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Abstract

There is growing interest in the use of loss contracts that offer performance
incentives as upfront payments that employees can lose. Standard behavioral
models predict a tradeoff in the use of loss contracts: employees will work harder
under loss contracts than under gain contracts; but, anticipating loss aversion,
they will prefer gain contracts to loss contracts. In a series of experiments,
we test these predictions by measuring performance and preferences for payoft-
equivalent gain and loss contracts. We find that people indeed work harder
under loss than gain contracts, as the theory predicts. Surprisingly, rather
than a preference for the gain contract, we find that people actually prefer
loss contracts. In exploring mechanisms for our results, we find suggestive
evidence that people do anticipate loss aversion but select into loss contracts
as a commitment device to improve performance.

1 Introduction

Attempts to take advantage of findings from behavioral economics have become in-
creasingly popular in management and public policy (Madrian, 2014). A prime ex-
ample is the phenomenon of loss aversion, which predicts that gains and losses are

evaluated relative to a reference point, and that losses loom larger than gains.! An
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'Kahneman and Tversky’s (1979) seminal work on prospect theory introduced and formalized
loss aversion. Since then, loss aversion has been used to explain a variety of behavioral anomalies



important behavioral prediction of loss aversion is that individuals first endowed with
a payment will work harder to avoid losing it than to earn the same amount presented
as a gain. Recent work has explored whether the design of incentive contracts can
exploit this insight to increase effort and performance in the workplace (Hossain and
List, 2012; Fryer et al., 2012). These studies find that presenting incentives in the form
of loss contracts (i.e., bonuses workers could potentially lose) increases productivity
relative to payoff-equivalent gain contracts where the same bonuses are presented as
gains.

A natural criticism of the economic significance of loss contracts is that if people
are averse to losses, they will have a preference for gain contracts. In turn, firms may
have to pay a premium for workers to accept loss contracts, which could outweigh
their productivity benefits and make loss contracts inefficient. As we discuss further
in the next section, a standard behavioral model of reference-dependent preferences
makes two central predictions: first, in order to avoid potential losses, individuals will
exert more effort under a loss contract than a gain contract; and second, anticipating
this loss aversion, individuals will have a strict preference for the gain contract.?
The intuition is that because losses are painful, people will work harder to avoid
losing a bonus than they would to receive the same bonus offered as a gain. At the
same time, working harder than is otherwise optimal in order to avoid losses lowers
expected utility relative to working under a gain contract. If employees anticipate

this difference in expected utility, they will demand a wage premium to work under

including the endowment effect (Kahneman, Knetsch and Thaler, 1990) and status quo bias (Samuel-
son and Zeckhauser, 1988). For recent reviews of applications of reference dependent preferences,
see Camerer et al. (2004), DellaVigna (2009), Barberis (2013) and Ericson and Fuster (2014).

2Models using the status-quo as the reference point (e.g., Thaler and Johnson, 1990) predict
that individuals will work harder under loss-framed contracts conditional on the endowment being
incorporated as the status-quo. If the expectation is taken as the reference point (e.g., Koszegi and
Rabin, 2006), then no difference between the frames should be observed either in effort or in contract
preference. As such, in our context, a “standard behavioral model” refers to models assuming the
status quo as the reference point.



a loss contract, which may offset the prospective productivity gains. As discussed
above, several recent studies have provided evidence for the first prediction — that loss
contracts increase workplace productivity (Brooks, Stremitzer, and Tontrup, 2011;
Hossain and List 2012; Fryer et al., 2012).> However, less work has been done to
directly investigate the second prediction, that individuals have a preference for gain
contracts over loss contracts. Understanding individuals” preferences over contracts
is critical to determining optimal contract design from the perspective of the firm or
manager.

In this paper, we present results from a series of incentivized laboratory exper-
iments that test how gain and loss contracts affect productivity, and measure the
ex ante preferences for selecting into payoff-equivalent gain and loss contracts for
the same task. We first test whether participants exert greater effort when payoff-
equivalent incentives are presented as a loss contract rather than a gain contract. We
then conduct a second experiment to examine whether people anticipate the differ-
ential effect of the loss contract in line with the standard behavioral model — that
is, whether they prefer gain rather than loss contracts. To do this, we use the same
task and compare participants’ willingness to pay (WTP) to work under the loss con-
tract versus their WTP to work under the gain contract. Finally, we investigate the
correlation of performance and selection into contracts with a separately elicited loss
aversion parameter.*

In line with the standard model of prospect theory, we find that individuals as-

signed to the loss contract work harder than those assigned to the gain contract.

3Note that field studies in some other contexts including incentives for student performance
(Levitt et al., 2012) and child food choice (List and Samek, 2014) have not found significant differ-
ences in effort in loss and gain frames.

4Prior to conducting the experiments, we ran a series of pilots with a smaller sample, which are
summarized in Appendix B. The results of the pilot experiments are consistent with the findings of
the experiments reported here.



However, we do not find support for the theoretical prediction that people prefer the
gain contract to the loss contract. Surprisingly, people are willing to pay more to
enter the loss contract than to enter the payoff-equivalent gain contract for the same
task. We conclude that participants do not anticipate the differential effects of the
loss contract in the direction predicted by standard behavioral theory.

To shed light on the mechanisms behind our results, we examine the relationship
between performance, contract preferences and the separately elicited individual-level
loss aversion parameter. We test the predictions of the standard behavioral model
that more loss averse people are more sensitive to loss contracts. First, we test
that performance under loss contracts is increasing in an individual’s degree of loss
aversion, and second that WTP for loss contracts is decreasing in an individual’s
degree of loss aversion. As discussed above, losses are more painful for people who
are more loss averse and this leads to two predictions: greater loss aversion leads to
greater effort when assigned to a loss contract, and this greater effort corresponds
to lower expected welfare ex ante. In turn, if people anticipate their degree of loss
aversion when selecting into a contract, more loss averse people will have a greater
ex ante preference against loss contracts.

We find suggestive evidence to support the first prediction: performance under
loss contracts increases with the degree of loss aversion while loss aversion has no
relationship with performance under the gain contract. However, we find no evi-
dence for the second prediction; rather, willingness to pay for loss contracts seems
to increase rather than decrease with the degree of loss aversion. As discussed in
Section 6, our findings may provide support for a behavioral model that incorporates
dynamic inconsistency in preferences. Particularly, in this framework loss contracts
can be viewed as a commitment device which (sophisticated) workers select in order

to improve their performance and thus increase their expected earnings. Those who



are most sensitive to losses (i.e., the most loss averse) will both work hardest and
have the highest WTP for loss contracts — consistent with our empirical results.

The few prior studies examining contract preferences in this context have found
mixed evidence on selection into loss and gain contracts. Luft (1994) examines entry
into gain and loss contracts (with an emphasis on calling them ‘bonus’ and ‘penalty’
contracts), and finds that participants are more likely to enter into contracts framed
as gains. More recently, Brooks et al. (2014) find that entry rates for loss contracts
are lower than gain contracts when the performance threshold is very high. In work
conducted concurrently to our own, de Quidt (2014) examines the effect of framing on
entry into contracts offered on the crowdsourcing platform Amazon Mechanical Turk.
In line with our empirical results, but in contrast to standard behavioral theory, de
Quidt (2014) finds that entry rates are higher in the loss-framed contract than in
the gain-framed contract. To our knowledge, ours is the only study to separately ex-
amine preferences between contracts and the effect of contract type on productivity.
This allows us to identify the role of loss aversion in both contract preference and
productivity without issues of selection effects (which our results suggest could be a
potentially serious confound). Ours is also the first study to investigate how perfor-
mance and contract preferences vary by individuals’ degree of loss aversion, which
allows us to identify potential mechanisms driving the results.’

The remainder of the paper is organized as follows. In Section 2, we discuss four
theoretical predictions of a simple behavioral model of reference dependent preferences

and loss aversion, which motivate our experimental design and analysis. Section 3

®De Quidt (2014) includes an unincentivized survey measure of risk preferences using hypothetical
lotteries. Unlike our incentivized measure, this survey measure does not separately identify loss
aversion from utility curvature in the gain and loss domains, and hence cannot be used as a clean test
of the theory. Additionally, individuals who selected out of participating in the loss or gain contract
did not complete the survey, making it difficult to examine the relationship between individuals’
degree of risk preferences and selection into contracts.



presents the design and results of our first experiment, which separately identifies
the effect of contract type on productivity. Section 4 presents our second experiment
investigating preferences over gain versus loss contracts. Section 5 describes our
elicitation of an individual-level loss aversion parameter and subsequent tests. Section

6 discusses implications of the results, and Section 7 concludes.

2 Theoretical Predictions

We consider a standard behavioral model in which people derive additively separable
utility from consumption net of costs, net consumption wutility, as in the standard
framework; and also derive gain-loss utility relative to a reference point, as in the
prospect theory model. We assume the reference point is determined by the status
quo (e.g., Thaler and Johnson, 1990). In our context, a performance incentive can be
offered as a gain, in which the status quo is not having the incentive, or as a potential
loss, in which the status quo is having the incentive. In gain contracts, people work to
increase the probability they will receive the incentive. In loss contracts, people work
to increase the probability they will avoid losing the incentive. There are two critical
assumptions of this model. First, people experience utility relative to a reference
point, deriving positive gain-loss utility from gains and negative gain-loss utility from
losses (Kahneman and Tversky, 1979); utility from remaining at the reference point
is normalized to zero. Second, losses loom larger than gains such that the negative
gain-loss utility from a loss of = relative to the reference point is larger in absolute
value than the positive gain-loss utility from a gain of x. This greater sensitivity
to losses — loss aversion — leads to our first two predictions for relative performance

under gain versus loss contracts. See Appendix A for proofs of all results.

Prediction 1: If people are loss averse, performance will be higher under a loss



contract than a gain contract.

Under both a gain and loss contract, individuals choose optimal effort to maximize
expected utility — i.e., the effort level at which the marginal benefits from increasing
the likelihood of earning the incentive equal the marginal costs. Both contract types
have identical marginal costs of effort and identical marginal benefits to consumption
utility, and thus identical marginal benefits to net consumption utility. Where they
differ is in their marginal benefits to gain-loss utility, which in the gain contract is
the increased likelihood of experiencing a pleasant gain and in the loss contract is the
increased likelihood of avoiding an unpleasant loss. If people are loss averse, the gain-
loss utility from avoiding the loss is greater than the gain-loss utility from obtaining
the gain. In turn, the marginal benefit of effort under loss contracts is greater than
under gain contracts. People will therefore work harder under the loss contract than

the gain contract.

Prediction 2: Among people who are loss averse, performance differences between

contracts are increasing in individuals’ degree of loss aversion.

As discussed above, a greater sensitivity to losses than gains leads to performance
differences between gain and loss contracts. Larger differences in sensitivity will lead
to larger differences in performance. If a person is not at all loss averse, she is equally
sensitive to gains and losses and her performance will not differ between contracts.

Our next two behavioral predictions concern preferences over gain and loss con-
tracts. We consider the decision between selecting into a contract and potentially
earning the incentive, or accepting a fixed payment. The highest amount someone is

willing to forgo in order to participate in the contract is her willingness to pay (WTP).

6Tf a person is less sensitive to losses than she is to gains, performance will be higher under gain
contracts and the gain-loss gap will increase as loss sensitivity decreases.



A person’s WTP is determined by her maximum expected utility from working under

the contract — i.e., exerting the optimal level of effort as discussed in Prediction 1.

Prediction 3: If people have dynamically consistent preferences and rational expec-
tations, willingness to pay for the gain contract will be higher than willingness to pay

for the loss contract.

Under the behavioral model, expected utility is the sum of expected net con-
sumption utility plus expected gain-loss utility. We first compare expected gain-loss
utility across contracts. Gain-loss utility is positive for gains and negative for losses.
As such, gain-loss utility is always (weakly) greater under gain contracts than loss
contracts. This is because the worst a person can do under a gain contract is not
receive the incentive; if she does not receive the incentive, the agent will remain at her
reference point and derive zero gain-loss utility. Any positive probability of earning
the incentive increases her expected gain-loss utility above zero. In contrast, under
loss contracts the best a person can do is to keep the incentive — she will remain at
her reference point and derive zero gain-loss utility. Any positive probability that she
does not earn the incentive decreases her expected gain-loss utility below zero.

We now compare expected net consumption utility across contracts, which is the
expected consumption utility minus effort costs as in the standard Expected Utility

model:

elu(b)] — c(e) (1)

where the probability of earning the incentive b > 0 equals effort e € (0,1), u(-) is
consumption utility from the incentive and ¢(+) is the cost of effort. We assume u is
increasing and concave and c is increasing and convex, and we normalize consumption
utility from not receiving the incentive to zero. Let e§ maximize (1). As discussed in

Prediction 1, optimal effort under the loss contract e} will be greater than optimal
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effort under the gain contract ef. By the same logic, e, will be greater than eg
(because effort increases the marginal benefits to gain-loss utility). Because effort
under the gain contract ef, does not equal €%, it cannot maximize (1) — in particular,
it is too high. Effort under the loss contract e is even farther from maximizing (1),
as it is higher than ef,. Thus, efu(b) — c(ey) > egu(b) — cleg) > eju(b) — cle}).
Expected net consumption utility is higher under gain contracts than loss contracts.

Note that because effort is higher under loss contracts than gain contracts, ex-
pected earnings will also be higher. However, this increase in effort represents a
distortion from what is otherwise optimal from the perspective of maximizing con-
sumption utility net of effort costs. It occurs because people are trying to compensate
for the negative expected gain-loss utility imposed by facing the threat of potential
losses.

Both expected gain-loss utility and expected net consumption utility are lower
in loss contracts than gain contracts. If people have rational expectations, they will
anticipate this difference and will have a higher willingness to pay for a gain contract
than a loss contract. If people do not have rational expectations regarding their degree
of loss aversion, and in turn, the differential effect of the loss contract on behavior,
they will expect their reference point and optimal effort under the loss contract to be
the same as it is under the gain contract. In this case, willingness to pay for the loss

contract will be equal to willingness to pay for the gain contract.

Prediction 4: If people are dynamically consistent and have rational expectations,

differences in willingness to pay will be larger among people who are more loss averse.

As discussed above, a greater sensitivity to losses than gains decreases WTP for
loss contracts through both a decrease in gain-loss utility and a distortion in effort

(relative to gain-loss utility and effort under gain contracts). Larger differences in



sensitivity lead to larger gaps in WTP for a gain contract compared to a loss contract.

Note that this model assumes that people are dynamically consistent. That is, the
preferences of a person when choosing the contract are consistent with her preferences
when working under a contract. As we discuss further in Section 6, individuals who
have dynamically inconsistent preferences — where the relative weight placed on the
cost of effort is disproportionately greater in the period the individual has to work
than in the preceding periods — may actually prefer loss contracts as commitment

devices to induce their future selves to work harder.

3 Experiment 1: Effort under gain and loss con-
tracts

3.1 Experimental Design

To test whether people anticipate loss aversion, we first need to establish that individ-
ual effort is indeed differentially affected by the two contract types, which is what we
set out to do in our first experiment. Experiment 1 was implemented with 83 subjects
at Carnegie Mellon University (CMU), with 4-8 subjects in each session. Subjects
were randomized at the session level to either a GAIN or LOSS treatment, which
corresponded to working under a gain contract or a loss contract, respectively. Then,
subjects participated in a real-effort task where we offered them an incentive based
on their performance. Performance in the real-effort task is the primary outcome
measure in Experiment 1.

Upon arriving at the lab, subjects were assigned to a private computer station
and given the instructions for the real-effort task, which were also read out loud.
We used a one-shot version of the slider task developed and validated by Gill and

Prowse (2012). In this task, subjects complete a series of sliders by moving them
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sequentially on their computer screen to an assigned point along a bar using their
computer mouse. Subjects were incentivized to complete as many sliders as possible
(max 30) in 1.5 minutes (see Appendix C for instructions and a screen shot of the
task).

All subjects were offered a non-monetary incentive for completing more sliders
than a previously determined exogenous threshold. In both treatments, the threshold
was the average performance of subjects who previously completed the same task for
a piece-rate.” In both treatments, the incentive was a custom made T-shirt with an
unknown outside value and a subjective personal value (its actual cost was about
$8). The exogenous threshold, which was the same for both the GAIN and LOSS
treatments, assures that expectations about the level of effort required to end up with
the incentive does not vary by treatment and does not depend on beliefs about the
performance of other participants in the experiment. The value of the threshold was
also unknown to subjects in advance, and hence beliefs were such that any increase
in performance should increase the probability of ending up with the incentive.

In the GAIN treatment, the experimenter held up the T-shirt at the front of the
room and told subjects that they would receive it if their performance on the slider
task was equal to or above the threshold; otherwise they would receive nothing. In
the LOSS treatment, participants were first given the T-shirt, which remained at
their station throughout the session. The experimenter told subjects that they would
keep the T-shirt if their performance was equal to or above the threshold; otherwise
they would have to return it. This design created two contracts that were equivalent

in payoffs - requiring the same level of effort to end up with the incentive. However,

"Subjects were told that the threshold was determined by the average performance of a group of
CMU students who worked on the same task but who were paid cash based on their performance.
The previous group had worked on the task in the previous year, earning $0.50 per completed slider.
Average earnings in the previous task were $9.50, which is similar to the cost of the non-financial
incentive we offered participants in our experiment.
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in the GAIN treatment the contract incentivized participants to work to gain the
payoft, whereas the LOSS treatment incentivized participants to work to avoid losing
the same payoff. After learning about the incentive scheme, subjects performed the
slider task.

At the end of the real-effort task, but before participants learned whether they
earned the T-shirt, we endowed all participants with an additional $10 and elicited
individual loss aversion parameters using a multiple price list (we discuss details and
results in Section 5). After completing the experiment, subjects filled out a short
survey and received payment from the task including a pre-announced show-up fee of

$5. Participation in Experiment 1 took about 25 minutes.

3.2 Results

The behavioral model presented in Section 2 predicts that if people are loss averse, the
number of sliders completed (performance) will be higher under a loss contract than
a gain contract (Prediction 1). The results of Experiment 1 support this prediction.
As illustrated in Figure 1, subjects in the GAIN treatment complete an average of
15.35 sliders (N = 40, SD = 4.49) while subjects in the LOSS treatment complete an
average of 17.27 sliders (N = 43, SD = 3.33). The 0.4 standard deviation difference in
performance is statistically significant (Student’s t-test 2-tailed p = 0.03, Wilcoxon-
Mann-Whitney test of distribution p = 0.05).

Figure 2 provides a histogram of performance in each treatment. To ensure that
our results are robust to outliers, we conduct non-parametric permutation tests on the
performance distributions under the two contracts. We construct test statistics using
permutation methods based on Schmid and Trede (1995) and run one-sided tests

for stochastic dominance and separatedness of the distributions (see also Anderson,
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DiTraglia and Gerlach, 2011; DiTraglia, 2006; Imas, 2014). The test statistics identify
the degree to which one distribution lies to the right of the other, and take into account
both the consistency of the differences between the distributions (i.e. how often they
cross) and the size of the differences (i.e., the magnitudes). We compute p-values
by Monte-Carlo methods with 100,000 repetitions. The results reveal a significant
difference between the performance distributions under the GAIN and LOSS contracts
(p = .02), implying that the performance distribution in the LOSS treatment is shifted

to the right of the performance distribution in the GAIN treatment.

4 Experiment 2: Anticipation of loss aversion and
choice between contracts

4.1 Experimental Design

Next, we examine whether people anticipate loss aversion in line with the standard
behavioral model — that is, whether they prefer to work under a gain rather than
a loss contract. In Experiment 2, we elicited subjects’ willingness to pay (WTP)
to participate in one of the two incentive schemes used in the first experiment. As
discussed in Section 2, if people anticipate the differential effect of the loss contract
demonstrated by Experiment 1, then WTP to work under the gain contract will be
higher than WTP to work under the loss contract (Prediction 3). The elicited WTP
is the primary outcome measure for Experiment 2.

Experiment 2 was implemented using 85 subjects at CMU, with 4-8 subjects in
each session. Using a between-subject design, we randomized subjects to one of the
two treatments described in Experiment 1: GAIN or LOSS. As in Experiment 1,
subjects were randomized to treatment at the session level. Unlike in Experiment 1,

rather than simply participating in the real-effort task, subjects were asked to indicate
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their WTP to participate.

Upon arriving at the lab, subjects were assigned to a private computer station and
given the instructions, which were also read out loud. The experiment proceeded in
two parts. In the first part, we explained the slider task (using the same instructions
as in Experiment 1), and then elicited WTP to participate in the slider task with the
T-shirt as the incentive. In both the GAIN and LOSS treatments, the experimenter
held up the T-shirt at the front of the room and read the instructions describing
either the gain or the loss contract from Experiment 1.

To elicit WTP, we asked subjects to make a series of trade-offs between either
working under the respective contract (GAIN or LOSS) or receiving a sum of money.®
We used a multiple price list, which has been employed as an incentive-compatible
method to elicit attitudes for risk (Holt and Laury, 2002; Sprenger, 2013; Char-
ness, Gneezy and Imas, 2013) and time preferences (Andersen et al. 2007). In our
paradigm, participants made a series of decisions between either participating in the
task or not participating and receiving an ‘additional payment’ at the end of the
experiment. The additional payment was $0 for the first decision and increased to $5
by the last decision in increments of $0.50 (see Appendix C for instructions).

We used a die roll to randomly choose a single decision from the list to be im-
plemented. The additional payment offered in the implemented decision determined
the opportunity cost of working under the contract. If a subject had indicated that
she was willing to forego the payment and participate, then she participated and
received no additional compensation. If a subject indicated she preferred to receive

the payment, then she waited at the computer terminal during the 1.5 minutes of the

8In this design, subjects are paying to participate with the foregone payoff from not participating.
This is more natural for subjects who are used to earning money, rather than spending money, to
participate in experiments. In addition, it models the opportunity costs employees are willing to
forego in order to enter a contract and matches the theoretical model discussed in Section 2.
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task instead of participating (and received the additional payment at the end of the
experiment).

In the second part of the experiment, those who were willing to pay the randomly
selected cost participated in the contract described in Experiment 1. In the GAIN
treatment, those who elected to participate completed the slider task and received the
T-shirt if their performance was equal to or above the performance threshold. Those
who opted to participate in the LOSS treatment were first given the T-shirt to keep at
their desk, performed the slider task, and got to keep the T-shirt if their performance
was equal to or above the threshold, or had to return it if their performance was
below the threshold. Those who opted not to participate waited at their computer
terminals until the slider task was complete.

Finally, at the end of the experiment (before participants learned whether they
earned the T-shirt) we elicited individual loss aversion parameters. As in Experiment
1, we endowed all participants with an additional $10 and used multiple price lists,
which we describe in detail in Section 5. At the end of the session, all participants filled
out a short survey and received their pre-announced $5 show-up fee plus additional

payments earned in the experiment. The session lasted approximately 45 minutes.

4.2 Results

The behavioral model discussed in Section 2 predicts that WTP to work under a
gain contract will be higher than WTP to work under a loss contract (Prediction 3).
To test this, we compare participants’ maximum WTP to participate in the gain
contract to maximum W'TP to participate in the loss contract. We measure maximum
WTP as the lowest ‘additional payment’ an individual chooses to accept rather than

participate in the slider task and potentially earn the T-shirt.

15



The results from Experiment 2 do not support the prediction of the standard
behavioral model. As shown in Figure 3, the maximum average WTP is higher for the
LOSS contract ($2.54, N = 41, SD = $1.73) than the GAIN contract ($1.76, N = 44,
SD = $1.48). This represents a statistically significant difference between LOSS and
GAIN, which goes in the opposite direction than is predicted by the theory (Student’s
t-test 2-tailed p = 0.03, Wilcoxon-Mann-Whitney test of distribution p = 0.04).°
Because WTP is censored at $0 and $5, we also use a Tobit regression to confirm
our results. Regressing a treatment dummy (LOSS = 1, GAIN = 0) on WTP reveals
a similar result: the coefficient on the dummy is 0.93 and is statistically significant
(p =0.03).

Figure 4 presents a histogram of maximum WTP by treatment. The majority
of participants in the GAIN treatment prefer to receive $1.00 (or less) rather than
work under a gain contract and less than 5% are willing to pay the maximum allowed
amount of $5. In contrast, nearly a third of participants in the LOSS treatment are
willing to pay at least $4 to work under a loss contract, with half of those willing to
forgo $5 in order to participate. To test for differences between the distributions, we
run the same non-parametric distribution test as in Experiment 1. The results show
that the distribution of WTP in the LOSS treatment is significantly to the right of

the distribution in the GAIN treatment (p = 0.03).

90ut of 85 participants, 92% have consistent choices — i.e., once they choose to accept the
additional payment (rather than participate) they continue to do so for all higher values of the
payment. Dropping participants who are not consistent (5 subjects in LOSS and 2 in GAIN) does
not affect the results (p = 0.04 for the Student’s t-test and the Wilcoxon-Mann-Whitney test when
comparing LOSS and GAIN).
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5 The effect of loss aversion on performance and
contract preferences

Anticipation of loss aversion in our standard behavioral model predicts that WTP to
enter loss contracts should be lower than WTP to enter gain contracts, a hypothesis
that is rejected by our data. An alternative possibility, that people fail to antici-
pate loss aversion, predicts no difference in WTP between the two contracts. This
alternative is also rejected by our data. Instead, we find that people do anticipate
loss aversion, but react to it in the opposite direction predicted by the standard be-
havioral model - people actually prefer the loss contract to the gain contract. What
mechanisms drive these results? To shed light on this question, we examine the
relationship between participants’ behavior and a separately-elicited individual loss

aversion parameter.

5.1 Construction of the loss aversion parameter

At the end of Experiments 1 and 2, we elicited individuals’ preferences over a series
of gambles using multiple price lists. Subjects received an additional $10 and made
a series of 30 binary decisions, choosing between sure payoffs or risky payoffs with
outcomes to be determined by a coin flip. Only one decision was randomly determined
to be paid out at the end of the experiment. Similar to Abdellaoui et al. (2008), the
set of 30 decisions allows us to separately estimate the three parameters of a prospect

theory value function, o, § and A, for each individual:

o(z) = (x) if x>0
—A=2)? if 2<0

where « is the risk aversion parameter in the gain domain, 3 is the risk aversion
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parameter in the loss domain, and A is the loss aversion parameter.

To identify the parameter «, we asked participants to make a series of choices
over gambles where all of the outcomes were positive. The multiple price list offered
subjects a series of ten decisions between a lottery and a sure amount, where the
lottery was constant for each decision and the sure amount gradually increased. The
risky option was $0 with 50% probability and $5 with 50% probability; the sure
option started at $0.50 in the first decision and increased in $0.50 increments to
$5 in the tenth decision. The choice pattern generally observed is that subjects
start out choosing the lottery and then switch to the sure outcome when the sure
outcome becomes large enough. The choice at which a subject switches is taken as
the indifference point between the lottery and the sure outcome. Since all outcomes
are positive, the formulation of the decision problem does not involve 8 or A, and it
is straightforward to estimate the parameter «.

The parameter [ is estimated in a similar manner using a multiple price list with
only negative outcomes. In the second set of 10 decisions, subjects made the choice
between either a risky option of -$5 with 50% probability and $0 with 50% probability,
or a sure option of -$0.50 through -$5.00 in increments of $0.50. Here, the decision
problem does not involve « or A, so 3 is separately identified.

The final multiple price list offered mixed gambles. In the last set of 10 decisions,
subjects made the choice between either a risky option of $5 with 50% probability
and $-1 through -$10 with 50% probability in increments of $1, or a sure option of
$0. We use the multiple price list with mixed gambles to estimate A by setting up
the decision problem at the indifference point and using the o and § parameters we
estimated from the other two multiple price lists.

People who exhibited extreme risk attitudes by never switching were excluded

from the analysis, leaving 134 subjects (for similar exclusion criteria, see Andreoni
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and Sprenger, 2012; Sprenger, 2013). The median A in the sample is 1.59 (median
a = 0.87, § = 0.87), which corresponds to significant loss aversion as reported in

prior work (Tversky and Kahneman, 1992; Abdellaoui et al. 2008).

5.2 Loss aversion and performance

Standard behavioral theory predicts that in Experiment 1, we should observe that the
difference in performance between the Loss and Gain contracts should be increasing
with the degree of loss aversion (Prediction 2). The more loss averse the individual,
the harder she is willing to work to avoid experiencing a loss under the loss contract.
Under a gain contract, since the individual does not face the possibility of a loss, we
do not expect a significant relationship between loss aversion and performance.!?

In Table 1, we examine the relationship between an individual’s estimated loss
aversion parameter A and performance in gain and loss contracts. In all regressions,
the outcome variable is the number of sliders completed. Column 1 includes par-
ticipants in the GAIN treatment only, while column 2 includes participants in the
LOSS treatment only. Column 3 includes all participants in Experiment 1, and adds
a dummy variable for the treatment (0=GAIN, 1=LOSS) and the interaction of the
treatment with the loss aversion parameter A. Our estimates offer suggestive evidence
for Prediction 2. Loss aversion has no significant relationship with performance in the
GAIN treatment (p = 0.44). However, the coefficient on A is positive and marginally
significant in the LOSS treatment (p = 0.06). The interaction term is also positive but
not significant at conventional levels (p = 0.13). These results offer suggestive sup-

port for the prediction of a differential effect of loss aversion on performance between

10Gince loss aversion is measured as sensitivity to losses relative to gains, finding A > 1 could
indicate gain-loving rather than loss-aversion. In our analysis, we follow Abdellaoui et al. (2008)
and Sprenger (2013) in interpreting A > 1 as indicative of an aversion to losses. Note however that
the between treatment analysis to test Prediction 2, as well as Prediction 4 below, holds under both
interpretations.
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the two contract types.

5.3 Loss aversion and contract preferences

The standard behavioral theory predicts that in Experiment 2, if individuals antici-
pate loss aversion, we should observe larger treatment effects on WTP among more
loss averse individuals (Prediction 4). Individuals who are more loss averse should be
willing to accept a smaller ‘additional payment’ instead of working under the LOSS
contract since the loss frame will hurt them most. That is, WTP to enter the loss
contract should be significantly decreasing in A\, while we do not expect a significant
relationship between A and WTP to enter the gain contract.

Examining the relationship between loss aversion and preferences between con-
tracts in Experiment 2 does not support the prediction of the standard behavioral
theory; in fact, our results suggest the opposite pattern. We find that those who ex-
hibit greater loss aversion are willing to pay more to participate in the loss contract
than the gain contract. Table 2, which has the same structure as Table 1 except that
the dependent variable is WTP in Experiment 2, summarizes these results. Column
1 includes participants in the GAIN treatment only. Column 2 includes participants
in the LOSS treatment only. Column 3 includes all participants in Experiment 2
and adds a dummy variable for the treatment (0=GAIN, 1=LOSS) and the interac-
tion of the treatment with the loss aversion parameter A. The standard behavioral
model predicts a more negative A coefficient in the LOSS treatment than the GAIN
treatment, and thus the interaction term should be negative. Our estimates do not
support these predictions. The coefficient on A is small and not significant for partic-
ipants in the GAIN treatment. However, it is positive and marginally significant for

participants in the LOSS treatment (p = 0.07). The interaction term is also positive
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and marginally significant (p = 0.07). Rather than avoiding loss contracts, our results

suggest that more loss averse individuals are more likely to select into them.

6 Interpretation

Our results demonstrate that, as predicted, individuals do exert higher effort under
loss contracts; but in contrast to the theory, they prefer loss contracts to gain con-
tracts. Further, we find evidence that those who are most sensitive to losses are also
the ones who are most likely to select into loss contracts. That is, the most loss
averse individuals both work harder and have the highest WTP for loss contracts. As
discussed in Section 2, the greater the upward distortion in effort under loss contracts
(relative to gain contracts), the larger are the utility costs experienced under loss
contracts. Why then would people want to enter a contract that induces them to
work ‘too hard’ by imposing the pain of potential losses?

We suggest that one possible mechanism driving our results is that individuals se-
lect into loss contracts as a commitment device. Models with dynamic inconsistency
in preferences have been used to explain suboptimal behavior in domains such as
savings and health (Laibson, 1997; O’Donoghue and Rabin, 1999). In the workplace,
dynamic inconsistency can take the following form. Individuals may enter into con-
tracts with a preference for working hard and earning a performance bonus, but when
it comes time to exert effort, their preferences reverse: they shirk and fail to earn
the incentive. As noted in related literature, if individuals are sophisticated about
their dynamic inconsistency, they may anticipate this preference reversal and value
commitment devices that impose costs on shirking (O’Donoghue and Rabin, 1999).

As such, loss contracts can be viewed as a commitment device by individuals with

dynamically inconsistent preferences. People may recognize that they will work harder
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under the threat of potential losses than they would for potential gains and select into
loss contracts in order to commit their future selves to improved performance and thus
higher expected earnings. As a commitment device, loss contracts are most valuable
to those whose behavior is distorted most by them. Thus, in contrast to the standard
behavioral model but in line with our empirical results, individuals who are more loss
averse should both work harder under loss contracts and be more willing to enter into
them.

It should be noted that the benefits to the individual of choosing a loss contract as
a commitment device are from the perspective of a long-run self, since the ‘self” who
is actually exerting the effort under a loss contract is worse off in expectation. As
discussed in Section 2, barring a wedge between the preferences of the long-run and
short-run selves - dynamic inconsistency - even if people anticipate the increase in
expected earnings under the loss contract, they should still prefer the gain contract.

Recent work has demonstrated that workers are willing to enter dominated con-
tracts that induce higher performance (Kaur et al., forthcoming).!! These contracts
— and commitment devices more generally — often include a loss component such as
penalties for failing to meet performance targets (Kaur et al., forthcoming; Royer et
al., forthcoming; Gine et al., 2010; Schwartz et al., 2014; John et al., 2011). However,
to our knowledge, little research has examined the role of loss aversion in demand for
commitment. More work is needed to understand how loss aversion affects preferences

between contracts as well as its role in the take up of commitment devices.

HSee also the work of Kaur et al. (2010), Cadena et al. (2011) and Augenblick et al. (2013).
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7 Conclusion

Understanding the extent to which there are tradeoffs between employee productivity
and employee preferences is critical for managers and organizations considering the
use of loss contracts. Standard behavioral models predict that such a tradeoff exists:
employees will work harder under loss contracts than they will under equivalent gain
contracts; but, anticipating loss aversion, employees will select into gain contracts
rather than loss contracts. Despite growing interest in the use of loss contracts, little
is known about the extent to which these tradeoffs exist in practice.

This study is among the first to examine both performance and preferences for
gain versus loss contracts. We find that while individuals work harder under a loss
contract than they do under a gain contract (as predicted), they prefer the former
to the latter (in contrast to the standard prediction). We also find heterogeneity in
susceptibility to loss contracts. More loss averse individuals exert higher effort and
have a greater preference for loss contracts. This suggests that firms may not need
to pay a premium to persuade potential employees to work under loss contracts, and
that offering such contracts could be beneficial for all parties.

Our results also inform theory: Whether people anticipate loss aversion and how
they react to it has important implications for modeling the decision-making of indi-
viduals with reference-dependent preferences. Our study is among the first to explore
the general question of whether people anticipate loss aversion. We find evidence that
people do anticipate the loss aversion, but rather than deterring them as predicted
under standard models of reference dependence, greater loss aversion may make the
preference for loss contracts stronger. Related work also finds evidence that people do
not anticipate loss aversion as predicted by standard behavioral models with rational

expectations. In the context of eliciting willingness to pay and willingness to accept
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values for a mug, Loewenstein and Adler (1995) and Van Boven et al. (2000) find
evidence that prior to being endowed, subjects under-estimate their willingness to
accept.

Examining preferences and selection effects is crucial for applying behavioral in-
sights in management and policy more broadly. For example, several studies find that
people are reluctant to realize losses on assets (Barberis, 2013). If this is the case,
whether and how people anticipate such behavior is critical for understanding their
trading decisions. The anticipation of future preferences has been explored in other
areas, such as models of rational addiction (Becker and Murphy, 1988), projection
bias (Loewenstein et al., 2003) and time preferences (Laibson, 1997; O’'Donoghue and
Rabin, 1999). These models allow us to evaluate the extent to which we can view
individuals’ decision-making as rational and the extent to which people may be mak-
ing optimization mistakes. Further studies in the lab and field can help shed light
on this important yet under-explored question in the context of reference dependent

preferences.
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Figure 1: Average Performance in Gain and Loss Contracts
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Note: Average performance and standard error bars are shown for each treatment. The
difference in average performance between Gain and Loss is significant at the p < 0.05 level.

Figure 2: Distribution of Performance in Gain and Loss Contracts
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Figure 3: Average WTP to Participate in Gain and Loss Contracts
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Note: Average WTP and standard error bars are shown for each treatment. The difference
in average WTP between Gain and Loss is significant at the p < 0.05 level.

Figure 4: Distribution of WTP to Participate in Gain and Loss Contracts
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A Proofs of Theoretical Predictions

To formalize the intuition discussed above, consider a representative agent whose

utility V' is given by:
V =V(e,b,r)=elu(b) +v(b|r)] + [1 — e]v(0]r) — c(e)

where an individual receives a payoff b > 0 with probability equal to effort e € (0,1)
and receives 0 with probability 1—e; u(-) corresponds to standard consumption utility
over the payoff, v(:|r) is the gain-loss prospect theory value function and ¢(-) is the
cost of effort e that an individual exerts to obtain the bonus.!? Let u be an increasing
and concave function of b, and ¢ be an increasing and convex function of e. Normalize
u(0) = 0. We define the utility derived in relation to a reference point r as follows

(x—r)* if x>r

v(xlr) =

Mo —71) if z<r

where A > 1 is the loss aversion parameter and we assume o = (.13 An individual

chooses optimal effort e* to maximize overall utility V:
max V (e, b, ) = max e[u(b) + v(b|r)] + [1 — e]v(0]r) — c(e)

Taking the status quo model of prospect theory, when working under the gain contract
(r = 0), optimal effort in the gain contract e}, satisfies the following first order

condition:

c(eg) = u(b) + b (2)

12Tn practice, we measure effort through performance, which we assume is increasing in effort e.
3Tversky and Kahneman (1992) estimate A = 2.25 and median a = 8 = 0.88. As discussed in
Section 5, we estimate A, o and [ separately in our data and find similar support for our assumptions.
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Under the loss contract (r = b), optimal effort in the loss contract e} satisfies the

following first order condition:

d(e) = u(b) + \b° (3)

The first order conditions lead to our first prediction:
Proof of Prediction 1 If people are loss averse, performance will be higher under

a loss contract than a gain contract.

Proof. Under the assumptions that costs ¢ are convex, the left hand sides of equa-
tion (2) and equation (3) are increasing in effort e. If A > 1, then the right-hand side of
equation (3) is greater than the right hand side of equation (2), u(b) +A\b® > u(b) +b*
(under the assumption that o = ).} Thus, optimal effort in the loss contract will
be greater than optimal effort in the gain contract ej > ef,. Under the assumption
that performance is an increasing function of effort, performance will be higher under
the loss contract than the gain contract. If A = 1, optimal effort and performance
will be the same in loss and gain contracts; if A > 1, effort and performance will be

higher in loss contracts. O]

Note that by the same logic as Prediction 1, if A < 1, effort and performance will
be lower in loss contracts than gain contracts.
Proof of Prediction 2 Among people who are loss averse, performance differ-

ences between contracts are increasing in individuals’ degree of loss aversion.

Proof. As discussed above, among people who are loss averse, greater optimal effort
under loss contracts versus gain contracts is due to greater sensitivity to losses than

gains A > 1. The difference in optimal effort e} — ef; is increasing in the difference

14This result does not require that o = 3. It is sufficient that A > g—z.
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in gain-loss utility A (under the assumption that effort costs are convex). That is,
the more loss averse someone is, the harder she will work to avoid losses relative to
working for gains. Given the assumption that performance is an increasing function of
effort, performance differences between loss and gain contracts will be higher among

more loss averse people compared to less loss averse people. O

Note that among people for whom A < 1, effort and performance are higher under
gain contracts and this difference increases as A decreases. That is, if a person is
less sensitive to losses than she is to gains, performance will be higher under gain
contracts and the gain-loss gap will increase as loss sensitivity decreases.

We now consider the participation constraint in which individuals are offered a
choice between a certain amount w > 0 or the chance to participate in the task and
earn the uncertain payoff b. An individual will participate if V(e*,b,7) > u(w) +
w®, where V' (e*,b,r) is the agent’s utility under optimal effort e*. Note as argued
and demonstrated by Kahneman, Knetsch and Thaler (1990), individuals choosing
between goods without being endowed with either behave as if their reference point
was the status quo. We follow this assumption when outlining the decision problem
between a certain payoff and the contract.

The greatest amount the agent would be willing to forgo in order to participate

(i.e., maximum willingness to pay) in the gain contract wg solves the following:

u(weg) + wg = Vieg, b,0) (4)

where e, is optimal effort under the gain contract as defined in equation (2).
Assuming that the agent has rational expectations over her preferences under

the loss contract, her maximum willingness to pay (WTP) to participate in the loss
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contract wy, solves the following:
U(UJL) + w% = V(e*La ba b) (5)

where e} is optimal effort under the loss contract as defined by equation (3).
Proof of Prediction 3 If people have dynamically consistent preferences and
rational expectations, willingness to pay for the gain contract will be higher than will-

ingness to pay for the loss contract, wg > wy.

Proof. Subtracting equation (5) from equation (4) gives:
[u(wG) + wg*] - [U’(wL) + wg] = V(G*G7 b, O) - V(ezv b, b) (6)

We will show that the right hand side is positive which implies that wg > wy under

the assumption that u is increasing. Expanding terms

Vet b,0) = Viep,b,b) = (eslu®) +1°) = (et)) — (epuld) + [1 = e IA=b) = cle}))

= (letu(®) — e(e)] — leju(®) — e(ep)]) + (eb” + [1 - e;]0)
7

We first consider the term ejb® + [1 — €3] A\b® from (7), which is the difference in

expected gain-loss utility under gain and loss contracts. From the assumptions that

e € (0,1), b>0and X\ > 1, the term is positive!®
epb® +[1—ef ]\ >0 (8)

We next consider the term [efu(b) — c(ef;)] — [e5u(b) — c(e} )], which is the difference

15Note that this result requires only reference dependent preferences and does not depend on the
degree of loss aversion as long as A > 0.
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between gain and loss contracts in expected consumption utility net of costs. This
is Expected Utility from the standard framework where an agent chooses effort to

maximize the following objective function:
max e[u(b)] — c(e)

Optimal effort under the standard framework e} satisfies the following first order

condition:

c(e5) = u(b) (9)

The right-hand side of equation (9) is less than the right-hand side of equation (2)
(under the assumption that b > 0). Thus, e}, > ef (under the assumption that
effort costs are convex). From Prediction 1, if people are loss averse, then e} > ef..
Since e} optimizes equation (9), ef; and e} cannot be the optimal effort — they are
too high. Because e} > ef, e} is further from the optimal ef than ef,. Thus,

esu(b) — c(es) > equ(b) — cles) > eju(b) — c(e}) and

leu(b) — cleg)] — [ezu(b) — c(e)] > 0 (10)

By equations (6), (7), (8) and (10), wg > wy. The maximum WTP for the gain

contract is higher than the maximum WTP for the loss contract. O]

Note that if people do not have rational expectations regarding their degree of
loss aversion, and in turn, the differential effect of the loss contract on behavior,
they will expect their reference point and optimal effort under the loss contract to
be the same as it is under the gain contract. In this case, the maximum WTP for
the loss contract will be equal to maximum WTP for the gain contract, given by (4),

wp =wg = V(eg, b,0).
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Our last prediction follows,
Proof of Prediction 4 If people are dynamically consistent and have rational
expectations, differences in willingness to pay will be larger among people who are

more loss averse.

Proof. We will show that the right hand side of equation (6) is increasing in A. This
implies that the difference in WTP for gain and loss contracts wg —wp, is increasing in
loss aversion (under the assumptions that u is increasing and concave). Differentiating

with respect to A gives

a)\(V(ea,b,O) V(e b,b)) = aAu(b) Y el +ae;; oA
oe; 1 Oc
eyt 2L - 7
= (- eil + G (5 b+ 07
—[1—eip?

where the final equality follows from equation (3) which shows that ¢/(e}) — [(u)b +
MP] = 0 evaluated at e}. The right hand side is positive [1 — e}]b? > 0 under the
assumptions that e € (0,1) and b > 0. Thus V(e},b,0) — V (e}, b,b) is increasing in
A which implies that the difference in willingness to pay for gain and loss contracts

wg — wy, is increasing in individuals’ degree of loss aversion. O]
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B Description of pilot experiments

Below we describe the design and results of two pilot experiments conducted prior
to the experiments discussed in the main text. Pilot experiment 1 is analogous to
Experiment 1 (Section 3). Pilot experiment 2 is analogous to Experiment 2 (Section

1),

Pilot experiment 1: Effort under gain and loss contracts
Experimental design

Pilot experiment 1 was implemented among 62 participants at the University of Cal-
ifornia San Diego. Subjects were randomized at the session level to either a GAIN or
LOSS treatment and then participated in a one-shot task (sessions included 6 people
on average and lasted about 15 minutes).

Upon arriving in the lab, subjects were assigned to a computer station and given
the instructions, which were also read aloud. In both treatments, we first explained
the task students would perform and then offered a performance-based incentive. For
the real-effort task, we used the slider task discussed in Section 3. Subjects had 2
minutes to move up to 48 “sliders”.

All subjects were offered an incentive for correctly completing more sliders than a
previously determined threshold. The threshold was set within each treatment such
that half of the participants in each group were expected to receive the incentive.

In the GAIN treatment, subjects received the incentive if their performance on the

slider task was equal to or above the threshold. In the LOSS treatment, participants

16The threshold was determined by the average performance from a randomly chosen previous
session of the same treatment. Participants were informed of what constituted the threshold, but
not its value, prior to performing the effort task. In the first session of each treatment, we used an
average from a previous pilot study.
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were endowed with the incentive before performing the slider task and were told they
would keep the incentive if their performance was equal to or above the threshold.
If their performance was below the threshold, participants in the LOSS treatment
had to return the incentive. This design created two payoff-equivalent contracts: one
framed as a gain and the other framed as a loss (the intra-treatment threshold ensures
that earnings do not differ across treatments even if average effort does).

In both treatments, the incentive was a custom made t-shirt with an unknown
outside value and a subjective personal value (its actual cost was about $8). In the
GAIN treatment, the experimenter held up the T-shirt at the front of the room and
told subjects they would receive it if their performance on the slider task was equal to
or above the threshold; otherwise they would receive nothing. In the LOSS treatment,
participants were given a T-shirt, which remained at their station throughout the
session. The experimenter told subjects that they would keep the T-shirt if their
performance was equal to or above the threshold; otherwise they would have to return
it. Subjects then performed the slider task for 2 minutes. After completing the task,

subjects filled out a short survey and received payment, including a show-up fee of

$5.

Results

Similar to the results of Experiment 1, the results in pilot experiment 1 support the
prediction of the standard behavioral model that performance will be higher in loss
contracts than gain contracts. Subjects in the GAIN treatment completed an average
of 11.88 sliders (N = 32, SD = 5.55) compared to an average in the LOSS treatment
of 15.27 sliders (N = 30, SD = 4.44). The 0.6 standard deviation difference in

performance is statistically significant at the p < 0.01 level.
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Pilot experiment 2: Anticipation of loss aversion and choice
between contracts

Experimental design

In pilot experiment 2, we examine whether people anticipate loss aversion — that is,
whether they are more likely to select into a gain rather than a loss contract. To
do this, we elicited participants’ willingness to pay to participate in each of the two
incentive schemes used in pilot experiment 1.

Pliot experiment 2 was implemented among 60 participants at the University
of Wisconsin-Madison BRITE (Behavioral Research Insights through Experiments)
Laboratory. Using a between-subject design, we elicited willingness to pay to partic-
ipate in one of the two treatments described in pilot experiment 1: GAIN or LOSS.
As in pilot experiment 1, we randomized at the session level (sessions included 10
people on average and lasted about 40 minutes).

Upon arriving in the lab, subjects were assigned to a computer station and given
the instructions, which were also read aloud. The experiment proceeded in two parts.
In the first part, subjects were given 2 minutes to participate in the slider task for
no pay. In the second part, we elicited willingness to pay (WTP) to participate in
an incentivized version of the task. In the GAIN treatment, the experimenter held
up the T-shirt at the front of the room and read the instructions describing the gain
contract from pilot experiment 1. The LOSS treatment was identical except that the
experimenter read the instructions describing the loss contract from pilot experiment
1.

Subjects were then asked to indicate their maximum WTP out of their $10 show-
up fee to work under the offered contract. We elicited WTP using a multiple price

list. In our paradigm, participants made a series of decisions between paying a price
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and participating, or paying nothing and not participating. The decision to not
participate was constant (i.e., $0) while the price to participate increased from $0 to
$10 from the first decision to the last. We then used a die roll to randomly choose a
single decision from the list to be implemented. If a subject indicated she was willing
to pay the chosen cost, she participated and the cost was deducted from her show up
fee. If she indicated she was not willing to pay the chosen cost, she did not participate
and nothing was deducted from her show up fee.

In the GAIN treatment, those who paid to participate completed the slider task
and received the T-shirt if their performance was above average. Participating sub-
jects in the LOSS treatment were first given the T-shirt, then performed the slider
task, and either got to keep the T-shirt or had to return it, again depending on their
performance. At the end of the session, all participants filled out a short survey and

received payment.

Results

Similar to Experiment 2, the results from pilot study 2 do not support the prediction
of the standard behavioral model that WTP will be higher for the gain contract than
the loss contract. As in Experiment 2, average WTP in Pilot study 2 was higher for
the LOSS contract ($2.58, N=30, SD=%1.97) than the GAIN contract ($2.17, N=30,
SD=$2.14).1" Overall, we find no evidence that people prefer GAIN to LOSS.

170One participant in the gain treatment reported inconsistent WTP across the multiple price list.
The results reported above use the subject’s first switching point (i.e., lowest WTP). Dropping the
participant from the analysis decreases average WTP in the gain treatment to $2.14.
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C Instructions for Experiment 1 and 2

Instructions for all treatments

Welcome to our short experiment. You will get a $5 show up fee just for coming in
today.

Please pay attention to the instructions carefully. You will be asked several ques-
tions throughout the study to make sure that you are reading and understanding the
instructions. You will NOT get paid if you do not follow all instructions carefully.

Today you will perform a slider task.

In this task, you will see a screen with 30 sliders on it. In this part you will have
1.5 minutes (90 seconds) to move as many sliders as you can to the value indicated.
Each slider you move to the value indicated is considered completed and earns you 1
point. You should only use your mouse to move sliders by clicking and dragging on
the slider — using the keyboard is not allowed. You should try to complete as many
sliders as you can.

The picture below shows you the slider task. The value that you need to move
each slider to appears to the left of the slider. Dragging the slider changes the value
on the right. Match the value on the right to the one on the left to complete the

slider. You can complete sliders in any order you like
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possible. For each of the sliders below, please use the mouse to move the slider to the value

indicated. For each correct slider, you will receive 1 point. Completed

Slider value Slider

300

104 104

Move slider bar
to complete it 136

136
285
140

73
144
271
148

[{:]
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;
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|
|
|
|
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DO NOT CONTINUE UNTIL TOLD TO DO SO.

C.1 Instructions for GAIN Treatment
C.1.1 Part 1: Description of Task

Last year, participants at Carnegie Mellon participated in this same task and earned
cash based on their performance. At the end of the study, your individual performance
in the slider task will be compared to the average number of sliders completed by last
year’s participants.

If you complete as many or more sliders than the average from last
year, you will receive this T-shirt (I will hold up the shirt now). If you
complete less than the average, you will not receive this T-shirt.

The more sliders you complete, the higher your chance of receiving the
T-shirt.

Your chance of getting the t-shirt in the task will depend on your individual
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performance relative to last year’s average. It does not depend on the performance
of anyone else in this room.

[EXPERIMENT 2 ONLY - PARTICIPANTS COMPLETE ELICITATION OF
WILLLINGNESS TO PAY (SECTION C.3.1)]

C.1.2 Part 2: Performance of Task

Slider Task Instructions

C.1.3 Part 1: Description of Task

You will now perform the slider task. If you complete as many or more sliders
than last years average, you will get the T-shirt as a bonus. If you complete
fewer sliders than last year’s average, you will not get the T-shirt.

The more sliders you complete, the higher your chance of getting the
T-shirt.

Welcome to the Slider Task. You have 90 seconds to complete as many of the
sliders as possible. For each of the sliders below, please use the mouse to move the

slider to the value indicated. For each correct slider, you will receive 1 point.

C.2 Instructions for LOSS Treatment

You will receive a t-shirt for performing the slider task (I will hold up the
T-shirt now).

Last year, participants at Carnegie Mellon participated in this same task and
earned cash based on their performance. At the end of the study, your individual
performance in the slider task will be compared to the average number of sliders

completed by last year’s participants.
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If you complete as many or more sliders than the average from last
year, you will keep your T-shirt. If you complete fewer sliders than the
average, you will give up your T-shirt.

The more sliders you complete, the higher your chance of keeping your
T-shirt.

Your chance of keeping your t-shirt in the task will depend on your individual
performance relative to last years average. It does not depend on the performance of
anyone else in this room.

[EXPERIMENT 2 ONLY - PARTICIPANTS COMPLETE ELICITATION OF
WILLLINGNESS TO PAY (SECTION C.3.2)]

C.2.1 Part 2: Performance of Task

Slider Task Instructions

PLEASE WAIT TO RECEIVE YOUR T-SHIRT FOR THE TASK

You will now perform the slider task. You were given a T-shirt to carry out this
task. If you complete as many or more sliders than last year’s average,
you will keep your T-shirt. If you complete fewer sliders than last year’s
average, you will lose your T-shirt.

The more sliders you complete, the higher your chance of keeping your
T-shirt and not losing it.

Welcome to the Slider Task. You have 90 seconds to complete as many of the
sliders as possible. For each of the sliders below, please use the mouse to move the

slider to the value indicated. For each correct slider, you will receive 1 point.
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C.3 Elicitation of Willingness to Pay (WTP)
C.3.1 Instructions for GAIN Treatment

Do you want to participate?

In this part, you will make a series of decisions. In each line, you will decide either
to participate in the slider task, or to get an additional amount of money between
$0 and $10. After you are done making your decisions, we will roll a die to be the
‘choice that counts.’

If you decide to participate in the slider task in the choice that counts, then: You
will perform the slider task. If you complete as many or more sliders than
last years average, you will receive the T-shirt.

If you decide to get the additional amount of money in the ‘choice that counts,’
then: You will wait quietly for 1.5 minutes and will not participate in the
task You will not have a chance to receive the T-shirt.

You will not know which choice is the ‘choice that counts’ until after you have
made your decisions. Because we are making a random draw, any of the choices could
be the ‘choice that counts.” Therefore, you should think carefully about the choice
you make on each line. The more often you answer “YES”, the greater your chances
of participating in part 2.

Here is an example. Look at question 4 below. Suppose question 4 is chosen as
the ‘choice that counts.” If you said “YES” in question 4, you would participate in
the slider task for a chance to get the T-shirt but receive no additional amount of
money. If you said “NO” in question 4, you would receive a $1.50 additional amount
of money but would not participate in the slider task.

If the additional payment is $1.50, do you want to participate in the slider task?

a. Yes, I want to participate and have the opportunity of receiving the T-shirt. b.
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No, I want to get $1.50 and not participate.
Please choose option (a) or (b) in each line. Only one choice will be the ‘choice
that counts.’
1) If the additional payment is $0, do you want to participate in the slider task?
a. Yes, | want to participate and have the opportunity of receiving the T-shirt.
b. No, T want to get $0 and not participate.
2) If the additional payment is $.50, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $.50 and not participate.
3) If the additional payment is $1, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $1 and not participate.
4) If the additional payment is $1.50, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $1.50 and not participate.
5) If the additional payment is $2, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $2 and not participate.
6) If the additional payment is $2.50, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $2.50 and not participate.
7) If the additional payment is $3, do you want to participate in the slider task?
a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
b. No, I want to get $3 and not participate.
8) If the additional payment is $3.50, do you want to participate in the slider task?

a. Yes, I want to participate and have the opportunity of receiving the T-shirt.
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b. No, I want to get $3.50 and not participate.

9) If the additional payment is $4, do you want to participate in the slider task?

a. Yes, I want to participate and have the opportunity of receiving the T-shirt.

b. No, I want to get $4 and not participate.

10) If the additional payment is $4.50, do you want to participate in the slider
task?

a. Yes, | want to participate and have the opportunity of receiving the T-shirt.

b. No, I want to get $4.50 and not participate.

11) If the additional payment is $5, do you want to participate in the slider task?

a. Yes, I want to participate and have the opportunity of receiving the T-shirt.

b. No, I want to get $5 and not participate.

C.3.2 Instructions for LOSS Treatment

Do you want to participate?

In this part, you will make a series of decisions. In each line, you will decide either
to participate in the slider task, or to get an additional amount of money between
$0 and $10. After you are done making your decisions, we will roll a die to be the
‘choice that counts.’

If you decide to participate in the slider task in the choice that counts, then: You
will be given the T-shirt now. You perform the slider task. If you complete
as many or more sliders than last years average, you will keep the T-shirt.

If you decide to get the additional amount of money in the ‘choice that counts,’
then: You will wait quietly for 1.5 minutes and will not participate in the
task You will not get the T-shirt now.

You will not know which choice is the ‘choice that counts’ until after you have

made your decisions. Because we are making a random draw, any of the choices could
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be the ‘choice that counts.” Therefore, you should think carefully about the choice
you make on each line. The more often you answer “YES”, the greater your chances
of participating in part 2.

Here is an example. Look at question 4 below. Suppose question 4 is chosen as
the ‘choice that counts.” If you said “YES” in question 4, you would participate in
the slider task for a chance to get the T-shirt but receive no additional amount of
money. If you said “NO” in question 4, you would receive a $1.50 additional amount
of money but would not participate in the slider task.

If the additional payment is $1.50, do you want to participate in the slider task?
a. Yes, I want to receive the T-shirt now and participate in the slider task. b. No, I
want to get $1.50 and not participate.

Please choose option (a) or (b) in each line. Only one choice will be the ‘choice
that counts.’

1) If the additional payment is $0, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $0 and not participate.

2) If the additional payment is $.50, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $.50 and not participate.

3) If the additional payment is $1, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $1 and not participate.

4) If the additional payment is $1.50, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $1.50 and not participate.

5) If the additional payment is $2, do you want to participate in the slider task?
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a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $2 and not participate.

6) If the additional payment is $2.50, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $2.50 and not participate.

7) If the additional payment is $3, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $3 and not participate.

8) If the additional payment is $3.50, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $3.50 and not participate.

9) If the additional payment is $4, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, T want to get $4 and not participate.

10) If the additional payment is $4.50, do you want to participate in the slider
task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $4.50 and not participate.

11) If the additional payment is $5, do you want to participate in the slider task?

a. Yes, I want to receive the T-shirt now and participate in the slider task.

b. No, I want to get $5 and not participate.
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