

Alternative A: Give 4 USD to four of the individuals who did the assignment and
nothing to the other four individuals. This means that two individuals who did the
assignment are not paid.

Alternative B: Give 2 USD to each of the eight individuals. This means that the
two individuals who falsely reported to have done the assignment are paid.

In this treatment, if the spectators choose to equalize (Alternative B), they reveal
a preference for implementing two false positives rather than two false negatives. An
additional cheater in the second group makes equalization less attractive by increas-
ing the number of false positives, and also makes not equalizing more attractive by
decreasing the number of false negatives. By comparing the share of spectators who
equalized in the different treatments we can study how the number of cheaters in the
second group causally affects the spectators’ willingness to equalize the bonus.

Three features of the design should be highlighted. First, the distribution of pay-
ments associated with the two alternatives is the same in all treatments, which means
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that inequality aversion cannot explain any treatment effects. Second, there are no
efficiency costs associated with choosing to equalize payments, which means that ef-
ficiency considerations cannot explain any treatment effects. Finally, the design rules
out any differences in beliefs about the number of cheaters in the distributive situation.
Hence, if the spectators view non-cheaters as deserving of a bonus and cheaters as
non-deserving, the treatment effects allow us to identify how the spectators trade off
false positives and false negatives.

2.2 Sample
The spectators in the experiment, 1000 from the US and 1000 from Norway, were re-
cruited through a leading data-collection agency in each of the countries.2 The two
countries were selected because they represent the extremes among the OECD coun-
tries with respect to income inequality, with Norway being characterized by a much
more compressed income distribution than the US (Atkinson, Piketty, and Saez, 2011).
The US and Norway also differ dramatically with respect to redistributive policies,
with Norway having a significantly higher tax level, a more generous welfare state, and
more income mobility than the US (Barth et al., 2014; Landersø and Heckman, 2016).
By comparing the distributive choices of spectators from the US and Norway, we can
examine whether the differences in redistributive policies and inequality acceptance in
the two countries correspond to a difference in how Americans and Norwegians make
the trade-off between false positives and false negatives. In particular, do Norwegians
have a more generous welfare state than Americans partly because they are more false
negative averse?

In both countries we recruited a sample that was nationally representative (+ 18
years old) on a set of observable characteristics (age, gender and geography). Table 2
provides an overview of the background characteristics of the spectators. We observe
that income distribution is much more compressed in Norway than in the US, but
otherwise the distributions of the different background characteristics are relatively
similar. The spectators from the US and Norway were matched with the same group of
workers. They were told that the workers had been recruited via an international online
marketplace, but were given no information about the nationality of the workers. The
distributive situations were therefore identical for the spectators in both countries.

[ Table 2 about here]

We recruited 2000 workers from the international online labor market Amazon
Mechanical Turk, which specializes in recruiting workers to complete small tasks.
When recruited, the workers were promised a participation fee of 2.5 USD and told
that they could earn additional money. On average, the workers were paid 4.5 USD,
including the participation fee.

2Research Now in the US (https://www.researchnow.com/about-us/) and Norstat in Norway
(http://www.norstat.co.uk/). Out of the 2000 decisions made by the spectators, 250 were randomly
drawn to decide payments for the 250 groups of eight workers who we recruited to the study.
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3 Theoretical framework
Here we provide a simple social preference model to guide the analysis and interpre-
tation of the results. The point of departure is a version of the spectator model in
Cappelen et al. (2013a), which assumes that a spectator dislikes an individual’s pay-
ment, yi, deviating from what he or she views as the fair payment to this individual,
mi:

V (y; ·) =−∑
i∈N

(yi−mi)
2 (1)

where y is the vector of individual incomes, y = (y1, ..,yn), where n is the car-
dinality of the set of individuals N. This model allows for heterogeneity in what the
spectators view as fair payments, mi. Some spectators may view all inequalities as
unfair, while others may consider some inequalities, for example those reflecting dif-
ferences in merit, as fair. However, the model does not allow for heterogeneity in how
spectators evaluate deviations from the fair payment. Spectators who have the same
fairness view would therefore make the same choice if they were placed in the same
distributive situation.

Spectators may, however, disagree about how they evaluate deviations from the fair
distribution: some may have a particularly strong dislike for someone getting more
than what is fair (a false positive), while others may have a particularly strong dislike
for someone getting less than what is fair (a false negative). We therefore introduce a
more general version of (1) that allows for asymmetry and heterogeneity in how people
evaluate negative and positive deviations from the fair distribution:

V (y; ·) =−∑
i∈N

(max[0,yi−mi])
2−β ∑

i∈N
(min[0,yi−mi])

2, (2)

where 0 < β < ∞ is the relative weight attached to false negatives versus false pos-
itives.3 β > 1 means that the spectator places more weight on avoiding false negatives
than avoiding false positives, while the opposite holds true if β < 1. With β = 1, the
two mistakes are treated symmetrically and (2) is identical to the standard model in
(1).

Let us first establish what the model would predict in our experiment if there was
no heterogeneity in β . Assume that all spectators agree on what is the fair distribution
of payments: non-cheaters should be paid a bonus, while cheaters should not. Based
on (2), it then follows that: (i) everyone equalizes in the treatment with no cheaters,
(ii) no one equalizes in the treatment where all the workers in the second group are
cheaters, and (iii) there exists a “switching treatment” (possibly the treatment with four

3It is instructive to contrast the asymmetry introduced in our model with the asymmetry in the
weights attached to advantageous inequality and disadvantageous inequality in Fehr and Schmidt
(1999). In (2), the asymmetry captures that a spectator may care differently about different types of
mistakes, while in Fehr and Schmidt (1999), the asymmetry captures that a stakeholder may care more
about inequalities to his or her own disadvantage than about inequalities to the disadvantage of others.
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cheaters) defined as a treatment where all spectators equalize in the treatments with
fewer cheaters while no one equalizes in this treatment and in treatments with more
cheaters. Consequently, the absence of such a “switching treatment” would provide
evidence of heterogeneity in β .4

To provide a model-based classification of how different people handle false pos-
itives and false negatives, we introduce two additional assumptions. First, we assume
that the spectators focus on the trade-off between making false negatives and false
positives in the second group, which is the trade-off emphasised in the description of
the two alternatives. It is an inherent feature of false negatives and false positives in
distributive choices that false negatives imply that more money is available to the rest
of society and that false positives imply that less money is available to the rest of soci-
ety. The first assumption implies that this aspect is not decisive when trading off false
positives and false negatives. Second, we assume that the spectators consider the fair
payment to the cheaters to be zero, mc = 0, and the fair payment to the non-cheaters in
the second group to be 2 USD, mnc = 2, which is what these workers would have re-
ceived if the payment had been distributed equally between both groups. Importantly,
this implies that a false positive involves a cheater getting 2 USD more than he or she
deserves, while a false negative involves a non-cheater getting 2 USD less than he or
she deserves.

Given these assumptions, and letting yk denote the payment assigned to the indi-
viduals in the second group if alternative k = (A,B) is chosen, we can rewrite (2) as
follows:5

V (k; ·) =−C(max[0,yk−0])2−β (4−C)(min[0,yk−2])2. (3)

Given yA = 0 and yB = 2, (3) implies that V (A; ·) =−β (4−C)22 and that V (B; ·) =
−C22. A spectator is indifferent between the two alternatives when V (A; ·) =V (B; ·),
i.e. when β = C/(4−C). This implies that a spectator with β = 1/3 would be in-
different between equalizing and not equalizing in the treatment with one cheater, a
spectator with β = 1 would be indifferent between equalizing and not equalizing in
the treatment with two cheaters, and a spectator with β = 3 would be indifferent be-
tween equalizing and not equalizing in the treatment with three cheaters. We can now
introduce the following model-based classification of spectators:

• Strictly false positive averse spectators: β ≤ 1/3.

4We here rule out the possibility that all spectators are indifferent between the two alternatives in
one of the treatments.

5Note that even though the spectator makes a decision in an environment with limited information,
where he or she is uncertain about the type (cheater, non-cheater) of each of the workers in the second
group, there is no uncertainty in terms of the utility that the spectator gets from each of the two alterna-
tives. This follows from the fact that there is no uncertainty about the number of cheaters in the second
group, which is the relevant feature for the spectator’s decision.
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• Intermediate spectators: 1/3 < β < 3.

• Strictly false negative averse spectators: β ≥ 3.

(3) provides a justification for focusing on the number of cheaters in the analy-
sis of whether individuals are asymmetric in their handling of positive and negative
deviations from a fair distribution. The model implies that the spectator preferences
are symmetric (β = 1) if he or she is indifferent between paying two cheaters and not
paying two non-cheaters. Correspondingly, the spectator preferences are asymmetric
(β 6= 1) if he or she prefers to pay three cheaters to avoid one non-cheater not being
paid (strictly false negative averse), or vice versa (strictly false positive averse).

4 Empirical strategy
The main empirical specification used in the analysis is:

ei = α +α1C1 +α2C2 +α3C3 +α4C4 + γXi + εi, (4)

where ei is an indicator variable taking the value one if the spectator equalizes pay-
ments, C1, C2, C3 and C4 are indicator variables for spectator i being in the treatment
with one to four cheaters, respectively, and Xi is a vector of control variables. Al-
though our main specification includes the control variables, we also report results for
regressions without them. We report regressions for the US and Norway separately,
and for the pooled sample. The regressions also provide the basis for applying the test
outlined in the model section of whether the observed choice pattern shows evidence of
heterogeneity in how people trade off false positives and false negatives. Specifically,
we test whether we can reject the presence of a unique switching treatment, which
would be the case if the level of equalization in any of the intermediate treatments
differs significantly from those in both the base treatment with no cheaters and in the
treatment with four cheaters.

In addition to the main specification we estimate how the spectators’ choice de-
pends on the number of cheaters in the second group, C:

ei = α +βC+ γXi + εi, (5)

This specification gives us the average marginal effect of increasing the number of
cheaters in the second group.

The estimates from the main specification (4) can also be used to study further the
asymmetry in how people trade off false positives and false negatives. Using (3), and
the corresponding definitions of the different types, we estimate the share of different
types of spectators as follows6:

6It follows from (3) that a spectator that equalizes with k cheaters in the second group would also
have equalized with k+1 cheaters in the second group. Since the random variation between treatments
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• The estimated share of strictly false positive averse spectators. A strictly
false positive averse spectator would choose to equalize if and only if there are
no cheaters in the second group. The estimated share of these spectators is thus
given by −α1.

• The estimated share of intermediate spectators. An intermediate spectator
would choose to equalize when there is a minority of cheaters in the second
group (less than two), but would choose not to equalize in the treatments where
the majority are cheaters. The estimated share of these spectators is thus given
by α1−α3.

• The estimated share of strictly false negative averse spectators. A strictly
false negative averse spectator would choose not to equalize if and only if every-
one in the second group is a cheater. The estimated share of these spectators is
thus given by α3−α4.

The spectators who choose not to equalize in the treatment with zero cheaters in
the second group and the spectators who choose to equalize in the treatment where
everyone is a cheater violate the underlying assumption in (3), because they implement
false positives or false negatives in situations where this is avoidable. These spectators
will be referred to as “unclassified” and the share of unclassified is estimated by 1+
α4.7

To study heterogeneity in the trade-off between false negatives and false positives,
we use specification (5) to examine whether there are differences across subgroups. We
also provide estimates of the share of the different spectator types for each subgroup.
In this analysis, our main focus is on comparing spectators with different political
affiliation and comparing spectators from the US and Norway.

5 Results
We first provide the main analysis of the treatment effects and the corresponding esti-
mation of different types of spectators, before we examine the interaction between the
effect of cheaters and political affiliation.

converges to zero as the number of observations goes to infinity, it follows that the estimation approach
is asymptotically consistent with α1 ≥ α2 ≥ α3 ≥ α4.

7The unclassified spectators consist of those who do not equalize when there are no cheaters in
the second group (1−α) and those who equalize when there are only cheaters in the second group
(α +α4). It follows straightforwardly that this approach provides an exhaustive classification of types
in the population: (−α1)+(α1−α3)+(α3−α4)+(1+α4) = 1.
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5.1 Main analysis
The focus of our analysis is on how the number of cheaters in the second group affects
the distributive choices of the spectators.8 The lower panel in Figure 1 shows the share
of spectators who choose to equalize payments for each of the five treatments in the
pooled data.

[ Figure 1 about here]

We observe that the vast majority of spectators, 90.5 percent, chose to equalize
payments when there are no cheaters in the second group. An almost equally large
majority, 86.8 percent, chose not to equalize when the second group consists of only
cheaters. These results show that we have succeeded in creating an environment where
the spectators, with few exceptions, agree that the first best solution is that workers who
did the assignment are paid and workers who did not do the assignment are not. As
seen from the upper panels in Figure 1, this is the case in both the US and Norway.
Differences in how the spectators choose in the intermediate treatments must therefore
reflect differences in how they make the trade-off between false positives and false neg-
atives. The choice patterns in the intermediate treatments furthermore provide strong
evidence for heterogeneity in how people trade off false positives and false negatives.
We do not observe a unique “switching treatment” in either of the countries; rather,
we observe a gradual decrease in the willingness to equalize as the number of cheaters
increases in the second group.

Table 3 reports the corresponding regression analysis, for the US and Norway sepa-
rately and for the whole sample combined. Focusing on the regression with the pooled
sample and controls (column 6), we observe that the introduction of the first cheater
in the second group causes a 9.3 percentage point drop in the share of spectators who
choose to equalize (p < 0.001). Adding a second cheater further decreases the share
who choose to equalize by 17.3 percentage points (p < 0.001); thus, about one-third
of the spectators choose not to equalize when there is an equal number of cheaters and
non-cheaters in the second group. This share only decreases by 0.3 percentage points
when we move from two to three cheaters (p = 0.993). Finally, we find that introduc-
ing a fourth cheater has a dramatic effect on the share who equalize, it drops by 50.4
percentage points (p < 0.001). From columns 2 and 4, we observe that the treatment
effects are strikingly similar in the US and in Norway, and from columns 1, 3 and 5 we
observe that the results are largely the same with and without the inclusion of control
variables.

Table 3 also allows us to examine whether certain background characteristics are
associated with a higher or a lower willingness to equalize. We find that males and
right-wing voters on average are significantly less likely to equalize (p < 0.001), while

8A large minority of the workers recruited to this study chose to falsely report that they had done
the assignment (47.3 percent). This number was not reported to the spectators, who were only told the
number of cheaters in the second group in their distributive situation.
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low-income individuals are more likely to equalize (p < 0.01). We do not find any
significant effect of income or education on the willingness to equalize.

[ Table 3 about here]

In line with what we observed in Figure 1, we find that the level of equalization in
all the intermediate treatments is significantly different from the level of equalization in
the treatment with zero cheaters and in the treatment with four cheaters (p < 0.001). It
therefore follows from the estimated treatment effects that there is no unique “switch-
ing treatment”, which in turn provides evidence of heterogeneity in the weight attached
to false negatives relative to false positives, β .

Table 4 reports regressions capturing the average marginal effect of one more
cheater in the second group on the willingness to equalize. For the pooled sample,
the estimated effect of onemore cheater in the second group is a 17.2 percentage point
reduction in the share who equalize (p < 0.001). We observe that the effect is almost
identical in the US and Norway. Based on Table 3 and Table 4, we can summarize the
first set of main results.

Result 1: We find that the spectators’ willingness to equalize is significantly re-
duced by an increase in the number of cheaters. We also find strong evidence of het-
erogeneity in how they trade off false positives and false negatives.

Using the regression results in Table 3, we estimate the share of strictly false posi-
tive averse, intermediate and strictly false negative averse spectators in the sample, as
well as the share of unclassified spectators. In Figure 2, we report the estimated shares
both separately for the US and Norway and for the pooled sample.

[ Figure 2 about here]

In the pooled sample, reported in the upper panel in Figure 2, we estimate that
the majority of the spectators, 50.5 percent (46.4 percent in the US and 54.8 percent
in Norway), are strictly false negative averse. By contrast, only 9.3 percent of the
spectators (9.0 percent in the US and 9.6 percent in Norway) are strictly false positive
averse. The share of spectators who are willing to accept three false positives in order
to avoid one false negative is thus more than five times as high as the share of spectators
who are willing to accept three false negatives in order to avoid one false positive.
The share of intermediate spectators is 17.6 percent (21.3 percent in the US and 13.7
percent in Norway), while 22.7 percent of the spectators (23.4 percent in the US and
22.0 in Norway) are unclassified.

Result 2: We find strong evidence of spectators, both in the US and Norway, hav-
ing asymmetric preferences for avoiding false positives and false negatives, where the
majority are strictly false negative averse and only a small minority are strictly false
positive averse.
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The absence of large differences in the behavior of the US and the Norwegian
sample is interesting given the well-documented differences between the two countries
with respect to redistributive policies and fairness views (Almås et al., 2016). Our
findings suggest that these institutional differences do not reflect different views on
how to trade off false negatives and false positives.

5.2 Political affiliation
We now turn to an analysis of how distributional choices in the experiment are asso-
ciated with the political affiliation of the spectators. From column (2) in Table 5, we
observe that on average, the share of right-wing spectators who choose to equalize is
9.1 percentage points lower than that for the other spectators. From column (4), which
includes an interaction between political affiliation and the number of cheaters, we see
that this difference reflects the right-wing spectators’ stronger response to the number
of cheaters in the second group (p = 0.035).9 From column (6), we furthermore ob-
serve that the association between political affiliation and the effect of cheaters is par-
ticularly strong in the US, but this country difference is not significant (p = 0.202).10

Figure 3 reports the classification of spectators for both right-wing and not right-
wing spectators in the US and Norway separately and for the full sample. For the
full sample, we observe that the share of strictly false negative averse spectators is
significantly smaller for the right-wing than for the non-right-wing voters (0.41 vs.
0.54, p = 0.033). The difference is somewhat larger in the Norwegian (0.43 vs. 0.59,
p = 0.07) than in the US sample (0.40 vs. 0.49, p = 0.321), but the pattern is similar
in both countries.

[ Figure 3 about here]

Result 3: We find a significant political difference in how the spectators trade
off false positives and false negatives, with right-wing participants being less false
negative averse.

This result provides evidence of political disagreement partly being about how to
trade off false positives and false negatives in second best situations. Such disagree-
ments may prevail even if there is political agreement about what would have been the
first-best solution to the distributive problem.

9In the Appendix, Table A1, we report the heterogeneity analysis for the other background variables,
where we only observe a significant interaction effect for age, with older people being more sensitive to
the presence of cheaters.

10Table A2 in the Appendix shows that the interaction between political affiliation and the effect of
cheaters is also large and significant when we only consider the three intermediate treatments.
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6 Conclusion
Some of the most difficult choices people face in their personal and professional lives
are choices in which moral mistakes are unavoidable because they have limited infor-
mation. An important type of such situations involves distributive situations in which
it is difficult to distinguish between deserving and undeserving individuals in a group.
Decision makers then face a trade-off between not giving to those who are deserving
and giving to those who are undeserving. How people make this trade-off constitutes
a potentially important source of moral disagreement. The spectator design employed
in this study is particularly well suited to identify this important, yet unexplored di-
mension of people’s social preferences: the spectators had no personal stake in the
decision and it is therefore reasonable to assume that their choices reflect their social
preferences. Furthermore, because the spectators largely agreed on who is deserving
and there is no uncertainty about the number of cheaters, differences in their choices
identify differences in how they make the trade-off between false positives and false
negatives.

We find that spectators, in both the US and Norway, have a stronger dislike for not
giving to the deserving (false negatives) than they have for giving to the undeserving
(false positives). In particular, our estimates suggest that about half the sample is
strictly false negative averse, while only a small minority are strictly false positive
averse. However, we also find important heterogeneities with respect to the relative
weight attached to the importance of avoiding false positives and false negatives, with
right-wing voters being less likely to be strictly false negative averse.

At the end of the experiment, all spectators were asked to state the extent to which
they agreed with the statement that the state should help reduce income inequality in
society. Table A3 in the Appendix reports regressions on this measure of general sup-
port for redistribution in society; we find that it is strongly associated with the choice
the spectators made in the experiment. Spectators who equalized in the experiment are
significantly more likely to agree with the statement (p < 0.001) and this holds also
when we control for political affiliation (p = 0.011). This association suggests that at-
titudes towards redistribution in society partly reflect the relative importance attached
to false positives and false negatives.

We have studied the trade-off between false positives and false negatives in the
context of distributional choices. Similar trade-offs are also present in many other
contexts. Importantly, with limited information, any judicial system involves the risk
of convicting the innocent and acquitting the guilty. The standard of evidence directly
affects the probability of making these mistakes. The legal literature typically argues
that it is worse to implement a false negative than a false positive; i.e., it is worse to
convict an innocent than to acquit a guilty (Volokh, 1997). There is also an emerg-
ing literature studying punishment in public goods and dictator games (Ambrus and
Greiner, 2012; Dickson, Gordon, and Huber, 2009; Fehr and Gächter, 2000; Rizzolli
and Stanca, 2012; Markussen, Putterman, and Tyran, 2016). An important question in
these studies is how decision makers handle the risk of punishing those who do not
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deserve punishment. An interesting question for future research is therefore whether
people’s trade-off between false positives and false negatives in different contexts is
associated across different domains.

A key aspect of our design is that we control the spectators’ beliefs about the preva-
lence of false positives and false negatives. However, our findings suggest that such
beliefs will be crucial for attitudes to redistributive policies. Future research should
therefore also examine heterogeneity in beliefs about the prevalence of false negatives
and false positives. A better understanding of the preferences and beliefs people have
regarding false positives and false negatives may be of great importance for under-
standing both individual behavior and institutional design in the private and the public
sector.
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Figure 1: Share who equalizes by treatment
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Note: The figure shows the share of spectators who choose to equalize in each of the five treatments.
The upper panels show these shares for the US and Norway separately, while the lower panel shows
these shares for the pooled sample. The treatments are indicated with the number of cheaters in the
second group (where four cheaters imply that everyone has cheated in the second group). The standard
errors are indicated by the bars.
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Figure 2: Classification by type
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Note: The upper panels report the estimated share of spectators who are classified as strictly false
positive averse (”Pos. averse”), intermediate (”Interm.”), strictly false negative averse (”Neg. averse”),
or unclassified (”Unclas.”) for each country. The lower panel reports the same shares for the pooled
sample. All estimates are based on the regressions reported in Table 3 (columns (2), (4), and (6)). The
standard errors are indicated by the bars.
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Figure 3: Classification by political affiliation
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Note: The figure reports the estimated share of spectators who are classified as strictly false positive
averse (”Pos. averse”), intermediate (”Interm.”), strictly false negative averse (”Neg. averse”), or un-
classified (”Unclas.”) by political affiliation. A participant is classified as right-wing if voting for the
Republican Party in the US or one of two right-wing parties in Norway (”Høyre” or ”Fremskrittspar-
tiet”). The upper two panels report these shares for the full sample, while the middle and bottom panels
report the same shares for the US and Norwegian sample, respectively. Estimates are based on the re-
gression in Table 3 (columns (2), (4), and (6)), using right-wing and not right-wing samples separately).
The standard errors are indicated by the bars.
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Table 1: Sequence of events in the experiment

Stage of experiment

1. Work stage: Workers choose whether to do an assignment or to falsely
report to have done an assignment.
2. Matching stage: Workers are matched in sets of eight with a maximum
of four cheaters. Each set is divided into two groups of four: the first group
has no cheaters and only consists of workers who did the assignment and the second group
consists of either zero, one, two, three or four workers who falsely reported
to have done the assignment.
3. Distribution stage: Each spectator is randomly matched to a set of
workers and asked to decide whether to divide the money equally between
the two groups or to give all the money to the first group.
4. Payment stage: The workers are paid according to a spectator decision.

Note: The table provides an overview of the main stages of the experiment.

23



Table 2: Descriptive statistics - background variables for the spectator sample

United States Norway

Female (share) 0.46 0.50

Age (year)
Median 44 53
p10 23 27
p90 67 72

Education (share)
High school or less 0.34 0.37
College 0.37 0.33
High education 0.22 0.30

Income (USD)
Median 75.000 87.000
p10 25.000 34.000
p90 175.000 155.00

Right-wing (share) 0.30 0.26

Number of participants 1000 1000

Note: The table displays the descriptive statistics for the background variables of the spectator sample.
The income variable is yearly household income in USD and given in standard categories where we use
the mid-point of the category. A person is classified as right-wing if he or she would have voted for the
Republican Party in the US or one of two right-wing parties in Norway (Høyre and Fremskrittspartiet).
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Table A1: Heterogeneity - other background characteristics

(1) (2) (3) (4) (5)

Cheaters -0.186∗∗∗ -0.180∗∗∗ -0.173∗∗∗ -0.177∗∗∗ -0.202∗∗∗

(0.008) (0.007) (0.007) (0.007) (0.011)

Cheaters*Low age 0.029∗∗ 0.031∗∗∗

(0.011) (0.012)

Cheaters*Male 0.015 0.018
(0.011) (0.012)

Cheaters*Low education 0.013 0.013
(0.012) (0.012)

Cheaters*Low income 0.001 0.002
(0.012) (0.012)

Constant 0.975∗∗∗ 0.991∗∗∗ 0.977∗∗∗ 0.986∗∗∗ 1.033∗∗∗

(0.023) (0.024) (0.025) (0.024) (0.026)

Controls Yes Yes Yes Yes Yes

Observations 2000 2000 2000 2000 2000
R2 0.271 0.273 0.272 0.273 0.266
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports OLS regressions on an indicator for whether the spectator chooses to equalize for
the three intermediate treatments. ”Cheater” is the number of cheaters in the second group. “Low age”
is an indicator for being below median age, “Male” is an indicator for being male, “Low education”
is an indicator for not having completed a degree beyond high school (36.8 percent of the sample in
the US and 33.5 percent of the sample in Norway), and “Low income” is an indicator for reporting a
household income of less than 60.000 USD in the US (35.4 percent of the respondents in the US) and
less than 600.000 NOK in Norway (35.7 percent of the respondents in Norway). Controls included, but
not reported, are indicators for nationality, political affiliation, gender, age, education and income.
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Table A3: Support for redistribution

(1) (2) (3)

Equalize 0.335∗∗∗ 0.207∗∗ 0.207∗∗

(0.086) (0.081) (0.081)

Right-wing -1.292∗∗∗ -1.292∗∗∗

(0.093) (0.093)

Constant 4.576∗∗∗ 5.022∗∗∗ 5.022∗∗∗

(0.069) (0.069) (0.069)

Controls No No Yes

Observations 2000 2000 2000
R2 0.008 0.108 0.108
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports OLS regressions on the response to the following: a ”To what extent do you
agree or disagree with the following statement: The state should help reduce income inequalities in
society”, where respondents answered on a 7-point scale from strongly disagree to strongly agree.
“Equalize” is an indicator for choosing to equalize in the experiment. A participant is classified as
”Right-wing” if voting for the Republican Party in the US or one of two right-wing parties in Norway
(”Høyre” or ”Fremskrittspartiet). Controls included, but not reported are indicators for gender, age,
education and income.
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INSTRUCTIONS TO SPECTATORS  

(Treatment 3) 

 

Question 1  

 

In contrast to traditional survey questions that concern hypothetical situations, we now ask you to 

make a choice that could have consequences for a real life situation. 

 

A few days ago, we recruited people via an international online market place and gave them the 

opportunity to complete an assignment. The assignment was a simple task where the participants were 

required to work continuously for a certain period of time.  

 

Everyone also got the opportunity to falsely report that they had done the assignment without actually 

having done it. Those who made this choice did not do any other work. 

 

We want you to decide how to distribute 16 USD between 8 of the recruited individuals. Your 

decision may be selected to determine the payments to the 8 individuals; it thus could have real life 

consequences. 

6 of the individuals did the assignment, and 2 falsely reported to have done the assignment. You can 

choose between two ways of distributing the money. Please mark below which alternative you prefer: 

 

Alternative A: Give 4 USD to 4 of the individuals who did the assignment and nothing to the other 4 

individuals. This means that 2 individuals who did the assignment are not paid. 

 

Alternative B: Give 2 USD to each of the 8 individuals. This means that the 2 individuals who falsely 

reported to have done the assignment are paid. 

   



INSTRUCTIONS TO WORKERS 

 

General instructions:  

You now take part in a research project. Please, carefully read and follow all instructions. Note that we retrieved 

your worker ID automatically when you followed the link to this page. We will use it to assign payments and 

therefore you do not need to enter any confirmation code after you have finished the study. You will remain 

anonymous throughout the study. 

 

You will be paid a fixed participation fee of 2.5 USD and may in addition earn a bonus. If you have any 

questions regarding this study, you may contact thechoicelab@nhh.no. 

 

A choice 

 

We now want you to make a choice between the two following alternatives.  

A. Do a 15 minutes word unscrambling assignment. Your performance will not be measured as there is no right or 

wrong answer, but we expect you to work continuously on the assignment. 

B. Report to have done the 15 minutes word unscrambling assignment without doing it.  

 

Your fixed participation fee does not depend on whether you choose A or B.  

 

Your bonus payment may depend on whether you choose A or B. Your bonus payment is determined by a randomly selected 

third person. This person will have a sum of money to distribute among you and other participants in this study, and will not 

be able to distinguish between some of those who have done the assignment and those who have only reported to have done 

the assignment. You may therefore get paid a bonus both if you choose A and if you choose B. 

 

Below we want you to indicate your choice 
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