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Abstract

We conduct a lab experiment that shows current rules regulating transplant centers
(TCs) and organ procurement organizations (OPOs) create perverse incentives that
inefficiently reduce both organ recovery and beneficial transplantations. We model
the decision environment with a 2-player multi-round game between an OPO and a
TC. In the condition that simulates current rules, OPOs recover only highest-quality
kidneys and forgo valuable recovery opportunities, and TCs decline some beneficial
transplants and perform some unnecessary transplants. Alternative regulations
that reward TCs and OPOs together for health outcomes in their entire patient
pool lead to behaviors that increase organ recovery and appropriate transplants.
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1 Introduction

Deceased donor organ transplantation is in turmoil. Over 110,000 Americans are waiting
for an organ transplant and over 5,770 died waiting for an organ in 2019. In the same
year, 5,957 recovered organs were discarded. There are multiple Congressional investi-
gations, and active proposals to improve regulations of deceased organ procurement and
transplantation, put forth by non-governmental agencies like the Federation of Ameri-
can Scientists and the National Academies of Sciences, Engineering, and Medicine (US
Congress (2021), Federation of American Scientists (2021), National Academies of Sci-
ences, Engineering, and Medicine (2018), National Academies of Sciences, Engineering,
and Medicine (2021)). These investigations and proposals look for ways to increase or-
gan transplantation, by increasing recoveries and reducing discard of already recovered
organs. The bulk of this discussion has been focused on the regulation and performance
measurement of organ procurement organizations (OPOs). Separate discussions have
occurred regarding performance monitoring of transplant centers (TCs). Among steps
taken to date are a major policy change to remove 1-year graft and patient survival stan-
dards as a TC re-certification requirement by the Centers for Medicare and Medicaid
Services (CMS) (Centers for Medicare and Medicaid Services (2019)). Although OPOs
and TCs interact with each other, these regulatory discussions largely considered them
separately.! Since the incentives and opportunities facing OPOs and TCs are intertwined,
such fragmented approaches might be inefficient.

A deceased organ transplantation starts with a death. A hospital must contact its
local Organ Procurement Organization (OPO) about every patient’s death. This has
been required by law since 1998 (Health Care Financing Administration (1998), Siminoff
et al. (2001)). The OPO will then obtain information to assess whether the deceased is
eligible for organ donation. Given limited resources, OPOs have to prioritize which cases
to pursue and which ones to pursue first. There are 57 OPOs in the US, each exclusively
responsible for recovering organs in their designated donor service area (Mone (2002)).%

These OPOs are not-for-profit organizations.?

'The American Society of Transplantation is working with the American Society of Transplant Sur-
geons to review performance metrics but only focused on TCs (Phend (2020)), while groups like Feder-
ation of American Scientists and ORGANIZE are focused on OPOs (Rosenberg et al. (2020)).

ZWhile Mone (2002) lists 58 OPOs, two OPOs in New England merged since.

3Held et al. (2021) found that OPOs generate millions of dollars in “profits” (or revenue in excess
of costs, sometimes referred to as net assets for not-for-profit organizations) annually and hold tens



Should an organ be recovered by an OPO, deceased organ allocation would happen
through the Organ Procurement and Transplantation Network (OPTN) platform, and
offers of the recovered organ will be made to patients on waitlists maintained by TCs
based on pre-determined priority rules. TCs do not control the prioritization of patients
on their waitlists. What TCs have the freedom to do is to determine whether they want
to reject an organ offered for a particular patient on their waitlist, or advise that patient
to accept the organ.? In practice, the decision whether or not to accept a kidney when
it becomes available to a patient is made predominantly by their TC (Solomon et al.
(2011)).° The patient will not have access to an organ if the TC declined that organ
on their behalf but the patient will keep their place in the waitlist relative to others
who remain on the waitlist. TCs are typically a part of a larger for-profit or not-for-
profit health system or hospital that relies on reimbursements (e.g., from performing
transplants) as a source of income.

There are two prominent areas where mis-incentives might drive undesirable OPO
and TC behavior. First, TCs are penalized (by the OPTN Membership and Professional
Standards Committee [MPSC]) for adverse health outcomes among patients who the TCs
transplant, but not for those who remain untransplanted on the waitlist. Specifically, TCs
that fail to meet the minimum standards for one-year post-transplant patient and graft
survival can face severe penalties. So, TCs might be incentivized to restrict transplants
to healthier patients using higher quality kidneys even when some sicker patients could
have benefited from a lower quality kidney, that is instead discarded. Second, while the
TCs are incentivized to be selective with kidneys offered to them by OPOs, the OPOs
are incentivized to avoid recovering kidneys that will be declined by TCs. That could

induce OPOs to forgo opportunities to recover organs from donors who are unlikely to

of millions of assets. While not-for-profit in nature, executive pay at OPOs is often comparable with
healthcare sector executive pay and management is often incentivized to increase OPO profits for both
the solid organ (kidneys, livers, hearts, lungs, etc.) recovery operations and for the more financially
lucrative tissue recovery business.

4TCs can manipulate who is on their waitlist but for simplicity we speak of waitlist and the transplant-
eligible patient pool interchangeably here. However, we recognize that a patient pool measure that is
not easily manipulable by TCs will be necessary for actual policy design: see the concluding discussion.
Also, for convenience, we speak of the waitlist as if it represents the whole pool of transplant-eligible
patients. However, we will note in the conclusion that a non-manipulable measure of transplant-eligible
patients remains to be constructed.

50ften patients are not told when an organ is declined on their behalf, even after the fact Husain et
al. (2019)). This is also the reason why previous efforts in the economics literature to model the kidney
accept /reject decision have modeled it as a TC/surgeon decision alone (see for example, Howard (2002)).
Sweat (2023) finds (in the heart transplant data) evidence that surgeons act to increase short term graft
survival sometimes at the expense of longer term survival and deaths on the waitlist



yield readily accepted organs, especially deceased donors who fall along the margins of
what qualifies the deceased as eligible donors. These mis-incentives can lead to both
underutilization of organs by TCs and low organ recovery rates by OPOs.

We use a lab experiment to investigate how a holistic approach that focuses on align-
ing OPO’s and TC’s interests to promote population health might offer a better design
for organ transplant regulation. We focus on procurement and transplantation of kid-
neys. We show that moving from the current fragmented regulation to holistic regula-
tion where TCs and OPOs are jointly rewarded for health improvements for all patients
(transplanted or waitlisted but not transplanted) can shift the organ recovery and trans-
plantation rates. We also look at the nature of these shifts to see whether they benefit
patients on average and whether the forgone recovery or transplantation opportunities
could have benefited patients. While no actual transplantation takes place in our ex-
periment, the decision architecture approximates the environment that OPOs and TCs
face. Besides providing clean identification and counterfactuals, our experiment also lets
us observe outcomes analogous to important outcomes that are typically unobservable
in the wild. For instance, we are generally unable to observe unrecovered kidneys, or
whether discarded organs could have benefited some transplant candidates, but we can
observe the analogous outcomes in our experimental setting.

We adopt a simplified representation of the OPO-TC dynamic in a lab setting to rep-
resent the interactions between one OPO and one TC where the former decides whether
to recover two kidneys from a deceased donor, and the latter (if the kidneys are recovered)
gets the option to perform kidney transplants with two kidney transplant candidates (one
sicker and riskier, and one healthier and safer).

To simulate the effects of different incentive systems, we compare player behavior
across status quo and holistic regulation conditions. The conditions differ in how payoffs
are determined for the players. The instructions to subjects are stated in abstract terms
(involving red and blue balls in urns or jars), not in terms of patients and organs. The
risks associated with transplanting a particular kidney into a particular patient are based
on the risk profiles of both patient and kidney.

Comparing the average behavior of the players across the conditions, we can assess
whether there is evidence for shifts in the behaviors representing organ recovery and dis-

cards under alternative incentive schemes. Second, we can review the true qualities of the



“kidneys” and “patients” to assess whether some forgone recoveries and /or discards could
have improved the underlying probabilities of patients getting “good health outcomes.”
Our experiment also allows us to evaluate the policy impact on the health outcomes in
our experiment. We deliberately use the term “good health outcome” to broadly rep-
resent desired health outcomes including not just one-year graft survival but outcomes
like more patient quality-adjusted life years (QALYs) or a broader set of outcomes that
include improved QALYs across multiple stages of the patients’ life-cycle of care.

We have several main findings. First, more kidneys are recovered and offered but
discards do not rise under the holistic regulation condition, so more kidneys are trans-
planted. This suggests that the incentives under the current regulatory regime might
be inducing OPOs to under-recover kidneys and TCs to over-discard recovered kidneys.
Second,between conditions there are significant differences in recovery and discards that
are “missed opportunities” that could have helped some patients. Third, there are gains
in good health outcomes under the holistic regulation relative to the status quo. Health
benefits are particularly pronounced for the sickest and healthiest transplant candidates
- there are more helpful transplants for sick patients and fewer inappropriate transplants
for healthier patients.

The problems and limitations of regulatory enforcement of performance standards
in organ transplantation using simple metrics have been widely debated in the clinical
community.® While an exhaustive literature review is beyond the scope of this paper, we
note that problems with this metric-based regulation approach have been well understood
in the transplant literature (Chandraker et al. (2019)). In economics, Stith and Hirth
(2016) examine the effects of the 2007 CMS implementation of Conditions of Participation
quality standards based on 1-year post-transplant outcomes on TC strategic behavior.
More kidney transplant candidates were removed from the waitlist for being “too sick” and
fewer kidney transplants were undertaken following a TC’s breaching of CMS’s quality
tolerance band relative to TCs that did not. However, little is known about whether and
how TC post-transplant metric-based regulations and/or OPO regulations that impose a
standard on donors per “eligible death referral” affect OPO recovery activities or strategic

behaviors.

6Examples of this work include but are not limited to: Schold et al. (2010); Schold et al. (2013a);
White et al. (2015); Schold et al. (2019); Schold et al. (2013b); Schold and Howard (2006); Buccini et al.
(2014); Weinhandl et al. (2009); Howard et al. (2009); Abecassis et al. (2009); Massie and Segev (2013);
Kasiske et al. (2019); Goldfarb (2020).



Our study is the first to evaluate the potential impact of regulations on OPO and TC
behavior together, and provide evidence for the potential benefits of a holistic regulatory
approach.

Kessler and Roth (2012) and Kessler and Roth (2014) study how changes in the
rules governing organ waiting lists might impact potential donors’ decision to register
as an organ donor.” Here, we propose a novel laboratory game design that can provide
a foundation for future research on the market design and regulations surrounding the
supply chain for transplantable organs. This paper follows the tradition of market design
experiments that proved to be an important way for economists to communicate with
the participants in and administrators of a market being studied. Studies by Kagel and
Roth (2000), McKinney et al. (2005), Chen and Sénmez (2006), Bolton et al. (2013),
Kagel et al. (2010), Kagel et al. (2014), Goeree and Lindsay (2020), and Budish and
Kessler (2022) are all experiments on market design that influenced the adoption and
implementation of designs involving medical residents, gastroenterology fellows, school
choice, eBay reputation mechanisms, bandwidth auctions, and course allocation. In the
case of studying market design for organ transplantation, our lab experiment offers a
simple platform to study the impact of different incentive architectures presented by
current and counterfactual regulatory regimes.

The paper is organized as follows. Section 2 provides a brief overview of the policies
and incentives facing the US deceased-donor organ transplantation industry. Section 3
describes the experiment and empirical strategy. It includes a replication of the original
experiment with different treatment parameters, to separate the effect of differing param-
eters from the effect of aligning the incentives of TCs and OPOs. Section 4 describes the
data and presents the key results. Section 5 discusses the implications of this study for

transplantation policy, and Section 6 concludes.

2 Background: Organ Transplantation Policy Today

The twin problems of suboptimal utilization of organs by TCs and the suboptimal organ
recovery by OPOs have a lot to do with the way we regulate TCs and OPOs. Under-

standing some institutional background will motivate our expirical exercise.

"Those studies were followed by field studies of how such changes played out in Israel (Stoler et al.
(2017), Stoler et al. (2016)). It also led to a subsequent literature (e.g., Herr and Normann (2016)).



2.1 Transplant Center Regulations

TC regulation has gone through a few iterations. The Transplantation Amendment Act
of 1990 led to the first publicly reported transplant center-specific report from United
Network for Organ Sharing (UNOS) and OPTN in 1992 (reporting results from October
1, 1987 to December 31, 1989). In 1993, the OPTN/UNOS Board of Directors approved
using center-specific reports to “flag” programs for poor performance but it was not until
1997 that OPTN MPSC published a method for “flagging” underperforming transplant
programs (Kasiske et al. (2019), Jay and Schold (2017), Chandraker et al. (2019), Luskin
and Nathan (2015)).

A major shift in TC incentives came when the 2007 CMS regulations for transplant
programs were published in the Final Rules for Approval and Reapproval. Under these
rules, a minimum standard was set for 1-year post-transplant patient and graft sur-
vival as conditions for center certification and maintenance of funding with CMS. At the
same time, the OPTN MPSC published similar but not identical 1-year post-transplant
metrics to “flag” TCs. Based on this, the OPTN can designate a TC as a member-
not-in-good-standing and impose costly peer reviews while jeopardizing TCs’ center of
excellence designations with private insurers. A loss of center of excellence status can
spell a loss of privately insured patients and a drop in reimbursements. In October
2019, CMS eliminated one-year post-transplant outcome requirements as a condition of
Medicare recertification of TCs (Centers for Medicare and Medicaid Services (2019)) but
OPTN continues to impose outcomes standards. As of the end of 2021, OPTN continues
to analyze and publish detailed data on one-year post-transplant performance and can
recommend that a TC be shut down for not meeting performance benchmarks (Phend
(2020)).

The use of a single metric, one-year post-transplant graft and patient survival, for
identifying under-performing transplant programs by various bodies is not without its
critics. Reliance on a metric that focuses only on two outcomes of patients selected into
transplantation but ignores patients who remain on the waitlist, strongly disincentivizes
the use of imperfect organs. Although the MPSC recognizes the need to evaluate multiple
phases of transplant care and not just look at post-transplant, short-term outcomes,
reforms to this approach to performance management for TCs remained at discussion

stages as of late 2021 (Procurement and Network (2021)).



2.2 Organ Procurement Organization Regulations

CMS evaluates and recertifies OPOs every 4 years. Recertification is based on compliance
with two outcome measures that proceed from the donor conversion metric (how often do
“eligible” deceased patients become potential donors) and the yield metric (how often are
donated organs actually transplanted). The donor conversion and yield metrics in their
current formulation were adopted in 2000.* While no OPO in the last 20 years has been
decertified for poor performance, LiveOnNY was threatened with a shutdown in 2014 and
then again in mid-2018 due to poor performance scores for nearly a decade and organ
recovery rates that were among the lowest in the nation (Kindy and Bernstein (2019)).
OPOs can also incur significant costs associated with review and quality improvement
initiatives, which can both be triggered by bad performance metrics.

One aspect of these metrics that has been particularly controversial is the “eligible
deaths” denominator of the main OPO metrics. “Eligible” referrals are determined to be
medically suitable if the patient has been declared brain dead on a ventilator, and does
not have any of a defined list of medical diagnoses that preclude organ transplantation.
The number is reported by the OPOs, and some commentators (Goldberg et al. (2017),
Rosenberg et al. (2020)) argue that this gives OPOs the room to cherry-pick deceased
donors to recover, passing over potential donors whose organs are likely not acceptable
to TCs. A 2011 OPTN review of OPOs reports “large inconsistencies and variations in
how OPOs reported [eligible deaths| data” (Luskin and Nathan (2015)).

While the degree of manipulability of reported “eligible deaths” numbers remain con-
troversial, it is clear that regulation of OPOs based on the two metrics in their current
form can inadvertently offer incentives to under-recover organs. First, “eligible” does not
include Donation after Circulatory Determination of Death, which makes up 15 —20% of
actual donors today. It also does not include older donors over 75, who could potentially
benefit some transplant candidates (Aubert et al. (2019)), especially older candidates or
candidates who expect a longer wait time for a kidney. Second, the decisions to put
a patient on a ventilator and to invest the neurology resource to declare brain death
can be influenced by multiple parties, including the OPO. A risk averse decision maker

might want to make decisions that lower the odds that a donor on the margin of being

8The same 2000 legislation also established the donor service area monopolies and extended OPO
recertification from two to four years to recognize that small OPOs had significant swings in donation
potential year to year and to give time for performance improvement efforts to mature.



acceptable to TCs for transplantation is declared brain dead in time (before their heart
stops).

More importantly, reliance on the donation rate and transplantation rate metrics to
judge OPOs neglects a key driver of OPO behavior: TCs’ propensity to accept and use an
organ for transplantation. OPOs have little incentive to recover organs from a deceased
donor if those organs will not be accepted by any TC. Regulating OPOs without aligning
TC’s interests with increased organ recoveries creates fragmented incentives that may
lead to inefficiencies.

On November 20, 2020, President Trump’s Executive Order on Advancing American
Kidney Health led to a new CMS final rule that updates OPO Conditions of Participation
(Trump (2019), Lentine and Mannon (2020), Centers for Medicare and Medicaid Services
(2020)). Beginning in 2022, the “eligible deaths” denominator will be replaced by the
number of organ donors in the OPO’s donor service area as a percentage of inpatient
deaths among patients 75 years old or younger with a primary cause of death that is
consistent with organ donation. This final rule will also impose stringent re-certification
requirements including one that designates OPOs with below-median donation rate and
transplantation rate measures as a Tier 3 OPO. The curent plan is that Tier 3 OPOs
will be decertified and will not be able to compete for any other open donor service area
contracts.

Whether these new OPO regulations will be constructive is unclear.” Donors mak-
ing donations after circulatory determination of death and donors over 75 are still not
included in the metrics’ denominator and recovery efforts targeting them therefore not
directly incentivized. The regulation of TCs remain not directly aligned with that of
OPOs.

In summary, as of late 2021, TCs and OPOs face separate incentives. TCs face
incentives to get good post-transplant health outcomes for candidates that they can
select into receiving a kidney transplant, but no direct incentives to improve the health
of those who remain untransplanted on their kidney waitlist. OPOs face incentives to

have few recovered-but-not-transplanted organs, and hence not to recover all possible

9The executive branch, through the Department of Health and Human Services, has direct authority
over the regulations overseeing the key players in the kidney transplantation supply chain. Furthermore,
improving the regulation of organ procurement and transplantation has received bipartisan support.
These suggest that the federal government can feasibly enact policies that resemble the holistic treatment
that we investigate in this paper (especially if we are able to address the practical issues outlined in the
Discussion).



organs, especially organs from older donors who will not enter the denominators of the
OPO performance metrics. OPOs might also limit the resources devoted to recovering
from donors likely to yield organs of a lower quality that might not meet the acceptance
thresholds of risk averse TCs. We explore the consequences of such incentives in our lab

experiment.

3 Experimental Design

We model the decision environment facing OPOs and TCs with a 2-player multi-round
game. In the game, urns containing either red or blue balls represent patients, jars
containing red or blue balls represent kidneys, the mixing of the balls from a jar into an
urn represents a kidney transplantation, blue (red) balls represent a good (bad) health
outcome, and the drawing of a ball from an urn (mixed with a jar or not) represents the
manifestation of the health outcome.

Each pair of subjects plays 10 rounds of the game. Upon arrival to the game with
another subject, each subject is randomly assigned a role as either Player 1 or Player 2.
At the beginning of each round, Player 1 will receive a pair of identical jars (which can be
thought of as a pair of kidneys from a deceased donor but are presented to subjects only
as jars of balls) and Player 2 will receive 2 non-identical urns (representing two different
patients on the transplant waitlist). The jars and the urns each have 100 balls at the
beginning of each round, each ball is either blue or red. The percentage of balls that are
blue in an urn can be thought of as the baseline probability of survival or good health
outcome by other measures for a patient. One of Player 2’s urns has a lower expected
number of blue balls than the other. This could be thought of as the situation where a
TC has sicker and healthier patients on the waitlist.

In each round, Player 1 chooses whether to offer his pair of jars to Player 2. The
round ends if Player 1 chooses not to offer Player 2 the pair of jars. Player 1 can only
offer two jars or none. If Player 1 offered the pair of jars to Player 2, Player 2 makes a
decision to either decline the jars, mix all the balls from one of the two jars into only one

of her urns, or mix all the balls from each of the two jars into each of her urns (one jar into

10Subjects in our experiment may include individuals who identify with different genders across the
gender spectrum. For expository purposes, we will use he/him pronouns for player 1 (player representing
the OPO), and use she/her pronouns for player 2 (player representing the TC).

10



each urn). Think of Player 1’s decision as a rough representation of an OPQO’s decision
to recover kidneys after getting a referral for a potential eligible deceased donor: offering
a pair of jars can be interpreted as declaring a deceased person eligible for donation and
recovering their two kidneys. Think of Player 2’s decision as a representation of a TC’s
decision to accept one or both kidneys for transplantation or not. See Figure I for a

schematic of the stage game played each round.

Insert Figure I about here.‘

One ball is drawn from each one of Player 2’s urns at the end of each round. Trans-
plants can change the risk of a red ball, by mixing the jar (kidney) with the urn (patient).
If Player 2 mixed the balls in a jar into one of her urns, the draw from that urn is made
after the balls from the jar were mixed in (ie. the health outcome is assessed post-
transplant). This is a highly simplified representation of the manifestation of patient
outcomes: if a red ball is drawn from an urn, it is akin to a bad health outcome for the

patient represented by that urn.

3.1 Information Available to Players

We are modeling the OPO’s information at the point of deciding whether to recover
kidneys from a deceased person, i.e. before the surgical recovery has taken place, and the
TC’s information after examining the patients and the recovered kidneys.

It is common knowledge to both players that there are 2 types of urns (“High Blue”
and “Low Blue”) and 2 types of jars (“Low Quality” and “High Quality”). Player 2
will have one urn (patient) of each type in every round while Player 1 will get a pair of
identical jars.

In each round, Player 1 will not be able to observe the exact number of blue balls
in each of the jars that he received but will be told whether he received a pair of “High
Quality” or “Low Quality” jars for that round, each with probability 1/2. A “High
Quality” jar has a number of blue balls (out of 100) drawn from a uniform distribution
U[70,100] whereas a “Low Quality” jar has a number of blue balls (out of 100) drawn
from a uniform distribution U0, 70]. Player 1 is also aware that Player 2 has an urn of
each type. He knows that a “High Blue” urn has a number of blue balls (out of 100)

drawn from a uniform distribution U[40,100], and a “Low Blue” urn has a number of

11



blue balls (out of 100) drawn from a uniform distribution U[0,60]. While he knows that
Player 2 will have an urn of each type, he will neither observe nor receive any signals
about the exact number of blue balls in either of her urns.

Unlike Player 1, Player 2 can see the actual number of blue balls in the jars as well
as the actual number of blue balls in each of her urns before making any decisions in
each round. This is a simplified way to represent the knowledge that a TC has about the
transplant candidates, and kidneys already recovered from a deceased donor and offered
to the TC.1!

It is common knowledge to both players that at the time of decision Player 1 can only
observe jar and urn types while Player 2 can observe the exact number of blue and red
balls in each jar and urn.

The actual instruction screens are in the online Appendix. The software for the game

can be accessed through the Dataverse Repository of the Journal.

3.2 Control and Treatment Conditions

Pairs of subjects are randomly assigned at the beginning of the game to have either a
payoff scheme that represents the status quo rules governing OPOs and TCs or a payoff
scheme that represents our proposed holistic regulatory rules. The former rewards (pe-
nalizes) OPOs for TC-accepted (TC-declined) kidneys from deceased donors declared by
OPOs to be eligible and rewards (penalizes) TCs for good (bad) patient health outcomes
for transplants that TCs chose to carry out by accepting a kidney. In contrast, the pro-
posed holistic approach emphasizes aligning the interests of OPOs and TCs by rewarding
each of them for improvements in good health outcomes both among patients selected
for a transplantation and patients who remain on the waitlist.

In the status quo condition, subjects are paid based on different payoff schemes. For
each round, Player 1 earns $0.10 by offering two jars that were subsequently both accepted
by Player 2, gets a $0.30 penalty by offering two jars that were subsequently both declined
by Player 2, and gets $0.00 by either not offering the jars at all or offering two jars when

only one jar was accepted by Player 2.'2 For each round, Player 2 earns nothing if Player

HInformation about recovered kidneys can include the report of the recovering surgeon, photos, biop-
sies, etc.

12By giving equal payoffs to the OPO for not recovering one or for recovering two and having one
discarded (kidney declined by the TC), we remain agnostic about the relative costs of unrecovered
versus discarded kidneys, both of which are subjects of considerable controversy (Recent Senate hearings

12



1 did not offer the jars or if she declined both jars, earns $0.25 by mixing a jar with an
urn and drawing a blue ball from the mixed urn, and gets a $1.00 penalty instead if a
red ball was drawn from the mixed urn.'®> Under these payoffs where Player 2 is paid
only if she mixed jars and urns, it is sometimes income-maximizing for Player 2 to mix a
jar with fewer blue balls (lower quality) into an urn as long as the mixed urn still yields
a high enough chance to draw a blue ball (notice that this “makes an urn worse” and
can be thought of as an inappropriate transplant: the patient’s expected health outcome
would be better in the absence of a transplant.).!

In the holistic condition, both subjects are paid based on the number of blue and
red balls drawn from both urns in each round. For each round, Player 1 earns $0.16 for
each blue ball drawn from the urns whether mixing happened or not. He gets an $0.08
penalty for each red ball drawn from the urns. Player 2 earns $0.20 for each blue ball
drawn from the urns whether mixing happened or not. She gets a $0.10 penalty for each
red ball drawn from the urns.

Note that, while in the status quo condition only the health outcomes of transplanted
patients are used for the determination of TC payoffs, in the holistic condition health
outcomes of both patients determine payoffs every round.

In practice, if we want to make TCs responsible for an entire patient pool attributed
to them, it would be unreasonable to penalize them at the same level for a death or a bad
health outcome for every patient as is presently done for transplanted patients (since not
all patients can be transplanted, and untransplanted patients will inevitably experience
a substantial rate of bad health outcomes). The lower penalty for red balls drawn from
urns at the end of each round of the holistic condition reflects this intuition.

That said, keep in mind that for this treatment of the experiment, we are not only
changing from status quo to holistic incentives, but also changing the payoff parameters
for TCs. We will return to this later, when we replicate both conditions with different
parameters.

Subjects were told exactly how many rounds they would play the game, as well as the

(in 2022) have focused on discard kidneys, while Aubert et al. (2019) address the issue of unrecovered
kidneys in the US as compared to France).
13In other words, Player 2 gets a $0.50 reward for mixing jars into both urns and drawing blue balls
from both, a $0.75 penalty for mixing jars into both urns and drawing a blue ball from one and a red
ball from the other, and a $2.00 penalty for mixing jars into both urns and drawing red balls from both.
1For example, in an actual TC, a patient could sometimes be better served if the present organ were
rejected and instead the patient waited for a better offer.

13



payoff scheme for both themselves and the other player with whom they were playing the
10 rounds of the game. At the end of each round, subjects were informed of the payoffs
they received for that round as well as what the other player received for that round.
Both players were presented with a table to help them keep track of actions taken by
both players and their respective earnings from each of the previous and current rounds.

All experimental sessions were conducted online using US-based subjects recruited via
the Prolific platform. Batches of subjects were given a 10-minute window to show up and
participate in the game. Subjects’ basic demographic information were collected as they
arrived, and then were admitted to a waiting room. They were then paired off based on

arrival time to the waiting room to play 10 rounds of the game.

3.2.1 Theoretical Predictions

In this section, we describe the subgame perfect equilibrium under expected income
maximization by both players as well as the optimal response by the first player given

the actual behavioral response of the second player.

Insert Figure II about here.

First, consider the status quo condition. Examine Figure II as we work backwards
from Player 2’s optimal strategy. An expected income maximizing Player 2 will only
mix a jar into the urn if the proportion of blue balls in the mixed urn is high enough.
Let #(Blue) denote the number of blue balls in a mixed urn (with 100 balls from a jar
and a 100 balls from an urn), each possible #(Blue) given a combination of urn and jar
types is represented by a point on a graph in Figure II. As both urns and jars are drawn
from uniform distributions, each point on a graph is equally likely to be drawn given
the specific jar and urn types depicted by that graph. Player 2 would prefer mixings
(transplants) represented by points to the Northeast on the graph. An expected income

maximizing Player 2 will mix a jar into an urn if:

0.25#(Blue) > #(Red) = 200 — #(Blue) (1)

where #(Red) is the number of red balls (out of 200). Therefore, Player 2 will use a
threshold rule of mixing if the mixed urn will have #(Blue) > 160. The transplants that
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are accepted to an expected income maximizing Player 2 are represented by the (green)
shaded areas in Figure II.

Reviewing the top panel of graphs in Figure II, we can see that an expected income
maximizing Player 2 would leave jars unused in most cases (as represented by the small
shaded areas for most of the graphs on the top panel). Reviewing the first two graphs on
the top panel, we can see that Player 2 will mix a High Quality jar into a High Blue urn
less than 42% of the time and into a Low Blue urn less than 1% of the time. Reviewing
the last two graphs on the top panel, we can see that Player 2 will mix a Low Quality
jar into a High Blue urn less than 2% of the time and never into a Low Blue urn.

Next we work backwards and evaluate what Player 1 would do under the status quo
condition. Let Pr(Accepted = ) denote the probability that Player 2 will accept = of the
2 offered jars. Given Player 2’s optimal strategy, an expected income maximizing Player

1 will only offer if:

0.1 Pr(Accepted = 2) > 0.3 Pr(Accepted = 0). (2)

Given Player 2’s optimal strategy, we have Pr(Accepted = 2) < 1% < Pr(Accepted =
0). This makes the expected income of Player 1 strictly negative whenever he recovers a
pair of jars. Therefore, Player 1’s optimal strategy is to never recover any jars.

If all players are maximizing expected income perfectly and it is common knowledge
that they do, we would expect that very few transplants would be performed from recov-
ered organs in the status quo condition and no organs would be recovered as a result.

The subgame perfect equilibrium looks different in the holistic condition. To see this,
first consider Player 2 again. Player 2’s optimal strategy is now represented by the middle
panel of graphs in Figure II. Player 2 mixes a jar into an urn whenever it can improve
the odds of drawing a blue ball from the resulting urn. That is, Player 2 would prefer
mixings (transplants) represented by points Southeast of the line on which the number
of blue balls is the same for the jar and the urn on the graph.

Reviewing the first two graphs on the middle panel in Figure II, we can see that Player
2 will mix a High Quality jar into a High Blue urn most of the time (75%) and into a Low
Blue urn 100% of the time. Reviewing the last two graphs on the middle panel, we can
see that Player 2 will mix a Low Quality jar into a High Blue urn about 11% of the time

and into a Low Blue urn about 58% of the time. Player 2 will mix 1.2 jars per round on
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average (1.8 if the jars are High Quality and 0.7 if the jars are Low Quality).

Player 1 wants Player 2 to have the option to increase the chance of a blue ball being
drawn at the end of each round. Given Player 2’s optimal strategy, Player 1 can only
weakly reduce his expected income by not offering the jars and offering the jars is a
dominant strategy, regardless of jar quality.

We get the following for expected income maximizing players:

Proposition: In the subgame perfect equilibrium under the assumption that players max-
imize expected income, jars are never recovered by Player 1 (OPO) under the status quo
condition and jars are always recovered under the holistic condition, Player 2 (TC) will
perform no mixing (transplants) under the status quo condition but 1.2 mixes will be
conducted per round under the holistic condition.

Neither actual transplant centers nor experimental subjects are robots who maximize
expected income perfectly. An important deviation from expected income maximization
is action bias. A series of pilot studies with 748 subjects, reported in Appendix Section
A 4, provide some insights on the presence of such action bias. Based on results from our
pilot experiments,'® we see much higher rates of transplantation (mixing) than expected
under the status quo condition, offering support for the presence of action bias for Player
9 16

Action bias describes people’s tendency to favor action over inaction, sometimes at a
cost. In our experiment action bias could result in part from other-regarding preferences,

since both players can benefit only when the other acts: e.g. Player 2 might act to

15Before the actual run of our experiment, we piloted variants of this experiment where the OPO
only gets 1 jar for each round between June 15, 2021 and July 13, 2021. Please see Appendix Section
A .4 for more details including regressions analogous to the ones reported in this paper. The results on
recovery, discards, and transplant rate are largely similar to the experiment reported in this paper. The
payoff/incentive parameters for these pilots were largely similar to the main experiment: the penalties
for having all recovered jars declined and the rewards for having all recovered jars accepted for the
OPO under the Status Quo condition, the penalty for drawing a red ball and reward for drawing a blue
ball post-mixing for the TC under the Status Quo condition, and the penalty /reward for each red/blue
ball drawn for both players under the Holistic condition are all the same as the main experiment. The
difference between these pilot rounds is in the distributions (of red-versus-blue balls) from which the jars
and urns are drawn in each round. The raw data and replication code for the pilots will be available for
download on the Dataverse Repository of the Journal.

16While main results will be presented below, we offer a slight preview of the results to shed light
on the degree of action bias. We observed in the status quo condition of the main experiment that
Player 2s accepted both jars 42.0% and rejected both jars 5.0% of the time when the jar type is High
Quality (thus, 0.1 Pr(Accepted = 2) = 4.2% > 0.3 Pr(Accepted = 0) = 1.5% for High Quality jars), and
accepted both jars 16.8% and rejected both jars 39.2% of the time when the jar type is Low Quality
(thus, 0.1 Pr(Accepted = 2) = 1.7% < 0.3 Pr(Accepted = 0) = 11.7% for High Quality jars). Considering
Player 2’s actual behavior, an expected income maximizing Player 1 will recover jars when the jars are
High Quality and not recover them when they are Low Quality.

16



reciprocate being offered jars by player 1.

Such a natural bias for action has been documented in and out of the laboratory
(Ledyard (1995), Patt and Zeckhauser (2000), Zeelenberg et al. (2002), Bar-Eli et al.
(2007), Sunstein and Zeckhauser (2011)). It is reasonable to model hospitals that opt
into having a transplant service as agents who exhibit action bias, just as others have in
other healthcare provider settings (e.g., Kiderman et al. (2013)). This bias might have
translated to risky actions (e.g. risky transplants) that led to bad outcomes and occasional
penalties from UNOS, payers and other regulatory bodies. That is, the current regulations
of TC’s are designed to push back against this bias for action. Thus, using lab experiment
participants who similarly exhibit action bias allows us to bring behavior absent from
simple economic models to our experiment to model the players in transplantation.!”

The action bias for Player 2 can be large enough such that when the jars are High
Quality the frequency with which Player 2 accepted both jars are more than one third of
the frequency with which he accepted neither. Indeed, this is consistent with the data in
the main experiment, presented below. Since 0.1 Pr(Accepted = 2) > 0.3 Pr(Accepted =
0) in this case, a Player 1 responding to a Player 2 who has such an action bias will
recover High Quality jars.

If, we embrace bias for action for both Players to capture a behavioral trait of real-life
OPOs and TCs, we get Player 2s who accept more jars for mixing than combinations
that are represented by the green areas in Figure II and Player 1s who offers both High
and Low jars under the status quo condition and not just under the holistic condition.

If players are expected income maximizing in an environment with a bias for action
of the magnitudes we saw in our pilot experiments and in this one, we would expect that
jars of High Quality are always recovered by Player 1 (OPO) under either conditions
and jars of Low Quality are sometimes recovered under status quo condition but always
recovered by Player 1 under holistic condition, and Player 2 (TC) will perform mixings

(transplants) under either conditions.

"There could be other reasons to explore these institutions behaviorally besides what is mentioned
here directly. For instance, mistakes can also lead to actions that are different from what robots who
maximize expected income would do.
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3.2.2 Separating incentive architecture from payment magnitudes: a

replication with different payoff parameters and additional controls

As noted earlier, the parameters for our Status quo and Holistic conditions were chosen to
represent the current regulations and our proposed regulations, respectively. Status quo
and holistic not only have different incentive structures but also have different payofts for
bad health outcomes, so our experimental results could be due to either or both. That is,
we can entertain two hypotheses about different behaviors observed between the status

quo and holistic treatments:

o (our) main hypothesis: Status quo discourages transplanting risky patients and

kidneys, but holistic incentivizes every health-improving transplant; and

« alternative hypothesis: status quo severely penalizes failed transplants but (because

of the different payoff parameters) holistic doesn’t.

That is, the alternative hypothesis suggests that if we reduced the large penalty for
failed transplants in the status quo condition, it might elicit behavior more like the
holistic condition, even without directly providing holistic incentives. In the replication
experiment described next, which employs quite different payoff parameters, we look
at a new “counterfactual” status quo treatment that does not severely penalize failed
transplants (but continues to only incentivize TC’s on the success or failure of transplants
that are performed). We will compare it to a re-parameterized holistic treatment that
continues to incentivize both OPO and TC based on the outcomes of all patients.

The replication experimental design, information availability to the players, and con-
trol/treatment conditions are all identical to those of the main experiment, except for
the payoff parameters, i.e. the benefits from drawing a blue ball and the costs of drawing
a red ball for both conditions.

The replication payoff parameters are also chosen to equalize the payoffs at equilibrium
for expected payoff maximizers, and the expected payoff (of 0) for taking no action (In
the holistic treatment, players who take no action nevertheless receive payoffs based on

the health outcomes of all patients.).!®

18There are no rewards or penalties when both players do nothing under the status quo condition while
the odds of drawing blue balls and red balls are both 50% (as we make one draw from U[40, 100] and
another one from UJ0, 60]). Therefore, to ensure that players who do nothing will get the same expected
income ($0) under either condition (Holistic Treatment 2 and Counterfactual Status Quo), we set the
reward for drawing a blue ball under Holistic Treatment 2 to equal the penalty for drawing a red ball.
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We consider a “Counterfactual Status Quo” condition that doesn’t severely penal-
ize bad transplant outcomes. This allows us to compare it to a comparable “Holistic
treatment 2”7 such that the expected payoffs from the two conditions are the same at
equilibrium. The conditions described here were run as a replication and sensitivity
analysis sixteen months after the main sample.

The new parameters are as follows (As will be explained below, some of the parameters
have to be specified to multiple decimal places to equalize all of the payoffs described
above.).

Counterfactual Status Quo: Player 1’s payoffs are the same as in the Status Quo
condition, Player 2’s payoffs are: the penalty of drawing a red ball after mixing is $0.1
and the reward of drawing a blue ball after mixing is $0.11175. Here, we reversed the
magnitude of the penalty of drawing a red ball after mixing and the reward of drawing a
blue ball after mixing for Player 2 relative to the main experiment.

Holistic Treatment 2: Player 1 earns $0.0957 for each blue ball drawn and loses
$0.0957 for each red ball drawn from the urns whether mixing happened or not, while
Player 2 earns $0.1 for each blue ball drawn and loses $0.1 for each blue ball drawn from

the urns whether mixing happened or not.’

YA few details regarding the reasoning behind the choice of these parameters, especially ones that
carry many decimal places are explained here. Income maximizers under either holistic condition will
improve the odds of drawing blue balls relative to the 50% chance by doing nothing whenever they
can with a jar that has fewer blue balls than an urn. Recall that for High Quality jars blue balls are
drawn from a U[70,100] distribution and for Low Quality jars blue balls are drawn from a U[0, 70]
distribution while an urn with number of blue balls drawn from a uniform distribution U[40, 100] as well
as another urn with number of blue balls drawn from a uniform distribution U[0, 60] would be available
in each round. If every opportunity to improve the odds of drawing blue balls were taken, Player 2’s
payoffs can be improved to improve the odds of drawing a blue ball to 61%. Picking a round number
of $0.1 for reward/penalty for Player 2 under Holistic Treatment 2, these improved odds of blue balls
under optimal play will yield Player 2 an expected $0.44 over 10 rounds. If we hold Player 1’s payoff
parameters constant between the original Status Quo condition and the new Counterfactual Status Quo
condition while picking a round number of $0.1 as the penalty of drawing a red ball after mixing for
Player 2, we will have to set the reward of drawing a blue ball after mixing at $0.11175 for Player 2 in the
new Counterfactual Status Quo condition if we want Player 2 to earn $0.44 over 10 rounds in expected
value terms (as she would under Holistic Treatment 2) under the Counterfactual Status Quo condition
when she acts (1) optimally as an expected income maximizer and (2) does so in response to a Player
1 who offers High Quality jars but not Low Quality jars. Subsequently, if a Player 2 acts in a manner
consistent with (1) and (2) under these Counterfactual Status Quo condition payoff parameters and
Player 1’s payoff parameters are held constant between the original Status Quo condition and the new
Counterfactual Status Quo condition, Player 1 will make an expected $0.42 over 10 rounds. Therefore,
we can pin down the payoff levels needed for Player 1 in the Holistic Treatment 2 under the improved
odds of drawing a blue ball of 61% such that he would earn an expected $0.42 over 10 rounds - giving
us $0.0957 for each blue ball drawn and loses $0.0957 for each red ball drawn for Player 1 under Holistic
Treatment 2. Simulations were conducted to identify and verify that the parameters up to the decimal
places presented above will generate the same payoffs (accurate up to the 0.1 cent level per round) for
an expected income maximizing player in a role (Player 1 or 2) regardless of which of two treatment
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Notice that the Counterfactual Status Quo lowers the penalty but still penalizes only
failed transplants, not bad outcomes for untransplanted patients. So, like our main status
quo condition, it still discourages health improving transplants for very ill patients, but it
allows more room for risky (and perhaps inappropriate) transplants of healthy patients,
since it penalizes failures less. The Holistic Treatment 2 provides the same incentives as
our original holistic treatment: every health-improving transplant is incentivized, but no
inappropriate transplants.

Using similar theoretical reasoning as Section 3.2.1, we represent the optimal strategy
for expected-income-maximizing Player 2 under the Counterfactual Status Quo condition
in the bottom panel in Figure II. Reviewing the first two graphs on the bottom panel in
Figure II, we can see that Player 2 is predicted to mix a High Quality jar into a High
Blue urn 100% of the time and into a Low Blue urn 83% of the time. Reviewing the
last two graphs on the bottom panel, we can see that Player 2 is predicted to mix a Low
Quality jar into a High Blue urn about 64% of the time and into a Low Blue urn about
15% of the time. That is, an expected income maximizing Player 2 uses 1.83 of High
Quality jars and 0.80 of Low Quality jars for mixing. In response to this optimal strategy,
Player 1 will always recover/offer High Quality jars and never recover/offer Low Quality
jars under the Counterfactual Status Quo condition. The optimal strategy for expected
income maximizing Players 1 and 2 under Holistic Treatment 2 is unchanged from the
original holistic treatment in the main experiment.?

Finally, we get the following for expected income maximizing players:

Proposition: In the subgame perfect equilibrium under income maximization, High Qual-
ity jars are recovered but Low Quality jars are not recovered by Player 1 (OPQO) under
the Counterfactual Status Quo condition and jars are always recovered under Holistic
Treatment 2. Player 2 (TC) will perform 0.9 mixes on average per round under the
Counterfactual Status Quo condition. Player 2 will perform 1.2 mixes on average under

Holistic Treatment 2 (the same as under holistic treatment in the main experiment).!

conditions they are randomized into (see code posted on the Dataverse Repository of the Journal).
20Player 2’s optimal strategy under Holistic Treatment 2 is represented by the middle panel in Figure
11
21At equilibrium, there can be some “inappropriate transplants” conducted by Player 2, who will
perform 0.08 mixes per round in which a jar with fewer blue balls than an urn is mixed into the urn
(nevertheless producing a posiive expected payoff). As Low Quality jars will not be offered at equilibrium,
these bad transplants/mixes will not be with of Low Quality jars.
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4 Data and Results

4.1 Sample Population and Check for Balance

The experimental results for the two main conditions are from 324 subjects who partic-
ipated in pairs in one of 162 sessions in the Summer of 2021.?2 There were 83 sessions
under the holistic condition and 79 under the status quo condition. The experiment lasted
up to 59:57 minutes and average earnings were $5.34 per subject, in addition to a $5.00
show-up fee. The experiment was conducted using software written in JavaScript and
hosted on AWS cloud environment. Subjects were recruited through Prolific and redi-
rected to the game website after completing a brief Qualtrics survey on their demographic
background. Payoffs and actions are recorded in a PostgreSQL relational database that
can be downloaded as csv files.?

Table I presents summary statistics, with the full sample in columns 1 and 2. The
last column of Table I investigates the balance between the treatment groups. Overall,
balance is achieved across subject demographics (with the exception of the age groups
35-44 and 45-54) as well as the number of blue balls in the jars and urns that players

encounter.

| Insert Table I about here. |

Panel A of Figure III presents descriptive statistics that compares the key outcomes
of the status quo and holistic conditions, and each of the subsequent sections will discuss

the bar clusters shown in the Figure.

’Insert Figure IIT about here.

4.2 Recovery, Discards, Transplants

The first pair of bars of Figure III displays the average rates of jar recovery and offering

by Player 1. Overall, Player 1s recover 17.4 percentage points fewer jars under status

22164 sessions were completed but one subject participated in 2 different sessions. The results in the
paper uses the sample where this subject and the 2 players who played against them were dropped.
Including the results from these 2 dropped sessions does not change the results in this paper.

23The software, along with the data and replication code, can be accessed through the Dataverse
Repository of the Journal.
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quo compared to holistic regulations: 58.6% and 76.0% of the jars are recovered under
status quo and holistic conditions respectively. The first column of Table II shows the
results unconditional on jar quality type while the second and third column show results
conditional on jar quality type.?* The difference is significant for low quality (fewer blue
balls on average) jars: 29.9 percentage points fewer jars under status quo. Both of these
results are significant. However, there is no statistically significant?® difference in recovery
rates when the jars are high quality jars. Player 1s recover similarly when the observed
jar quality type is high (number of blue balls), but the recovery behavior diverges when
the observed jar quality type is low.

\Insert Table IT about here. ‘

The second pair of bars of Figure IIT and columns 4 to 6 of Table II show the results
on instances where a pair of jars could have benefited at least one urn but was not
recovered. Under the status quo condition, Player 1 “missed recovery opportunities”
26.2% of the time while missed recovery is only 15.7% under the holistic condition. The
differences are significantly higher overall and when jars are of a low quality type, by
10.5 percentage points and 16.6 percentage points respectively (columns 4 and 5 of Table
IT). This indicates that one out of four times, it would been better for the Player 1 (the
OPO) to recover the jars (“kidneys”) for the objective of increasing the expected number
of blue balls drawn from urns (better population health outcomes) but he did not under
status quo.

The third pair of bars of Figure III and the first column of Table IIT show that the
average quality (average number of blue balls) of recovered and offered jars is higher
under the status quo condition. The average recovered jar has 65.1 blue balls (out of
100) under the holistic condition while the average recovered jar has 71.0 blue balls. This
is because of the cherry picking done by Player 1s as evidenced by the lower recovery
rates above: average quality of recovered is similar if we only look at jars that are ex ante

high quality type.

\Insert Table IIT about here.

24Player 1s, the OPO players, can only observe jar quality type when they make the recovery decision
but not actual quality (number of blue balls) Therefore, we are only controlling for jar quality types.
25 At conventional levels.
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The fourth pair of bars of Figure III and columns 2 to 4 of Table III display the
results on jar discards by Player 2 when Player 1 offered her a jar. Despite the lower
average quality of offered jars under the holistic regulations condition, Player 2s are not
any more likely to discard jars than in status quo (see columns 2 to 4 of Table III).
The threshold for accepting a jar to carry out a transplant is significantly lower under
the holistic regulations condition as indicated by 7.0 fewer blue balls in the average
post-transplant urn (see column 3 of Supplementary Table A4). The player representing
TCs accepts “Low Quality” jars 22.1 percentage points less often when offered jars under
status quo (Supplementary Table A4 column 6). More generally, she is also accepting jars
less aggressively for transplants that increase the percentage of blue balls in an urn after
transplantation in the status quo condition - the average jar (kidney) accepted for such
transplants has 4.8 more blue balls under status quo (Supplementary Table A4 column
5). Under the holistic condition, they are more aggressively transplanting patients who
are sicker on the baseline (urns transplanted under status quo has 13 more blue balls
before transplantation; see Supplementary Table A4). Furthermore, the fifth pair of bars
of Figure III and columns 5 to 7 in Table IIT show that Player 2s (TC) discard jars that
could have helped the blue-ball-odds of an urn in a level that is 23.8 percentage points
more under status quo condition (49.8%) than under holistic regulations (26.0%).

The sixth pair of bars of Figure III and Table IV displays the results on mixing
(“transplants”) by Player 2. The first 3 columns in Table IV shows the results on mixing
rate. On average, Player 2s mix 35.5% of the urns under status quo and 44.3% of the urns
under holistic conditions.?® In other words, Player 2s mix about 8.8 percentage points
less under status quo compared to holistic regulations. These results are significant at

conventional levels, controlling for jar/urn quality or not (see Table IV).

\Insert Table IV about here. \

Conditional on jars being recovered and offered by Player 1, Player 2 can also harm

the odds of a good outcome for an urn by mixing a jar with fewer blue balls than that urn

26Conditional on the actual recoveries and offers by Player 1 observed in the data for each round of
each game, a perfectly expected income maximizing Player 2 would have mixed 9% of the urns under
status quo and 48% of the urns under holistic conditions. The bias for action is statistically significant
in the status quo condition but not in the holistic condition: the percentage of urns mixed is statistically
similar at conventional levels between the observed and perfectly-expected-income-maximizing-Player-2-
level conditional on actual recoveries for holistic but not for status quo.

23



into the urn (“harmful transplants”). The seventh pair of bars of Figure III and columns
4 to 6 in Table IV show that Player 2s conduct many more harmful transplants under the
status quo condition (22.9%) than under holistic regulations (8.3%). These results are

significant at conventional levels, controlling for jar/urn quality or not (see Table IV).

4.3 Impact on “Health Outcomes”

Based on the number of blue and red balls in the urns at the end of each round,?”
the expected number of red balls drawn is 46.2% and 42.1% for status quo and holistic
conditions respectively (last pair of bars of Figure IIT ).?® In other words, we expect that
a red ball or a bad outcome is 4.1 percentage points more likely to be drawn from an urn
under the status quo condition compared to under holistic regulations (see column 1 of
Table V). To interpret the magnitude of the effect, we can compare these expected bad
outcomes figures with the best attainable expected outcomes given the actual proportions
of red and blue balls drawn for each round and each pair of player. The percent differences
between the actual expected bad outcome figures and the benchmark best attainable
expected outcomes can be thought of as measures of “excess bad health outcome.”?® The
best attainable expected bad outcome, given the actual red and blue proportions of the
urns and jars used in the game, is 39%. The excess expected bad outcomes are therefore
18% and 7% for the status quo and holistic conditions respectively. This means that
moving from the status quo to the holistic condition reduced the excess expected bad
outcomes by more than half.

A permutation test was also conducted on 162 pairs of players to determine if status
quo treatment lead to a difference in mean excess expected bad outcomes. The status
quo group has 79 pairs and the holistic group has 83 pairs. Results showed that the
mean excess expected bad outcomes are significantly different between the two groups

1'30

(p = 0.000) at a significance level of 0.0 These results confirm that the holistic

27 After mixing if mixing occurred. That is, although the players are paid on draws from the urns, we
analyze the composition of the urns at the end of each round rather than the realization of the draws
(which are a noisy signal of the composition of the urns).

28Conditional on the actual recoveries and offers by Player 1 observed in the data for each round of
each game, a perfectly expected income maximizing Player 2 will mix in a way such that 41.6% and
38.8% of the balls drawn are expected to be red under status quo and holistic conditions respectively.
While the levels of bad outcome rates are higher in the data than if the Player 2s are perfectly expected
income maximizers, the comparative statics results are similar.

29Te. “Excess bad outcome” = (“Observed expected bad outcome” divided by “Best attainable expected
bad outcome”) minus one.

30A Mann-Whitney U test was also conducted on 162 pairs of players to determine if status quo
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treatment had a significantly positive impact on the expected health outcomes.
In the actual draw in our experiment, 46.2% and 42.8% of the balls drawn are red

under status quo and holistic conditions (see Supplementary Table A1).3!

The largest
gains in health outcomes under holistic regulations are expected to come from the Low

Blue urns (representing sicker patients) (see columns 2 and 3 in Table V).

\Insert Table V about here. ‘

The difference in bad outcome rate is most notable among the urns representing the
healthiest and sickest patients. Looking only at rounds where at least one urn has more
than 90% blue balls or less than 10% blue balls, a red ball is expected to be 7.0 percentage
points more likely to be drawn from an urn under the status quo condition compared to
under holistic condition (see column 4 of Table V).?? Bad outcome differences are expected
to be only 2.6 percentage points more likely under the status quo condition compared to
under holistic regulations in rounds where neither urns have between 10% to 90% blue
balls (see column 7 of Table V).33

The results on missed recoveries, bad discards, and bad mixings (transplants) offer
evidence for efficiency loss. The results on red ball rates tell us that holistic regulations
can benefit the “well-being” of the overall population, and this benefit will mostly come

from improvements from the “sickest” and “healthiest.”

4.4 Results Under Alternative Parameters (from Section

3.2.2)

The results for the experiment with alternative parameters are from the 314 subjects

who participated in pairs in one of the 157 sessions in December of 2022 via Prolific.

treatment lead to a difference in mean excess expected bad outcomes. The status quo group has 79 pairs
and the holistic group has 83 pairs. Results showed that the mean excess expected bad outcomes are
significantly different between the two groups (z = —6.187, p = 0.000) at a significance level of 0.01.

31The difference of 3.4 percentage points is significant at the 10% level. Since we observe the actual
lotteries associated with the drawing of a ball from each urn, the observed outcome is a noisy signal of
the actual expected health outcomes compared to the exact expected value conditional on the realized
urns. Therefore, we do not have to rely on the actual draws to understand the impact on expected health
outcome.

32In the actual draw in our experiment, a red ball is 5 — 7 percentage points more likely to be drawn
from an urn at rounds where at least one urn has more than 90% blue balls or less than 10% blue balls
under the status quo condition compared to under holistic regulations (see Supplementary Table A2).

33In the actual draw, bad outcome differences are not significant (at conventional levels) in rounds
where neither urns have between 10% to 90% blue balls. See Supplementary Table A3.
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Participants in the main experiment were barred from participating in the experiment
with alternative parameters. There were 70 sessions under Holistic Treatment 2 and 87
under the Counterfactual Status Quo condition. Table VI presents summary statistics
in columns 1 and 2 and the test for balance between the treatment groups in the last
column. Overall, balance is achieved across subject demographics (with the exception of
the age group 25-34) and number of blue balls in the jars and urns, similar to the main
experimental sample.

The comparative statics results for most of the key outcomes of interest (jar recovery
rate, missed beneficial recovery, discard rate conditional on jar and urn blue ball count,
bad discards, transplant rate, bad transplants, and “health outcomes”) for this experiment
with alternative parameters are the same as those obtained from the main experiment.*
We discuss the key results from the experiment with alternative parameters briefly below.

Comparing Table VII with Table II from Section 4.2, we can see that in the alter-
native parameter experiment, Player 1’s recovery behavior (recovery rate and missed
beneficial recovery opportunities) is very similar to the behavior of the Player 1s from
the main experiment. Furthermore, the coefficients we obtained from the alternative pa-

rameter experiment are statistically indistinguishable from those we obtained from the

main experiment.

| Insert Table VII about here. |

Next, we compare Table VIII with Table III from Section 4.2. Here we still find higher
cherry-picking by Player 1 in recovery under Counterfactual Status Quo as the average
quality (average number of blue balls) of recovered and offered jars is higher (significant at
the 10% level) under the Counterfactual Status Quo. The magnitude of cherry-picking by
Player 1 is slightly lower in the alternative parameter experiment (though not statistically
different from the coefficient from the main experiment reported in Table IIT). Given this
slightly lower level of cherry-picking by Player 1 and lower penalties for drawing a red ball

after mixing by Player 2, it is perhaps not surprising that we now observe a significant

34Given that the alternative parameters penalize red balls less when a transplant/mixing happened,
we would expect that the effects of the Status Quo treatment on reduced transplant rate will be less
pronounced while the increased bad transplant rates will be more pronounced under the alternative
parameters when compared to the main experiment. Indeed, the comparison between the point estimates
for both of these outcomes for the experiment with alternative parameters and the main experiment are
as expected (although the difference is not statistically significant).
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difference in discard rate where there discards are 5.5 percentage point higher under
Holistic Treatment 2 when we don’t condition on the actual number of blue balls in the
jars or urns (see Column 2 of Table VIII). However, this difference might not be material
as the Player 2s are not any more likely to discard jars under Holistic Treatment 2 than
in Counterfactual Status Quo once we control for the number of blue balls in just the jars
or both the jars and urns (see columns 3 to 4 of Table VIII). Furthermore, the coefficients
we obtained from the alternative parameter experiment are statistically indistinguishable

from those we obtained from the main experiment.

| Insert Table VIII about here. |

Comparing Table [X with Table IV from Section 4.2, we can immediately see in Col-
umn 1 of Table IX that Player 2s mix about 5.8 percentage points less under Counterfac-
tual Status Quo compared to holistic regulations under Holistic Treatment 2 (compared
to 8.8 percentage points in the main experiment) and conduct many more harmful trans-
plants under the Counterfactual Status Quo condition (Column 4-6 of Table IX). Again,
the coefficients we obtained from the alternative parameter experiment are statistically

indistinguishable from those we obtained from the main experiment.

‘Insert Table IX about here. ‘

Finally, a quick comparison between Table X with Table V from Section 4.3 shows that
the Counterfactual Status Quo treatment has very similar effect on the bad outcome rate
(see Columns 1-9 of Table X). We conducted a permutation test on 157 pairs of players to
determine if the Counterfactual Status Quo treatment lead to a difference in mean excess
expected bad outcomes (relative to Holistic Treatment 2). Just like the main experiment,
the results show that the mean excess expected bad outcomes are significantly different
between the two groups (p = 0.000) at a significance level of 0.01.%° These results confirm
the finding that the Counterfactual Status Quo treatment had a significantly negative
impact on the expected bad outcomes in the alternative parameter experiment, just as

the status quo condition did in the main experiment.

35We also conducted a Mann-Whitney U test on 157 pairs of players to determine if the Counterfactual
Status Quo treatment lead to a difference in mean excess expected bad outcomes, and the results show
that the mean excess expected bad outcomes are significantly different between the two groups (z =
—5.268, p = 0.000) at a significance level of 0.01.
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| Insert Table X about here. |

Tables VII, VIII, IX, and X (and the pilot experiments reported in the Appendix
Section A.4) demonstrate that the results and key insights of our experiment are robust
to varying parameters. This suggests that the behavior and outcomes are driven by the
architecture of the incentives rather than the levels and ratios of the benefit from the

blue ball to the cost of the red ball.

5 Further design issues: which organizations have
responsibility for which patients?

For simplicity, we have been referring to the patients for which transplant centers have
responsibility as those on their waiting list. But in current practice, centers choose
which patients to enroll on their waiting lists, while our holistic incentives call for a non-
manipulable way to establish which TC and which OPO have responsibility for which
patients. This is an issue that has begun to be addressed in other areas of healthcare, by
establishing various sorts of patient service areas.

For example, the 2019 Advancing American Kidney Health initiatives begin to address
the fact that multiple players influence patient health (by financially incentivizing dialysis
centers to refer more patients to transplantation). At the heart of the initiative are
new payment models to be rolled out in select Hospital Referral Regions (HRRs).*® In
these new payment models,>” reimbursement payment adjustments made to “managing”
providers (including nephrologists working at or outside of TCs, as well as dialysis centers)
will be based on rates of home dialysis utilization and rates of kidney and kidney-pancreas
transplantation among patients who are attributed to these providers’ management.*® We
see the holistic regulation of TCs and OPOs as a complement to the direction taken by
the federal government in this 2019 initiative.

The implementable policy that reflects holistic regulations would include deciding

which OPO and TC are in charge of which patients. For example, the “default patient

36HRRs are often used in health policy to aggregate patients into a region for care delivery purposes.

3"The four highlighted payment models are Kidney Care First Model, Graduated Comprehensive
Kidney Care Contracting (CKCC) Model, Professional CKCC Model, and Global CKCC Model.

38Without improving the incentive issues outlined in the present paper, the increase in referrals for
transplantation might simply lengthen kidney waitlists.
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service area” for a TC might be based on areas from which past referrals to that TC
originated, while the patient service area of an OPO can be derived from its current
donor service area (which is typically much larger than the TC’s area). The default
patient attribution would make OPQO’s and TC’s share responsibility for the patients in
the intersection of their service areas.?”

Attribution logics with similar approaches have already been widely adopted in other
parts of healthcare.** But integrated decision-making could be hampered by the fact that
organ policy remains splintered between different federal agencies and UNOS. This level

of implementation won’t be easy, and is beyond the scope of this paper, but will be an

important part of the market design.

6 Summary and Conclusion

The shortage of transplantable organs is the cause of severe limits on life-saving trans-
plants in high income countries.*! To increase access to transplantation, market design

is needed to support every part of the supply chain of organs. These include at least
1. Increasing deceased donor registrations.*?

2. Increasing deceased donor recoveries by OPOs, and transplants by TCs (this pa-

per).*3

3. Increasing living donation.**

39Default service areas would have to be adjustable to take account of patients enrolled at TCs outside
of their default area, as well as patients enrolled at multiple TCs.

40Patient attribution to providers belongs to a broader, on-going policy discussion in healthcare. For
instance, patients are attributed to an accountable care organization (ACOs) based on their patterns of
primary care use, and each ACO is held accountable for the cost of all services received by the patients
attributed to them, even those received outside the ACO. ACOs are also often measured and partially
paid based on health outcomes for patients attributed to them (McClellan et al. (2010)). Even after over a
decade, ACO patient attribution remains imperfect and prone to strategic manipulation. Interviews with
industry experts reveal that there are private sector consultants who help ACOs strategically construct
the most profitable patient panels under the terms of their respective payment contracts. Future work to
identify a feasible attribution logic will be pivotal to the implementation of a holistic regulatory approach
for organ transplantation.

41Tn low and middle income countries, financial obstacles and availability of medical resources are more
often the limiting factors.

42Kessler and Roth (2012), Kessler and Roth (2014), Stoler et al. (2016), Stoler et al. (2017).

43 Advances in preserving organs would also increase transplants, by keeping organs viable for longer,
and hence accessible to more potential recipients (Giwa et al. (2017)).

44Gee Ashlagi and Roth (2021) for a survey of kidney exchange. We also need to lower the barriers
to cross-border exchange through global kidney exchanges (Rees et al. (2017)) and global kidney chains
(Nikzad et al. (2021)).
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4. More efficiently coordinating deceased and living donation through mechanisms like

deceased-donor-initiated kidney exchange chains (Melcher et al. (2016)).

Discussions and some policy actions are already underway.

This paper uses a laboratory experiment to model the decision architecture facing
OPOs and TCs, which shows that status quo regulations incentivise OPOs to under-
recover kidneys and incentivize TCs to cherry-pick kidneys and patients. In the ex-
periment, TCs missed opportunities to transplant that could have improved the health
of patients and (instead) discarded recovered organs, and conducted some transplants
that were not beneficial. OPOs failed to recover some organs that could have benefited
patients.

Holistic regulation that aligned OPO and TC interests by rewarding them based on
the health outcomes of the entire patient pool led, in our experiment, to more organ
recoveries by OPOs, higher utilization of organs by TCs to transplant sicker patients who
otherwise would have been untransplanted,?” and more appropriate transplantation by
TCs.

These findings suggest that we need to move beyond current discussions on the revision
of isolated metrics, and move the regulation conversation to consider the TCs and OPOs
together. Our experiment illustrates the benefits of an alternative, holistic regulatory
approach but does not outline the details of implementation and the precise way a patient
pool should be identified and attributed to different TCs and OPOs. Future work should
translate the holistic regulatory approach into actual legislation and rules. For instance,
we will need to develop a non-manipulable measure of transplant-eligible patients (distinct
from currently TC-managed waitlists) and a logic to attribute patients to specific TCs.
Nonetheless, insights from this study should alert regulatory bodies to the importance of

aligned, holistic incentives.
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Figure I: Stage Game for the OPO Player (P1) and TC Player (P2)
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Notes: This figure presents the flow of the stage game in this experiment. Each pair of players play
this stage game 10 times. The jars (with the handle) can be thought of as kidneys that can be
recovered and offered. The urns can be thought of as transplant candidates. The chance of drawing
a blue ball from an urn can be thought of as the odds of the patient represented by that urn getting

a good health outcome.
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Figure III: Outcome Variable Comparison

PANEL A: Main Experiment
Results

Missed Recovery g v | 16%

Offered Jar Quality | =, 657%

.19: significant 40%

D o — 42%
Bad Discard  o— tx o
XX
e |y 44%
23%
Harmful Transplant [ % 8%
Expected Bad 46%

Outcome I > ;. 42%
0% 10% 20% 30% 40% 50% 60% 70% 80%
Status Quo mHolistic
Standard errors clustered by player-pairs + p < 0.1; * p < 0.05; ** p < 0.01

PANEL B: Replication Results
with Alternative Parameters
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Notes: This figure reports the average levels of the outcome variables of interest, by treatment condition, of the 324 subjects in the main
experiment sample in Panel A and of the 314 subjects in the replication experiment (with alternative parameters) sample in Panel B.
This Figure shows averages (“mean”) by treatment condition. The significance-levels of the differences between treatment conditions
are reported. “Jar Recovery” is the percentage of the pairs of jars that are recovered and offered by Player 1. “Missed Recovery” is the
percentage of the pairs of jars that could have improved the odds of a good outcome (drawing a blue ball) of at least one urn but are
NOT recovered/offered by Player 1. “Offered Jar Quality” is the percentage of balls that are blue in each of the recovered and offered
jars, “Discard” is the percentage of recovered jars that are discarded/rejected. “Bad Discard” is the percentage of discarded jars that
has more blue balls than at least one urn (benefits at least one urn). “Transplant” is the percentage of urns where a mixing happened.
“Harmful Transplant” is the percentage of mixings that occurred which made the odds of blue balls worse for an urn. “Expected Bad

Outcome” is the proportion of red balls in an urn at the end of a round.
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Table I: Summary Statistics and Balance Checks

Total Holistic Status Quo
mean s.d. mean s.d. mean s.d. Difference p-value

Female 045 0.50 049 0.50 041 049 0.17
White 0.78 041 077 043 080 040 0.48
Black 0.09 028 008 027 0.09 0.29 0.60
Asian 0.07 026 0.09 029 0.05 0.22 0.16
Other Race 0.06 024 0.0 025 006 0.23 0.73
Hispanic 0.06 0.24 0.05 0.21 0.07 0.26 0.41
Employed Full-time 0.55  0.50 053 0.50 057 0.50 0.48
Unemployed 0.07 025 007 026 006 0.23 0.58
College Graduate 0.60 049 0.62 049 0.58 0.50 0.42
High School Graduate 0.99  0.08 1.00 0.00 099 0.11 0.15
Age 18-24 0.04 0.19 003 017 0.04 021 0.50
Age 25-34 033 047 036 048 029 0.46 0.18
Age 35-44 029 045 025 043 034 047 0.08*
Age 45-54 0.18 038 022 041 014 0.35 0.07*
Age 55-64 0.11 032 011 031 012 0.33 0.74
Age 65-74 0.04 020 002 015 0.06 0.23 0.13
Age 75-84 0.01 0.11 0.01 0.11 0.01 0.11 0.96
# Blue Balls in Jars 59.00 30.24 59.88 31.00 57.32 29.56 0.59
# Blue Balls in Urns ~ 51.00 11.81 51.28 11.00 51.09 12.61 0.92
# Subjects 324 166 158

N 3,240 1,660 1,580

Notes: This table reports the background characteristics of the 324 subjects in the main sample,
pooled and by treatment group. “Female” indicates the share of female sex; “White,” “Black,”
“Asian,” “Hispanic,” and “Other Race” indicate the shares of subjects belonging to each of these
categories. Age data was recorded in intervals, each one of the age categories indicate shares of
subjects in these age buckets. “High School Graduate” indicate the share of subjects who did not
graduate from high school, “College Graduate” indicate indicate the share of subjects who reported
that they have a bachelor’s or advanced degree. “Employed” indicate the share who are employed
full-time, while “Unemployed” indicates the share of subjects who selected are not employed either
full-time or part-time. “# Blue Balls in Jars,” “# Blue Balls in High Blue Urn,” and “# Blue Balls
in Low Blue Urn” indicate the average number of blue balls (out of 100 balls that are either blue
or red) in the jars and urns encountered by the subjects during the game. Table shows averages
(“mean”) and standard deviations (“s.d.”). The Difference p-value column reports the p-value for the
test of equality between the treatment and control groups. Stars indicate whether this difference is
significant.
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Table II: Impact on Jar Recovery Rates and Missed Opportunities for Beneficial Recov-
eries

) @ ®) @) ©) ©)
Jar Recovery Rate Missed Beneficial Recovery
All Low Quality High Quality All Low Quality High Quality
Status Quo -0.174** -0.299** -0.042 0.105** 0.166** 0.042
(0.035) (0.055) (0.038) (0.026) (0.036) (0.038)
Constant 0.760** 0.610** 0.913** 0.157** 0.225** 0.0874**
(0.024) (0.041) (0.022) (0.017) (0.024) (0.022)
N 1620 820 800 1620 820 800
R? 0.035 0.090 0.004 0.017 0.032 0.004

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = §y +
B1StatusQuo; + €;. Player 1 (OPO) can either recover a pair of jars or not (1=recover/offer jar;
0=not recover/offer jar). The independent variable “Status Quo” indicates the status quo condition
where the incentives resemble the current fragmented regulations. The 1% and 4" columns reports
results unconditional on jar quality type, the 2% and 5" columns reports results conditional on the
jar quality being low quality, and the 3¢ and 6! columns reports results conditional on the jar quality
being high quality. “Jar Recovery Rate” is the percentage of the pairs of jars that are recovered and
offered by Player 1. “Missed Beneficial Recovery” is the percentage of the pairs of jars that could
have improved the odds of a good outcome (drawing a blue ball) of at least one urn but are NOT
recovered /offered by Player 1.
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Table III: Impact on Recovered Jar Quality, Discard Rates, and Discards that could have

Benefited Urn(s)

(1) (2) (3) (4) (5) (6) (7)
Jar # Blue | Recovered Jar Discard Rate | Recovered % of Bad Discards

Status Quo 5.985** -0.022 0.020 0.024 0.238**  0.143** 0.060*
(2.106) (0.029)  (0.027)  (0.027)  (0.046) (0.039)  (0.030)
Jar # Blue Balls -0.007**  -0.007** 0.008**  0.010**
(0.000)  (0.000) (0.001)  (0.000)
High Urn # Blue Balls 0.003** -0.013*
(0.001) (0.001)
Low Urn # Blue Balls 0.000 -0.002*
(0.001) (0.001)
Constant 65.060%* 0.418*  0.878** 0.686**  0.260** -0.191**  0.777**
(1.379) (0.021)  (0.030)  (0.054)  (0.032) (0.021)  (0.053)

N 1094 1094 1094 1094 702 702 702
R? 0.012 0.001 0.300 0.317 0.064 0.323 0.564

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;v + €;. Player 2 (TC) can either discard 0, 1 or 2 jars if a pair of jars were offered
by Player 1. The results here are conditional on Player 1 having recovered jars and made an offer
to Player 2. The independent variable “Status Quo” indicates the status quo condition where the
incentives resemble the current fragmented regulations. “Jar # Blue Balls” is the number of blue
balls in each of the jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn.
“Low Urn # Blue Balls” is the number of blue balls in the low blue urn. “Jar # Blue | Recovered”
is the number of blue balls in each of the recovered and offered jars (out of 100), “Jar Discard Rate
| Recovered” is the percentage of recovered jars that are discarded/rejected. “% of Bad Discards” is
the percentage of discarded jars that has more blue balls than at least one urn (benefits at least one

urn).
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Table IV: Impact on Mixing (“Transplant”) Rate, and Mixings that Gave an Urn Worse

Odds for Blue

(1) (2) (3) (4) (5) (6)

Mixing (Transplant) Rate % Mixings Made Urn Worse
Status Quo -0.088**  -0.087** -0.088** 0.146**  0.166**  0.163**
(0.028)  (0.025)  (0.025) (0.030) (0.023)  (0.023)
Jar # Blue Balls 0.008**  0.008** -0.008**  -0.008**
(0.000)  (0.000) (0.001)  (0.001)
High Urn # Blue Balls -0.001** 0.004**
(0.001) (0.001)
Low Urn # Blue Balls -0.000 0.002**
(0.000) (0.001)
Constant 0.443** -0.018 0.086T  0.083**  0.685**  0.331**
(0.020)  (0.023)  (0.047) (0.016) (0.056)  (0.062)

N 1620 1620 1620 903 903 903
R? 0.012 0.332 0.336 0.042 0.297 0.352

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;v + €;. Player 2 (TC) can either mix 0, 1 or 2 jars into the urns if a pair of jars
were offered by Player 1. The results here are conditional on Player 1 having recovered jars and made
an offer to Player 2. The independent variable “Status Quo” indicates the status quo condition where
the incentives resemble the current fragmented regulations. “Jar # Blue Balls” is the number of blue
balls in each of the jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn.
“Low Urn # Blue Balls” is the number of blue balls in the low blue urn. “Mixing (Transplant) Rate”
is the percentage of urns where a mixing happened, this is the number of transplant(s) divided by
2 per round. “% Mixings Made Urn Worse” is the percentage of mixings that occurred which made
the odds of blue balls worse for an urn.

44



‘pPUNOI B JO PUL YY) JB Pal SI ey} UIN Ue
ur s[req jo a8ejueorod o1y ST o[qe) SIY} UL S[qeLreA juopuadep oY ], 'SUOIJL[NSeI POjUsTISeI] JUSIIND 1) S[UIDSAI SOATJUSIUI 91} SISYM UOIIPU0D onb snjejs o)

S99eITPUL ,0N{) SNIRIG,, d[eLIeA Juapuadopul o], "SMBIP [B1)0R 91} j0U Jq aures o1} Ul Iolaryaq g IoAR[J pue T IoAe[J [eN)or UO [RUOI}IPUOD SI8 9141 SINSAI
or T, "(eyel Ajyeriowr pajoadxe '3'0) oW0DINO ) esY Peq ' 198 03 pajoadxe sjuslyed/sejeprpued juejdsuer) jo oejusdiod o) Surjueseldel ‘punol oY) Jo puo
1]} J® SWIN UI S[[eq PAI dIv 1B} S[[( JO a8ejuedIod o) ST WO0IINO ST, [[eg PO %, SI o[} SIY) Ul Pa31odor 1S9I9)UT JO SUI0IINO O], "S[[Rq PaI Jo Surmerp
9} S SOWO0DINO YI[edY peq [oPOUW A\ % + *on®)sninig Ty + 0g = *{ [opow UOIjeWI}SS Y} I0J SHNsal Iojowrered pajewrrise o) sjuasald o[qe} SIY, :S970N

100>d .. '600>d ,‘T0>d 4
sosoyjuored UI SIOLID pIepue)q

7000 010°0 7000 G100 ¥50°0 2100 L00°0 020°0 L00°0 o
1801 1801 291z 6£G 6£G 80T 0291 0291 0¥2E N
(L00°0) (80070)  (900°0) (010°0) (9t00)  (1100)  (900°0) (8000)  (900°0)
«GT1€°0 =8VG0  wlEF0 F9T°0 8890 wI0F0  «F920 w8LG°0 . ITP0 JuR)suo))
(600°0) (110°0)  (L00°0) (610°0) (zzo0)  (9100)  (800°0) (¢100)  (L00°0)
81070 ~F€00 492070 L6€0°0 wT0T0 202000 4.LT0°0 «GG0°0 . IF00  ond) snjesg
ongg yStg onfg moT [y onrg ySig ongg Mo T [y onig ySIH onjg Mo (Y
umwwﬂﬁdom I0 umwvﬁoﬁm Q.HD OZ umwﬁﬂﬁﬁmm I0 uwovﬁoﬂm H:D @QO umﬁmQ u< mQMD Z<<
(6) (8) (L) (9) () (1) (g) (2) (1)

Io1ARTPE SUIXI[\ [BN)OY UO paseq (UmeI(] s[[eq poy) sewooin() peq pojoodxs uo joedu] : A o[qr],

45



Table VI: Summary Statistics and Balance Checks for Alternative Sample

Total Holistic Status Quo
mean s.d. mean s.d. mean s.d. Difference p-value

Female 044 050 045 0.50 043  0.50 0.66
White 0.75 043 076 043 0.75 044 0.73
Black 0.09 029 010 030 0.09 0.28 0.68
Asian 0.08 0.27 0.08 027 0.08 0.27 0.95
Other Race 0.07 0.26 0.06 023 0.09 0.28 0.33
Hispanic 0.08 027 005 0.22 010 0.30 0.11
Employed Full-time 0.56 0.50 060 049 053 0.50 0.25
Unemployed 0.07 025 006 0.23 007 0.26 0.54
College Graduate 0.59 049 056 050 0.60 0.49 0.49
High School Graduate 0.99  0.08 0.99 0.09 0.99 0.08 0.88
Age 18-24 0.03 0.18 0.01 0.12 0.05 0.21 0.11
Age 25-34 0.34 047 040 049 029 045 0.04**
Age 35-44 030 046 026 044 033 047 0.18
Age 45-54 0.18 038 019 039 017 0.38 0.76
Age 55-64 011 031 009 028 013 0.33 0.25
Age 65-74 0.04 0.18 0.04 020 0.03 0.17 0.50
Age 75-84 0.01 0.11 0.01 0.12 0.01 0.11 0.83
# Blue Balls in Jars 62.22 28.22 59.19 29.26 64.67 27.19 0.23
# Blue Balls in Urns  48.63 11.96 47.00 11.29 49.95 12.35 0.13
# Subjects 314 140 174

N 3,140 1,400 1,740

Notes: This table reports the background characteristics of the 314 subjects in the alternative sample
with revised experimental parameters, pooled and by treatment group. “Female” indicates the share
of female sex; “White,” “Black,” “Asian,” “Hispanic,” and “Other Race” indicate the shares of
subjects belonging to each of these categories. Age data was recorded in intervals, each one of the age
categories indicate shares of subjects in these age buckets. “High School Graduate” indicate the share
of subjects who did not graduate from high school, “College Graduate” indicate indicate the share
of subjects who reported that they have a bachelor’s or advanced degree. “Employed” indicate the
share who are employed full-time, while “Unemployed” indicates the share of subjects who selected
are not employed either full-time or part-time. “# Blue Balls in Jars,” “# Blue Balls in High Blue
Urn,” and “# Blue Balls in Low Blue Urn” indicate the average number of blue balls (out of 100 balls
that are either blue or red) in the jars and urns encountered by the subjects during the game. Table
shows averages (“mean”) and standard deviations (“s.d.”). The Difference p-value column reports
the p-value for the test of equality between the treatment and control groups. Stars indicate whether
this difference is significant.
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Table VII: Impact on Jar Recovery Rates and Missed Opportunities for Beneficial Re-
coveries for Alternative Sample

) @ ®) @) ©) ©)
Jar Recovery Rate Missed Beneficial Recovery
All Low Quality High Quality All Low Quality High Quality
Status Quo  -0.156** -0.253** -0.055 0.132** 0.209** 0.055
(0.029) (0.056) (0.035) (0.024) (0.039) (0.035)
Constant 0.771** 0.632** 0.901** 0.140** 0.184** 0.099**
(0.021) (0.041) (0.023) (0.016) (0.026) (0.023)
N 1570 767 803 1570 767 803
R? 0.028 0.063 0.007 0.026 0.051 0.007

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = §y +
B1StatusQuo; + €;. Player 1 (OPO) can either recover a pair of jars or not (1=recover/offer jar;
O0=not recover/offer jar). The data here is from the alternative sample with revised experimental
parameters. The independent variable “Status Quo” indicates the status quo condition where the
incentives resemble the current fragmented regulations. The 1% and 4" columns reports results
unconditional on jar quality type, the 27¢ and 5" columns reports results conditional on the jar
quality being low quality, and the 37¢ and 6" columns reports results conditional on the jar quality
being high quality. “Jar Recovery Rate” is the percentage of the pairs of jars that are recovered and
offered by Player 1. “Missed Beneficial Recovery” is the percentage of the pairs of jars that could
have improved the odds of a good outcome (drawing a blue ball) of at least one urn but are NOT
recovered /offered by Player 1.
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Table VIII: Impact on Recovered Jar Quality, Discard Rates, and Discards that could
have Benefited Urn(s) with Alternative Sample

(1) (2) (3) (4) () (6) (7)
Jar # Blue | Recovered Jar Discard Rate | Recovered % of Bad Discards

Status Quo 3.953% -0.0550*  -0.0340  -0.0335 0.195**  0.120** 0.066™
(2.101) (0.0267)  (0.025)  (0.025) (0.045) (0.033)  (0.028)
Jar # Blue Balls -0.005**  -0.005** 0.009**  0.010**
(0.001)  (0.001) (0.000)  (0.000)
High Urn # Blue Balls 0.002** -0.012**
(0.001) (0.001)

Low Urn # Blue Balls -0.000 -0.000
(0.001) (0.001)
Constant 65.740** 0.414**  0.763**  0.633**  0.283** -0.252**  0.602**
(1.465) (0.019)  (0.035)  (0.058) (0.034) (0.022)  (0.059)

N 1075 1075 1075 1075 676 676 676
R? 0.005 0.007 0.187 0.197 0.043 0.371 0.572

Standard errors (Robust, clustered by player-pairings) in parentheses
Tp<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;v + €;. Player 2 (TC) can either discard 0, 1 or 2 jars if a pair of jars were offered
by Player 1. The data here is from the alternative sample with revised experimental parameters. The
results here are conditional on Player 1 having recovered jars and made an offer to Player 2. The
independent variable “Status Quo” indicates the status quo condition where the incentives resemble
the current fragmented regulations. “Jar # Blue Balls” is the number of blue balls in each of the
jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn. “Low Urn # Blue
Balls” is the number of blue balls in the low blue urn. “Jar # Blue | Recovered” is the number of
blue balls in each of the recovered and offered jars (out of 100), “Jar Discard Rate | Recovered” is
the percentage of recovered jars that are discarded/rejected. “% of Bad Discards” is the percentage
of discarded jars that has more blue balls than at least one urn (benefits at least one urn).
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Table IX: Impact on Mixing (“Transplant”) Rate, and Mixings that Gave an Urn Worse
Odds for Blue from Alternative Sample

(1) (2) (3) (4) () (6)
Mixing (Transplant) Rate % Mixings Made Urn Worse
Status Quo -0.058*  -0.056* -0.057*  0.181**  0.186**  0.176™*
(0.026)  (0.025) (0.025) (0.031) (0.025)  (0.024)

Jar # Blue Balls 0.001**  0.006** -0.008"*  -0.008**
(0.000)  (0.000) (0.001)  (0.001)
High Urn # Blue Balls -0.001+ 0.005"*
(0.001) (0.001)
Low Urn # Blue Balls 0.000 0.002**
(0.001) (0.001)
Constant 0.452"*  0.0458  0.103F  0.083** 0.638"*  0.237**
(0.019)  (0.029) (0.053) (0.017)  (0.051)  (0.065)
N 1570 1570 1570 920 920 920
R? 0.005 0233 0235 0056 0306  0.367

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;v + €;. Player 2 (TC) can either mix 0, 1 or 2 jars into the urns if a pair of jars
were offered by Player 1. The data here is from the alternative sample with revised experimental
parameters. The results here are conditional on Player 1 having recovered jars and made an offer
to Player 2. The independent variable “Status Quo” indicates the status quo condition where the
incentives resemble the current fragmented regulations. “Jar # Blue Balls” is the number of blue
balls in each of the jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn.
“Low Urn # Blue Balls” is the number of blue balls in the low blue urn. “Mixing (Transplant) Rate”
is the percentage of urns where a mixing happened, this is the number of transplant(s) divided by
2 per round. “% Mixings Made Urn Worse” is the percentage of mixings that occurred which made
the odds of blue balls worse for an urn.

49



‘PUNOI ®© JO PUS S} ) Pl SI JRY) WIN UR UL S[[eq JO 8Fejuadiad o) ST 9[(Rr) SIY) Ul d[qRLIeA Juepusadep 9y ], "Suore[nsal
PRIUSWISRI] JUSLIND O} S[(UISSAI SOATJUSIUL 9} dI8UM UOIIPUO0D onb snjels sy} seeoIpul ,0ong) snjyels, sS[qerrea juepusdsepur oY ], ‘SMRIP [RNIOR 8} J0U JNq
owres o1} Ul I0IARYD( g I0AR[J Pue T IoAR[J [eN}O® UO [RUOIIIPUOD dIv dIoY sHNSeI o], “(99el Ajeirow pojoodxo “8'9) our0oIno YI[eay peq © 3038 0) pordodxo
syuaryed /soyeprpues juejdsuer) Jo a8ejuediod o) Surjueseldol ‘PUNOI 8 JO PUL ST} JB SIIN UI S[[RQ PoI oI Jey) s[[eq Jo agejuediod o[} ST W00 ST, [[ed
POY %, ST 9[qe) STy} Ul pojIodold 1SoI0jul JO dUI0IINO O, "S[[B(] POl JO SUIMRID S} Se SOUW0IINO0 [YI[RIY PR [9pOW A\ “s1ojourered [RjuomwLodxo PISIADL [IIM
odures sAryRULIB)R S} WOIJ ST 9127 ®IRp 9T, '3+ ‘on)sninig g 4 0g = '{ [opow UOIjRUIIISS 9} I0] S}Msal Ijourered pajeunr)ss o) sjussard o[qey SIY ], -SIFON

100>d .. '600>d ,‘T0>d 4
sosoyjuored UI SIOLID pIepue)q

8000 €100 L00°0 600°0 €€0°0 L00°0 L00°0 LT0°0 L00°0 o
0£0T 0£0T 090% 0FS 0¥S 080T 0LGT 0LGT 0F1E N
(900°0) (80070)  (900°0) (110°0) ®100)  (1100)  (900°0) (6000)  (900°0)
«+G2E0 6880 .CEF0 «+89T°0 6890 wWETF0  0L30 ~I8C°0 9270 JuRysuo))
(600°0) (¢100)  (600°0) (610°0) (0zo'0)  (¢100)  (600°0) (¢100)  (600°0)
«+920°0 6800 ..£€0°0 €00 wlL00  2xGG0°0 6800 w0G0°0 0700 ond) snjesg
ongg yStg onfg moT [y onrg ySig ongg Mo T [y onig ySIH onjg Mo (Y
umwﬁﬂﬁdom I0 umwvﬁoﬁm Q.HD OZ amm@ﬂﬁﬁmm I0 uwoxoﬂm H:D @QO umﬁoQ u< mQMD :<<
(6) (8) (L) (9) () (1) (g) (2) (1)

o[dureg oA1IRILINI[Y WO IOIARTDY SUIXI[\ [BNOY UO paseq (UmeI(] S[[eq poy) sowooin() peq pojoodxs uo joedu] 1Y o[qr],

20



A Online Appendix

This is the online appendix for “Regulation of Organ Transplantation and Procurement:

A Market Design Lab Experiment” by Alex Chan and Alvin E. Roth.

o Section A.1: Experiment Details

— Section A.1.1: Recruitment On Prolific
— Section A.1.2: Overview of Experiment
— Section A.1.3: Game Introduction

— Section A.1.4: Comprehension Quiz

— Section A.1.5: Stage Game Screens

— Section A.1.6: Demographic Information Collection
o Section A.2: Supplementary Figure
o Section A.3: Supplementary Tables

e Section A.4: Pilots and Results from Pilots
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A.1 Experimental Details

In this Section, we describe the design of our experiment in detail, including the recruit-

ment screen on Prolific (A.1.1), and the game screens (A.1.2).

A.1.1 Recruitment On Prolific

Subjects were recruited on the Prolific platform (see Section 4.1). The subjects in the
game participated between August 2 2021 and August 12 2021. Prolific recruitment
posting were posted during 7 days (August 2, 3, 4, 5, 7, 9, 12) in this period where
subjects were recruited to play the game during a 10-minute window on each of these 7
days. The narrow window for participation is to increase the number of subjects who are
online simultaneously, so that we can pair them off into our two-player game. See Figure
A1 for the recruitment information on Prolific. Subjects who managed to get paired off

become part of our sample.

O

Multi-player Online Game: A Study on Decision-making
Hosted by Stanford University

$5.00+ 30 mins + $10.00/hr - 200 places remaining

We are conducting an academic study about decision making. In the course of the
study, you will be asked to play an online game with another online participant. You
will receive your show-up payment if you read the instructions and completed
playing all 10 rounds of the game with another player. Besides your show-up
payment, you can win additional earnings through the game. At the end of the
game, you will click a link that includes the Completion Code to receive credit for
playing the game and claim the rewards you won during the game.

If you want ta participate, you will need to click the link (URL of the study) and
participate on August 5 (Thursday) between 9am-9:10am PST (12pm-12:10pm
EST). You might have to wait 5-10 minutes for another player to arrive once
you are assigned a virtual room. If you join in a time other than the date and time
above, you might not be matched to another player (even if you get assigned to a
virtual waiting room, if you don't match you will not get the show-up payment). You
need to be matched to another player and complete the 10 rounds of the game to
get the show-up payment. Note that you can only play the game once and will only
be paid if you have played only once.

Please do not submit "NO CODE" if you did not play 10 rounds of the game with
another player: such submissions with "NO CODE" or any code other than the
Completion Code will be rejected. Also, if you showed up at a time different from the
one listed above and fail to match and complete 10 rounds of the game, such
submissions will be rejected.

Make sure to leave this window open as you complete the survey and the
game. When you are finished, you will be able to click on a link that includes the
Completion Code.

Devices you can use to take this study:

Desktop . Mobile [ Tablet []

Open study link in a new window

Figure A1l: Recruitment screen posted on Prolific
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A.1.2 Overview of Experiment

After a participation consent screen, subjects demographic information were collected
(see Section A.1.6). After these short steps, the subjects are re-directed to a game page
where they will enter their Prolific ID (see Figure A2) and get assigned to a online
waiting room until they are matched with another subject (see Figure A3). Pairing is
done randomly based on arrival time to the game. Each pair is then randomized into a

treatment condition (status quo or holistic) using Bernoulli draws as subjects arrive.

Welcome

If you are a new player, the please enter your Prolific ID and press the left button here

Enter Prolific ID

ENTER NEW GAME

If you are a returning player, then please enter your room code and the Prolific ID you used and press the right

button here

Enter Prolific ID Enter Room Code

RESUME GAME

Figure A2: Game Launch Page

Welcome

Waiting for next player to join...

If the game has not started in 5 minutes or the room code details are empty, please go back to the home screen and
start a new room again.

Room code (Write this down): 2zUvq
Your alias (Write this down): Alex

You will join the game as player1

Figure A3: Game Online Waiting Room Page

This Appendix Section should serve to provide additional details about the actual

experience of subjects of this experiment as they play this online, two-player game. We
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will share the screens broken down into the following three sections (Sections A.1.3, A.1.4

and A.1.5).

A.1.3 Game Introduction

Subjects randomized into either the status quo and holistic conditions will go through 6
introductory screens that are identical. These 6 screens serve to explain game details like
the available actions to both players (Figures A4 and A9), number of rounds (Figure A4),
high-level description of the games including the fact that balls will be drawn from urns
at the end of each round (Figure A5), the nature of the jars and urns (how many, the
distribution from which balls are drawn from) (Figures A6, A7), as well as information
available to each player (Figure A8). Essentially, the first 6 screens outline the game as

described in Section 3 except information regarding the actual payoff schemes.

(Page 10 10)
Welcome to this study of decision-making. X 2

The study wil take about 30 minutes including the instructions. The instructions are simple. and if you follorw
them carcfully. you can carm tokens in addition to your $5.00 show-up payment. You will receive your show-up
payment if you and the player paived with you fnish all 10 rounds of the game. Besides your show-up payment. 0 () Not
you will be given a “Bank” of 500 tokens (equivalent to $5.00) to which additional earnings will be added and 0
From which penalties will be deducted. Tokens will be translated into dollars at the end of the game (1 token = 0 (1) Offer offer jars
$0.01). If your Bank's balance is negative., you will receive only your show-up payment. The show-up payment pair of jars

and your final “Bank” balance will be paid to you after the study ends.

You will be randomly assigned a role as cither Player 1 or Player 2. You will play 10 rounds of a game with 1 l l
another participant. Q (1) Decline 0 (2) Mix 1 jar to Q (3) Mix 1 jar tc 0 (4) Accept both

At the beginning of each round, Player 1 will receive a pair of identical jars and Player 2 will receive 2 non- both jar urn line jars, mix a jar to
identical umns. The jars and the urns each have 100 balls at the beginning of each round. each ball i either blue sther m each urn

orred. . |
Each round of the game goes roughly as follows (see figure on the right) : & . &
+ Player 1 chooses whether to offer his'her pair of jars to Player 2. The round ends if Player 1 chooses ot to %
offer Player 2 the pair of jars l l | l | l | ,

« IfPlayer 1 offered the pair of jars to Player 2, Player 2 makes a decision to cither (1) decline the jars or v -
Prem p2s Prs st P2’ second

(2)/(3) mix all the balls from ONE of the two jars into ONLY ONE of his/her urns. or (4) mix all the balls
from EACH of the two jars into EACH of his/her urns

Wait 5 seconds before the next page can appear...

12

Figure A4: Game Screen 1

(Page 2 0of 10)

The computer takes one draw from each one of Player 2's urns at the end of each round. A total of 2 balls are drawn each round. After each draw. the drawn ball’s color will be
recorded and the ball replaced into the urn from which it was drawn. The draws will be made at the end of the round. If Player 2 mixed the balls in a jar into one of his/her urns, the
draw from that urn is made after the balls from the jar were mixed in.

Your earnings will depend on various factors including your decisions, the decisions of the other Player. and how many blue balls were drawn from Player 2’s urns at the end of the
round.

Wait 5 seconds before the next page can appear...

< 1 2 3 >

Figure A5: Game Screen 2
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(Page 3 of 10)

Player 1 gets a pair of identical jars
per round

X 2

Instructions for Player 2

In this study. you have been assigned the role of Player 2. You have been randomly matched with another
participant who will be in the role of Player 1. Your earnings will depend on your decisions. as well as on the
decisions of Player 1. There will be 10 rounds of this study. For all 10 rounds you will be paired with the same
Player 1. who will participate at the same time as you.

Player 2 gets 2 urns per round

In each of the 10 rounds Player 1 will be given two identical jars of balls and you will be given two urns of balls.
A different pair of jars and 2 different urns will given for cach round (the jars or urns do not carryover to the next
round(s)). Player 1's earnings for each round can depend on whether Player 1 offered the pair of jars to you,
whether you accepted Player 1's jars. and how many blue balls were drawn from your urns at the end of the
round.

Wait 5 seconds before the next page can appeat...

Figure A6: Game Screen 3

(Page 4 of 10)

There are 2 types of urns: “High Blue” and “Low Blue”. You will have one urn of each type in every round. The urns each have 100 balls at the beginning of each round, each ball is
either blue or red. The chanee of drawing blue balls from an urn is higher when there are more blue balls relative to red balls in that urn. You can change the chance of drawing blue
balls from an urn at the end of the round by mixing the balls in one of the jars from Player 1 into that urn.

There are 2 types of jars: “Low Quality” and “High Quality”. The quality of each jar is indicated by the number of blue balls: it can range from 0 to 100, When mixed into an urn. a
jar can increase or decrease the average chance of drawing blue balls from the urn at the end of the round. With mixing. the number of blue balls in an urn at the end of the round will
be equal to the sum of the number of blue balls in the jar and the munber of blue balls in that urn (ms(ead of the number of blue balls in that urn at the beginning of the round). For
example. if the number of blue balls in a jar is higher than the number of blue balls in an urn. mixing the balls from that jar into that urn will increase the chance of drawing blue balls
from that urn at the end of the round.

Wait 5 seconds before the next page can appear..

< 1 2 3 4

Figure A7: Game Screen 4

(Page 5 of 10)

In each round. you can see the type and the actual number of blue balls in Player 1's jars as well as the type and actual number of blue balls in each of your urns before making any
decisions in each round.

Unlike you, Player 1 will not be able to observe the exact number of blue balls in the jars that he/she received but he/she will be told whether he/she received a pair of identical “High
Quality™ or a “Low Quality” jars for that round. A “High Quality” jar has a number of blue balls (out of 100) that can be equal to any number between 70-100 with equal chance.
whereas a “Low Quality” jar has a number of blue balls (out of 100) that can be equal to any number between 0-70 with equal chance. Player 1 also knows that you have a “High
Blue” urn as well as a “Low Blue™ urn. Player 1 also knows that a “High Blue™ urn has a number of blue balls (out of 100) (before mixing) that can be equal to any number between
40-100 with equal chance while a “Low Blue” urn has a number of blue balls (out of 100) (before mixing) that can be equal to any number between 0-60 with equal chance. Unlike
you. Player 1 will neither observe nor receive any signals about the exact number of blue balls of either of your urns.

You, Player 2. can see the actual number of blue balls in the jars as well as the actual number of blue balls in each of your urns before making any decisions in each round.

‘Wait 5 seconds before the next page can appear...

Figure A8: Game Screen 5
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(Page 6 of 10)

Instructions for Player 2

In each of the 10 rounds, if Player 1 offered you the jars. you can decide whether to:

Decline both of Player 1's jars

OR

Mix all the balls from a jar offered by Player 1 into in your High Blue urn and decline the other jar

OR

Mix all the balls from a jar offered by Player 1 into in your Low Blue um and decline the other jar

OR

Mix all the balls from a jar offered by Player 1 into in your High Blue um and mix all the balls from the other jar offered by Player 1 into in your Low Blue um

If Player 1 did not make an offer of jars in a round. you will not move for that round and will earn zero for that round. You. Player 2. cannot mix the balls from both jars into a single
urn.

Prrlid Pescons P

Wait 5 seconds before the next page can appear..

< 1 2 3 4 5 6

Figure A9: Game Screen 6

After these introduction screens, four more screens will be shown to outline how
subjects will be paid and to give subjects a chance to see how the stage-game interfaces
for them and the player they are playing against look like.

First, subjects will see a verbal description of the incentive scheme associated with
their assigned treatment condition. Figure A10 shows this screen for status quo and

Figure A11 shows it for holistic.

(Page 7 of 10)

Your goal in the game is to minimize the percentage of red balls among balls drawn from umns where mixing occurred.

Player 1 earns by offering and getting more jars accepted, gets a penalty if both of his/her jars was declined, and gets zero if he/she made no offer or if only one of the jars
were accepted.

Player 2 earns by mixing balls from jars to urns. He/she earns more by mixing more jars but he/she is penalized for for each red ball was drawn from every urn that was mixed
with a jar. Player 2 gets zero if Player | made no offer.

‘We provide more details on the payment schemes for both Players in the next sereen

‘Wait 5 seconds before the next page can appear...

< 1 4 5 [ 7 8 >

Figure A10: Game Screen 7 for Status Quo
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(Page 7 of 10)

The aim of the game is to maximize number of blue balls drawn from all the urns.

Both Player 1 and Player 2 get rewards based on the number of blue balls and penalties based on the number of red balls drawn at the end of each round.

We provide more details on the payment schemes for both Players in the next sereen.

Wait 5 seconds before the next page can appear...

Figure A11: Game Screen 7 for Holistic

Next, subjects will see a schematic and a more detailed verbal description of how

payoffs are determined.

It clearly depicts how payoff levels for the subject and their

counterpart in the game are determined based on each other’s actions. Figure A12 shows

this screen for status quo and Figure A13 shows it for holistic.

(Page £ of 10)

Player 1 eams tokens by offering two jars that were subsequently BOTH accepted by Player 2, gets a penalty by offering two jars
that was subsequently BOTH declined by Player 2, gets 0 tokens by offering two jars and only ONE jar was accepted by Player 2
and gets O tokens by not making an offer at all.

« It Player 1 did NOT OFFER the pair of jars o Player 2 in a round of the study, both players will receive 0 tokens for that
round

« It Player 1 offered the pair of jars to Player 2 in a round of the study and Player 2 DECLINED BOTH jars, 30 tokens are
deducted from Player 1's Bank and Player 2 will receive 0 tokens for that round

« It Player 1 offered the pair of jars to Player 2 in a round of the study and Player 2 ACCEPTED ONLY ONE jar (that he/she
has to mix into cither one of the ums), Player | gets 0 tokens for that round

« It Player  offered the pair of jass to Player 2 in a round of the study and Player 2 ACCEPTED BOTH jars (that he/she has to

Player 1's
mix into the two urns), Player 1 gets 10 tokens for that round

options
Player 1 has clear incentives to offer a pair of jars if Player 2 will accept both jars and to not offer a jar if Player 2 will decline both
jars

Player 2 can only eam tokens by mixing balls from jars into urns. ¢

« If Player 2 accepted a jar, he/she has to mix it with one of the urns.

« It Player 2 accepted both jars, he'she has to mix them both, one jar with cach of the urns.

« It Player 2 did not perform a mixing, cither because no jar was offered to him/her or if he/she chose not to decline both jars,
Player 2 gets 0 tokens.

« Player 2 carns 25 tokens by mixing a jar with an urn and drawing a blue ball from the mixed umn.

« Player 2 loses the camnings and instead receive an 100 token penalty that is deducted from his/her Bank if a red ball was drawn
from the mixed urn.

« Dlayer 2 will neither get any additional rewards or penalties for the urn he/she did not mix.

Q (1) Offer

pair of jars

X 2

Q (2) Not
offer jars

Earnings:
Player 1: 0 tokens

v e W

Prafint PPesecond

P25tk

Prvsecond

e
,k s

P2t PTssecond

In other words, Player 2 gets

+30 tokens if he mixed both jars and blue balls were drawn from BOTH urns

Earnings:
0 tokens

Earnings:
0 tokens

e

[ ]

Player 1

Eamnings:
Player 1: 0 tokens

Earnings:

Player 1: 10 tokens

o
o 75 tokens if he mixed both jars and a blue balls were drawn from one urn and a red ball from the other urn
© -200 tokens if he mixed both jars and red balls were drawn from BOTH urns

o =25 tokens if he mixed one jar with one of the ums and a blue ball was drawn from that ura

o -100 tokens if he mixed one jar with one of the urns and a red ball was drawn from that ura

o 0 tokens if he declined the jars and did no mixing

Wait 5 seconds before the next page can appear

< 1 .. 5 & 7 &8 9 >

Figure A12: Game

o7

Screen 8 for Status Quo




(Page 8 of 10)

O @Not | .
Player I's Q (1) Offer offer jars
options £

Both Player 1°s and Player 2’ carnings are based on the total mumber of blue balls and red balls drawn from both pair of jars

urms at the end of the round. l 1

If Player 1 offered a pair of jars. Player 2 can change the chance of drawing bluc and red balls by mixing. If Ployer2s 0 (1) Dedline Q @Mixljarto O (3)Mix1jar to urn

Player 2 accepted a jar. he/she has to mix it with one of the urns. For example. if the number of blue balls ina jar 22005 bath Jars urn 1, decline 2, decline other jar

is higher than the number of blue balls in an urn before mixing, mixing the balls from the jar into the van will
inerease the chanee of drawing blue balls at the end of the round.

« Player 1 gets 16 tokens in cach round for cach blus ball and loses § tokens in ¢ach round for sach red ball
drawn at the end of that round from both urns

« Player 2 gets 20 tokens in each round for each blue ball and loses 10 tokens in each round for each red ball
drawn at the end of that round from both urns

X 2

Player 1:

other jar

PZefirst P2 second

&

@ +32 tokens,

st
@ +32 tokens,

+32 tokens,

or

+32 tokens,

Player 1 Player 1: Player 1
@ +8 tokens, or @ -+8 tokens, or +8 tokens, or +8 tokens, or
—16 tokens —16 tokens 16 tokens
Player 2: 0 tokens, Player 2: Player2 tokens, 0 tokens,

+10 tokens, or

20 tokens

tokens, or
0 tokens

Wait 5 seconds before the next page can appear...

< 1 4 5 6 7 8

Figure A13: Game Screen 8 for Holistic

Then, subjects will see what they would expect to see as the game interface in the
stage game, as well as what the other play would see. Player 1’s stage game screen is
always shown first and then Player 2’s. Figures A14 and A15 shows these screens for

status quo and Figures A16 and A17 shows them for holistic.
(Page 9 of 10)

For your reference, Player 1's decision screen in the game in each stage will look as follows:

Round Details
For this round, you sre randormly sssigned s pair of jars of the follawing fype
high quality (70-100 blue balls)

Available Actions
Naw, please select an oction by clicking 2 box beiow for the current raund of the study. Player2 will then decide whether 1o reject this affer, acoept 1 of your jars, or
wocept boih of your jars. Afier Bat. we will go fo the ext round, and 30 on unid round 10
Yiour reward ameount if you Player 2 accepts BOTH of your jors: 10 takens
Vo reward/penalty smount if you Player 2 acoepts DNE of your jors: 0 fokens

“four penalty amaur if you Player 2 rejects your jors: -30 okens
() Offer your jars ta Player 2

()} Do ot affer your jars to Playes 2

T RESPONSE

Wait 5 seconds before the next page can appear...

Figure A14: Game Screen 9 for Status Quo
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(Page 10 of 10)

For your reference, Player 2's decision screen in the game in each stage will look as follows:

Round Details
For this rouned, your Hgh Elue U, your Low Blus L, and Fiayer 13 Jars are randomly sseigeeed the S8l wing number of bise balks and red Eals
Player1's Jar Quality [same for bath jars): high quality (100 blue balls and 0 red balls)
High Blue Urn: 68 blue balls and 32 red balls
Lows Blue Urn: 21 blue balls and 79 red balls

Available Actions
Player 1 has cecided 1o oifer you theer jies, Plemae chones an action
¥oour reward amount for EACH Slue ball you dnsw f you mix on um 25 tobens

Vour penalty amaunt for EAGH red ball yos diew Iy mix an um: -100 takens

() Pioct the jars offered by Payer 1. You will 2em 0 tokiens by chocging i for 1his round.

fo) Mix @ne of Player 1's jar with your High Blue um. The High Bhue um wall now have 200 balls where 168 or B4.0% of the balls will be blue for this um (before o bail & drawn
' trom &)

y Mizdne, of Plegier 1'% jir with your Low Sue un. The Low Blue um will fow have 200 bells wiere 121 or 60 5% of the Bals will be Bue for this wn [efose o Bal & Sramn
~ from &)

MO Plater Tijar wil yoar High e wrm s e i the e o with oo Ditie . (it s il e P 00 s i ] e 14 0% Bl Sl i

High SEuie uim snel 600 S5 biie hals i he Low Bl um (betore.

Close Instructions

Figure A15: Game Screen 10 for Status Quo

(Page 9 of 10)

For your reference. Player 1°s decision sereen in the game in each stage will look as follows:

Round Details
For this round, you are randomiy assigned a pair of jars of the folowing type:
low guality (0-70 blue balls)

Available Actions
Now, please select an action by cheking a box below for the current round of the study. Player2 will then decide whether 10 reject this offer, accept 1 of your jars, of accept both
of your jars. After that, we will 9o to the next round, and s0 on untl round 10
Your reward amount if you Player 2 draws 2 blue balls: 32 tokens
Your reward amount if you Player 2 draws 1 blue ball and 1 red ball: 8 tokens
Your penalty amount if you Player 2 draw 2 red balls: -16 tokens

() Offer your jars 1o Playes 2

O Donot offer your jars 1o Player 2

SUBMIT RESPONSE

Wait 5 seconds before the next page can appear...

Figure A16: Game Screen 9 for Holistic
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(Page 10 of 10)

For your reference, Player 2’s decision sereen in the game in each stage will look as follows:

Round Details

Fise his stsne e b gh B e, et Linw Uhie som, ard i 7a jees are sendue “ o e s
Player¥'s Jar Quality (eame for beth pare): low quality (19 Blue Ealle and 81 rd balls)
High Blus Urm: 54 blug balls and 48 red balls
Lo Bluse Unr: 57 blus balls and 43 red balls

Awailable Actions

-~ PiEfeet bath the jors affensd by Flaper 1, o nat mibs ond degw from your ems. vou have 64.0% bue balls In the High Bue em ard GE0% e bals in the Low
" Bhie um feefar the Balls are drawn

=y Wiz Sl ol Py 1's o i your g Bum um T
hd | e 363 5°% bise badis 1= the Hg™ B um

=y M of Mager 175 jor i your Low Bl um. The High Bhue am wil remain fhe sams bz}, bt For the o B uim, we wél] raw hase 200 talls.
7 Vou sl e £3.0% bt bilka i the High B urn i 35.6% Ui bails in U Low B urn (s D bals o desn

(MU o Pl 1% o s o HigE e s, and i fhe ot Wit
" the High Bz s s 35 Db bl I e Low Bus sm (hefore fhe

| Close Instructions

Figure A17: Game Screen 10 for Holistic

A.1.4 Comprehension Quiz

To reinforce comprehension of the rules of the game, the introduction screens are followed
by five comprehension questions before the actual game play commences. The correct
answers, along with a pop-up text box to explain why such answers are correct, to these
questions are provided to the subjects if they got a question wrong. The subject will not
be able to advance until they correctly answered all the five questions. The order of these
questions are randomized. The questions are shown in the figures below.

If the question shown in Figure A18 is answered incorrectly, the following answer is

shown for both conditions:

o “Answer is 40%. Since the jar and the urn has the same number of balls in total
and the jar has 50% blue balls and the urn has 30% blue balls, the percentage of
blue balls will be the average of the 2, or 40%. Another way to see this is that 50
blue balls from jar + 30 blue balls from urn = 80 blue balls in total. Dividing this
by 200 balls (100 balls from jar and 100 balls from urn), we get 40%.”
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If there are 50 blue balls and 50 red balls in a jar and 30 blue balls and 70 red balls in a urn, what is the percentage of blue
balls in the urn after we mix in the balls from the jar?

e S

P2’s urn

O 30%
O 40%
O 50%
O s0%
O 70%
) 80%

SUBMIT RESPONSE

Figure A18: Comprehension Question 1

If the question shown in Figure A19 is answered incorrectly, the following answer is

shown for both conditions:

o “Answer is Higher than before mixing. Before mixing, the urn has a lower percent-
age of blue balls. Since the jar has a higher percentage of blue balls, mixing will
increase the percentage of blue balls in the urn. So if the one wants to have the

highest chance of drawing a blue ball, one would mix.”
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Assume that you know the exact numbers of blue balls in each urn (as Player 2 does). If Player 2 received an offer and
mixed the balls from one of Player 1’s jar to one of Player 2's urns with fewer blue balls than the jar, what is the chance of
drawing a blue ball from the urn after mixing relative to before mixing?

P2’s urn

(O Same as before the mixing
O Higher than before mixing
(O Lower than before mixing

O Unknown

SUBMIT RESPONSE

Figure A19: Comprehension Question 2

If the question shown in Figure A20 is answered incorrectly, the following answer is

shown depending on the treatment condition:

o For Status Quo: “Answer is Unclear with given information. It depends whether
the mixed urn(s) will provide good enough odds for Player 2. For example, if Player
2 is given jars with 99 blue balls and 1 red ball, the mixed High Blue urn will still
have a 99.5% chance of drawing a blue ball. While 99.5% is lower than 100% ,
Player 2 might still find it worth his/her while to make the bet. On the other hand,
if the jar has fewer blue balls, say 1 blue ball and 99 red balls, mixing it with the
urn with 100 blue balls will now lower the chance of drawing a blue ball from 100%
to 50.5% , drastically lowering the chance of drawing a blue ball - while some more
risk loving Player 2 might still want to mix for a chance to win some earnings, some
others might rather not take the gamble. Also, note that Player 2 will never mix
the jar with the urn with 100 red balls as mixing any given jar with the urn with

100 blue balls will give him/her better odds of drawing blue balls.”

o For Holistic: “Answer is Reject any offer from Player 1 and Mix the balls from
Player 1’s jar with the urn with 100 blue balls. Player 2 will never reject any jar

offer that can at least improve the odds of one of his/her urns. Given that the
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urn with 100 red balls has 0% chance of drawing a blue ball, any chance to add a
blue ball in the mix will be an improvement - therefore he/she will never reject a
jar. Similarly, with whatever jar (not 100 red balls or 100 blue balls) that Player 2
received, he/she can only make the odds of drawing a blue ball from the urn with
100 blue balls worse, as the current chance is 100%. Therefore, he/she will never

mix a jar with the urn with 100 blue balls instead of the urn with 100 red balls.”

If Player 2 knows that the jars offered by Player 1 do not have 100 red balls or 100 blue balls, what should Player 2 NEVER
do if one of his/her urns has 100 blue balls and the other urn 100 red balls? (Check ALL that applies)

[J Accept any offer from Player 1
[ Mix the balls from Player 1's jar with the urn with 100 blue balls
[] Mix the balls from Player 1's jar with the urn with 100 red balls
[ Reject any offer from Player 1

[J Unclear with given information

SUBMIT RESPONSE

Figure A20: Comprehension Question 3

If the question shown in Figure A21 is answered incorrectly, the following answer is

shown for both conditions:

o “Answer is No. The jar has 49% blue balls and the urn has 50% blue balls. Mixing
a jar with lower percentage of blue balls that the urn will only lower the percentage
of blue balls in the urn. So if the one wants to have the highest chance of drawing

a blue ball, one would not mix and just draw from the urn.”
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If there are 49 blue balls and 51 red balls in a jar and 50 blue balls and 50 red balls in Player 2’s urn in a specific round of
the study, would Player 2 want to mix the balls from the jar into his/her urn if he/she is trying to increase the chance that a
blue ball is drawn randomly from the urn at the end of the round?

P2's urn

O Yes
O No
O Unclear

SUBMIT RESPONSE

Figure A21: Comprehension Question 4

If the question shown in Figure A20 is answered incorrectly, the following answer is

shown depending on the treatment condition:

» For Status Quo: “Answer is Definitely not make an offer to Player 2. This is because
Player 1 will lose tokens if he/she made an offer to Player 2 and it was not accepted.
Therefore, if Player 1 knows that the jars will be rejected, he/she will never offer it
in the first place.”

« For Holistic: “Answer is Unclear/Do not know. Player 1’s payoff depends on what
color balls are drawn from the 2 urns. While he/she can influence the odds of
drawing blue balls by offering Player 2 a pair of jars as an option of changing the
percentage of blue balls for one or both of his/her urns, if Player 2 were to not accept
the jars for sure Player 1 loses nothing. However, if Player 1 is not completely sure
if Player 2 would accept the jars. If Player 1 is not 100% sure that Player 2 would
accept both jars but 99% sure that Player 2 would reject the jars, it is still in Player
1’s interest to offer the jars in the off chance ( 1% chance) that Player 2 might be
able to accept and improve the odds of drawing a blue ball from one or both of the

urns.”
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If Player 1 believes that Player 2 will certainly reject both jars in a given round, what would Player 1 most likely do?

X 2

U (2) Not

O (1) Offer offer jars
pair of jars

O Definitely make an offer to Player 2
O Make an offer to Player 2 with some chance
O Definitely not make an offer to Player 2

(O Unclear/Do not know

SUBMIT RESPONSE

Figure A22: Comprehension Question 5

A.1.5 Stage Game Screens

Finally, the subjects play the stage game for 10 rounds.

Player 1 gets action options (in a multiple choice format) and a reminder that shows
them the level of payoffs he should expect to receive based on Player 2’s and their own
actions (and the draw of the balls if applicable). This decision screen for Player 1s in the

status quo condition is shown in A23 and shown in A24 for holistic.
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Round: 1 Room: G2QhP Alias: Alex

Round Details

For this round, you are randomly assigned a pair of jars of the following type:

high quality (70-100 blue balls)

Available Actions

Now, please select an action by clicking a box below for the current round of the study. Player2 will then decide
whether to reject this offer, accept 1 of your jars, or accept both of your jars. After that, we will go to the next round,
and so on until round 10

Your reward amount if you Player 2 accepts BOTH of your jars: 10 tokens
Your reward/penalty amount if you Player 2 accepts ONE of your jars: 0 tokens

Your penalty amount if you Player 2 rejects your jars: -30 tokens
(O offer your jars to Player 2

(O Do not offer your jars to Player 2

SUBMIT RESPONSE

Figure A23: Player 1 Stage Game Decision Screen for Status Quo

Round: 2 Room: 2zUvq Alias: Alex

Round Details

For this round, you are randomly assigned a pair of jars of the following type:

low quality (0-70 blue balls)

Available Actions

Now, please select an action by clicking a box below for the current round of the study. Player2 will then decide
whether to reject this offer, accept 1 of your jars, or accept both of your jars. After that, we will go to the next round,
and so on until round 10

Your reward amount if you Player 2 draws 2 blue balls: 32 tokens
Your reward amount if you Player 2 draws 1 blue ball and 1 red ball: 8 tokens

Your penalty amount if you Player 2 draw 2 red balls: -16 tokens
O Offer your jars to Player 2

O Do not offer your jars to Player 2

SUBMIT RESPONSE

Figure A24: Player 1 Stage Game Decision Screen for Holistic

After Player 1 moves, Player 2 will get to move in the round. If Player 1 offered Player
2 the jars, Player 2 sees a screen that show her action options and a reminder that shows
her the level of payoffs she should expect to receive based on the draw of a ball from the
urns at the end of the round. Note that along with each action option for Player 2, the
expected number of blue/red balls associated with the urn post-mixing is also provided

to ease the need for Player 2 to do the calculations. This decision screen for Player 2s
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in the Status Quo condition is shown in A25 and shown in A26 for those in the Holistic

condition.

Round: 2 Room: G2QhP Al

Round Details
For this round, your High Blue urn, your Low Blue urn, and Player 1's jars are randomly assigned the following number of blue balls and red balls:
Player1's Jar Quality (same for both jars): low quality (59 blue balls and 41 red balls)
High Blue Urn: 58 blue balls and 42 red balls
Low Blue Urn: 57 blue balls and 43 red balls

Available Actions
Player 1 has decided to offer you their jars. Please choose an action:
Your reward amount for EACH blue ball you draw if you mix an urn: 25 tokens

Your penalty amount for EAGH red ball you draw if you mix an um: -100 tokens

Reject the jars offered by Player 1. You will eam 0 tokens by choosing this option for this round.

Mix One of Player 1's jar with your High Blue um. The High Blue umn will now have 200 balls whers 117 or 58.5% of the balls will be blus for this um (befors & ball is
drawn from it)

Mix One of Player 1's jar with your Low Blue urn. The Low Blue urn will now have 200 balls where 116 or 58.0% of the balls will be blue for this urn (before a ball is
drawn from it).

Mix One of Player 1's jar with your High Blue urn and, and mix the other jar with your Low Blue urn. Both ums will now have 200 balls. You will have 58.5% blue balls
inthe High Blue umn and 58.0% blue balls in the Low Blue umn (before the balls are drawn).

O O O O

SUBMIT RESPONSE AND DRAW BALL

Scorecard
Round Player 1 Decision Player 2 Decision Ball Drawn Your Bank Earnings that round

1 Offer MixWithHighBlue blue ball 525 25

Figure A25: Player 2 Stage Game Decision Screen for Status Quo

Round Details

For this round, your High Blue um, your Low Blue um, and Player 1's jars are randomly assigned the following number of blue balls and red balls:
Player1's Jar Quality (same for both jars): low quality (14 blue balls and 86 red balls)
High Blue Urn: 89 blue balls and 11 red balls
Low Blue Urn: 49 blue balls and 51 red balls

Available Actions
Player 1 has decided to offer you their jars. Please choose an action:
Your reward amount if you draw 2 blue balls: 40 tokens
Your reward amount if you draw 1 blue ball and 1 red ball: 10 tokens

Your penalty amount if you draw 2 red balls: -20 tokens

9 Relect both he jars offored by Player 1, do it mix and draw from your urne. You have 89.0% biue ball n the High Blue un and 49.0% biue balls n the Low Blus urn
(before the balls are drawn).

O Mix One of Player 1's jar with your High Blue um. The Low Blue um will remain the same (with 100 balls), but for the High Blue um, we will now have 200 balls. You
will have 51.5% blue balls in the High Blue urn and 49.0% blue balls in the Low Blue umn (before the balls are drawn).

o Mix One of Player 1's jar with your Low Blue urn. The High Blue umn will remain the same (with 100 balls), but for the Low Blue urn, we will now have 200 balls. You
will have 89.0% blue balls in the High Blue um and 31.5% blue balls in the Low Blue umn (before the balls are drawn).

0 Mix One of Player 1's jar with your High Blue umn, and mix the other with your Low Blue um. Both ums will now have 200 balls. You will have 51.5% blue balls in the
High Blue urn and 31.5% blue balls in the Low Blue urn (before the balls are drawn).

SUBMIT RESPONSE AND DRAW BALL

Scorecard
Round Player 1 Decision Player 2 Deision Ball Drawn Your Bank Earnings that round

1 Offer MixWithHighBlue 1 blue and 1 red 510 10

Figure A26: Player 2 Stage Game Decision Screen for Holistic

After both players have made their decisions for each round, a screen showing the
actual ball(s) drawn from the urn(s) at the end of the round and the earnings for the

player in the round is shown. A table summarizing the actions taken by each player,
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actual ball drawn, and each player’s earnings and bank in each previous round is shown
at the bottom of this page. This table is also shown in the bottom of each decision screen.
The post-decision screen summarizing actions, balls drawn and payoffs for each round is

shown below (Figure A27 for Player 1 and Figure A28 for Player 2.).

Round: 1 Room: IM1kA Alias: Alex

Round Details
For this round, you are randomly assigned a pair of jars of the following type:

low quality (0-70 blue balls)

Results
All players made their moves!
The ball drawn was: 1 blue and 1 red
You earned: 8 tokens
Press OK to continue to the next round

Scorecard
Earnings that
Round Player 1 Decision Player 2 Decision Ball Drawn Your Bank "
roun
1 Offer MixWithHighBlue 1 blue and 1 red 508 8

Figure A27: Player 1 Stage Game Post-Decision Screen

OPEN/CLOSE INSTRUCTIONS | Round: 2 Room: 2zUvq Alias: alvin

Round Details
For this round, your High Blue umn, your Low Blue um, and Player 1°s jars are randomly assigned the following number of blue balls and red balls:
Playeri's Jar Quality (same for both jars): low quality (14 blue balls and 86 red balls)
High Blue Urn: 89 blue balls and 11 red balls
Low Blue Urn: 49 blue balls and 51 red balls

Results
All players made their moves!
The ball drawn was: 2 blue balls
You earned: 40 tokens
Press OK to continue to the next round

Scorecard
Round Player 1 Decision Player 2 Decision Ball Drawn Your Bank Earnings that round
1 Offer MixWithHighBlue 1 blue and 1 red 510 10

2 Offer MixWithHighBlue 2 blue balls 550 40

Figure A28: Player 2 Stage Game Post-Decision Screen
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A.1.6 Demographic Information Collection

We constructed the survey tool to gather demographic information using Qualtrics soft-
ware for customers who clicked the URL on Prolific to participate in the experiment.

Upon opening the link, respondents must read and consent to continue (see Figure A29).

Protocol Director: Professor Alvin Roth

Protocol Number: IRE-44868 IRB
Approval Date: March 31, 2021
Expiration Date: March 31, 2022

Description: You are invited to participate in a research study on decision-making. You will be
asked to read several pages of instructions. Then you will be asked to make several choices
that will determine the precise amount you will be paid, and then possibly answer several
survey questions.

Risk and benefits: We cannot and do not guarantee or promise that you will receive any
benefits from this study. There are no risks associated with this study.

Time invelvement: Your participation in this experiment will take approximately as long as is
indicated in the advertisement.

Payments: You will be compensated at the advertised rate.

Subject’s rights: If you have read this form and have decided to participate in this project,
please understand your participation is voluntary and you have the right to discontinue
participation at any time without penalty or loss of benefits to which you are otherwise
entitled. You have the right to refuse to answer particular questions. Your individual privacy
will be maintained in all published and written data resulting from the study.

Contact information:

Guestions, concerns, or complaints: If you have any questions, concerns or complaints about
this research study, its procedures, risk and benefits, you should ask the Protocol Director,
Alvin Roth, (650)-725-9147.

Independent Contact: If you are not satisfied with how this study is being conducted, orif you
have any concerns, complaints, or general guestions about the research or your rights as a
participant, please contact the Stanford Institutional Review Board (IRB) to speak 10
someone independent of the research team at (650)-723-2480 or toll free at 1-866-680-
2906 or via email at irononmed@stanford.edu. You can also write to the Stanford IRB,
Stanford University, Stanford, CA 94305-5401.

By continuing with this study, you are consenting to participate.

Please make a copy of this consent form for your own records. You can do so by right-clicking

and selecting "print” in most browsers. If you cannot do 5o on your browser, please contact
the protocol director for a copy of the consent form.

| consent, begin the study

| do ot consent, | do not wish to participate

Figure A29: Consent screen

Then, the subjects are asked to answer a series of questions listed below before they
are redirected to the game itself. These question gather information about the subject
on their (in the order of appearance): race (Figure A30) and ethnicity (A31), sex (Figure
A32), state of residence (Figure A33), age (Figure A34), employment status (Figure A35),
and education (Figure A36).
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Choose one or more races that you consider yourself to be:

‘White Asian
Black or African American Mative Hawaiian or Pacific Islander
American Indian or Alaska Native Other

Figure A30: Survey Question about Subject’s Race

Areyou Spanish, Hispanic, or Latino or none of these?

None of these

Figure A31: Survey Question about Subject’s Ethnicity

What is your sex?
Male

Female

Figure A32: Survey Question about Subject’s Sex

In which state do you currently reside?

v

Figure A33: Survey Question about Subject’s State of Residence
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‘What is your age?

Under 18

25 - 34

35- 44

4554

656-T4

75 -84

BE or older

Figure A34: Survey Question about Subject’s Age

Figure A35:

‘What is your current employment status?
Employed full time (40 or more hours per week)
Employed part time (up to 39 hours par week)
Unemployed and currently looking for work
Unemployed not eurrently looking far work
Student
Retired
Homemaker
Self-emplayed

Unable to werk

Survey Question about Subject’s Employment Status
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‘What is the highest degree or level of schoaol you have completed?
Less than a high school diploma
High school degree or equivalent (e.g. GED)
Some college, no degree
Associate degree (e.g. AA, AS)
Bachelor's degree (e.g. BA, BS)
Master's degrae (e.g. MA, MS, MEd)

Dactorate or professional degree (e.g0. MD, DDS, PhD)

Figure A36: Survey Question about Subject’s Education Status

After providing demographic information, the subjects will asked to submit their

Prolific ID and will be automatically redirected to the game itself (see Figure A37).

(IMPORTANT) Read the following carefully:
Welcome to this study of decision-making. In this study, you will play a game with another
participant. You will receive your show-up payment if you and the player paired with you

finish all 10 rounds of the game. Besides your show-up payment, you can win additional
earnings through the game.

Note that you need to show up during the time designated in the Prolific Request in order to
be matched with another player. We cannot guarantee that you will be matched with another
player if you are not showing up during the designated timeframes.

Inthe game, you must use your Prolific ID as your alias in order to get paid.

What is your Prolific ID?

Figure A37: Transition Screen to Game
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A.3 Supplementary Tables

Table Al: Impact on Bad Outcomes (Red Balls Drawn)

(1) (2) (3) (4) () (6)

% Red Balls % Red Balls % Red Balls
for all Urns for Low Blue Urns for High Blue Urns
Status Quo 0.0347  0.031°" 0.026 0.031 0.0417 0.032
(0.018) (0.0167) (0.024)  (0.023)  (0.022)  (0.021)
Jar # Blue Balls -0.002** -0.003** -0.001F
(0.000) (0.000) (0.000)
High Urn # Blue Balls -0.004** -0.000 -0.007**
(0.000) (0.001) (0.001)
Low Urn # Blue Balls -0.004** -0.008** 0.000
(0.000) (0.001) (0.001)
Constant 0.428**  0.941**  0.589**  1.055**  0.267"* 0.826**
(0.013)  (0.037)  (0.018)  (0.056)  (0.015)  (0.053)
N 1620 1620 1620 1620 1620 1620
R? 0.003 0.115 0.001 0.120 0.002 0.086

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = §y +
B StatusQuo; + X;v+¢€;. The ball drawn from each urn at the end of each round could be either Blue
or Red: We model bad health outcomes as the drawing of red balls. The outcome of interest reported
in this table is “% Red Ball.” This outcome is the percentage urns from which a red ball was drawn
at the end of the round of that urn, representing the percentage of transplant candidates/patients
getting a bad health outcome (e.g. mortality rate). The results here are conditional on Player 1 having
recovered jars and made an offer to Player 2. The independent variable “Status Quo” indicates the
status quo condition where the incentives resemble the current fragmented regulations. “Jar # Blue
Balls” is the number of blue balls in each of the jars. “High Urn # Blue Balls” is the number of blue
balls in the high blue urn. “Low Urn # Blue Balls” is the number of blue balls in the low blue urn.
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Table A2: Impact on Bad Outcomes (Red Balls Drawn) for the “Healthiest” (Urns with
> 90% Blue Balls) and “Sickest” (Urns with < 10% Blue Balls)

M ® ® @ 0 ©
% Red Balls for % Red Balls for % Red Balls for
All Urns when One Urn Sickest Urns Healthiest Urns
is Healthiest or Sickest

Status Quo 0.072* 0.046T 0.130**  0.100* 0.074*  0.063%
(0.032) (0.027) (0.045)  (0.044) (0.036) (0.036)
Jar # Blue Balls -0.003** -0.004** -0.001
(0.000) (0.001) (0.001)
High Urn # Blue Balls -0.006** -0.003** -0.008
(0.001) (0.001) (0.006)

Low Urn # Blue Balls -0.003** -0.014* 0.001
(0.001) (0.007) (0.001)

Constant 0.411** 1.150** 0.731**  1.273** 0.062**  0.832
(0.022) (0.065) (0.035)  (0.103)  (0.020) (0.572)

N 539 539 300 300 295 295
R? 0.012 0.255 0.026 0.129 0.016 0.038

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,*p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;7v + €;. This table reports only results from urns that are among the “Healthiest”
(Urns with > 90% Blue Balls) and “Sickest” (Urns with < 10% Blue Balls. The ball drawn from each
urn at the end of each round could be either Blue or Red: We model bad health outcomes as the
drawing of red balls. The outcome of interest reported in this table is “% Red Ball.” This outcome is
the percentage urns from which a red ball was drawn at the end of the round of that urn, representing
the percentage of transplant candidates/patients getting a bad health outcome (e.g. mortality rate).
The results here are conditional on Player 1 having recovered jars and made an offer to Player 2. The
independent variable “Status Quo” indicates the status quo condition where the incentives resemble
the current fragmented regulations. “Jar # Blue Balls” is the number of blue balls in each of the
jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn. “Low Urn # Blue
Balls” is the number of blue balls in the low blue urn.
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Table A3: Impact on Bad Outcomes (Red Balls Drawn) for those NOT “Healthiest”
(Urns with > 90% Blue Balls) or “Sickest” (Urns with < 10% Blue Balls)

(1) (2) 3) (4) 6) (6)

% Red Balls % Red Balls % Red Balls
for all Urns for Low Blue Urns for High Blue Urns
Status Quo 0.015 0.019 0.004 0.014 0.027 0.023
(0.021)  (0.021) (0.025)  (0.025)  (0.027) (0.026)
Jar # Blue Balls -0.001** -0.003** -0.001
(0.000) (0.000) (0.000)
High Urn # Blue Balls -0.003** 0.000 -0.007**
(0.001) (0.001) (0.001)
Low Urn # Blue Balls -0.003** -0.008** -0.000
(0.000) (0.001) (0.001)
Constant 0.437**  0.856**  0.556**  1.012**  0.317**  0.819**
(0.015)  (0.055) (0.019)  (0.067)  (0.018) (0.067)
N 1081 1081 1320 1320 1325 1325
R? 0.000 0.058 0.000 0.086 0.001 0.049

Standard errors (Robust, clustered by player-pairings) in parentheses
Tp<0.1,*p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;v + €;. This table reports only results from urns that are among those NOT
“Healthiest” (Urns with > 90% Blue Balls) or “Sickest” (Urns with < 10% Blue Balls). The ball
drawn from each urn at the end of each round could be either Blue or Red: We model bad health
outcomes as the drawing of red balls. The outcome of interest reported in this table is “% Red Ball.”
This outcome is the percentage urns from which a red ball was drawn at the end of the round of
that urn, representing the percentage of transplant candidates/patients getting a bad health outcome
(e.g. mortality rate). The results here are conditional on Player 1 having recovered jars and made an
offer to Player 2. The independent variable “Status Quo” indicates the status quo condition where
the incentives resemble the current fragmented regulations. “Jar # Blue Balls” is the number of blue
balls in each of the jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn.
“Low Urn # Blue Balls” is the number of blue balls in the low blue urn.
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Table A5: Impact on Bad Outcomes (Red Balls Drawn) for Alternative Sample

(1) (2) (3) (4) (5) (6)

% Red Balls % Red Balls % Red Balls
for all Urns for Low Blue Urns for High Blue Urns
Status Quo 0.0347  0.031F 0.026 0.031 0.041% 0.032
(0.018) (0.0167) (0.024)  (0.023)  (0.022) (0.021)
Jar # Blue Balls -0.002** -0.003** -0.001*
(0.000) (0.000) (0.000)
High Urn # Blue Balls -0.004** -0.000 -0.007**
(0.000) (0.001) (0.001)
Low Urn # Blue Balls -0.004** -0.008** 0.000
(0.000) (0.001) (0.001)
Constant 0.428**  0.941** 0.589**  1.055**  0.267**  0.826**
(0.013)  (0.037)  (0.018)  (0.056)  (0.015) (0.053)
N 1620 1620 1620 1620 1620 1620
R? 0.003 0.115 0.001 0.120 0.002 0.086

Standard errors (Robust, clustered by player-pairings) in parentheses
Tp<0.1,*p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = (o +
B StatusQuo; + X;v + €;. The data here is from the alternative sample with revised experimental
parameters. The ball drawn from each urn at the end of each round could be either Blue or Red: We
model bad health outcomes as the drawing of red balls. The outcome of interest reported in this table
is “% Red Ball.” This outcome is the percentage urns from which a red ball was drawn at the end of
the round of that urn, representing the percentage of transplant candidates/patients getting a bad
health outcome (e.g. mortality rate). The results here are conditional on Player 1 having recovered
jars and made an offer to Player 2. The independent variable “Status Quo” indicates the status quo
condition where the incentives resemble the current fragmented regulations. “Jar # Blue Balls” is
the number of blue balls in each of the jars. “High Urn # Blue Balls” is the number of blue balls in
the high blue urn. “Low Urn # Blue Balls” is the number of blue balls in the low blue urn.
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Table A6: Impact on Bad Outcomes (Red Balls Drawn) for the “Healthiest” (Urns with
> 90% Blue Balls) and “Sickest” (Urns with < 10% Blue Balls) with Alternative Sample

M ® ® @ 0 ©
% Red Balls for % Red Balls for % Red Balls for
All Urns when One Urn Sickest Urns Healthiest Urns

is Healthiest or Sickest

Status Quo 0.072* 0.046T 0.130**  0.100* 0.074*  0.063%
(0.032) (0.027) (0.045)  (0.044) (0.036) (0.036)
Jar # Blue Balls -0.003** -0.004** -0.001
(0.000) (0.001) (0.001)
High Urn # Blue Balls -0.006** -0.003** -0.008
(0.001) (0.001) (0.006)

Low Urn # Blue Balls -0.003** -0.014* 0.001
(0.001) (0.007) (0.001)
Constant 0.411** 1.150** 0.731**  1.273** 0.062**  0.832
(0.022) (0.065) (0.035)  (0.103)  (0.020) (0.572)

N 539 539 300 300 295 295
R? 0.012 0.255 0.026 0.129 0.016 0.038

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,*p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = 5y +
B1StatusQuo; + X;7v + €;. This table reports only results from urns that are among the “Healthiest”
(Urns with > 90% Blue Balls) and “Sickest” (Urns with < 10% Blue Balls. The data here is from the
alternative sample with revised experimental parameters. The ball drawn from each urn at the end of
each round could be either Blue or Red: We model bad health outcomes as the drawing of red balls.
The outcome of interest reported in this table is “% Red Ball.” This outcome is the percentage urns
from which a red ball was drawn at the end of the round of that urn, representing the percentage of
transplant candidates/patients getting a bad health outcome (e.g. mortality rate). The results here
are conditional on Player 1 having recovered jars and made an offer to Player 2. The independent
variable “Status Quo” indicates the status quo condition where the incentives resemble the current
fragmented regulations. “Jar # Blue Balls” is the number of blue balls in each of the jars. “High
Urn # Blue Balls” is the number of blue balls in the high blue urn. “Low Urn # Blue Balls” is the
number of blue balls in the low blue urn.

79



Table A7: Impact on Bad Outcomes (Red Balls Drawn) for those NOT “Healthiest”
(Urns with > 90% Blue Balls) or “Sickest” (Urns with < 10% Blue Balls) with Alternative
Sample

(1) (2) 3) (4) ®) (6)

% Red Balls % Red Balls % Red Balls
for all Urns for Low Blue Urns for High Blue Urns
Status Quo 0.015 0.019 0.004 0.014 0.027 0.023
(0.021)  (0.021) (0.025)  (0.025)  (0.027) (0.026)
Jar # Blue Balls -0.001** -0.003** -0.001
(0.000) (0.000) (0.000)
High Urn # Blue Balls -0.003** 0.000 -0.007**
(0.001) (0.001) (0.001)
Low Urn # Blue Balls -0.003** -0.008** -0.000
(0.000) (0.001) (0.001)
Constant 0.437**  0.856**  0.556**  1.012**  0.317**  0.819**
(0.015)  (0.055) (0.019)  (0.067)  (0.018) (0.067)
N 1081 1081 1320 1320 1325 1325
R? 0.000 0.058 0.000 0.086 0.001 0.049

Standard errors (Robust, clustered by player-pairings) in parentheses
T p<0.1,* p<0.05 * p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + X;y + €;. This table reports only results from urns that are among those NOT
“Healthiest” (Urns with > 90% Blue Balls) or “Sickest” (Urns with < 10% Blue Balls). The data
here is from the alternative sample with revised experimental parameters. The ball drawn from each
urn at the end of each round could be either Blue or Red: We model bad health outcomes as the
drawing of red balls. The outcome of interest reported in this table is “% Red Ball.” This outcome is
the percentage urns from which a red ball was drawn at the end of the round of that urn, representing
the percentage of transplant candidates/patients getting a bad health outcome (e.g. mortality rate).
The results here are conditional on Player 1 having recovered jars and made an offer to Player 2. The
independent variable “Status Quo” indicates the status quo condition where the incentives resemble
the current fragmented regulations. “Jar # Blue Balls” is the number of blue balls in each of the
jars. “High Urn # Blue Balls” is the number of blue balls in the high blue urn. “Low Urn # Blue
Balls” is the number of blue balls in the low blue urn.
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A.4 Pilots and Results from Pilots

Before the actual run of our experiment, between June 15, 2021 and July 13, 2021 we
piloted variants of the main experiment in which the OPO is shown only 1 jar for each
round. As the OPOs only get the opportunity to recover 1 jar per round, the TCs can
at most conduct one mixing (and must leave the other urn as is). A simple graphic
representing the stage game for each round in the pilot is shown in Figure A39 (note the
difference between this and the analogous stage game illustrated by Figure I for the main
experiment).

Figure A39: Stage Game for the OPO Player (P1) and TC Player (P2) in the Pilot
Experiments

Q (2) Do not
), make an offer
Player 1’s
action — — — — foPlayer2
S : \ s
Q (1) Offerjar to |
Player 2 \
- Jv el
- = -
- - \ — —
- o
4~ - \ = =5
M O (1) Reject the jar O (2) Mix the balls in the jar O (3) Mix the balls in the jar
action offered by the offered by the Player 1 to offered by the Player 1 to your
Player 1 your urn with a high urn with a low number of blue
number of blue balls balls

W Plsjar 4

P2’s first ! P2’s second
urn urn

In total, 4 pilots were run. The first was run on June 16, 2021 (N=266), the second
on June 25 (N=216), the third on July 6 (N=94), and the fourth on July 14 (N=172).
The payoff /incentive parameters were largely similar to the main experiment reported in
the body of the paper: the penalties for having all recovered jars declined (here 1 jar)
and the rewards for having all recovered jars accepted (here 1 jar) for the OPO under the

Status Quo condition, the penalty for drawing a red ball and reward for drawing a blue
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ball post-mixing for the TC under the Status Quo condition, and the penalty/reward for
each red/blue ball drawn for both players under the Holistic condition are all the same
as the main experiment. The difference between these 4 rounds is in the distributions
(of red-versus-blue balls) from which the jars and urns are drawn in each round. These

differences are illustrated in Figure A40.4°

‘Insert Figure A40 about here.

The results, as represented by point estimates for the impact of the Status Quo treat-
ment, on recovery, discards, and transplant rate are largely similar to the final experiment
reported in this paper. The key difference is that with only 1 jar to use, the players can-
not improve the final “health outcomes” as prominently as when there are 2 jars per
round. Overall, within the 1-jar variants in the pilot stage, we varied the distributions of
blue-versus-red balls across the jars and urns but the behavior remain largely similar in
the signs of the effects.”

Figure A41 presents descriptive statistics that compares the key outcomes of the
status quo and holistic conditions, and each of the subsequent sections will discuss the
bar clusters shown in the Figure. Each panel in this Figure displays the results for a

pilot.

46Tn the first and largest pilot, the distributions for the urns U[40,100] and U[0,60] for High and Low
Blue urns respectively are exactly the same as in the experiment in the paper while the distribution for
the jars are U[80, 100] and U|0, 80] for High and Low Quality jars respectively, instead of U[70, 100] and
U[0,70] in the main experiment. The distributions of jars and urns in pilot 1 are the most similar to the
main experiment among the pilots.

In the other three pilots, we shift the distributions for jars and/or urns (e.g., in pilots 2 and 3 we
change urns so that there are no “extreme” urns with almost all or no blue balls). In particular, in pilot
2 the distribution for the jars are U[90,100] and U[50,90] for High and Low Quality jars respectively
while the distribution for the urns are U[40, 100] and U[20, 60] for High and Low Blue urns respectively.
The key feature of pilot 2 is that jars of either type (Low and High) are helpful to improve the odds of
drawing blue balls from either types of urns on average (while Low Quality jars are not helpful for High
Blue urns on average in the main experiment and in the other pilots).

In pilot 3, the distribution for the jars are U[10,50] and U[0,10] for High and Low Quality jars
respectively while the distribution for the urns are U[40,100] and U[20, 60] for High and Low Blue urns
respectively. Pilot 3 is the opposite of pilot 2 in that jars of both types are not helpful to improve the
odds of drawing blue balls from either types of urns on average.

In pilot 4, we increased the support of the distribution of the “High Blue” urn and reduced the support
of the distribution of the “Low Blue” urn relative to pilot 1 (and the main experiment), and shifted the
distribution for jars slightly. In particular, the distribution for the jars are U[60,100] and UJ0, 60] for
High and Low Quality jars respectively while the distribution for the urns are U[20, 100] and U0, 25] for
High and Low Blue urns respectively. In pilot 4, the opportunity to improve the odds of drawing blue
balls for High Blue urns through mixing is increased. Also, note that Low Blue urns can be improved
by any mixing.

47The only exception is the effect of Status Quo on “Bad Discards” for Pilot 2 (see Table A10).
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Insert Figure A41 about here.

A.4.1 Comparing Recovery, Discards, Transplants Between Pilots and the

Main Experiment

The first pair of bars of for each Panel in Figure A41 displays the average rates of
jar recovery and offering by Player 1. In the main experiment, Player 1s recover 17.4
percentage points fewer jars under status quo compared to holistic regulations: 58.6%
and 76.0% of the jars are recovered under status quo and holistic conditions respectively.
Across every one of the pilots, Player 1s recovers significantly fewer jars under status quo
compared to holistic regulations: 17.6, 15.6, 15.5, and 25.1 percentage points fewer jars
for pilots 1, 2, 3, and 4 respectively (see column (1) of Table A9).

In the main experiment, there is no statistically significant*® difference in recovery
rates when the jars are high quality jars. The same is true for each of the four pilots (see
column (3) of Table A9). Similar to the main experiment, Player 1s recover similarly when
the observed jar quality type is high (number of blue balls), but the recovery behavior

diverges when the observed jar quality type is low in the pilots as well.

| Insert Table A9 about here. |

The second pair of bars of Figure A41 and columns 4 to 6 of Table A9 show the
results on instances where a pair of jars could have benefited at least one urn but was
not recovered. In the main experiment, we reported that under the status quo condition,
Player 1 “missed recovery opportunities” 26.2% of the time while missed recovery is
only 15.7% under the holistic condition. The differences are significantly higher by 10.5
percentage points. The sign of the differences in “missed recovery opportunities” from
the four pilots are all similar to the main experiment with three of them significantly so
(the difference is not significant for pilot 3 where, by design, Low Quality jars can never
be a “missed recovery opportunity” because they always have fewer blue balls than any
urns that can be drawn.).

The third pair of bars of Figure A41 and the first column of Table A10 show that

the average quality (average number of blue balls) of recovered and offered jars is higher

48 At conventional levels.
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under the status quo condition for the main experiment as well as for all four pilots. The
average recovered jar has a statistically significant 6.0 more blue balls (out of 100) under
the holistic condition for the main experiment. Likewise, the average recovered jar has
statistically significantly (5%-level) more blue balls (out of 100) for pilots 1, 2, and 4
(ranging from 2.9 to 11.2 more blue balls). We also see a higher average number of blue
balls of recovered and offered jars (3.5 more blue balls) for pilot 3 but due to the small
sample size (less than half of the next smallest pilot sample size), we did not obtain a
coefficient that is significant at conventional levels.

The evidence for cherry picking done by Player 1s is present in the pilots as it is for

the main experiment.

| Insert Table A10 about here. |

The fourth pair of bars of Figure A41 and columns 2 to 4 of Table A10 display the re-
sults on jar discards by Player 2 when Player 1 offered her a jar. In the main experiment,
the lower average quality of offered jars did not lead to significantly more discards under
the holistic regulations condition. Across the four pilots, there are either no significant
difference in discards or significantly lower discards under the holistic regulations con-
dition. This means that, in both the main experiment and the pilots, the threshold for
accepting a jar to carry out a transplant is lower under the holistic regulations condition.

The fifth pair of bars of Figure A41 and columns 5 to 7 in Table A10 show that Player
2s (TC) discard jars that could have helped the blue-ball-odds of an urn in a level that is
23.8 percentage points more under status quo condition than under holistic regulations
in the main experiment. For this outcome variable, we do see some divergence from the
pilot results from the main experiment. While the point estimate for these “bad discards”
are similar between that from pilots 1, 3, and 4, and the main experiment, none of these
point estimates from these pilots are significant at conventional levels. In pilot 2, the sign
of the point estimate is actually the opposite of the estimate from the main experiment.

The sixth pair of bars of Figure A41 and Table A1l displays the results on mixing
(“transplants”) by Player 2. On average, Player 2s mix a significant 8.8 percentage points
less under status quo compared to holistic regulations in the main experiment. Again,
the analogous point estimates from the pilots are of the same sign as that from the main

experiment. These differences in mixing rate are statistically significantly (5%-level) for
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pilots 1, 2, and 4 (ranging from 12.2 to 26.2 percentage points less for Status Quo). We
also see a lower mixing rate for Status Quo (2.9 percentage points) for pilot 3 but due to
the small sample size, we did not obtain a coefficient that is significant at conventional

levels.

| Insert Table A11 about here. |

The seventh pair of bars of Figure A41 and columns 4 to 6 in Table A11 show that
Player 2s conduct significantly many (14.6%) more harmful transplants under the status
quo condition than under holistic regulations in the main experiment and significantly
many more harmful transplants under the status quo in pilots 1, 3, and 4. These results
are significant at conventional levels, controlling for jar/urn quality or not. While the
point estimate, similarly signed as the main experiment, is not significant pilot 2 when
not controlling for jar/urn quality, it becomes significant once we control for just jar or

both jar and urn qualities.

A.4.2 Comparing “Health Outcomes” Between Pilots and the Main

Experiment

The last pair of bars of Figure A41 and Table A12 show that the expected number of red
balls drawn is 4.1 percentage points higher under Status Quo for the main experiment.
The analogous point estimates from the pilots are of the same sign as that from the
main experiment. These differences in expected number of red balls are statistically
significantly (1%-level) for pilots 1, 2, and 4 (ranging from 3.1 to 4.4 percentage points
higher for Status Quo). The expected number of red balls is also higher for Status Quo
(0.8 percentage points) for pilot 3 but due to the small sample size, we did not obtain a
coefficient that is significant at conventional levels.

It is worth noting that part of the reason why we varied the distributions of jars and
urns during the pilot was to investigate the impact of the actual number of red balls
drawn (as opposed to expected number of red balls drawn, which is the more reasonable

proxy for expected health outcome impact, as we argued in Section 4.3).

| Insert Table A12 about here. |
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The results from the main experiment on missed recoveries, bad discards, and bad
mixings (transplants) offer evidence for efficiency loss. We can find support for similar
efficiency loss from the pilots, despite their different game structure (with only one jar
per round and different distributions for jars/urns). The results from the pilots lend
additional support for the takeaway that holistic regulations might benefit through in-

centivizing better behavior and consequently better health outcomes.
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Table A9: Impact on Jar Recovery Rates and Missed Opportunities for Beneficial Recov-
eries

) @ ®) @) ©) ©)
Jar Recovery Rate Missed Beneficial Recovery
All Low Quality High Quality All Low Quality High Quality
Pilot 1
Status Quo -0.176** -0.368** 0.004 0.103** 0.216** -0.004
(0.039) (0.064) (0.044) (0.033) (0.051) (0.044)
Constant 0.755%* 0.610** 0.904** 0.177** 0.255** 0.096**
(0.032) (0.053) (0.032) (0.027) (0.039) (0.032)
N 1330 668 662 1330 668 662
R? 0.035 0.139 0.000 0.015 0.050 0.000
Pilot 2
Status Quo -0.156** -0.315** 0.014 0.149** 0.302** -0.014
(0.043) (0.073) (0.039) (0.043) (0.073) (0.039)
Constant 0.810** 0.708** 0.906** 0.188** 0.289** 0.0936**
(0.033) (0.054) (0.032) (0.033) (0.054) (0.032)
N 1080 536 544 1080 536 544
R? 0.031 0.100 0.001 0.028 0.092 0.001
Pilot 3
Status Quo  -0.155* -0.229* -0.009 0.000 0.00870
(0.058) (0.095) (0.091) (0.023) (0.044)
Constant 0.591** 0.362** 0.800** 0.0318 0.0609
(0.042) (0.080) (0.072) (0.020) (0.037)
N 470 240 230 470 230
R? 0.024 0.072 0.000 0.000 0.000
Pilot 4
Status Quo -0.251** -0.446** -0.089 0.236** 0.408** 0.089
(0.042) (0.068) (0.056) (0.039) (0.058) (0.056)
Constant 0.802** 0.658** 0.942** 0.149** 0.243** 0.058*
(0.029) (0.053) (0.028) (0.025) (0.040) (0.028)
N 860 414 446 860 414 446
R? 0.071 0.203 0.021 0.070 0.168 0.021
Main Experiment
Status Quo -0.174** -0.299** -0.042 0.105** 0.166** 0.042
(0.035) (0.055) (0.038) (0.026) (0.036) (0.038)
Constant 0.760** 0.610** 0.913** 0.157** 0.225** 0.087**
(0.024) (0.041) (0.022) (0.017) (0.024) (0.022)
N 1620 820 800 1620 820 800
R? 0.035 0.090 0.004 0.017 0.032 0.004

Standard errors (Robust, clustered by player-pairings) in parentheses
Tp<0.1,*p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = [y +
B1StatusQuo; + ¢;. Player 1 (OPO) can either recover a jar or not (1=recover/offer jar; O=not
recover /offer jar). The independent variable “Status Quo” indicates the status quo condition where
the incentives resemble the current fragmented regulations. The 1% and 4" columns reports results
unconditional on jar quality type, the 2"? and 5" columns reports results conditional on the jar
quality being low quality, and the 3"¢ and 6! columns reports results conditional on the jar quality
being high quality. “Jar Recovery Rate” is the percentage of the jars that are recovered and offered
by Player 1. “Missed Beneficial Recovery” is the percentage of the jars that could have improved the
odds of a good outcome (drawing a blue ball) of at least one urn but are NOT recovered/offered by
Player 1. Finally, note that for Pilot 3, we do not have any missed beneficial recoveries because the
Low Quality jars can only have at most 10 blig(balls while all the urns have at least 20 blue balls
- so the Low Quality jars cannot have improved the odds of drawing a blue ball for any of the urns
given the blue ball distribution in Pilot 3.



Table A10: Impact on Recovered Jar Quality, Discard Rates, and Discards that could
have Benefited Urn(s)

(1) (2) (3) (4) (5) (6) (7)
Jar # Blue | Recovered Jar Discard Rate | Recovered % of Bad Discards
Pilot 1
Status Quo 11.220%% -0.035 0.048F 0.0507 0.034 0.017 0.018
(2.251) (0.0319) (0.0290) (0.0283) (0.0656) (0.0706) (0.0669)
Jar # Blue Balls -0.007** -0.007** 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
High Urn # Blue Balls -0.000 0.006**
(0.001) (0.002)
Low Urn # Blue Balls 0.002** -0.007**
(0.001) (0.002)
Constant 68.870** 0.193** 0.702** 0.659** 0.204** 0.172** -0.020
(1.717) (0.022) (0.055) (0.071) (0.041) (0.045) (0.170)
N 882 882 882 882 156 156 156
R? 0.043 0.002 0.262 0.275 0.002 0.006 0.168
Pilot 2
Status Quo 2.920% 0.053F 0.070* 0.069% -0.217T -0.148 -0.035
(1.148) (0.028) (0.029) (0.028) (0.114) (0.094) (0.093)
Jar # Blue Balls -0.006** -0.006** -0.011** -0.010**
(0.001) (0.001) (0.003) (0.003)
High Urn # Blue Balls -0.002* 0.011**
(0.001) (0.004)
Low Urn # Blue Balls -0.001 -0.006
(0.001) (0.003)
Constant 85.000** 0.064** 0.559** 0.737** 0.333** 1.122** 0.603T
(0.765) (0.020) (0.094) (0.128) (0.102) (0.236) (0.305)
N 787 787 787 787 70 70 70
R? 0.011 0.009 0.086 0.096 0.070 0.285 0.382
Pilot 3
Status Quo 3.517 -0.079 -0.041 -0.049 0.055 0.0486 0.047
(2.537) (0.091) (0.087) (0.087) (0.054) (0.053) (0.051)
Jar # Blue Balls -0.011** -0.011** 0.005* 0.007**
(0.002) (0.002) (0.002) (0.002)
High Urn # Blue Balls -0.003 0.001
(0.003) (0.002)
Low Urn # Blue Balls 0.004 -0.009**
(0.003) (0.003)
Constant 22.920** 0.592** 0.840** 0.837** 0.0527F -0.046 0.247F
(1.795) (0.060) (0.085) (0.182) (0.030) (0.030) (0.132)
N 239 239 239 239 133 133 133
R? 0.013 0.006 0.119 0.135 0.011 0.086 0.246
Pilot 4
Status Quo 11.150%% 0.078% 0.163%F 0.166™F 0.007 0.048 0.110
(2.351) (0.034) (0.029) (0.029) (0.108) (0.130) (0.135)
Jar # Blue Balls -0.008** -0.008** -0.002 -0.001
(0.001) (0.001) (0.002) (0.002)
High Urn # Blue Balls -0.002* 0.008**
(0.001) (0.002)
Low Urn # Blue Balls -0.001 -0.011
(0.002) (0.007)
Constant 59.820** 0.128** 0.584** 0.699** 0.405** 0.436** 0.055
(1.543) (0.022) (0.054) (0.079) (0.073) (0.087) (0.171)
N 577 577 577 577 93 93 93
R? 0.044 0.011 0.297 0.309 0.000 0.006 0.158
Main Experiment
Status Quo 5.985%F -0.022 0.020 0.024 0.238%F 0.143%%F 0.0607
(2.106) (0.029) (0.027) (0.027) (0.046) (0.039) (0.030)
Jar # Blue Balls -0.007** -0.007** 0.008** 0.010**
(0.000) (0.000) (0.001) (0.000)
High Urn # Blue Balls 0.003** -0.013**
(0.001) (0.001)
Low Urn # Blue Balls 0.000 -0.002*
(0.001) (0.001)
Constant 65.060™* 0.418** 0.878** 0.686™** 0.260** -0.191** 0.777**
(1.379) (0.021) (0.030) (0.054) (0.032) (0.021) (0.053)
N 1094 1094 1094 1094 702 702 702
R? 0.012 0.001 0.300 0.317 0.064 0.323 0.564

Standard errors (Robust, clustered by player-pairings) in parentheses
+ p<0.1,* p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = Bo + 81 StatusQuo; + X;v + €;. Player 2 (TC)
can either discard 0 or 1 jar if a jar was offered by Player 1. The results here are conditional on Player 1 having recovered a jar and made
an offer to Player 2. The independent variable “Status Quo” indicates the status quo condition where the incentives resemble the current
fragmented regulations. “Jar # Blue Balls” is the number of blue balls in the jar. “High Urn # Blue Balls” is the number of blue balls
in the high blue urn. “Low Urn # Blue Balls” is the number of e balls in the low blue urn. “Jar # Blue | Recovered” is the number
of blue balls in the recovered and offered jar (out of 100), “Jar Piscard Rate | Recovered” is the percentage of recovered jars that are
discarded/rejected. “% of Bad Discards” is the percentage of discarded jars that has more blue balls than at least one urn (benefits at
least one urn).



Table A11: Impact on Mixing (“Transplant”) Rate, and Mixings that Gave an Urn Worse
Odds for Blue

(1) (2) (3) (4) (5) (6)
Mixing (Transplant) Rate % Mixings Made Urn Worse
Pilot 1
Status Quo -0.122%F -0.139%% -0.140%F 0.087*F 0.147%F 0.146*%
(0.035) (0.034) (0.034) (0.031) (0.026) (0.025)
Jar # Blue Balls 0.009** 0.009** -0.007** -0.008**
(0.001) (0.001) (0.001) (0.001)
High Urn # Blue Balls 0.000 0.007**
(0.001) (0.001)
Low Urn # Blue Balls -0.001F 0.002**
(0.001) (0.001)
Constant 0.609** 0.014 0.044 0.118** 0.685** 0.1561
(0.027) (0.042) (0.070) (0.023) (0.087) (0.089)
N 1330 1330 1330 726 726 726
R? 0.015 0.326 0.328 0.014 0.187 0.310
Pilot 2
Status Quo -0.181%*  -0.178%*  -0.175** 0.004 0.025F 0.024F
(0.047) (0.044) (0.044) (0.015) (0.014) (0.014)
Jar # Blue Balls 0.013** 0.013** -0.006** -0.006**
(0.001) (0.001) (0.001) (0.001)
High Urn # Blue Balls 0.003** 0.002**
(0.001) (0.000)
Low Urn # Blue Balls 0.000 0.001*
(0.001) (0.001)
Constant 0.758** -0.328** -0.525** 0.0330** 0.557** 0.409**
(0.036) (0.117) (0.143) (0.010) (0.109) (0.092)
N 1080 1080 1080 717 717 717
R? 0.037 0.199 0.205 0.000 0.177 0.192
Pilot 3
Status Quo -0.029 -0.017 -0.019 0.208T 0.263** 0.234*
(0.054) (0.052) (0.052) (0.103) (0.091) (0.089)
Jar # Blue Balls 0.012** 0.012** -0.013** -0.012**
(0.001) (0.001) (0.002) (0.002)
High Urn # Blue Balls 0.001 0.003
(0.002) (0.003)
Low Urn # Blue Balls -0.002 0.007*
(0.002) (0.003)
Constant 0.241** 0.022 0.065 0.679** 1.035™* 0.557*
(0.039) (0.042) (0.110) (0.093) (0.060) (0.245)
N 470 470 470 106 106 106
R? 0.001 0.201 0.207 0.063 0.273 0.313
Pilot 4
Status Quo -0.262%F -0.2877F -0.287FF 0.158%F 0.217%F 0.179%F
(0.043) (0.041) (0.041) (0.041) (0.041) (0.038)
Jar # Blue Balls 0.010** 0.010** -0.005** -0.005**
(0.001) (0.001) (0.001) (0.001)
High Urn # Blue Balls 0.001* 0.006™**
(0.001) (0.001)
Low Urn # Blue Balls 0.002 0.002
(0.002) (0.002)
Constant 0.700** 0.158** 0.069 0.091** 0.421** 0.029
(0.031) (0.050) (0.064) (0.020) (0.070) (0.077)
N 860 860 860 484 484 484
R? 0.070 0.388 0.391 0.046 0.131 0.271
Main Experiment
Status Quo -0.088%% -0.087*F -0.088%% 0.146™F 0.166™" 0.163*F
(0.028) (0.025) (0.025) (0.030) (0.023) (0.023)
Jar # Blue Balls 0.008** 0.008** -0.008** -0.008**
(0.000) (0.000) (0.001) (0.001)
High Urn # Blue Balls -0.001** 0.004**
(0.001) (0.001)
Low Urn # Blue Balls -0.000 0.002**
(0.000) (0.001)
Constant 0.443** -0.018 0.0861 0.083** 0.685** 0.331**
(0.020) (0.023) (0.047) (0.016) (0.056) (0.062)
N 1620 1620 1620 903 903 903
R2 0.012 0.332 0.336 0.042 0.297 0.352

Standard errors (Robust, clustered by player-pairings) in parentheses
+ p<0.1,* p<0.05 ** p<0.01

Notes: This table presents the estimated parameter results for the estimation model Y; = 8o + 81 StatusQuo; + X;v + €;. Player 2 (TC)
can either mix 0 or 1 jar into the urns if a jar was offered by Player 1. The results here are conditional on Player 1 having recovered a jar
and made an offer to Player 2. The independent variable “Statupﬁ:o” indicates the status quo condition where the incentives resemble
the current fragmented regulations. “Jar # Blue Balls” is the n er of blue balls in the jar. “High Urn # Blue Balls” is the number
of blue balls in the high blue urn. “Low Urn # Blue Balls” is the number of blue balls in the low blue urn. “Mixing (Transplant) Rate”
is the percentage of urns where a mixing happened, this is the number of transplant(s) divided by 1 per round. “% Mixings Made Urn
Worse” is the percentage of mixings that occurred which made the odds of blue balls worse for an urn.
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