You Know, So I Know!

Endogenous Information Acquisition and Observability
in a Threshold Public Goods Game!'

Lennart Stangenberg[-? and Yan Xufif

1University of Groningen

?Leibniz University Hannover

October 23, 2025

Abstract

We investigate how endogenous information acquisition and its observ-
ability affect threshold public goods provision under uncertainty. Our exper-
iment shows that allowing players to acquire private signals about uncertain
thresholds increases provision by 12 percentage points over baseline, benefit-
ing exclusively from information acquirers. When acquisition choices become
observable, provision rises another 11 percentage points, primarily when both
players acquire information and coordinate efficiently. We find observable ac-

quisition serves as an effective coordination device. Our results demonstrate
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that transparency about information-gathering activities, not just information
content, mitigates strategic uncertainty and enhances collective action.
Keywords: threshold public goods game; endogenous information acquisition; private
and public acquisition.
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1 Introduction

Threshold Public Goods Games (TPGGs)—where minimum contributions are nec-
essary to achieve collective benefits—play a crucial role in various societal out-
comes, including climate adaptation (Barrett, 2003), fundraising initiatives (An-
dreoni, [1998), infrastructure development (Carlsson et al., 2015), and voluntary
effort provision (Turiansky, 2021)[] Yet uncertainty about the provision threshold
is endemic in real-world collective action problems and alters people’s strategic
motives in theory (Barrett, 2013; McBride, 2006; Suleiman, |1997). To illustrate, con-
sider two companies entering an emerging market with regulatory uncertainty.
The regulatory environment determines the minimum investment required for
successful market entry. High regulatory barriers establish a threshold that neces-
sitates substantial investment from both companies combined, while low barriers
set a threshold that can be met by either company’s investment alone. When com-
panies anticipate high barriers, they must coordinate—both invest heavily or mar-
ket entry fails. When they expect low barriers, each may try to free-ride, hoping the
other bears more cost. When the regulatory environment is uncertain, companies
face a strategic dilemma: should they risk overinvestment by coordinating when
free-riding might be effective, or attempt free-riding by underinvesting when co-
ordination might be essential?

This strategic dilemma pervades many real-world scenarios, including natu-
ral resource management, public health, and environmental conservation. For in-
stance, pharmaceutical companies developing vaccines for emerging viruses face
uncertainty about the virus’s strength. A resistant virus requires both companies
to invest heavily in research and development (coordination motive), whereas a
weak virus allows for individual investments, tempting each company to hope the
other invests so they can benefit from shared knowledge while minimizing their
own costs (free-riding incentive). Similarly, agricultural communities deciding
on irrigation capacity for the upcoming season face drought uncertainty. Severe
droughts necessitate coordinated investment in high-capacity systems, whereas
mild droughts allow individual communities to meet their needs independently,

creating tensions between coordination and free-riding incentives.

!Early research on threshold public goods with complete information includes the works of Van
De Kragt et al. (1983), T. R. Palfrey and Rosenthal (1984), Bagnoli and Lipman (1989), and Cadsby
and Maynes (1999). A comprehensive review of this literature is provided by Croson and Marks
(2000).



Threshold uncertainty thus creates competing strategic pressures that reshape
decision dynamics in TPGGs. If the threshold turns out to be low, agents tend to
free-ride, hoping that others will bear the full cost. If the threshold proves to be
high, they prefer to coordinate their investments. Yet, threshold uncertainty traps
them between the temptation to free ride and the necessity to coordinate. This
tension distinguishes our setup from standard linear public good games, where
contributing nothing remains dominant regardless of uncertainty. Such structural
differences also yield different conclusions regarding how uncertainty affects con-
tributions to the public goods. In Threshold Public Goods Games with uncertainty,
there are frequent provision failures and wasteful overinvestment—inefficiencies
documented by multiple studies (Barrett and Dannenberg, 2012; Barrett and Dan-
nenberg, 2014; Dannenberg, 2015; McBride, 2010; Suleiman et al., 2001). In con-
trast, experimental studies on linear public goods with uncertainty show mixed

results regarding contribution levelsf]

We investigate how endogenous information acquisition—a powerful yet un-
derexplored mechanism (Angeletos and Pavan, 2007; Morris and Shin, 2002)—can
mitigate inefficiencies in threshold public goods provision. Similar to findings in
strategic environments such as wars of attrition and bargaining, where informa-
tion acquisition critically shapes equilibrium strategies and coordination outcomes
(Chatterjee et al., 2025} Kim and Lee, 2014), we explore how this mechanism affects
collective action under threshold uncertainty. Confronted with uncertainty, indi-
viduals in practice often actively seek information to guide their decisions (Stigler,
1961). Returning to our examples, companies may hire consultants to assess regu-
latory barriers before making an investment. Pharmaceutical companies may con-
sult virologists about the resistance of viruses before developing vaccines. Agri-
cultural communities might commission hydrologists to forecast drought severity
before irrigation investments. This introduces a new strategic dimension, beyond
the coordination-versus-free-riding tension we identified. Agents must decide not
only how much to contribute, but also whether to acquire threshold information
beforehand. Moreover, when agents can observe each other’s information acquisi-
tion decisions, they may interpret others” decisions to seek or avoid information as
revealing their strategic intentions and adjust their own investment strategies ac-
cordingly. We thus examine how both the opportunity to acquire information and
the observability of such acquisition—whether information is gathered privately

2For instance, Dickinson (1998) and Levati et al. (2009) found negative effects of uncertainty
on contributions, while Boulu-Reshef et al. (2017) and Théroude and Zylbersztejn (2020) found
no significant effects. Also, notice that in these experiments, uncertainty is typically modeled as
mean-preserving spreads of returns.



or publicly—shape information-gathering incentives and subsequent contribution
decisions in TPGGs.

We address these questions both theoretically and experimentally using a min-
imalist two-player TPGG with threshold uncertainty. Players can invest a high,
medium, or zero amount to reach a threshold, which is equally likely to be low or
high. We design the game parameters such that a low threshold can be achieved
with high investment from a single player or medium investment from both play-
ers, while a high threshold necessitates high investment from both players. We
then introduce endogenous information acquisition, allowing players to purchase
an informative signal about the threshold under two conditions: when acquisition
decisions remain private to each player, and when these decisions are publicly ob-
servable. Beyond resolving state uncertainty, information acquisition influences
strategic dynamics by creating correlated signals (Myatt and Wallace, 2012). When
both players acquire information, their highly correlated signals enable better co-
ordination of their investment strategies, potentially allowing them to escape the
inefficiencies that threshold uncertainty creates.

Our theoretical analysis reveals that both private and public information acqui-
sition environments support a favorable equilibrium characterized by substantial
yet efficient coordination. In this equilibrium, players acquire information and
adopt investment strategies contingent on their acquired signals: when signals
suggest a low threshold, both players invest at a medium level; when signals sug-
gest a high threshold, both invest at a high level. This allows the public good
to be provided at a high rate while maintaining allocation efficiency, and both
players also achieve the maximum expected payoffs. Crucially, the observabil-
ity of acquisition decisions creates fundamental structural advantages, facilitat-
ing coordination on this favorable equilibrium as mutual acquirers leverage sig-
nal correlation for efficient provision. Our equilibrium comparison reveals that
while players always acquire information when acquisition is private, they lack
coordination mechanisms for reliable equilibrium selection—explaining why cor-
related signals remain underutilized under private acquisition. These theoretical
findings inform our main hypotheses: information acquisition should occur more
frequently when private, while the success and efficiency of public goods provi-
sion should be higher when acquisition decisions are publicly observable.

We test these theoretical predictions through a controlled laboratory experi-
ment. Our design features three main treatments: Baseline, Private Endogenous
(PrivateEndo), and Public Endogenous (PublicEndo). In the Baseline treatment, par-



ticipants make allocations simultaneously to a TPGG with a common prior that
the thresholds are equally likely to be low or high. In the PrivateEndo and Pub-
licEndo treatments, participants, in addition, can acquire a private signal with a
90% accuracy about the threshold before making allocation decisions. The crucial
difference between PrivateEndo and PublicEndo lies in the observability of signal
acquisition. It remains private in PrivateEndo but becomes publicly observable in
PublicEndo, allowing participants to further condition their allocation strategies on

each other’s information choices.

Our experimental design isolates two mechanisms central to mitigating the
strategic trap we identified: how endogenously-formed signal correlations help
resolve threshold uncertainty, and how observability affects strategic coordina-
tion. Comparing Baseline against PrivateEndo treatments reveals the benefits of
correlated signals from endogenous information acquisition, while comparing Pri-
vateEndo versus PublicEndo assesses whether mutual knowledge of acquisition (or
non-acquisition) decisions enables players to better leverage signal correlations for

implicit coordination.

We find that public good provision significantly improves with both endoge-
nous information acquisition and its observability, consistent with theoretical pre-
dictions. First, private information acquisition raises provision success rates by
12 percentage points over Baseline (from 27% to 39%), but exclusively through the
actions of information acquirers. They demonstrate a significant increase in their
contributions, while non-acquirers show negligible behavioral change. Second,
public observability of acquisition decisions yields an additional 11 percentage
point gain (to 50%) by enabling equilibrium selection among mutual acquirers.
When both players observe each other acquiring information, they achieve a re-
markable 69% success rate, compared to 54% in PrivateEndo. Contrary to theoret-
ical predictions, we observe no significant difference in acquisition rates between
PrivateEndo (63%) and PublicEndo (71%) treatments. Instead, the benefits of observ-
ability stem from mutual acquirers strategically conditioning their contributions
on visible acquisition decisions: they tend to increase allocations when paired with
fellow acquirers but reduce them when paired with non-acquirers. Consequently,
observability transforms information acquisition decisions into coordination de-
vices that resolve strategic uncertainty through coordinated equilibrium selection,
rather than merely threshold uncertainty resolution. Efficiency gains follow closely
with success rates (12pp and 7pp improvements), confirming welfare benefits.



Our study extends the analysis of information acquisition to the domain of
public good provision under uncertaintyf| Previous experimental work on public
goods with information has focused on linear environments with exogenous infor-
mation provision. Agents are randomly assigned signals about uncertain returns
or Marginal Per Capita Returns (MPCRs) before contributing to the public goods
(Aksoy and Krasteva, 2020; Cox and Stoddard, 2021)E| In these linear settings,
contributing zero is a dominant strategy regardless of whether the return is high
or low, limiting agents’ strategic tension solely to free-riding incentives. In our set-
ting, the environment shifts to a threshold public good with uncertain thresholds,
creating a fundamentally different strategic tension between free-riding tempta-

tions at low thresholds versus coordination necessities at high thresholds.

Crucially, we endogenize information acquisition itself: agents decide whether
to acquire a signal about the threshold | This transforms information into a strate-
gic instrument, creating new channels through which others” information choices
influence one’s investment strategies to the public good. The key mechanism—
signals are highly correlated when both players acquire—generates a coordination
pathway that operates even when signals always remain private. This pathway
delivers substantial efficiency gains through its endogenously formulated infor-
mation structure, rather than its information content alone. As a result, informa-
tion acquisition serves as a central lever for overcoming coordination frictions in

threshold environments, beyond merely reducing state uncertainty.

We also contribute to the information design literature (Bergemann and Morris,
2019) by providing a systematic investigation of observability in games with en-
dogenous information acquisition. Foundational theoretical work (Colombo et al.,
2014; Hellwig and Veldkamp, 2009; Myatt and Wallace, 2012) examines simultane-

ous acquisition within Gaussian-quadratic frameworks but overlooks how acqui-

3There is a broader experimental literature on information acquisition across domains (e.g.,
auctions (Gretschko and Rajko, [2015), voting (Bhattacharya et al., [2017), asset markets (Page and
Siemroth, 2017), and school choice (Chen and He, [2021).) that motivates the general relevance of
information-seeking behavior in strategic settings.

*Aksoy and Krasteva (2020) study a linear public good with uncertain MPCR where partici-
pants are exogenously informed or uninformed about its realization. They find that information
increases contributions in less generous groups but decreases them in more generous ones. Cox
and Stoddard (2021) similarly examines a linear public good with uncertainty where participants
receive exogenous private signals and can engage in cheap talk. They find that communication
often improves efficiency despite incentives to exaggerate.

Deb et al. (2024) similarly study endogenous information acquisition about uncertain thresh-
olds on a range, but within a catastrophe avoidance framework (Milinski et al., 2008; Waichman et
al.,[2021) where heterogeneous groups of four face potential losses if contributions are insufficient.
They mainly focus on how inadequate information updating and group heterogeneity in risk lead
to negative effects of information acquisition on public good provision.



sition observability affects coordination. In our study, while acquired information
always remains private, we manipulate whether the acquisition decision itself is
observable to others before contribution choices are made. Building on evidence
that common knowledge about fundamentals often fosters coordination (Deutch-
man et al., 2022)| we show that observable information-seeking or avoidance can

serve as an alternative when agreement on the state is infeasible.

The comparison between PublicEndo and PrivateEndo highlights how observ-
ability amplifies the benefits of information acquisition with an enhanced common
knowledge about the intentions to coordinate. The mechanism operates through
observability, serving as a coordination device. Participants strategically condition
their investments on others” observable acquisition decisions, effectively utilizing
others” information-acquiring (but not non-acquiring) behaviors as signals for co-
ordinating on a high amount. This represents a novel mechanism distinct from
traditional complementarity or substitutability frameworks in information acqui-
sition theory, where information acquisition creates focal points for equilibrium
selection. When acquisition decisions are publicly observable, players can further
coordinate on which Bayesian game to play together, transforming the strategic en-
vironment from one with dual uncertainty (state and strategic) to one where strate-
gic uncertainty is mitigated through observable information choices. Our findings
reveal a straightforward and actionable policy insight: even when the content of
acquired information cannot or should not be shared (as in climate assessments
or financial stress tests), making the acquisition activity publicly observable can

significantly improve coordination outcomes.

The rest of the paper is structured as follows: Section [2|develops our theoreti-
cal framework for Threshold Public Goods Games with uncertainty and analyzes
equilibria across different information acquisition regimes. Section (3 details our
experimental design and procedures. Section {4] presents our empirical findings

and analysis. Section {5|concludes.

®They study TPGGs with a certain threshold but manipulate the extent to which the threshold is
commonly known within groups. Unlike our study, where thresholds are genuinely uncertain and
signals are noisy, they focus solely on how common knowledge reduces strategic uncertainty. Our
mechanism complements theirs by showing that observability of information seeking can achieve
similar coordination benefits even when the state remains uncertain.



2 Theoretical Framework

2.1 Game Setup

We consider a two-person Threshold Public Goods Game (TPGG) without a rebate.
Two players, i € {1, 2}, each start with an endowment of 10 Experimental Currency
Units (ECUs) and simultaneously contribute a* € A’ to a public good that requires
reaching a contribution threshold, denoted by 6 € ©. If the combined contributions
meet or exceed the threshold, the public good is provided, generating a bonus of
30 ECUs evenly split between the two players. If the threshold is not met, the
contributions are forfeited, incurring a loss of the contributed amount. We simplify
the game and restrict each player’s contribution to 0, 5, or 10 ECUs, reflecting a low,

medium, or high investment in public good provision (i.e., A" = {0,5,10}).

We establish two thresholds to highlight the different dynamics of free-riding
versus coordination motives in the TPGG. The LGame (left panel of Table|1) features
a low threshold of § = 10, which can be met either through a single player’s high
investment (10) or by equal medium investments (5) from both players. This game
has three pure-strategy Nash equilibria—(5, 5), (10,0), and (0, 10)—all of which
are socially efficient. The asymmetric equilibria highlight the free-riding tempta-
tion, as each player prefers the other to bear the full cost. Nevertheless, the public
good can also be provided through inefficient over-contributions, such as when

one player contributes 5 and the other 10, or both contribute 10.

In contrast, the HGame (middle panel of Table 1)) features a high threshold of
¢ = 20, requiring both players to contribute their entire endowment for successful
provision and making coordination motives critical. Here, players want to coor-
dinate effectively; players must either both fully invest, thus achieving the unique
socially efficient equilibrium, or jointly opt not to invest at all, thus preventing a
futile expenditure on an unattainable public good[| Any investment miscoordina-
tion leads to a failure of public good provision and a socially inefficient outcome.

While our model is simple with two discrete thresholds and three investment
levels, the core strategic motives generalize to continuous settings with 6 € [0, 20]
(ora € [0,10]). The strategic tension between free-riding and coordination emerges

precisely when the threshold transitions from being ”individually achievable” (§ <

"Note that the full investment equilibrium is payoff dominant, and the no investment equilib-
rium is risk dominant, as outlined by Harsanyi and Selten (1988).



Table 1: Payoff matrices for the LGame, the HGame and the UGame

LGame (¢ = {10}) HGame (9 = {20}) UGame (0 = {10,20})
P2 P2 P2
0 5 10 0 5 10 0 5 16
0 10,10 10,5 25,15 0 10,10 10,5 10,0 0 10, 10 10,5 17.5,7.5

P15 510 20,20 2015 P15 5,10 5,5 50 P15 5,10 125,125 125,75
10 15,25 15,20 15,15 10 0,10 0,5 1515 ¥ 75,175 75,125 15,15

Note: Payoff matrices for the public good game, featuring a low threshold of 10, a high threshold of 20, and an uncertain threshold
where two players share a common prior with high and low thresholds being equally likely. In the LGame and the HGarme, the pure
strategy Nash equilibrium outcomes are underlined. The sets of successful public good provisions are highlighted in red, while the
efficient outcomes are indicated in bold. The underlined outcomes in the UGame are the pure strategy Bayesian Nash equilibrium
outcomes.

individual endowment) to ”collectively mandatory” (¢ > individual endowment).
Our parameterization deliberately isolates these fundamental incentives. § = 10
captures games where free-riding is dominating, representing the motives for any
threshold 6 < 10. For 10 < 6 < 20, both free-riding (underprovision risk) and coor-
dination (overprovision inefficiency) motives coexist. At 6 = 20, coordination be-
comes strictly necessary and free-riding is less relevant, isolating the coordination
problem. We fix § = 20 in the high-threshold case to cleanly capture coordination

motives prevalent in demanding public goods.

If players are uncertain about the threshold, as the UGame in the right panel of
Table |1 (¢ € {L, H}), they must navigate both the state uncertainty regarding the
threshold and the strategic uncertainty about their opponents’ potential contribu-
tions. These uncertainty concerns compel players to formulate strategies based not
only on their own beliefs about the true state, but also on their expectations of how
others will perceive and respond to the same uncertainties. These strengthen the
free-riding versus coordination tension and represent fundamental strategic chal-
lenges in public goods provision that information acquisition may help resolve.

We extend the basic framework of Threshold Public Goods Game by introduc-
ing endogenous information acquisition in two variants: PublicTPGG and Pri-
vateTPGG. In both variants, players begin with a common prior that the two thresh-
olds (L and H) are equally likely. Players must independently decide whether to
acquire an informative signal s before making their contribution decisions, with
acquisition denoted as z* € {0,1}. When acquired, the signal s' € {/, h} indicates
the corresponding state L or H with 90% accuracyff| Both variants ultimately re-

quire players to make contribution decisions for the public good, with information-

8We set signal precision at 90% to balance realism and experimental control. This choice aligns
with real-world "high-confidence’ signals, such as IPCC confidence intervals (85-95% range), while
avoiding unrealistic certainty. Lower values critically erode informational quality and the induced
correlation: for example, at an accuracy of 70%, the correlation between signals drops to 58% (ver-
sus 82% at our benchmark), undermining shared coordination incentives.

10



acquirers formulating contingent contribution plans (a;,as) € (A4;, A,) based on
their signals, while non-acquirers select non-contingent contribution levels a, € Ay
based on their initial prior.

players learn the

threshold 6 is players learn realized signal

realized and sig- each others” in- (if they acquired)
formation acqui-
nals are drawn d and payoffs are

sition decisions

1 1 1 1 determir}ed
z€{0,1} a € {ag, (ar,an)} t
players simulta- players up-
neously decide date beliefs and
whether they choose allocation
acquire informa- strategies for the
tion public good

Figure 1: Timeline of the TPGG with endogenous information acquisition.

Notes: The upper portion shows the sequence of exogenous events: threshold realization, signal generation, and payoff
determination. The lower portion displays players’ decisions, including information acquisition choices and contribution
strategies. The disclosure phase (highlighted in blue) exists only in the PublicTPGG, but not in the PrivateTPGG.

The crucial difference between the variants lies in the observability of informa-
tion acquisition decisions, as highlighted in Figure 1, In the PublicTPGG, play-
ers” information acquisition decisions are publicly announced before contribution
choices are made, creating a two-stage game: first information acquisition, then
contribution. This public revelation allows players to update beliefs based not
only on their own signals (if acquired) but also on knowledge of opponents” infor-
mation states. In contrast, the PrivateTPGG maintains secrecy around acquisition
decisions—players never learn whether opponents acquired signals. This funda-
mental difference transforms the PrivateTPGG into a static Bayesian game with
an expanded action space, while the PublicTPGG remains a dynamic game where
strategic reasoning must account for the public knowledge of who is informed.
These structural differences significantly impact strategic incentives for informa-
tion acquisition and subsequent contribution behavior in the presence of threshold

uncertainty.

2.2 Key Theoretical Results

For our theoretical analysis, we characterize equilibria of TPGGs across differ-
ent information regimes and evaluate their performance using three key metrics:
success rate (the probability of successful public good provision across possible
threshold realizations), efficiency rate (the likelihood of exactly meeting the thresh-

old without wasteful over-investments), and expected payoff per player.

11



Solving equilibria for TPGGs with uncertainty We first explore how threshold
uncertainty affects behaviors in TPGGs. Players share a common prior about the
low threshold, denoted by py, and simultaneously choose their investments. In
Appendix we analyze how the Bayesian Nash Equilibria (BNEs) of the game
vary with different values of the common prior.

Proposition 1 (Benchmark without Information). Under a common prior of one-half
and no information acquisition, the pure-strategy BNEs are (0,0) and (5,5). The public
good is provided if and only if the true threshold is low and both players contribute 5. This
yields a success rate of 50%, an efficiency rate of 50%, and an expected payoff per player of
12.5 ECUs.

Proof. See Appendix O

This result demonstrates how threshold uncertainty leads to a lower rate of
public good provision and less efficient outcomes. The UGame in Table [1| provides
the expected payoffs for each player with a common prior of one-half. Compared
to the equilibrium outcomes in the LGame and the HGame, high contributions be-
come strictly dominated, and therefore, the public good is never provided when
the threshold is high. The common prior captures the extent to which the two play-
ers agree about the underlying threshold. As the common prior changes, the set of
BNEs also changes systematically. When the prior probability of a low threshold
exceeds two-thirds, both players believe that a low threshold is highly likely, the
equilibria resemble those of the LGame, reflecting primarily free-riding concerns.
When the prior probability falls below one-third, the equilibria resemble those of
the HGame, emphasizing coordination motives. In the intermediate range, players
encounter a sizable uncertainty about the true threshold and possible strategies of
each other, creating the most severe tension between free-riding temptations and

coordination necessities.

Solving equilibria for the PublicTPGG The PublicTPGG represents a two-stage
sequential game. A complete strategy profile for player i specifies both the infor-
mation acquisition decision 2’ and a contribution plan contingent on the observed
information acquisition profile (2%, 27) and, if applicable, the received signal s'.
We solve the game using backward induction. We first provide an overview of

equilibria of each subgame (denoted as G(z*,27)) and then analyze the full equi-

12



libria with information acquisitionf| This approach enables us to evaluate how
endogenous information acquisition affects equilibrium selection across different
subgames and, ultimately, influences public good provision under threshold un-

certainty.

Table 2| presents the equilibrium comparisons for the four subgames following
players” information acquisition decisions. Each subgame is a Bayesian game in
which players formulate beliefs about the state and further infer the other’s sig-
nal. We apply the concept of Bayesian Nash Equilibria (BNEs), and the derivative
details can be found in Appendix

Table 2: Equilibrium comparisons for subgames G(z*, z7) in the PublicTPGG

Subgame | Strategy | Equilibria ‘ Success | Efficiency | Expected Payoffs
G(1,1) (al,ah) al,ah)) ), 0.405 0.405 (13.575, 13.575)
((5 10 ), 0.905 0.81 (16.075, 16.075)
G(1,0) ‘ ( aial), a ) ‘ ((10,0), 0) ‘ 0.45 ‘ 0.45 ‘ (11.75, 13.75)
G(O,1) ‘ (%, (af,al) ) ‘ (10,0)) ‘ 0.45 ‘ 0.45 ‘ (13.75,11.75)
G(0,0) %, %) 0.00 0.00 (10, 10)
0.50 0.50 (12.5,12.5)

Different subgames create varying degrees of correlation between players’ sig-
nals, which fundamentally affects their coordination potential. For instance, when
player i receives a signal h, they update to a 90% posterior probability that the
threshold is high, partially resolving the state uncertainty. In subgame G(1,1),
when they observe their opponents also acquired a signal, this posterior further
allows them to infer that the other player j has an 82% chance of receiving the
same signal This creates alignment in both their beliefs about the state and their
strategies. This dual resolution of uncertainty enhances coordination potential.
Players can effectively coordinate on intermediate investments when signals indi-
cate a low threshold and higher investments when signals suggest a high thresh-

old [T Such coordination significantly increases the chance of reaching high thresh-

Our theoretical analysis assumes free information acquisition, while our experimental design
implements a small cost for obtaining signals. This small cost is carefully chosen to preserve all
theoretical results.

0This correlation emerges from Bayes’ rule: P(s = h |s' =h)=P(s’ =h |0 = H)P(0 = H |
s'=h)+P(s’=h|0=L)PO=L|s'=h)=09x09+0.1x0.1=0.82.

In additional theoretical analyses, we found that this equilibrium collapses when precision falls
below 1 —1/3/6 (= 0.789). Therefore, our precision choice of 90% ensures the viability of efficiency-
enhancing outcomes and sustains our core design objective: promoting contributions even under
pessimistic signals.

13



olds that would remain unattainable without information. Although players do
not directly observe each other’s acquired signals, their signal correlation creates
sufficient agreement about the state and each other’s likely strategies to facilitate

coordination.

This correlation-enhanced coordination vanishes when only one (or no) player
acquires information. In subgame G(1,0), player i’s signal helps resolve state un-
certainty but provides no insight into their opponent’s strategy. For example, re-
ceiving a signal [ updates player i’s belief to a 90% chance of a low threshold.
Knowing their opponent has not acquired a signal, however, this updated belief
cannot provide further inference regarding their opponent’s strategy. Similarly,
in subgames G(0, 1) and G(0,0), player ¢ maintains prior beliefs about the state,
preventing any inference about the other player’s signal or investment strategies.

However, signal correlation does not automatically guarantee optimal coordi-
nation. Both subgames G(1, 1) and G(0,0) contain a favorable and an unfavorable
equilibrium. The most striking contrast appears within subgame G(1,1). In the
favorable equilibrium, players coordinate on intermediate investments (5) after re-
ceiving low signals and high investments (10) after high signals. In the unfavorable
equilibrium, players contribute intermediate amounts after low signals but noth-
ing after high signals. The performance difference is substantial: the favorable
equilibrium achieves a 90.5% success rate and 81% efficiency rate, while the unfa-
vorable equilibrium manages only 40.5% on both metrics[ The key distinction be-
tween these equilibria hinges on whether players coordinate on high investments

after signals suggest a high threshold.

Solving the full equilibria of the PublicTPGG, we find that endogenous infor-
mation acquisition with observability indeed selects the favorable equilibrium out-

comes over the unfavorable ones.

Proposition 2 (Observable Information Acquisition). In the PublicTPGG, two sym-

metric equilibria emergd}

2The signals have 90% accuracy, meaning there is a 10% chance they indicate the wrong thresh-
old. In our favorable equilibrium analysis, public good provision succeeds with 90.5% probability:
always when the threshold is low (occurring in 50% of cases), and when both players receive high
signals when the threshold is high (50% x 81% = 40.5% of cases). The efficiency rate, where contri-
butions exactly meet the threshold, occurs in two scenarios: both players receive low signals with a
low threshold, or both receive high signals with a high threshold. Each scenario occurs with 40.5%
probability (50% x 81%), resulting in a total efficiency rate of 81%.

BWe skip the discussions for the other two non-symmetric equilibria, in which one player ac-
quires a signal while the other does not. See Appendixfor details.
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(i) an information-acquiring equilibrium where both players acquire information and
choose an allocation plan (5, 10) upon observing that the opponent has acquired a
signal, and (10, 0) when facing a non-acquirer. The equilibrium outcome is the same
as the favorable one in G(1, 1), yielding a success rate of 90.5%, an efficiency rate of
81%, and an expected payoff of 16.075 ECUs per player; and

(ii) a non-acquiring equilibrium where players forgo information and allocate 0 after
observing an acquirer and 5 after a non-acquirer. The equilibrium outcome is the
same as the favorable one in G(0,0), yielding a success rate of 50%, an efficiency
rate of 50%, and an expected payoff of 12.5 ECUs per player.

Proof. See Appendix O

These two symmetric equilibria demonstrate how public information acqui-
sition and non-acquisition facilitate selection between multiple equilibria of the
subgames. The public observability of acquisition decisions is crucial—it allows
players to coordinate their expectations about each other’s investment strategies
before receiving signals. By mutually choosing and observing to acquire a sig-
nal, players are able to coordinate according to the favorable equilibrium in G(1, 1)
and achieve substantially higher success rates and payoffs than otherwise possi-
ble. Conversely, when both players mutually observe each other choosing not to
acquire information, they coordinate on the favorable equilibrium in G(0, 0), effec-
tively agreeing to ensure public good provision when the threshold is low.

Solving equilibria for the PrivateTPGG We analogously examine how a pri-
vate information acquisition environment affects equilibrium selection and pub-
lic good provision efficiency. The PrivateTPGG differs fundamentally from the
PublicTPGG in that information acquisition decisions remain unobservable to op-
ponents. This key distinction transforms the game structure: whereas the Pub-
licTPGG is a multi-stage game where observable acquisition decisions create dis-
tinct subgames to be played, the PrivateTPGG is effectively a single-stage Bayesian
game where information acquisition choices and investment strategies are inte-
grated. Non-acquirers must specify a fixed allocation, while acquirers select a
signal-contingent allocation plan. They share different strategy spaces. The Pri-
vateTPGG thus functions as a unified Bayesian game with an extended strategy
space Ay,U(A;, Ay), comprising non-contingent allocation a4 € A, for non-acquirers
and the contingent plan (a;, a,) € (A;, Ay) for acquirers. We solve the PrivateTPGG
using the BNE concept.
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Proposition 3 (Unobservable Information Acquisition). In the PrivateTPGG, two

symmetric equilibria (BNEs) emerge:

(i) a favorable information-acquiring equilibrium where both players acquire informa-
tion and choose an allocation plan (5, 10). The equilibrium outcome is the same as
the favorable one in G(1,1), yielding a success rate of 90.5%, an efficiency rate of
81%, and an expected payoff of 16.075 ECUs per player; and

(ii) an unfavorable information-acquiring equilibrium where both players acquire infor-
mation and choose an allocation plan (5, 0). The equilibrium outcome is the same as
the unfavorable one in G(1, 1), yielding a success rate of 40.5%, an efficiency rate of
40.5%, and an expected payoff of 13.575 ECUSs per player.

Proof. See Appendix O

Comparing these two equilibria reveals a critical limitation of private infor-
mation acquisition: while it universally promotes information gathering, it fails
to facilitate selection between favorable and unfavorable coordination outcomes.
Despite identical information acquisition decisions in both equilibria, players” re-
sponses to high threshold signals diverge. They coordinate on high investment (10
ECUs) in the favorable equilibrium but on low investment (0 ECUs) in the unfavor-
able one. This coordination challenge arises precisely because information acqui-
sition decisions remain unobservable, making it impossible to signal each other’s
contribution intentions. Without observability, players have no way to establish
which contribution norm will prevail when high signals are received, leaving both
optimistic and pessimistic equilibria equally viable.

In the PrivateTPGG, information acquisition strictly dominates non-acquisition,
eliminating the symmetric non-acquiring equilibrium observed in the public set-
ting. This result follows directly from the free-disposal principle of information:
players with private information can always strategically mimic uninformed be-
havior if desired, while uninformed players cannot replicate the contingent strate-
gies available to the informed. For instance, an information acquirer can imple-
ment any non-contingent strategy by simply setting identical allocations across
signal realizations (a; = a;), effectively discarding the informational advantage
when suboptimal. This asymmetric flexibility contrasts sharply with the Pub-
licTPGG, where observable acquisition decisions serve as coordination devices

that enable players to condition their strategies on their opponent’s information
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status. This observability transforms information acquisition from a private de-
cision tool into a public coordination mechanism, enabling equilibrium selection

capabilities that are impossible in the private environment.

2.3 Equilibrium Comparison and Hypotheses

Our theoretical analysis reveals systematic differences in equilibrium behaviors
and outcomes across information regimes, which form the basis for our experi-
mental hypotheses. To test these theoretical predictions, we implement three treat-
ments: (1) a Baseline treatment with no information acquisition, (2) a Private En-
dogenous treatment (PrivateEndo) where acquisition decisions remain unobserv-
able, and (3) a Public Endogenous treatment (PublicEndo) where acquisition deci-
sions are publicly observed.

Hypothesis 1. Participants in PrivateEndo choose to acquire information (draw a signal)
more often than those in PublicEndOE

Hypothesis|l|directly follows from the equilibrium comparison between public
and private information acquisition environments. In the PrivateTPGG, acquiring
information emerges as a strictly dominant strategy, precluding any equilibrium
where players do not acquire information. Conversely, the PublicTPGG yields
both acquiring and non-acquiring equilibria. Not acquiring information in the
public environment carries strategic value, as it enables players to achieve efficient
coordination through mutual non-acquisition decisions—an equilibrium outcome

theoretically impossible in the private setting.

Hypothesis 2. The rates of public good provisions in the Public Good games will follow
PublicEndo > PrivateEndo > Baseline.

Hypothesis 3. The rates of reaching efficient outcomes in the Threshold Public Good
games will follow PublicEndo > PrivateEndo > Baseline.

Hypotheses 2| and 3| stem from comparing theoretical success and efficiency
rates across treatments. The Baseline treatment, characterized by the G(0,0) sub-
game, serves as a natural benchmark since participants in information acquisi-

tion treatments can replicate baseline behavior by choosing not to acquire signals.

4We initially pre-registered this hypothesis in the opposite direction, i.e., we expected partici-
pants in PublicEndo to acquire more signals than participants in PrivateEndo. However, in line with
our theoretical model, we revised this hypothesis in the paper.
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Both public and private treatments theoretically enable superior equilibria with
90.5% success and 81% efficiency rates. The critical difference lies in equilibrium
selection: the PrivateTPGG features multiple equilibria within the G(1, 1) subgame
without mechanisms to coordinate on favorable outcomes, while the PublicTPGG
facilitates coordination on favorable outcomes through observable acquisition de-
cisions. When players mutually observe each other acquiring signals, they better
capitalize on the 82% probability of receiving identical signals, creating aligned
beliefs about both the state and each other’s likely responses. This alignment
facilitates coordination on efficient contribution strategies—intermediate invest-
ments after low signals and critically, high investments after high signals when the
threshold is likely high.

The PrivateTPGG lacks this coordination mechanism despite universal infor-
mation acquisition. Without observability, players face persistent uncertainty about
their opponent’s information status, making them potentially cautious about high
investments even after receiving high signals. A player who receives a high signal
might reasonably worry their opponent is uninformed (for whom high investment
is never optimal) or informed but received a contradictory signal. This uncertainty
undermines the coordination benefits of correlated signals, potentially trapping
players in the unfavorable equilibrium where high signals fail to trigger the nec-
essary high contributions. These structural differences in equilibrium selection
capabilities drive our hypothesized performance ranking across treatments.

3 Experimental Design

Treatments In the main part of our experiment, participants engage in twelve
rounds of Threshold Public Goods Games (TPGGs) with an uncertain threshold.
Three rounds are randomly selected for payment. At the start of each round, par-
ticipants are endowed with 10 Experimental Currency Units (ECUs) and randomly
paired with another participant to play a new TPGG, referred to as a funding game.
In this game, participants decide how much to keep in their private account and
how much to contribute to a joint project account. If the total contributions in the
project account meets a minimum funding threshold, both participants will earn
a profit of 15 ECUs; otherwise, their contributions will be forfeited. Following the
framework outlined in Section |2 participants can choose to allocate either 0, 5, or
10 ECUs. Two states of the world are equally likely: a low threshold of 10, which
can be met if one participant contributes their entire endowment or both contribute
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half of it, and a high threshold of 20, which requires both players to contribute their

full endowments.

We design three main treatments to assess how information acquisition affects
contributions to the public good under uncertainty: Baseline, PrivateEndo, and Pub-
licEndo treatments. They vary in terms of the availability of information and the
nature of acquisition decisions—either public or private. In the Baseline treat-
ment, participants start with a common prior that the low and high thresholds
are equally likely and make their allocation decisions simultaneously without any
additional information. The PrivateEndo and PublicEndo treatments allow partici-
pants to acquire private signals about the threshold prior to making their allocation
decision[P| In the PublicEndo treatment, these signal acquisition decisions are dis-
closed, enabling players to know whether their opponents have obtained a signal
before deciding on their contributions to the public good. Conversely, in the Pri-
vateEndo treatment, players remain unaware of their opponents’ signal acquisition
throughout the game. Table 3| provides a comparative overview of all treatment

conditions.

Table 3: Experiment design: treatment comparisons

Treatment Information acquisition Acquisition Decision Signal Realization N

Nolnfo No N/A N/A 42
PrivateEndo Endogenous Private Private 100
PublicEndo Endogenous Public Private 127

Note: We excluded six subjects because they made random, illogical choices in the introductory part.

Fearing the different information acquisition dynamics may potentially drive
the differences between PrivateEndo and PublicEndo we also implement two ex-
ogenous treatments: PrivateExo and PublicExo. We exogenously assign participants
to receive a signal in these two treatments, according to the empirical distributions
observed in PrivateEndo and PublicEndo, respectively, thereby replicating the fre-
quencies of informed and uninformed pairs across the corresponding treatments.
Prior to making allocation decisions, participants are informed of whether they
have been assigned a signal. All other parameters, including signal precision, con-
tribution rules, and (in PublicExo) observability of whether their opponents are sig-

nal receivers, mirror the main treatments. In addition, acquisition costs are waived.

BInformation acquisition is costly. Participants must pay 10 euro cents for each round they
choose to acquire a signal, regardless of whether that round is selected for payment. We chose
this small cost to ensure that all equilibrium outcomes remained unchanged.

18However, our experimental results show that participants in the PublicEndo and the PrivateEndo
treatments exhibited similar propensity and dynamics in acquisition choices.
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Main Tasks Figure[2illustrates the decision page for participants who acquire in-
formation in the PublicEndo treatment. Threshold uncertainty is visualized using
two boxes representing the possible thresholds (10 ECUs and 20 ECUs). Partici-
pants are informed that, at the beginning of each round, the computer randomly
selects one box to determine the threshold for that round. The selected box will
be the same for both participants in a pair and will only be revealed at the end of
the round. In the Baseline treatment, both boxes are empty, while in the PublicEndo
and PrivateEndo treatments, each box contains ten balls, predominantly red (9:1) in
the low threshold box and predominantly blue (9:1) in the high threshold box. If
participants choose to acquire a signal, a ball is randomly drawn from the selected
box (with replacement), and its color, as a signal realization, is revealed. We em-
ploy the strategy method, asking participants to specify their allocation choices for
each possible signal realization if they choose to acquire information. Conversely,
if participants decide to be non-acquirers, they make a single, non-contingent al-
location decision. At the end of each round, the computer implements allocations
based on each pair’s acquisition decisions and the actual color of their draws (if
they chose to acquire). The PrivateEndo treatment interface is similar, but without
displaying opponents’ acquisition decisions.

Round
1 of 12 Your will see this decision page if you choose to DRAW a ball

If this funding game is selected for payment, your earnings = ECUs in your Individual Account + ECUs from the project.
A reminder about the

«If the total ECUs in the Project Account are at least the minimum fund, you will earn 15 ECUs from the project. / rule of the funding game

«If the total ECUs in the Project Account are less than the minimum fund, you will earn 0 ECUs from the project.

The following tables provide your ECU earnings (highlighted in green) for each possible minimum fund and allocations by you and the participant matched to you in this round.

If the minimum fund is 10ECU / ——————  Checkyour possible EUC ————— | Ifthe minimum fund is 20 ECU
>4

ECUs allocated to the Project earnings in these tables ECUs allocated to the Project
Account by the other BOX: minimum 10 ECU BOX: minimum 20 ECU | A B by the oth
participant participant
) 5 10 ) 5 10
10 5 15 10 5 0
0 0
10 10 25 10 10 10
ECUs
allocated to 10 20 15 allocated to 10 5 0
the Project 5 the Project 5
Account by 5 20 20 Account by 5 5 5
you you
25 20 15 10 5 15
10 10
15 15 15 ) 0 15
In this funding game, the minimum fund required for the project is either 10 or 20 ECUs.
You will only learn the color of the ball at the end of this round. learn whether the opponent
The other participant has chosen not to draw a ball from the box selected by the ct - has drawn a signal or not

You and the other participant both have 10 ECUs.

Please decide how many ECUs you want to allocate to the Project Account if a_red ball was drawn: © 0

Decide your allocation fo the
Project for each possible

5
Please decide how many ECUs you want to allocate to the Project Account if a blue ball was drawn: © 0 color you might draw
[
«10

Figure 2: Experimental interface for a decision round in the PublicEndo treatment
of an information acquirer.

In each round, learning the color of a ball drawn from the selected box is highly
informative about the likely threshold; a red ball indicates a posterior probabil-
ity of 90% for a low threshold, while a blue ball implies the same posterior for a
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high threshold. This applies to both the public and private treatments. However,
beyond state resolution, the observability of information acquisition affects par-
ticipants” inferences about each other’s strategies. Since all balls are drawn from
the same box, their colors are highly correlated. Information acquirers expect that
their acquiring opponent will draw a ball of the same color with an 82% chance,
facilitating implicit coordination on strategies. In the private treatment, however,
information acquirers may encounter either an acquiring or a non-acquiring oppo-
nent, leading to a perceived lower correlation of signals and a reduction in strategic
coordination. Our design of private and public treatments effectively compares
these implicit coordination mechanisms due to observability. After each round,
participants receive feedback on the randomly selected threshold, their allocation
choices, and their earnings, but not on the color of their drawn balls.

Introductory TPGG Tasks and Post-Experimental Questionnaire Prior to the
main experiment, participants complete four introductory TPGGs to familiarize
themselves with the game mechanics. These games use the same parameters as
the main experiment but with explicit thresholds, and participants play with fixed
partners throughout this phase. The first two games involve unconditional alloca-
tion decisions, one for each threshold level (10 and 20 ECUs), presented in random
order. The subsequent two games employ the strategy method (Fischbacher et al.,
2001)), where participants specify allocations conditional on all possible opponent
contributions (0-10 ECUs), again one for each threshold level in random order.
Unlike the main experiment, participants can contribute any integer amount from
0-10 ECUs. At the end of this phase, one of the four games is randomly selected
for payment.

We select these introductory tasks for three main purposes. First, we aim to
familiarize participants with the decision-making tasks for the main part of the
experiment. By gaining experience with certain low and high thresholds, partici-
pants are less likely to feel overwhelmed by the uncertain thresholds encountered
later, ensuring their choices reflect strategic considerations of threshold uncer-
tainty rather than task confusion. Second, we seek to enhance participants” under-
standing of equilibrium and efficiency concepts within the TPGG setup. Through
both unconditional and conditional allocation decisions, participants gain a prac-
tical understanding of how low thresholds create free-riding incentives while high
thresholds present coordination challenges. Third, these tasks also allow us to cate-
gorize each participant’s contribution types for TPGGs. We can identify whether a

participant is an Efficient contributor, someone who consistently allocates the nec-
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essary amount to meet the threshold. We can also identify Conditionally Efficient
contributors, who are willing to contribute only if their opponent also contributes
an acceptable level. Additionally, we are able to recognize confused participants,
whose choices are largely driven by mistakes and noise rather than strategic con-
siderations[”] We identify six such participants and exclude them from our data

analyses.

Following the main experiment, participants complete a structured question-
naire designed to elicit their acquisition motivation, strategic reasoning, and nor-
mative beliefs. In PrivateEndo and PublicEndo, we first classify participants based
on whether their acquisition frequency is above or below their session’s aver-
age, ensuring balanced samples for acquisition-related questions. Participants re-
port their motivations for information decisions through both multiple-choice op-
tions and open-ended responses. They also choose allocation strategies and report
expectations about opponents’ strategies across various hypothetical scenarios.
The questionnaire concludes with three incentivized questions. Two elicit social
norms regarding information acquisition and non-acquisition using the coordina-
tion methodology of Krupka and Weber (2013). The third assesses understanding
of signal correlation by asking participants to estimate the probability that two

players will acquire the same signal.

Procedures We collected data from April to November 2024 in the Groningen
Experimental Economics Lab (GrEELab). The experiment was coded using z-Tree
(Fischbacher, 2007). Sessions lasted approximately one hour for the baseline treat-
ment and one hour and twenty minutes for the other treatments. A total of 330
students participated, with average earnings of 15.62 €.

We would like to admit that a few of our sessions were affected by a program-
ming error, which caused allocation to be implemented as if the signal had a 100%
accuracy rate instead of the intended 90%. This issue impacted 6.3% of our ob-
servations in the affected sessions, 7.2% for PublicEndo and 5.2% for PrivateEndo,
respectively. Importantly, this error only affected the behind-the-scenes implemen-

7Our analysis reveals that the majority of participants understand the strategic tensions in TPGG
games with commonly known low or high thresholds. Consistent with Nash equilibrium predic-
tions for the HGame and the LGame, participants recognize free-riding incentives when the thresh-
old is low and attempt to achieve coordination when the threshold is high. In the TPGG with a low
threshold, 60% of participants are classified as Efficient contributors while 31% are Conditionally
Efficient contributors. In the TPGG with a high threshold, a striking 88% of participants are clas-
sified as Efficient contributors. Figures [B.2.1a|and |B.2.1b|in the Appendix provide an overview of
different contribution types.
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tation of contingent allocations and not the information environment participants
experiencedﬁ To address this issue, we undertook several remedial steps. First,
we recalculated all affected payoffs in our analysis to reflect the correct 90% im-
plementation, ensuring accurate performance metrics in our results. Second, we
conducted additional bug-free sessions to verify that participants” behavior was
not systematically affected by the error. A comprehensive comparison revealed
no strong behavioral differences between the original and bug-free sessions, con-
tirming that the error did not meaningfully impact participants” decision-making
strategies[”] Consequently, we pool data from all sessions in our analysis.

4 Results

We measure public good provision with three core metrics: (1) Pair Allocation,
which measures the total contributions to public goods within pairs; (2) Success
Rate, indicating the proportion of pairs meeting or exceeding the actual thresh-
old; and (3) Efficiency Rate, capturing exact threshold attainment without inefficient
overprovision. This triad comprehensively captures the magnitude (allocations),
robustness (success), and optimality (efficiency) of collective action—critical di-

mensions in threshold public goods games (Croson and Marks, 2000).

4.1 Threshold Uncertainty

We first evaluate how threshold uncertainty influences performance metrics. In the
initial phase across all treatments, participants made unconditional contributions
to public goods with known thresholds of 10 (low) or 20 (high) ECUs. We de-
note these choices as made under the condition of Certainty. The Baseline treatment
introduced threshold uncertainty, where participants made unconditional contri-

butions without knowing whether the threshold was 10 or 20 ECUs. By comparing

8Participants always received signals with the correct 90% accuracy rate, and understood this
accuracy level correctly. When such an error occurs, participants see the correct color on their
feedback page, but the allocations implemented do not match the correct choices. If the affected
participants remembered their allocations for different colors from the previous pages, they should
have been able to identify the inconsistency. However, none of our participants reported this issue
or mentioned it in their comments. We also investigated participants” answers to the open-ended
questions and found no indication that they noticed the deviation in the implemented allocation.

YIn Appendix we evaluated the consequences of the bug on information acquisition deci-
sions and allocation strategies using session-fixed effects and individual-level fixed effects regres-
sions. The results confirm that the programming error did not significantly affect participants’
decisions.
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choices across these conditions, we are able to identify the impact of threshold un-
certainty on collective action. Importantly, participants in the Baseline treatment
received feedback about realized thresholds and peer contributions before subse-
quent rounds, potentially enabling learning effects. We distinguish between an
Uncertainty condition, referring to choices in the first period, and an Uncertainty +
Feedback condition, capturing choices in subsequent periods of the treatment Base-
line.

Table {4 compares the public good performances across these three conditions.
We find that threshold uncertainty significantly reduces all performance metrics.
The average pair allocation decreases from 11.7 when participants faced known
thresholds to 8.8 when they faced uncertain thresholds, and further declines to
6.1 with the addition of feedback. The declines are statistically significant at the
5% and the 0.1% level. Similarly, success rates drop from 65% to 43% and then to
26%, while efficiency rates fall from 41% to 19% and stabilize around 17%. These
decay patterns align with observations in public goods games involving uncertain
thresholds

Table 4: Public good provision under different uncertainty conditions

Condition Pair Allocation Success Rate Efficiency Rate
Certainty 11.70 0.65 0.41

Low Threshold 10.75 0.94 0.45

High Threshold 12.56 0.37 0.37
Uncertainty 8.81* 0.43* 0.19*
Uncertainty + Feedback 6.13*** 0.26*** 0.17%*

Notes: Pair Allocations in ECU. Significance levels are determined by comparing to the Certainty condi-
tion. Statistical tests employed are two-sided Mann-Whitney U tests: *p<0.05; **p<0.01; ***p<0.001

Finding 1 (Threshold Uncertainty Effects). Uncertain thresholds significantly reduce
the pair allocation, success rate, and efficiency rate compared to conditions of threshold
certainty.

Analysis of individual allocation choices reveals the behavioral mechanisms be-

hind threshold uncertainty’s negative impact on public good provision. As shown

20In Barrett (2013) and Barrett and Dannenberg (2012), the average contribution also decreases by
approximately 50% when comparing the treatment with a certain threshold to those with uncertain
thresholds. Notice that their experimental design differs from ours. They employed a catastrophe
avoidance framework with 10 players who must collectively contribute enough to avoid surpassing
a threshold that would result in a loss for each player. They manipulated threshold uncertainty
using mean-preserving uniform distributions, ranging from a certain value to an uncertain range
of values. Additionally, they permitted non-binding communication prior to contributions to the
public good.
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in Figure in Appendix [B.3] threshold uncertainty fundamentally disrupts co-
ordination by shifting participants toward risk-dominant strategies. With known
thresholds, participants” choices closely track NE strategies in the HGame and the
LGame. However, when uncertainty is introduced, we observe a dramatic shift
toward zero allocation—consistent with the risk-dominant BNE strategy. While
approximately 30% of participants still chose the payoff-dominant BNE strategy
(allocating 5 ECUs), the overall behavioral pattern demonstrates that uncertainty
does not merely provide inferior information about the state, but fundamentally
changes how people approach strategic coordination. Notably, the presence of
feedback and repetition, rather than enabling learning, appears to amplify un-
certainty’s negative effects by pushing even more participants toward the risk-

dominant zero allocation strategy.

4.2 Endogenous Information Acquisition and Observability

Building on the detrimental effects of threshold uncertainty, we now analyze how
endogenous information acquisition (PrivateEndo) and its observability (PublicEndo)
impact the performance of public good provisions. We define the information ef-
fect as the performance improvement in public good provision (measured by pair
allocation, success rate, or efficiency rate) when comparing PrivateEndo to Baseline
treatments. The observability effect represents similar performance gains when

comparing PublicEndo to PrivateEndo treatments.

Table 5| provides an overview comparing treatments across the three key met-
rics. We observe systematic improvements in public good performance as infor-
mation availability and observability increase. The average pair allocation pro-
gressively increases from 6.4 in Baseline to 8.4 in PrivateEndo, and further to 9.9 in
PublicEndo. Success rates follow a similar pattern, increasing from a low 27% in
Baseline (with uncertain thresholds) to 39% when information acquisition becomes
possible (PrivateEndo), and reaching 50% when acquisition decisions are observ-
able (PublicEndo). Efficiency rates, which exclude overinvestment in public good
provision, follow a comparable trend: increasing from 18% in Baseline to 30% in Pri-
vateEndo, and 37% in PublicEndofl| All these increases are statistically significant

Zn the sessions impacted by the coding error, no significant difference was observed between
the efficiency rates in PrivateEndo and PublicEndo. Consequently, the treatment effects reported here
with observations pooled together represent a conservative estimate of the potential impact.
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Table 5: Treatment comparisons for public good provision performances

Treatment Pair Allocation Success Rate Efficiency Rate
Baseline 6.35 0.27 0.18
PrivateEndo 8.42%** 0.39*** 0.30%**
Non-acquirer/Non-acquirer (12.8%) 7.27 0.24 0.17
Acquirer/Non-acquirer (47.6%) 8.07** 0.30 0.22
Acquirer/Acquirer (39.6%) 9.21%** 0.54*** 0.43***
PublicEndo 9.93*** 0.50%** 0.37**
Non-acquirer/Non-acquirer (11.8%) 6.31 0.19 0.09
Acquirer/Non-acquirer (33.7%) 7.41 0.29 0.17
Acquirer/Acquirer (54.4%) 12.30*** 0.69*** 0.55**
Certainty 11.70** 0.65"* 0.41

Notes: Pair Allocations in ECU. Significance levels for PrivateEndo treatments are determined by comparing with the Base-
line treatments. For PublicEndo treatments, significance levels reflect comparisons with PrivateEndo treatments having the
same information status pairs. The significance indicated for the Certainty condition represents comparison with the Ac-
quired/Acquired pairs in the PublicEndo treatment. Percentages in parentheses show the frequency of each information ac-
quisition configuration within their respective treatment conditions. Statistical tests employed are two-sided Mann-Whitney U
tests: *p<0.05; **p<0.01; ***p<0.001

at the 1% level”| The observed orderings are in line with our hypotheses 2] and
about the strategic role of information acquisition and observability in Threshold
Public Goods Games.

Finding 2 (Information Effects). Endogenous information acquisition significantly in-
creases the pair allocation, success rate, and efficiency rate for the treatment PrivateEndo,
enhancing public good outcomes compared to the Baseline.

Finding 3 (Observability Effects). Observability amplifies the positive effects of endoge-
nous information acquisition, significantly improving the pair allocation, success rate, and
efficiency rate for the treatment PublicEndo compared to those for PrivateEndo.

We also examine how information and observability effects vary with differ-
ent threshold realizations and illustrate the estimation results for success and effi-
ciency rates in Figure The opportunity of information acquisition (left panel)
shows stronger benefits under low thresholds, boosting success rates by 19.8% and
efficiency rates by 17.6%, compared to more modest 10.3% improvements for both
metrics under high thresholds. Conversely, making the information acquisition
observable (right panel) demonstrates a greater balance across contexts—while
adding only 7.3% to success rates and minimal efficiency gains under low thresh-

ZThese treatment comparisons remain robust in linear regression analyses controlling for period
and threshold realization. See Table in Appendix B|for details.
ZDetailed estimates appear in columns (2), (5), and (8) of Table
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olds, it contributes 9.6% improvements to both metrics under high thresholds@
These patterns underscore the distinct roles of information and observability in
public good provision. Information acquisition primarily enhances outcomes un-
der attainable low thresholds, whereas observability becomes critical for facilitat-
ing coordination under more demanding high thresholds.

Observability

| Information
I
I

30% 5

%

10B% 10.8%

9.6% 9.6%

7.3%

Effect Size from Regressions

2.2%

_____________________ +---—-—----\' e -

-~ -~
Success Rate Efficiency Rate Success Rate Efficiency Rate

. Low High

Figure 3: Comparing the information and observability effects across low and high
thresholds.

Notes: Dark bars represent low threshold conditions, while gray bars represent high threshold conditions. Error bars indicate
confidence intervals for each estimate.

Information Status and Treatment Effects How do information and observabil-
ity effects vary based on pairs” information acquisition status? In our experiment,
pairs can have three distinct information statuses: no information (neither partic-
ipant has acquired information), partial information (only one participant has ac-
quired information), or full information (both participants have acquired informa-
tion). In Table |5, we also present treatment comparisons for public good provision

performance, stratified by these information statuses.

%4The identical magnitudes of effect sizes for success and efficiency rates under the high thresh-
old are not coincidental. When the threshold is high, the public good can only be successfully
provided if both players allocate their full endowment, which is the same condition required for
efficiency.
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The information effect (comparing PrivateEndo to Baseline) strengthens with
greater information acquisition within pairs. Uninformed pairs show slightly higher
but statistically insignificant pair allocations, with similar success and efficiency
rates. Partially informed pairs demonstrate moderate improvements, with pair
allocations of 8.07 compared to 6.35 in Baseline, accompanied by a statistically sig-
nificant 5% efficiency rate increase, despite no significant change in success rate.
The most substantial information effect is observed in fully informed pairs, who
allocate significantly more (9.21 compared to 6.35 in Baseline), achieving markedly
higher success rates (54% versus 27%) and efficiency rates (43% versus 17%), effec-

tively doubling these two performance metrics.

The observability effect (comparing PublicEndo to PrivateEndo) manifests pri-
marily when both players acquire information. The directional differences ob-
served in uninformed and partially informed pairs between PublicEndo and Priva-
teEndo are not statistically significant. However, fully informed pairs demonstrate
dramatic enhancements: pair allocations increase substantially in PublicEndo (12.30
versus 9.21), driving significant gains in success (69% versus 54%) and efficiency
rates (55% versus 43%). These metrics even exceed those under the Certainty condi-
tion, our upper benchmark for public good provision performance/| Notably, the
proportion of the fully informed pairs increases from 39.6% in PrivateEndo to 54.4%
in PublicEndo. It suggests that observability not only improves investment coordi-

nation but also incentivizes greater information acquisition at the pair level |

Finding 4 (Information Status Mediation). The information status within pairs me-
diates treatment effectiveness: the information effect intensifies with greater information
acquisition, while the observability effect reaches its full potential only when both players

acquire information.

This finding explains why the observability effect is robust and becomes more
particularly impactful when the threshold is high and demanding—situations that
require a greater extent of coordination. The combination of information acquisi-
tion and observability not only amplifies pair performances for public good pro-
vision but also highlights the critical role of observability in overcoming coordina-
tion failures due to threshold uncertainty.

2Tn the Certainty condition, half of the choices were made for a low threshold, while the other
half were for a high threshold. This ensures an identical distribution of thresholds for the fully
informed pairs in PublicEndo.

%Note this result does not directly contradict our Hypothesis [1| as the hypothesis pertains to
acquisition decisions at the individual level. We will provide a formal test in subsectionm
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4.3 Mechanisms of Information and Observability Effects

Our pair-level analysis identifies fully informed pairs as the primary driver for
improved public good provision in both information treatments. This provides
empirical support for how information acquisition and observability crucially in-
fluence equilibrium selection. In particular, a substantial fraction of fully informed
pairs adopts favorable information-contingent strategies: choosing intermediate
allocations after low-threshold signals and high allocations after high-threshold
signals. This aligns with our theoretical framework: endogenous information ac-
quisition facilitates coordination via correlated signals, while observability ampli-
ties these benefits by establishing common knowledge of coordination intentions.
We now examine two crucial individual-level mechanisms: patterns of informa-

tion acquisition and subsequent signal-contingent allocation decisions.

4.3.1 Information Acquisition Patterns

In our two information treatments, participants could acquire a 90%-accurate sig-
nal about the true threshold for 10 cents, substantially reducing state uncertainty.
Figure {4aftracks the evolution of acquisition rates across these two treatments. Ac-
quisition rates in the first period are notably higher (about 75%) as participants try
to explore the effect of information, but they stabilize rapidly thereafter. It sug-
gests that participants overall developed consistent information acquisition strate-
gies. On average, participants in PrivateEndo acquired information in 63% of cases,
while those in PublicEndo did so in 71% of their decisions. The individual-level
distribution (Figure [4b) reveals that 40% of participants in PublicEndo consistently
acquired information across all periods, compared to 33% in PrivateEndo. The re-
maining participants showed similar distributions across all levels of acquisition

frequencies, indicating individual heterogeneity in acquisition patterns.

Our statistical analysis provides limited evidence to support Hypothesis[T, which
predicted lower acquisition rates in PublicEndo than in PrivateEndo. While a one-
sided Mann-Whitney U test indicates a higher acquisition rate in PublicEndo in-
stead (with a p-value of 0.07), this difference disappears when accounting for individual-
level clustering in the linear probability model (1) in Table [f] Models (2) and (3)
confirm that the observability of acquisition decisions does not significantly in-
fluence acquisition choices, even after controlling for time trends and first-period

exploration behavior. Model (4) reveals strong history dependence: prior signal ac-
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Figure 4: Signal acquisition patterns across treatment conditions.

Notes: Panel (a) shows the evolution of signal acquisition rates across periods, with the dashed lines representing the overall
average acquisition rates in two treatments. Panel (b) displays the distribution of individual signal acquisition frequencies
over all 12 periods by treatment.

quisition strongly predicts subsequent information purchases, suggesting persis-
tent individual information-acquiring behavior. Successfully reaching the thresh-
old in the previous period also slightly increases information acquisition.

Table 6: Regressions for individual information acquisition decisions

Dependent Variable: Signal Acquisition Dummy

@ 2 ®G) @
Constant 0.63*** 0.67*** 0.64*** 0.26***
(0.04) (0.04) (0.04) (0.03)
PublicEndo 0.07 0.03 0.03 0.04
(0.05) (0.05) (0.05) (0.02)
Period —0.01 —0.003
(0.003) (0.004)
FirstPeriod 0.09**
(0.03)
PublicEndo * Period 0.01 0.01
(0.004) (0.004)
AcquisitionPreviousPeriod 0.55***
(0.04)
SuccessPreviousPeriod 0.04*
(0.02)
Observations 2,724 2,724 2,724 2,497
R2 0.01 0.01 0.01 0.32

Notes: This table reports linear probability models with information acquisition (1=signal ac-
quired, 0=no signal acquired) as the dependent variable. PrivateEndo serves as the reference
category for treatment comparisons. All standard errors are clustered at the individual partici-
pant level. Significance levels: *p<0.05; **p<0.01; ***p<0.001.

The similar information acquisition rates observed in both PublicEndo and Pri-
vateEndo treatments indicate comparable individual knowledge about state un-
certainty across treatments. This suggests that the positive observability effects
should be attributed to more successful and efficient allocation coordination en-
abled by public information acquisition rather than to differences in how frequently
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participants acquired information. However, we would like to point out that mod-
est differences in individual acquisition rates can transform into substantial vari-
ations in pair information status through random matching. Most notably, the
proportion of fully informed pairs increases markedly from 39.6% in PrivateEndo
to 54.4% in PublicEndo as shown in Table 5| A chi-squared test confirms that the
distribution of pair information status differs significantly between the two treat-
ments with a p-value lower than 0.001. This shift in pair-level information com-
position, rather than individual acquisition propensities, potentially contributes to
the information effects.

Finding 5 (Information Acquisition). We cannot reject Hypothesis |1, Participants in
the PublicEndo and the PrivateEndo treatments exhibited similar propensity and patterns
in acquiring information. Moreover, the proportion of fully informed pairs was substan-
tially higher in the PublicEndo compared to the PrivateEndo treatment.

This deviation from theoretical predictions reflects the interplay between strate-
gic complexity, bounded rationality, and learning dynamics. Participants’ self-
reported motivations for acquisition (and non-acquisition) choices and their per-
ceptions of social norms provide further insights. In PrivateEndo, frequent acquir-
ers primarily cited instrumental motives: resolving uncertainty (54.3%) and en-
abling contingent decisions (36.2%) /7’| Frequent acquirers in PublicEndo acknowl-
edged these same instrumental benefits (32.5% and 23.7% respectively), but also
explicitly recognized coordination benefits (21.3%) and the signaling value of ac-
quisition (17.2%) ] Social norm perceptions deepen this divergence. While both
treatments recognized the value of information for uncertainty resolution (62.5%
in PrivateEndo, 29.2% in PublicEndo) and contingent allocation planning (33.9% in
PrivateEndo, 26.4% in PublicEndo), only PublicEndo participants internalized its co-
ordination value. In particular, 34.7% of PublicEndo participants believed the most
popular motivation for acquiring a signal is: “If I draw a ball and when I know that
the other participant also draws a ball, we are more likely to draw the same color
and thus are more likely to agree on the minimum fund”. This coordination mo-
tivation was entirely absent from top responses in PrivateEndo. Surprisingly, this

difference in coordination motivations cannot be attributed to differential compre-

¥The corresponding motivation options are: “Drawing a ball helps me learn whether the min-
imum fund is more likely to be 10 or 20, which helps me make better allocation decisions.” and
”If I draw a ball, I am able to make different allocation decisions for different likelihoods for the
minimum funds.

ZThe corresponding motivation options are: “If I draw a ball and when I know that the other
participant also draws a ball, we are more likely to draw the same color and thus are more likely to
agree on the minimum fund.” and ”If I draw a ball, I can implicitly tell the other participant that I
am willing to allocate funding to the project.”.
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hension of signal correlation. Our post-experimental questionnaire revealed no
significant difference between treatments in calculating the probability of two ac-
quirers receiving the same signal. In PrivateEndo and PublicEndo, approximately
20% of subjects answered correctly, and 53% provided answers within 5 percent-
age points of the correct value of 82%.

Meanwhile, frequent non-acquirers across both treatments shared similar con-
cerns, primarily about strategic uncertainty regarding opponents” allocations (31%
in both treatments) and acquisition decisions (24.0% in PrivateEndo and 16% in Pub-
licEndo) ’| Notably, 9.5% of frequent non-acquirers in PublicEndo specifically wor-
ried about potential exploitation by opponents if they acquired signals—predicted
by non-symmetric equilibria in PublicTPGG.

These motivations and norm patterns highlight how observability introduces
coordination and signaling considerations absent in private acquisition settings.
Although information acquisition theoretically dominates non-acquisition in Pri-
vateEndo as informed players can always mimic uninformed behavior by setting
identical allocations for different signals, participants in general struggle with this
contingent reasoning (Xu, 2022, September). Compared to the public environ-
ment, private information acquisition substantially expands allocation strategy
spaces and increases game complexity. The cognitive burden of formulating state-
contingent strategies may obscure the dominance relationship in PrivateEndo (Gabaix
et al., 2000), leading boundedly rational participants to default to simpler non-
acquisition strategies. Conversely, in PublicEndo with observability, acquiring a
signal serves as a salient focal point that promotes coordination on favorable out-
comes. Our empirical evidence of strong history dependence in information acqui-
sition and the positive effect of successful coordination on subsequent acquisition
decisions suggests an experiential learning process where participants adapt their
strategies based on observed outcomes rather than through ex-ante strategic cal-
culations (Erev and Roth, [1998).

#The corresponding motivation options are: “Even though the color of the ball implies whether
the minimum fund is more likely to be 10 or 20, I am not sure how the other participants will decide
the allocation.” and ”I do not think drawing a ball is useful since I do not know whether the other
participant will also draw a ball or not. (or I believe that the other participants are more likely to
choose not to draw a ball as well for the PublicEndo)”
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4.3.2 Allocation Choices

We estimated how individual allocations (those ultimately implemented in the
TPGGs) differ across various information acquisition and observability conditions
and summarized the estimates in Figure 5°"| The information effect (left panel) op-
erates almost exclusively through participants who actively acquire information.
Acquirers in PrivateEndo increase their allocations by 1.55 on average compared
to Baseline participants, while non-acquirers show virtually no difference in allo-
cation choices. This information premium represents a substantial 49% increase
over the Baseline mean allocation of 3.17, demonstrating the value of information

in resolving state uncertainty.
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Figure 5: Comparing the information and observability effects of individual allo-
cations across acquisition and observability conditions.

The observability effect (right panel) reveals a more nuanced pattern of strate-
gic conditioning on opponents” information acquisition status. Acquirers in Pub-
licEndo adjust their allocations based on their partner’s decision: they increase
allocations by 1.42 when paired with fellow acquirers but reduce them by 1.05

when paired with non-acquirers. This bidirectional response shows that mutual

3The detailed regression results are presented in Tables [B.5.1} [B.5.2} and [B.5.3] The coefficients
reported in Figure [5|are obtained from column (2) of these three regression tables.
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information acquisition with observability serves as a coordination device, fun-
damentally reshaping strategic expectations. Our post-experiment questionnaire
confirms this mechanism. Among frequent acquirers, 72.2% in PublicEndo recom-
mended contributing 10 after high signals when both acquired (vs. 46.4% advising
0 in PrivateEndo) while 76.4% expected their opponents would contribute 10 (vs.
41.1% in PrivateEndo)P"| This strategic and expectational alignment facilitates fa-
vorable equilibrium outcomes in the G/(1, 1) subgame where informed players im-
plement higher allocations needed for high thresholds. The reduction when paired
with non-acquirers may reflect the non-symmetric equilibria prediction. Acquir-
ers should adopt a (10, 0) strategy when facing non-acquirers who intend to free-
ride by deliberately remaining uninformed. In contrast, non-acquirers show mini-
mal strategic responses to observability, suggesting limited sophistication in using
public non-acquisition as an equilibrium selection device for the resulting G(0, 0)

subgame.

These effects remain robust when controlling for several factors including time
trends, historical allocations outcomes, and contribution types identified in intro-
ductory TPGG tasks[? Individual allocations generally decrease over time, exhibit
strong history dependence on their own and their opponent’s previous allocations,
and vary with participant heterogeneity identified through their decisions in part
one of the experiment, particularly among participants whose unconditional con-
tribution to a high threshold is 10. Our findings partially align with theoretical
equilibrium predictions. Private information acquisition cannot select favorable
from unfavorable coordination outcomes. Public information acquisition enables
acquirers to coordinate on favorable outcomes when facing fellow acquirers. How-
ever, we observe limited strategic adaptation when acquirers face non-acquirers

and minimal strategic sophistication among non-acquirers themselves.

Participants’ questionnaire responses also revealed the asymmetry between ac-
quirers and non-acquirers in strategic sophistication. In PublicEndo, most frequent

acquirers aligned on high contributions, with 72.2% recommending and 76.4% ex-

31The corresponding advice question is: “Suppose a person chose to draw a ball in a round, and
the other participant matched with this person also chose to draw a ball. Based on your experience
playing the game, which allocation advice would you give this person? (In case of a red and a blue
ball)”. The corresponding expectation question is: “Suppose you chose to draw a ball in a round,
and the other participant also chose to draw a ball. What is your expectation of their behavior? (In
case of a red and a blue ball)”. Comparisons are limited to frequent acquirers, who acquired signals
more frequently than their session medians.

32Gee regression Tables|B.5.1}|B.5.2} and [B.5.3] We also present Figure which displays allo-
cation frequencies over time across three treatments and under three signal conditions: No Signal,
Low Signal, High Signal.
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pecting 10 contributions after high signals. Conversely, in PrivateEndo, strategic
consensus on high coordination was weaker, with 53.6% recommending 0 and
58.9% expecting other acquirers to contribute nothing. When paired with non-
acquirers, while frequent acquirers in both treatments often recommended non-
acquirers to contribute 0 after high signals (85.7% in PrivateEndo, 88.9% in Publi-
cEndo)f®] their expectations that non-acquirers would actually contribute 0 were
moderate (67.9% in PrivateEndo, 55.6% in PublicEndo Non-acquirers exhibited
even less strategic adaptation—when advising other non-acquirers facing acquir-
ers, only 34.1% in PrivateEndo and 45.5% in PublicEndo recommended the theoret-
ically optimal O contribution. Furthermore, 59.1-65.5% advised non-acquirers to

contribute 0 when both were uninformed.

Finding 6 (Acquirer-driven Effects). Information effects operate primarily through par-
ticipants who acquire signals, while observability effects manifest when acquirers observe
their opponents to acquire signals as well. Non-acquirers in various conditions exhibit
similar behaviors as in Baseline.

Table[7]provides a deeper examination of participants” allocation strategies. In
PrivateEndo, we observe precisely the coordination failure predicted by Proposi-
tion [3f's multiple equilibria: 51% of acquirers adopted the unfavorable (5,0) strat-
egy while only 35% selected the favorable (5, 10) strategy. Despite substantial in-
formation acquisition, not observing each other’s acquisition choices prevented
coordination on the most efficient outcomes. PublicEndo demonstrates a remark-
able breakthrough in equilibrium selection when both players acquired informa-
tion: 68% chose the favorable (5, 10) strategy compared to just 35% in PrivateEndo.
This improvement confirms our theoretical prediction that observability facilitates
the selection of the favorable outcomes in G(1,1).

The critical divergence between private and public treatments emerges specifi-
cally in high-threshold responses—observable acquisition effectively signals coor-
dination intention on high investment, thereby resolving the strategic uncertainty
that private information alone cannot address at likely high thresholds. However,
theoretical predictions fare less well in asymmetric information-acquiring or non-
acquiring scenarios: acquirers facing non-acquirers adopted the predicted (10, 0)
strategy only 19% of the time, while non-acquirers predominantly allocated zero

3Question: “Suppose a person chose to draw a ball in a round, and the other participant matched
with this person chose not to draw a ball. Based on your experience playing the game, which
allocation advice would you give this person (in case of a signal suggesting the high threshold)?”.

3Question: “Suppose you chose to draw a ball in a round, and the other participant chose not to
draw a ball. What is your expectation of their behavior?”
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Table 7: Frequencies of allocation strategies across acquisition and observability
conditions

Treatment  Information Observability Mean Allocation Favorable Freq. Unfavorable Freq.
. 3.17 5 0.21 0 0.57
Baseline - -
-acqui %) — 3 t i B¢
PrivateEndo Non-acquirer (37%) 3.37 5 0.27 0 0.53
Acquirer (63%) - 4.72%* (5,10) 0.35 (5,0) 0.51
. _ 5 % 05 . i 5
Non-acquirer (29%) Other: non-acquirer (41%) 3.05 5 0.23 O‘ 0.58
PublicEndo Other: acquirer (59%) 3.68 0 0.51 5+ 0.25
. _ s % 9 rckk i /
Acquirer (71%) Other: non-acquirer (24%) 3.67 (10, 0) 0.19 (5,0 0.40
Other: acquirer (76%) 6.14** (5,10) 0.68 (5, 0)F 0.24

Notes: Frequencies are computed within each subgroup and may not sum to 1 because some strategies are omitted. The favorable and unfavorable equilibrium strategies are
derived in Section For the convenience of treatment comparison, we also present non-equilibrium strategies, which are noted with a superscript symbol . Participants who
acquired information choose a contingent allocation plan (ay, a), giving allocations for both low and high signals; participants who did not acquire a signal choose a single,
non-contingent allocation a..

and showed no significant difference from the Baseline across all conditions. The
benefits of observability concentrate in mutual-acquisition scenarios, while the
theoretical advantages of public non-acquisition remain largely unrealized. This
pattern explains the superior performance of PublicEndo despite incomplete align-

ment with all theoretical predictions.

Table[§|isolates signal-dependent strategies among acquirers in PrivateEndo and
PublicEndo treatments, revealing that observability effects manifest primarily in
high-signal decisions. For high signals, PublicEndo acquirers paired with informed
partners significantly increase allocations by 2.88-3.50 relative to PrivateEndo, demon-
strating the coordination premium when mutual acquisition signals alignment
on (5,10) strategies. The history dependence shown in column (6) indicates dy-
namic reinforcement of these coordination patterns. Conversely, when facing non-
acquirers, they reduce high-signal allocations by 1.58-2.04. This reduction reflects
partial adoption of the predicted (10,0) logic. Table [7] shows only 19% imple-
mented this strategy, while 40% chose (5,0)?| This suggests that acquirers only
partially recognize that non-acquirers, under observability, may strategically re-
main uninformed to facilitate free riding. For low signals, allocations remain con-
sistent across all conditions with no significant differences, aligning with both fa-
vorable and unfavorable equilibrium prescriptions for intermediate investments
after low signals. These results demonstrate the primary mechanism of public in-

formation acquisition: enabling acquirers to coordinate on higher contributions,

%The limited adoption of the favorable strategy (10, 0) stems from incomplete strategic aware-
ness. Although 55.6% of frequent acquirers in PublicEndo recognized non-acquirers would con-
tribute 0, only 27.8% of them recommended contributing 10 after a low signal when facing unin-
formed partners. Instead, 41.7% recommended 5, and the remaining 30.6% recommended 0.
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specifically after high signals, when paired with fellow acquirers, thereby resolv-

ing the coordination dilemma that persists in private information environments.

Table 8: Linear regressions for observability effects among information-acquirers

Dependent variables:

AllocationLow AllocationHigh
@ 2 3 4 ®) (6)
Constant 5.40*** 5.70%** 5.45%** 3.75%* 4.70%* 0.84*
(0.16) (0.19) (0.19) (0.48) (0.59) (0.35)
PublicEndo, Other: Yes —0.09 —0.23 0.004 3.50%** 2.88%%* 3.02%**
(0.19) (0.25) (0.18) (0.63) (0.74) (0.54)
PublicEndo, Other: No —0.43 -0.10 —-0.41 —1.58** —-1.14 —2.04***
(0.33) (0.47) (0.34) (0.59) (0.85) (0.51)
Period —0.05* —0.15*
(0.02) (0.05)
PublicEndo, Other: Yes * Period 0.02 0.10
(0.02) (0.07)
PublicEndo, Other: No * Period —0.05 —0.07
(0.06) (0.09)
AllocationPreviousPeriod 0.01 0.47**
(0.02) (0.04)
AllocationOtherPreviousPeriod —0.03 0.17**
(0.02) (0.04)
SuccessPreviousPeriod —-0.13 —0.20
(0.13) (0.30)
Observations 1,837 1,837 1,667 1,837 1,837 1,667
R? 0.01 0.01 0.01 0.16 0.17 0.32

Notes: For the treatment, the reference category is PrivateEndo to allow direct comparisons between treatments. Standard errors are clustered at the individual
level. *p<0.05; **p<0.01; ***p<0.001

Finding 7 (Observability and Coordinated High-Signal Allocations). Publicly ob-
servable information acquisition facilitates adoption of the favorable (5, 10) allocation strate-
gies among mutual acquirers. Observability effects operate exclusively through coordi-
nated high-signal allocations, enabling efficient public good provision that remains unattain-
able under private information acquisition, while low-signal allocations show no signifi-
cant differences across treatments.

We also conduct parallel analyses of participants” allocations for the two ex-
ogenous treatments | First, we find that participants who endogenously acquired
information allocated significantly more than those who exogenously received it,
particularly among information acquirers/receivers in private treatments and es-
pecially when paired with similarly informed partners in public treatments[”| This
suggests self-selection effects in information acquisition are crucial—those who ac-
tively choose to acquire information utilize it more effectively than those who pas-
sively receive it, highlighting the strategic value of endogenous information acqui-

sition in threshold public goods games. Second, the information effect disappears

3Details can be found in Appendix[B.6]
¥See Table[B.6.1]
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in exogenous treatments, yet the observability effect persists/¥ Signal-receivers
in PublicExo significantly increase allocations by 1.87 when paired with fellow re-
ceivers. This demonstrates that less efficient coordination in PrivateEndo than in
PublicEndo is not because of information gaps per se, but due to the inability to

interpret others” acquisition choices as signals for efficient coordination.

A further investigation of participants” allocation strategies confirms that mu-
tual observability enhances coordination success[’| When both players receive sig-
nals, 50% choose the favorable (5,10) strategy in PublicExo versus only 18% in
PrivateExo. We also find a contrast in how receivers treat non-receivers across
endogenous versus exogenous environments[?| Receivers in PublicExo adopt the
allocation strategy (10,0) against non-receivers at more than double the rate seen
in PublicEndo (41% versus 19%), and show no allocation reduction when paired
with non-receivers (unlike the —1.05 reduction in PublicEndo). This stark difference
suggests that exogenous non-receivers are viewed as non-strategic “flukes” whom
receivers feel comfortable exploiting, whereas endogenous non-acquirers trigger
strategic hesitation, perhaps due to uncertain intent attribution. In addition, co-
ordination collapses in PrivateExo despite exogenous information provision (only
18% choose (5, 10)), closely mirroring the failures in PrivateEndo and confirming
that observability, not information quality or acquisition method, is the binding

constraint.

5 Conclusion

This paper resolves a fundamental strategic challenge in threshold public goods
provision. Threshold uncertainty creates tension between free-riding and coordi-
nation motives. When thresholds might be low, free-riding is tempting, but when
they might be high, coordination becomes essential. We demonstrate how endoge-
nous information acquisition, in particular, the publicly observable acquisition, ef-
fectively resolves this tension. Observability serves as an equilibrium selection de-
vice. It enables agents to coordinate on efficient investment strategies even when
acquired information content remains private.

38Gee Figure[B.6.1]and Tablem

¥Table B.6.3‘: presents participants’ strategy frequencies across various information and observ-
ability conditions. Table reports the linear regression results for signal receivers’ allocation
strategies.

40Gee Table
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Our experiment yields three key findings that partially align with our theo-
retical predictions. First, private information acquisition substantially improves
provision rates and efficiency, but these benefits accrue exclusively through the
behavior of information acquirers. They substantially increase their allocations to
the public good. Non-acquirers show negligible behavioral changes, highlighting
the strategic value of endogenous information acquisition in resolving threshold
uncertainty. Second, the public observability of acquisition decisions yields ad-
ditional benefits by enabling favorable equilibrium selection among mutually in-
formed pairs. Third, contrary to theoretical predictions, information acquisition
rates do not significantly differ between private and public environments. Instead,
the benefits of observability emerge through acquirers’ strategic conditioning: they
increase their allocations when paired with fellow acquirers but decrease them
when facing non-acquirers, effectively using observable information acquisition
as a credible signal of coordination intent.

The strategic value of information acquisition operates through distinct chan-
nels in private versus public environments. When acquisition decisions remain
private, information primarily helps resolve threshold uncertainty, allowing agents
to condition their allocations based on threshold signals. However, when acquisi-
tion decisions become observable, they serve a dual purpose: resolving threshold
uncertainty while simultaneously providing credible signals about strategic inten-
tions. This observability transforms information acquisition into an implicit coor-

dination device that reduces strategic uncertainty about others” allocations.

These findings identify a potent but underutilized institutional design lever:
transparency about whether information is acquired—not necessarily its content—
can resolve coordination failures where full information sharing is infeasible or
undesirable. This offers targeted solutions for persistent coordination problems.
In climate alliances, nations disclosing participation in joint scientific assessments
(e.g., IPCC working groups) signal commitment to coordinated emission cuts with-
out revealing confidential adaptation plans. To enhance financial stability, regula-
tors can require banks to publicly disclose their participation in stress tests. This
observability could encourage coordinated capital buffers without inciting market
panic over the disclosed results. In R&D consortia, firms sharing pre-competitive
research investments build trust for threshold-driven innovation while preserv-
ing intellectual property. Each application demonstrates how observable informa-
tion acquisition behavior serves as a practical coordination tool in domains where

strategic tensions between free-riding and coordination are severe.
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Several promising directions for future research emerge from our findings. First,
our design deliberately excluded direct communication between participants to
isolate the pure effect of information acquisition and its observability[]] Build-
ing on our results, future work should examine how direct communication about
acquired signals interacts with observable information acquisition—investigating
whether these mechanisms function as complements or substitutes in resolving
coordination problems. Such research could adapt the approach of Cox and Stod-
dard (2021), translating their setup from linear to threshold public goods games.
Additional valuable extensions would include investigating how the mechanism
scales to larger groups and more complex threshold structures, which would test
its robustness in settings more closely resembling many real-world public goods
challenges. Furthermore, examining how heterogeneity in acquisition costs or sig-
nal precision affects the coordination value of observable acquisition would further

illuminate the boundaries of this coordination mechanism.

By demonstrating how observable information acquisition simultaneously re-
solves both threshold uncertainty and strategic uncertainty in public goods pro-
vision, this paper advances our understanding of information as a coordination
device. Our findings contribute to both public economics and information eco-
nomics by revealing a novel mechanism through which the observability of in-
formation acquisition behavior—rather than information content—can transform
intractable coordination problems into more manageable strategic environments,
offering new pathways to improve efficiency in the provision of threshold public
goods under uncertainty.

#Extensive literature demonstrates that communication generally improves public goods provi-
sion (Cox and Stoddard, 2021} Marini et al., 2020; T. Palfrey et al., 2017; Tavoni et al., 2011).
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A Proofs

A.1 Solving the equilibria for the TPGG with an uncertain thresh-
old

We analyze the pure strategy Bayesian Nash Equilibria (BNEs) for the two-person
threshold public goods game specified in Table [1, where players share a common
prior p, regarding the probability of a low threshold (10) versus a high threshold
(20). The expected payoffs for player P1 are presented below, with player P2’s

payoffs being symmetric.

Table A.1.1: P1’s payoffs for the uncertain TPGG with a common prior.

P2
0 5 10

0 | 10 10 25p0 + 10(1 — po)

Pl 5 5  20po+5(1—po) 20po +5(1 —po)
10 15p0 15p0 15

The best response of the player P1 to the strategies of P2, denoted BR'(a?), is
determined by the common prior. Player P2’s best responses are symmetrically

structured. In particular, we have:

BR'(0) =0 if py < 2/3; 10 otherwise,
BR'(5) =5 if py > 1/3; 10 otherwise,
BR'(10) = 0 if py > 1/3; 10 otherwise.

The common prior fundamentally shapes equilibrium behavior. When p, > 2/3
(high probability of low threshold), the set of BNE strategies is (0, 10), (5, 5), (10, 0),
identical to the Nash equilibrium (NE) strategies in the LGame where free-riding
concerns dominate. When p, < 1/3 (high probability of high threshold), the BNE
becomes (0, 0), (10, 10), matching the HGame where coordination is paramount.

When the common prior lies between 1/3 and 2/3, the set of BNE strategies
is (0,0), (5,5). The public good is never provided at a high threshold and is only
successfully achieved at a low threshold when both players contribute 5. For the
specific case of py = 1/2, we can calculate the key metrics for each equilibrium.
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For the (0,0) equilibrium, the success rate and efficiency rate are both 0%, with
an expected payoff of 10 ECUs (simply keeping the endowment). For the (5,5)
equilibrium, the public good is provided only when the threshold is low, yielding
a success rate of 50% and an efficiency rate of 50% (as it exactly meets the low
threshold). The expected payoff in this equilibrium is 12.5 ECUs per player (20
ECUs with probability 1/2 when the threshold is low, and 5 ECUs with probability
1/2 when the threshold is high).

A.2 Solving the equilibria for the PublicTPG game

We solve the PublicTPGG using backward induction. In the second stage of the
game, once players learn whether their opponents have acquired a signal about the
threshold, the subgame G(%', z7) becomes a Bayesian game. We apply the Bayesian
Nash equilibrium concept, which can be viewed as a Nash equilibrium of the “ex-
panded game,” where each player’s space of pure strategies consists of mappings
from their type space to their action space. We extend the signal space for technical
convenience to include a signal ¢ for those opting not to acquire a signal. Player
i’s type space is S* = {l, h} if they acquire a signal in the first stage, and S’ = {¢}
if they do not. A pure strategy for player i represents a contingent plan for each
possible type, denoted as a(s") € A". The player i’s belief about the state and the
other player’s possible types are represented by p(f, s’ | s'). The strategy profile
(a'(-),a*(+)) constitutes a Bayesian Nash equilibrium if

a' (s') € arg max Z p(6,s]s)u (a” (s'),a’ (s7),0) foralliand all type s' € 5",

a¥(st)e Al .
Ox.S7

ensuring that each player is choosing the optimal action available to them given
the received signal and their belief about the state and the other players” actions

that they deduce from their signals.

Two additional technical considerations are worth noting. First, we focus on
symmetric pure-strategy Bayesian Nash Equilibria (BNEs), where players who
share the same belief about the joint distribution of the state and their opponents’
types will adopt the same strategies. Second, we analyze the game under the as-
sumption of costless information acquisition. However, participants in our experi-
ment must pay a fixed cost if they choose to obtain a signal. We have kept this cost
minimal to ensure that all theoretical results remain the same despite information

costs.
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The equilibrium results for the four subgames are summarized in Table 2, No-
tably, when both players acquire signals, a BNE emerges where players invest at
an intermediate level after receiving a low threshold signal and at a high level af-
ter a high threshold signal. This results in a 90.5% success rate for the provision
of the public good, with group contributions being efficient 81% of the time and
the expected payoffs being 16.075—significantly higher than the BNE outcomes in
subgames where, at most, one player acquires information. These favorable equi-
librium results stem from how information acquisition and its observability shape
players’ beliefs, represented as p(6, s | s') = p(0 | s*) xp(s? | s*,6). The first compo-
nent, p(f | s'), enhances state resolution, clarifying the balance between free-riding
and coordination motives. The second component, p(s’ | s*, ), captures the corre-

lation between players’ signals, facilitating strategic coordination among them.

We continue with players” information acquisition strategies in the PublicTPG
game. The player i’s strategy profile must specify her information acquisition de-
cision and contribution strategies for both scenarios: when facing an information-
acquiring opponent and a non-acquiring opponent. Player i’s contribution strate-
gies depend on her decision to acquire information. We denote her strategy profile
as (2" = 1, (aj, a}), (af, a},)) when she chooses to acquire a signal, and (' = 0, al, af)
when she does not. The second element represents her contribution strategy against
an acquiring opponent, while the third indicates her strategy against a non-acquiring
opponent. By leveraging the best responses derived from the BNE analyses of the
four subgames, we can simplify the extensive game into a static game and solve

for its Nash equilibria, which are underlined.

Table A.2.1: Static form for the PublicTPG

P2

(2 =1,(5,10),(10,0)) (2> =1,(5,0),(10,0)) | (>=0,0,0) (2>=0,0,5)

(#* =1,(5,10),(10,0)) (16.075, 16.075) (6.825,14.925) (11.75,13.75)  (11.75,13.75)
- (2! =1,(5,0),(10,0)) (14.925, 6.825) (13.575,13.575) (11.75,13.75)  (11.75,13.75)
(' =0,0,0) (13.75,11.75) (13.75,11.75) (10,10) (10,5)
(! =0,0,5) (13.75,11.75) (13.75,11.75) (5,10) (12.5,12.5)

The game matrix reveals a fundamental strategic tension between informa-
tion’s value for uncertainty reduction and its role in facilitating coordination. This
tension is manifest in the four distinct equilibria that emerge from our analysis. We
first identify a symmetric information-acquiring equilibrium in which both play-
ers acquire information and coordinate according to the favorable equilibrium out-

comes in the subgame G(1, 1). Specifically, they allocate (5, 10) upon observing that
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their opponent has acquired information and (10, 0) when facing a non-acquiring
opponent. Along the equilibrium path, both players contribute 5 ECUs after re-
ceiving a low threshold signal and 10 ECUs after a high threshold signal. This
acquisition-driven coordination achieves a 90.5% success rate for public good pro-
vision with an efficient contribution rate of 81%, allowing both players to achieve
the highest expected payoff of 16.075 ECUs. This equilibrium illustrates how mu-
tual observability of information acquisition enables correlation-enhanced coordi-
nation: players not only resolve uncertainty about the threshold but can reason-
ably anticipate their opponent received the same signal (with a high probability of
82%), creating aligned expectations and incentives. This allows them to coordinate
state-contingent actions: moderating contributions when thresholds are likely low
(si = 1), while jointly “going big” when likely high (s; = h).

In stark contrast, we also identify a symmetric information-non-acquiring equi-
librium where both players forgo information acquisition. They allocate 0 ECUs af-
ter observing an acquiring opponent and 5 ECUs after encountering a non-acquiring
opponent. This represents a “safe” coordination strategy that guarantees moderate
success when the threshold turns out to be low. The equilibrium outcomes align
with the favorable one in the subgame G(0,0), where both the success rate and
efficiency rate are 50%, with expected payoffs of 12.5 ECUs for each player.

In addition, we find two non-symmetric equilibria where one player acquires
information while the other strategically remains uninformed. The acquirer allo-
cates according to the plan (5, 0) when their opponent also acquires information,
and (10, 0) otherwise. Conversely, the non-acquirer consistently contributes noth-
ing, regardless of their opponent’s information status. These equilibria yield a suc-
cess rate and efficiency rate of 45%, but with asymmetric payoffs: 11.75 ECUs for
the acquirer versus 13.75 ECUs for the non-acquirer who successfully free-rides.
By deliberately choosing to remain uninformed—and ensuring their opponent ob-
serves this choice—a player can strategically induce their opponent to take sole
responsibility for providing the public good when the threshold is likely low. Si-
multaneously, for the informed player, acquiring information is valuable despite
their opponent’s free-riding behavior. With information, they can optimize their
contribution strategy by investing heavily only when signals suggest a low thresh-
old (where their solo contribution can succeed) and withholding investment when
signals indicate a high threshold. This strategic dynamic demonstrates how pub-
lic observability of acquisition decisions makes strategic exploitation feasible. By

publicly refusing information, non-acquirers signal their intent to withhold con-
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tributions, forcing their opponents to be acquirers and overcompensate in low-
threshold states.

These equilibrium analyses highlight how public observability transforms in-
formation acquisition from mere uncertainty reduction into a powerful strategic
coordination device. Players signal their intended approach to the coordination
problem through their observable acquisition decisions, enabling equilibrium se-
lection that would be impossible if information decisions remained private. This
observability can drive groups toward highly efficient outcomes where informa-
tion enables successful coordination across all states (90.5% success), but it also

creates opportunities for strategic non-acquisition that enables free riding.

A.3 Solving the equilibria for the PrivateTPG game

In the PrivateTPG game, a player’s strategy space is defined as A, U (A4;, Aj,). This
results in a total of 12 pure strategies available for selection, which are partitioned
based on the player’s information acquisition choice in the first stage. We denote
player i’s strategy as (a},a}) € (A;, Ay) when she chooses to acquire a signal (2" =
1), and as a4 € A, when she opts not to acquire information (z* = 0). We simplify
the PrivateTPGG into a Bayesian game as outlined in Table which can also
be partitioned according to the four subgames discussed in solving PublicTPGG.

Table A.3.1: Normal form for the PrivateTPGG

P2

22=1 22=0
(A7, A7) AZ

A =1:(4141) G@1,1) G(,0)

P1
=0:A) G(0,1)  G(0,0)

Following the analysis conducted for the PublicTPG game, we adopt the BNE
concept and focus on symmetric pure strategy equilibria. By leveraging the es-
tablished game partition, we can solve the game by focusing on BNE strategies
identified in the four subgames G(z*, z7) in PublicTPGG. For instance, consider the
favorable equilibrium in G(1, 1), where both players allocate 5 after receiving a

low threshold signal and 10 after a high threshold signal. If we fix player 2’s (P2)
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strategy as (a7, a3) = (5,10), the best response for player 1 (P1), should she choose
to acquire a signal in the first stage, is also (5, 10), resulting in an expected payoff
of 16.075. However, if P1 does not acquire a signal, the game partitions into a dif-
ferent scenario, G0, 1). In this case, her best response to P2’s strategy of (5, 10) is
not to allocate to the public good, yielding an expected payoff of 13.75. We then
compare the expected payoffs of these two local best responses to determine the

tull equilibrium that includes acquisition choices.

We found two pure-strategy symmetric BNEs, both are information-acquiring
equilibrium. In other words, for any strategy within the non-acquirer’s partition
Ay, players can always identify a profitable deviation within the acquirers’ strategy
partition (A;, A;). The first equilibrium achieves favorable equilibrium outcomes
in G(1,1). In this equilibrium, both players acquire a signal and select the alloca-
tion plan (5, 10). The successful rate, efficient rate, and expected payoffs in this
equilibrium are identical to those observed in the information-acquiring equilib-
rium of the PublicTPG game. Specifically, players benefit from a successful rate of
90.5%, an efficient rate of 0.81, and achieve the highest expected payoff of 16.075.
The second equilibrium is less attractive and obtains the unfavorable equilibrium
outcomes in G(1,1). In this scenario, both players again acquire a signal but opt
for the allocation plan (5, 0). As a result, the success rate and the efficiency rate are

reduced to 40.5%, with the expected payoff for both players being 13.575.
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B Additional Analyses

B.1 Evaluating the Consequences of the Program Bug

As noted in Section 3} a programming error affected several of our sessions (only
6.3% of the observations within these sessions were affected), causing allocation
decisions to be implemented as if signals had 100% accuracy instead of the in-
tended 90%. This appendix demonstrates that this error did not meaningfully in-
fluence our results.

We first focus on information acquisition decisions. Table shows informa-
tion acquisition rates across treatments and bug conditions. Statistical tests reveal
no significant differences in acquisition rates between bug-free and bug-affected
sessions in either treatment. One potential concern is that experiencing more ac-
curate signals (due to the bug) in early rounds might lead participants to perceive
information as more valuable, thereby increasing acquisition rates in later rounds.
If this learning effect were present, we would expect to observe larger differences
in acquisition rates in the final period. However, the data show that final period ac-
quisition rates remain remarkably similar between bug-free and bug-affected ses-
sions. The absence of such differences, particularly in later rounds, provides strong
evidence that the programming error did not systematically alter participants’ val-

uation of information or their strategic acquisition decisions.

Table B.1.1: Information acquisition rates in bug-free versus bug-affected sessions

Treatment Bug Status % Acquisition % Last Period Acquisition
. Bug-free 65 60
PrivateEndo g o affected 63 60
) Bug-free 72 73
PublicEndo Bug-affected 70 72

We then turn to participants” allocation strategies. An additional challenge in
our comparison is that most of the affected sessions occurred in spring with more
experienced participants, while bug-free sessions were conducted in fall immedi-
ately following the lab’s recruitment drive, resulting in a participant pool with a
higher proportion of first-year students and less experimental experience. These
demographic differences could potentially confound simple comparisons between
bug-affected and bug-free sessions, as participant experience may influence strate-

gic behavior independently of the programming error.
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To rigorously address these cohort differences and isolate any potential ef-
fects of the programming error, we employ session-fixed effects in our analyses
of allocation behavior and individual-fixed effects when examining within-subject
responses. This methodological approach effectively controls for unobservable
session-specific characteristics (such as participant experience levels and timing
within the academic calendar) and individual-specific traits, allowing us to iden-
tify whether the bug itself—rather than cohort differences—influenced participant
behavior.

To analyze allocation strategies, we estimated regression models with session-
tixed effects to account for potential cohort differences. Figure displays the
coefficients capturing differences between bug-affected and bug-free sessions for
allocation decisions under different signals and observability conditions. All 95%
confidence intervals contain zero, indicating no significant bug-related effects on
allocation behaviors at the session level. The absence of significant coefficients
across all strategic scenarios suggests that participants” fundamental decision-making

processes remained unaffected by the implementation error.

Private Public: Info Public: No Info

Coefficient Estimate for Bug Dummy

Allocation Low  Allocation High Allocation Low  Allocation High Allocation Low  Allocation High

Figure B.1.1: Regression coefficients for bug effects on allocation decisions

Notes: The figure displays coefficient estimates from six separate OLS regressions on an indicator variable for bug-affected
sessions. All models include session fixed effects to control for cohort differences. Error bars represent 95% confidence
intervals based on standard errors clustered at the individual subject level.
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We also conducted individual-level fixed effects analysis to examine whether
participants who experienced the bug changed their behavior following their first
exposure to it. Table presents these results, showing no statistically signifi-
cant changes in allocation decisions after experiencing the bug across all treatment
conditions. This within-subject analysis provides compelling evidence against
bug-induced behavioral changes. Even participants who directly experienced the
implementation error—that is, those whose allocations were implemented based
on the actual threshold rather than their signal—did not systematically alter their
strategic choices in subsequent rounds. This suggests that either participants did
not notice the implementation discrepancy or, if they did, it did not meaningfully

influence their decision-making strategy.

Table B.1.2: Fixed-effects analysis of bug impact on individual allocation decisions

Dependent variable:

Allocation  Allocation Low  Allocation High
(1) ) (3)

PrivateEndo * Bug —0.43 —0.08 —0.11
(0.50) (0.11) (0.38)
PublicEndo, Other: Yes * Bug 0.15 —0.33 0.19
(0.67) (0.20) (0.51)
PublicEndo, Other: No * Bug —1.20 —0.25 —1.40
(0.95) (0.70) (0.93)
Strategic Group Main Effects Omitted Yes Yes Yes
Observations 2,724 1,837 1,837

Notes: All standard errors are clustered at the individual participant level. *p<0.05; **p<0.01; ***p<0.001

In summary, our analyses confirm that the programming error did not substan-
tively affect our findings or conclusions. The small proportion of affected obser-
vations (6.3% in bug-affected sessions), the absence of participant reports noticing
inconsistencies, and the consistent null results from our econometric analyses all
support our decision to pool the data across all sessions for each treatment. Our
results thus reflect genuine strategic behavior in response to our treatment manip-

ulations, rather than artifacts of the implementation error.

B.2 Type Classification based on Conditional Contributions to
TPGG with Known Thresholds

As mentioned in Section |3, we developed a classification system for participants’

conditional contribution strategies to identify their understanding of the strategic
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environment and to exclude participants whose choices appeared driven primarily
by confusion rather than strategic considerations. Our classification method mea-
sures the Euclidean distance between each participant’s conditional contribution
vector and several predefined prototype vectors representing theoretically moti-
vated strategies. A participant is assigned to a specific category when their behav-
ior falls within a fixed threshold distance (set at 5) from the corresponding pro-
totype, allowing for minor deviations while preserving the core strategic pattern.
The algorithm operates for both a known low and a known high threshold. Several
distinctive non-standard patterns are also identified through exact matching.
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Figure B.2.1: Conditional contribution types

Note: The darker a dot, the more observations it captures.

For the known low threshold condition, we identify three distinct behavioral
types. Efficient contributors (60% of participants) follow a perfect linear decay pat-
tern, precisely complementing their opponent’s contribution to reach the threshold
sum of 10 (e.g., contributing 9 when the opponent gives 1, 8 when the opponent
gives 2, etc.). Conditionally Efficient contributors (31% of participants) also follow
this efficient complementarity pattern, but only after their opponent’s contribution
exceeds a minimum threshold—essentially refusing to compensate fully for very
low contributor partners. The remaining participants, whose behavior does not

closely match either of these patterns, are classified as Random Noise.

For the known high threshold condition, we employ a simpler two-category
classification reflecting the absence of free-riding incentives in this setting. Ef-
ficient contributors (88% of participants) exhibit threshold-conditional behavior,
contributing their full endowment only when their opponent’s contribution is suf-
ticiently high to make reaching the threshold feasible. All other contribution pat-
terns that deviate significantly from this strategic response are classified as Random
Noise.
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These classifications, visualized in Figure confirm that the majority of
participants understood the strategic tensions in TPGG games with commonly
known thresholds. Their behavior aligns with Nash equilibrium predictions, show-
ing appropriate responses to free-riding incentives when the threshold is low and
coordination attempts when the threshold is high.

B.3 Additional Analyses for the Effects of Threshold Uncertainty

Figure displays the distributions of participants” allocations to the public
goods under the condition Certainty. When the threshold was known to be low,
around 96% allocated at least 5 ECUs to the public good, leading to a 94% chance
of a successful public good provision. The majority chose 5 ECUs (67%), consistent
with the focal point of the NE strategy. A sizable fraction of participants allocated 6
and 10 ECUs—20% and 3%, respectively—causing overprovision and an efficiency
rate of 43%. When the threshold was high, the participants’ choices became polar-
ized, clustering at 0 and 10 ECUs—36% and 61%, respectively. These choices again
align with the risk-dominance and payoff-dominance motives of the NE strategies.
Participants were still able to coordinate to reach a successful (and efficient) pro-
vision of public good at a rate of 37%. Notably, we also find no correlation (0.02)
between participants’ behaviors in high- and low-threshold scenarios, suggesting
that strategic considerations, rather than individual characteristics, are the main
driver for behaviors in these tasks.

Figure illustrates the distributions of the allocation choices under three
different uncertainty conditions. When participants had been informed that low
and high thresholds were equally likely, their allocations shifted dramatically to
zero, occurring more than twice as often in the Uncertainty condition (48%) and
almost three times as often in the Uncertainty + Feedback condition (59%). This is
again consistent with the risk-dominance Bayesian Nash Equilibrium (BNE) strat-
egy. Approximately 30% chose the allocation of 5 ECUs, aligning with the payoff-
dominance BNE strategy, while a consistent 20% selected the strictly dominated
strategy of 10 ECUs. The average allocation decreased significantly from 6.0 to
3.6 under initial uncertainty (p = 0.002) and further to 2.9 (though not statistically
significantly) with feedback. This progressive shift toward zero allocation demon-
strates that feedback and repetition, rather than facilitating learning and coordina-

tion, amplified uncertainty’s negative effects on strategic behavior.
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(a) Allocation choices for certain threshold

Figure B.3.1: Individual allocations:
Notes: Panel (a) shows distributions of allocation choices when thresholds are known with certainty, with distinct patterns
for low threshold (light green) and high threshold (dark green) conditions. Panel (b) compares allocation distributions
across three conditions: Certainty (green), Uncertainty (orange), and Uncertainty + Feedback (blue), where Certainty refers
to unconditional allocations in the introductory part of the experiment, Uncertainty denotes the first-period behavior in
Baseline, and Uncertainty + Feedback indicates the subsequent behavior in Baseline.
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certain versus uncertain thresholds.

B.4 Additional Analyses for Information and Observability Ef-

fects
Table B.4.1: OLS for pair good provision measures
Dependent variables:
Pair Allocation Success Rate Efficiency Rate
@ @ G (&) ©) (6) @) ® ©
Constant 6.35"* 6.99* 7.70"* 0.27% 0.46*** 0.34** 0.17% 0.28** 0.15™
(0.36) (0.48) (0.78) (0.03) (0.04) (0.06) (0.02) (0.04) (0.05)
PrivateEndo 2.07 2.06" 1.86* 0.12% 0.20" 0.07 0.12% 0.18* 0.16*
(0.43) (0.55) (0.94) (0.03) (0.05) (0.08) (0.03) (0.05) (0.07)
PublicEndo 3.587 2,727 3.497 0.23 0.27* 0.24** 0.19* 0.20"* 0.25*
(0.42) (0.54) (0.90) (0.03) (0.05) (0.08) (0.03) (0.05) (0.07)
HighThreshold —1.42* —0.417 —0.24"
(0.71) (0.05) (0.04)
PrivateEndo * HighThreshold 0.20 —0.10 —0.07
(0.86) (0.06) (0.06)
PublicEndo * HighThreshold 1.86* —-0.07 0.0003
(0.85) (0.06) (0.06)
Period —0.21 —0.01 0.003
(0.11) (0.01) (0.01)
PrivateEndo * Period 0.03 0.01 —0.01
(0.13) (0.01) (0.01)
PublicEndo * Period 0.01 —0.002 —0.01
(0.12) (0.01) (0.01)
Observations 1,584 1,584 1,584 1,584 1,584 1,584 1,584 1,584 1,584
R? 0.04 0.05 0.05 0.03 0.27 0.03 0.02 0.11 0.02

Notes: For the treatment, the reference category is Baseline. Robust standard errors. *p<0.05; **p<0.01; ***p<0.001
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B.5 Additional Analyses for Mechanisms of Information and Ob-
servability Effects

Table B.5.1: Information effects: linear regressions for allocations of acquirers and
non-acquirers in PrivateEndo

Dependent variable:

Allocation
) 2 ®3) 4 ©) (6)
Constant 317 317 3.74%% 1.44*** 1.14 0.84
(0.44) (0.44) (0.48) (0.27) (0.95) (0.61)
PrivateEndo 1.05*
(0.50)
PrivateEndo: Acquirer 1.55%* 1.54** 0.95** 1.58** 1.00**
(0.51) (0.51) (0.33) (0.50) (0.34)
PrivateEndo: Non-acquirer 0.19 0.21 0.005 0.17 —0.01
(0.62) (0.62) (0.38) (0.59) (0.39)
Period —0.09** —0.04
(0.03) (0.02)
AllocationPreviousPeriod 0.43*** 0.41***
(0.04) (0.04)
AllocationOtherPreviousPeriod 0.11%** 0.11%**
(0.03) (0.03)
SuccessPreviousPeriod —0.30 —0.32
(0.27) (0.27)
UnconditionalLow=>5 0.89 0.30
(0.81) (0.52)
UnconditionalLow>5 1.83* 0.90
(0.84) (0.55)
UnconditionalHigh=10 1.25% 0.71**
(0.40) (0.26)
ConditionalLowCond.Efficient 0.14 0.05
(0.42) (0.26)
ConditionalLowRandomNoise 0.29 0.22
(0.93) (0.51)
ConditionalHighRandomNoise 1.00 0.63
(0.77) (0.48)
Observations 1,704 1,704 1,704 1,562 1,704 1,562
R? 0.01 0.03 0.04 0.22 0.08 0.23
Note: *p<0.05; **p<0.01; **p<0.001
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Table B.5.2: Observability effects:
acquirers in PublicEndo

linear regressions for allocations of non-

Dependent variable:

Allocation
) 2 ®) 4) ©) (6)
Constant 3.37 3.37* 4.29%* 1.37%* 1.71 1.36
(0.43) (0.43) (0.48) (0.32) (0.98) (0.71)
PublicEndo 0.05
(0.59)
PublicEndo, Other: Acquirer 0.31 0.28 0.15 0.38 0.19
(0.64) (0.64) (0.46) (0.63) (0.46)
PublicEndo, Other: Non-acquirer —0.31 —0.34 —0.42 —-0.33 —0.46
(0.71) (0.71) (0.48) (0.70) (0.50)
Period —0.14*** —0.09**
(0.04) (0.03)
AllocationPreviousPeriod 0.44*** 0.41%**
(0.05) (0.05)
AllocationOtherPreviousPeriod 0.10** 0.10**
(0.04) (0.04)
SuccessPreviousPeriod —0.08 —0.15
(0.36) (0.36)
UnconditionalLow=>5 0.70 0.31
(0.86) (0.59)
UnconditionalLow>5 1.76 1.20
(1.01) (0.67)
UnconditionalHigh=10 0.49 0.09
(0.54) (0.36)
ConditionalLowCond.Efficient 0.40 0.14
(0.59) (0.38)
ConditionalLowRandomNoise 1.42 0.72
(1.06) (0.78)
ConditionalHighRandomNoise 0.86 0.44
(0.97) (0.66)
Observations 887 887 887 830 887 830
R? 0.0000 0.003 0.02 0.22 0.04 0.24
Note: *p<0.05; **p<0.01; **p<0.001

Standard errors are clustered at the individual level.
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Table B.5.3: Observability effects: linear regressions for allocations of acquirers in
PublicEndo

Dependent variable:

Allocation
) 03] ®) (4) ©) (6)
Constant 4,72 4,72 5.18%** 3.31%* 3.33%** .77+
(0.26) (0.26) (0.30) (0.25) (0.73) (0.61)
PublicEndo 0.81*
(0.32)
PublicEndo, Other: Acquirer 1.42%** 1.43*** 1.13%** 1.37%* 1.14%*
(0.34) (0.34) (0.29) (0.32) (0.27)
PublicEndo, Other: Non-acquirer —1.05"* —1.05"* —1.37" —1.04* —1.34"
(0.39) (0.39) (0.35) (0.39) (0.35)
Period —0.07** —0.05
(0.03) (0.02)
AllocationPreviousPeriod 0.26*** 0.23***
(0.03) (0.03)
AllocationOtherPreviousPeriod 0.06* 0.06*
(0.03) (0.03)
SuccessPreviousPeriod —0.16 —0.21
(0.24) (0.23)
UnconditionalLow=5 0.54 0.28
(0.68) (0.54)
UnconditionalLow>5 0.32 —0.02
(0.72) (0.57)
UnconditionalHigh=10 1.35%* 1.09***
(0.31) (0.27)
ConditionalLowCond.Efficient 0.24 0.31
(0.33) (0.27)
ConditionalLowRandomNoise —0.16 0.02
(0.50) (0.39)
ConditionalHighRandomNoise 0.61 0.51
(0.49) (0.39)
Observations 1,837 1,837 1,837 1,667 1,837 1,667
R? 0.01 0.06 0.06 0.13 0.09 0.15
Note: *p<0.05; **p<0.01; **p<0.001

Standard errors are clustered at the individual level.
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B.6 Additional Analyses for Exogenous Treatments

Table B.6.1: Comparison of mean allocations between endogenous and exogenous
treatments

Condition Information Observability Mean Allocation

Endo: Non-acquirer (37%) - 3.37

Private: no signal

Exo: Non-receiver (32%) - 2.92
) o Endo: Acquirer (63%) - 4.72
Private: with signal
Exo: Receiver (68%) - 3.36***
. Other: non-acquirer (41%) 3.05
Non-acquirer (29%)
Public: no signal Other: acquirer (59%) 3.68
. Other: non-receiver (27%) 2.14
Non-receiver (27%)
Other: receiver (73%) 2.60**
. Other: non-acquirer (24%) 3.67
Acquirer (71%)
Public: with signal Other: acquirer (76%) 6.14
. Other: non-receiver (26%) 4.08
Receiver (74%)
Other: receiver (74%) 5.23"*

Notes: Comparison of mean allocations between endogenous and exogenous treatments. Asterisks indicate significant differences
between corresponding Endo vs. Exo conditions based on Mann-Whitney U tests: ***p < 0.001 (Acquirer vs. Receiver: p = 9.42x1076;
Acquirer with Acquirer vs. Receiver with Receiver: p = 6.93 x 107%), **p < 0.05 (Non-acquirer with Acquirer vs. Non-receiver with
Receiver: p = 0.033). Percentages in parentheses indicate the proportion of participants in each condition.
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Table B.6.2: OLS for pair good provision measures: exogenous treatments

Dependent variables:

Pair Allocation Success Rate Efficiency Rate
1 2 ®3) 4 ) (6) ) (8) 9
Constant 6.35"** 6.99"* 7.70%** 0.27 0.46** 0.34** 0.17% 0.28"* 0.15**
(0.36) (0.48) (0.78) (0.03) (0.04) (0.06) (0.02) (0.04) (0.05)
PrivateExo 0.09 0.51 0.16 0.02 0.04 —0.004 0.02 0.03 0.13
(0.64) (0.82) (1.31) (0.05) (0.08) (0.11) (0.04) (0.07) (0.10)
PublicExo 2.30%* 2.50%* 1.94 0.19** 0.31%* 0.11 0.18** 0.27** 0.15
(0.55) (0.65) (1.18) (0.05) (0.06) (0.10) (0.04) (0.06) (0.09)
HighThreshold —1.42* —0.41"* —0.24**
(0.71) (0.05) (0.04)
PrivateExo * HighThreshold —0.64 0.001 0.01
(1.27) (0.09) (0.08)
PublicExo * HighThreshold —0.33 —0.22** —0.18*
(1.10) (0.07) (0.08)
Period —0.21 —0.01 0.003
(0.11) (0.01) (0.01)
PrivateExo * Period —0.01 0.003 —0.02
(0.19) (0.01) (0.01)
PublicExo * Period 0.06 0.01 0.005
(0.16) (0.01) (0.01)
Observations 576 576 576 576 576 576 576 576 576
R? 0.03 0.05 0.05 0.04 0.31 0.04 0.04 0.17 0.04

Notes: For the treatment, the reference category is Baseline. Robust standard errors. *p<0.05; **p<0.01; ***p<0.001
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Figure B.6.1: Comparing the information and observability effects of individual
allocations across acquisition and observability conditions with exogenous infor-
mation provision.

Table B.6.3: Frequencies of allocation strategies across information and observabil-
ity conditions: exogenous treatments

Treatment Information Observability Mean Allocation Favorable Freq. Unfavorable Freq.
. 3.17 5 0.21 0 0.57
Baseline - -
, Non-receiver (32%) - 2.92 5t 0.23 o 0.60
PrivateExo
Receiver (68%) - 3.36 (5,10) 0.18 (5,0) 0.36
. Other: non-receiver (27%) 2.14 5 0.21 of 0.68
Non-receiver (27%)
PublicExo Other: receiver (73%) 2.60 0 0.65 5t 0.18
. Other: non-receiver (26%) 4.08 (10, 0) 0.41 (5, 0)f 0.15
Receiver (74%)
Other: receiver (74%) 5.23** (5,10) 0.50 (5,00 0.38

Notes: Frequencies are computed within each subgroup and may not sum to 1 because some strategies are omitted. The favorable and unfavorable equilibrium strategies are
derived in Secﬁon@ For the convenience of treatment comparison, we also present non-equilibrium strategies, which are noted with a superscript symbol ¥. Participants
who acquired information choose a contingent allocation plan (a;, as), giving allocations for both low and high signals; participants who did not acquire a signal choose a
single, non-contingent allocation a.
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Table B.6.4: Linear regressions for observability effects among information re-
ceivers: exogenous treatments

Dependent variables:

AllocationLow AllocationHigh
) (2 3 4 ®) (6)
Constant 5.42%** 4.84*** 5.35** 2.33** 3.06™* 0.69
(0.56) (0.58) (0.67) (0.79) (1.00) (0.52)
PublicExo, Other: Yes —0.18 0.59 —-0.33 3.16** 3.01* 2.65**
(0.57) (0.64) (0.56) (1.02) (1.45) (0.91)
PublicExo, Other: No 0.83 0.76 0.79 —0.62 —0.51 —-1.20
(0.84) (1.07) (0.83) (0.98) (1.45) (0.87)
Period 0.09 —0.12
(0.07) (0.08)
PublicExo, Other: Yes * Period -0.12 0.03
(0.07) (0.15)
PublicExo, Other: No * Period 0.01 —0.02
(0.13) (0.14)
AllocationPreviousPeriod 0.07 0.41%*
(0.05) (0.08)
AllocationOtherPreviousPeriod —0.04 0.20**
(0.04) (0.06)
SuccessPreviousPeriod 0.15 —1.21*
(0.35) (0.57)
Observations 1,837 1,837 1,667 1,837 1,837 1,667
R? 0.01 0.01 0.01 0.16 0.17 0.32

Notes: For the treatment, the reference category is PrivateExo to allow direct comparisons between treatments. Standard errors are clustered at the individual
level. *p<0.05; **p<0.01; ***p<0.001
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Table B.6.5: Information effects: linear regressions for allocations of receivers and

non-receivers in PrivateExo

Dependent variable:

Allocation
1) (2) (3 4 5) (6)
Constant 317 3.7 3.85%** 1.32%%* 4.32%* 2.86**
(0.44) (0.44) (0.52) (0.30) (1.50) (0.89)
PrivateExo 0.05
(0.71)
PrivateExo: Receiver 0.19 0.17 0.22 0.01 0.10
(0.73) (0.73) (0.44) (0.70) (0.45)
PrivateExo: Non-receiver —0.26 —0.22 —0.24 —0.38 —0.33
(0.88) (0.87) (0.63) (0.88) (0.65)
Period —0.10** —0.02
(0.04) (0.03)
AllocationPreviousPeriod 0.47** 0.44***
(0.07) (0.07)
AllocationOtherPreviousPeriod 0.10* 0.10*
(0.04) (0.04)
SuccessPreviousPeriod —0.16 —0.12
(0.48) (0.47)
UnconditionalLow=5 —2.10 —1.87*
(1.50) (0.88)
UnconditionalLow>5 —0.92 —1.26
(1.31) (0.81)
UnconditionalHigh=10 1.05 0.59
(0.73) (0.45)
ConditionalLowCond.Efficient —0.39 —0.26
(0.81) (0.47)
ConditionalLowRandomNoise —0.92 —0.18
(1.54) (0.93)
ConditionalHighRandomNoise 0.66 0.27
(1.06) (0.66)
Observations 768 768 768 704 768 704
R? 0.0000 0.001 0.01 0.22 0.04 0.23
Note: *p<0.05; **p<0.01; **p<0.001

Standard errors are clustered at the individual level.
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Table B.6.6: Observability effects: linear regressions for allocations of non-receivers

in PublicExo

Dependent variable:

Allocation
) (2 3 “4) ®) (6)
Constant 2.92%** 2.92%** 4.16%** 1.25* 1.73 1.06
(0.76) (0.77) (0.85) (0.57) (0.98) (1.05)
PublicExo —0.44
(0.98)
PublicExo, Other: Receiver -0.32 —0.43 —0.82 —-0.34 —0.85
(1.02) (1.02) (0.85) (0.97) (0.84)
PublicExo, Other: Non-receiver —0.77 —0.85 —-0.91 —0.64 —0.92
(1.07) (1.03) (0.89) (1.03) (0.89)
Period —0.18* —0.15*
(0.07) (0.07)
AllocationPreviousPeriod 0.47*** 0.38%**
(0.11) (0.09)
AllocationOtherPreviousPeriod 0.18** 0.20**
(0.07) (0.07)
SuccessPreviousPeriod —1.75* —1.36
(0.83) (0.75)
UnconditionalLow=5 2.43* 2.23*
(1.12) (0.94)
UnconditionalLow>5 1.00 1.18
(0.74) (0.66)
UnconditionalHigh=10 —1.68 -1.11
(1.00) (0.86)
ConditionalLowCond.Efficient -1.71 —-1.04
(1.10) (0.94)
ConditionalLowRandomNoise 0.75 0.61
(1.04) (1.01)
Observations 189 189 189 174 189 174
R? 0.003 0.005 0.03 0.21 0.13 0.32
Note: *p<0.05; *p<0.01; **p<0.001
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Table B.6.7: Observability effects: linear regressions for allocations of receivers in

PublicExo
Dependent variable:
Allocation
1) (2 (3 4 (5) (6)
Constant 3.36™** 3.36™** 3.68*** 2.217%%* 2.72%%* 2,17
(0.58) (0.58) (0.66) (0.47) (0.70) (0.77)
PublicExo 1.57*
(0.66)
PublicExo, Other: Receiver 1.87* 1.89** 1.59* 2.33*** 2,21
(0.67) (0.68) (0.59) (0.56) (0.54)
PublicExo, Other: Non-receiver 0.72 0.72 0.44 1.14 1.01
(0.81) (0.81) (0.77) (0.68) (0.71)
Period —0.05 —0.03
(0.05) (0.06)
AllocationPreviousPeriod 0.24*** 0.15*
(0.07) (0.07)
AllocationOtherPreviousPeriod 0.15** 0.13**
(0.04) (0.05)
SuccessPreviousPeriod —0.58 —0.46
(0.62) (0.61)
UnconditionalLow=5 0.68 0.55
(0.52) (0.46)
UnconditionalLow>5 0.57 0.43
(0.53) (0.48)
UnconditionalHigh=10 —1.62** —1.49**
(0.55) (0.50)
ConditionalLowCond.Efficient —1.16 —0.52
(1.10) (1.00)
ConditionalLowRandomNoise 2.34** 2.36**
(0.74) (0.77)
Observations 471 471 471 431 471 431
R? 0.04 0.05 0.05 0.11 0.14 0.18
Note: *p<0.05; *p<0.01; **p<0.001
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C Experimental Instructions

C.1 General Remarks

Welcome! Thank you for participating in this experiment. Before we start, please
be quiet and follow the experimenters’ guidance. Below is some important infor-
mation about the experiment. Please read it carefully.

¢ If you complete this experiment, you will receive a payment. The magnitude
of the payment depends partly on your decisions, partly on the decisions
made by other participants you interact with, and partly on chance.

¢ Please pay careful attention to the instructions. They will help you to under-

stand the experiment better and earn more money.

* You are not allowed to use your phone or similar digital devices throughout
the experiment. Please stay focused and do not engage in other activities.
You can use the provided calculator.

* During the experiment, if you have questions, please raise your hand, and
an experimenter will come to you promptly.

C.2 Experiment Overview

PART ONE PART TWO 12 decision tasks

Read instructions Complete 4 decision tasks. Read instructions : Complete 12 rounds of Answer survey questions
: for Part ONE and One task will be randomly : for Part TWO and decision tasks. and examine your payoffs.
complete questions. : selected for payment. complete questions. : Earnings from four rounds

: : : 4 will be randomly selected for

2 . . payment.
o o

Figure C.2.1: Overview Given to Participants.

The procedure: Today’s experiment has a PART ONE and a PART TWO. Each
part consists of several decision tasks. Before each part starts, you will receive
instructions about the upcoming decisions. Your choices in PART ONE of the ex-
periment will not affect what happens in PART TWO. The experiment ends with a

survey.
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Your payment: You start the experiment with a balance of 6.50 euros and then
your balance can change as you proceed with the experiment. The instructions
of each part of the experiment will explain how your payment depends on what
happens in that part. Note that earnings will be displayed in the currency of the
experiment, “ECU,” which stands for Experimental Currency Unit. At the end of
the experiment, your ECUs will be converted to euros, at an exchange rate of 8

ECUs =1 euro. You need to complete the entire experiment to get paid.

C.3 PART ONE Instructions: Two-Person Funding Game

In PART ONE of the experiment, you will play four funding games with another
participant in the room. The funding games are similar to each other but not ex-
actly the same. Out of the 4 games, 1 game will be selected at random for pay-
ment. All games are equally likely to be selected. Therefore, your decisions in any
of them might count for your final earnings. You will learn the outcome of the

chosen game only at the end of the experiment.

Before PART ONE of the experiment, the computer will randomly match you
with another participant in the room. You will play all the games in PART ONE

with this participant. Your identities will remain anonymous to each other.

In a funding game, each participant starts with 10 ECUs and has to make the

following decision:

* You have to decide how many of your 10 ECUs you will allocate to a joint

Project Account.

¢ Any ECUs you do not allocate to the Project Account will be automatically

allocated to your Private Account.

¢ The other participant you are matched with faces the same allocation task.

A project requires a minimum amount of funding to be implemented. If there
are enough ECUs in the Project Account to finance the project, it will be imple-
mented, and each of the two participants will earn 15 ECUs from the project. If the
total amount in the Project Account is less than the required minimum, the project
will not be implemented, and there will not be any earnings from that project.

In any case, the ECUs that you put in the Project Account will not be transferred
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back to your Individual Account (these ECUs are lost if the minimum fund was not

reached, and they are used for implementation if the minimum fund was reached).

The required minimum amount will be announced when a funding game starts,
and it may vary for different funding games. Please pay attention to the informa-

tion shown on your decision screen.

Your (ECU) earnings in a funding game equal the number of ECUs in your Indi-
vidual Account plus the ECUs you earn from the project. The following examples

illustrate how your earnings are determined.

Example 1

¢ Suppose that the minimum fund required for the project is 12 ECUs.

* You allocate 5 ECUs to the Project Account, leaving 5 ECUs to your Individ-
ual Account. The other participant allocates 8 ECUs to the Project Account,
leaving 2 ECUs to their Individual Account.

¢ The total number of ECUs in the Project Account is 13, more than the mini-
mum amount.

* The project will be implemented. You will earn 20 ECUs = 5 (from your
Individual Account) + 15 (project return), and the other participant will earn
17 ECUs = 2 (from their Individual Account) + 15 (project return).

Example 2

* Suppose the minimum fund required for the project is 16 ECUs.

* You allocate 7 ECUs to the Project Account, leaving 3 ECUs to your Individ-
ual Account. The other participant allocates 0 ECUs to the Project Account,
leaving 10 to their Individual Account.

¢ The project will not be implemented as the total ECUs in the Project Account,

7, 1is below the minimum amount.

¢ Therefore, you will earn 3 ECUs = 3 (from your Individual Account) + 0
(project return), and the other participant will earn 10 ECUs = 10 (from their
Individual Account) + 0 (project return).
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Please answer the quiz questions on your computer screen to proceed.

C.4 PART TWO Instructions for the PublicEndo Treatment: Two-
Person Funding Game with Unknown Minimum Fund (tex-
tual differences in comparison to the PrivateEndo treatment

are shown in italics)

In PART TWO of the experiment, you will engage in 12 independent rounds of the
funding game with other participants in the room. Each round presents the same
decision task. Your decisions and outcomes in one round of the game will not affect
the progression of the other rounds. The earnings of 4 rounds will be selected at
random for payment at the end of the experiment. All rounds are equally likely
to be selected. Therefore, the earnings from any of them might count for your final
payment.

At the beginning of each round, the computer randomly matches you with an-
other participant in the room. That is, you may interact with a different partici-
pant in each round. Your identity will always remain anonymous to other partici-

pants and vice versa.

The funding game you will play resembles that in PART ONE. Each participant
will again decide how to allocate 10 ECUs between an Individual Account and a
joint Project Account. In this part, however, you can only allocate 0, 5, or 10 ECUs
to each account. Again, the sum of ECUs you allocate must total 10.

A project again requires a minimum fund to be implemented. If the amount in
the Project Account exceeds this minimum, the project will be implemented. Each
player will then earn a return of 15 ECUs from the project. If the minimum amount
is not met, the project will not be implemented, and both participants will earn
nothing from the project. Again, in any case, the ECUs that you put in the Project
Account will not be transferred back to your Individual Account (these ECUs are
lost if the minimum fund was not reached, and they are used for implementation

if the minimum fund was reached).

Unlike the funding game in PART ONE, the minimum amount for the project
is either 10 or 20 ECUs, determined randomly by the computer at the start of each
round. In each round, you need to allocate your 10 ECUs without knowing the
exact minimum amount required for the project.
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BOX: minimum 10 ECU BOX: minimum 20 ECU

Figure C.4.1: Threshold Illustration for Participants in the PublicEndo Treatment.

How does the computer determine the minimum fund? There are two boxes
(illustrated in Figure [C4.I). The computer will randomly select one box at the
beginning of each round. The selected box will be the same for you and the
participant matched to you. If the left box is selected, the minimum fund for the
two participants in that round will be 10 ECUs; If the right box is selected, it will
be 20 ECUs. Each box has a 50% chance of being selected, and the box chosen for
a new round will not be affected by those chosen in previous rounds.

The computer will not tell you which box has been selected until you make
your allocation decision. However, before that, you have an option to learn about
the selected box by drawing one ball from it. Each box contains a fixed number of
red and blue balls. As you can see, the box on the left always contains 9 red balls
and 1 blue ball, and the box on the right always contains 9 blue balls and 1 red ball.
After each draw, the ball will be put back into the original box immediately. Each
draw will cost you 10 eurocents, which is deducted from your balance.

If you decide to draw a ball, you will only learn its color, not the box it came
from. Learning the color of a ball drawn from the selected box will give you a better
idea of how likely the minimum amount is to be 10 or 20 ECUs. The reasoning
is as follows. First, notice that the box representing a minimum amount of 10
ECUs (left) always contains 9 red balls and 1 blue ball, while the box representing
a minimum amount of 20 ECUs (right) always contains 9 blue balls and 1 red ball.
If the box on the left is the selected box, you are more likely to draw a red ball. If
the box on the right is the selected box, you are more likely to draw a blue ball.
Therefore, the color of the drawn ball helps you infer the likelihood of the selected
box and the minimum fund to be 10 or 20.

In Figure is an example of the decision page. The computer has already
selected a box which is unknown to you. If you choose to draw a ball from the

selected box, we will deduct 10 eurocents from your balance. The cost of the draw
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is non-retrievable. You must pay the cost even if the earnings from this round
are not selected for payment. Of course, you do not need to pay 10 eurocents if

you choose not to draw a ball.

Round
1 of 12

BOX: minimum 10 ECU BOX: minimum 20 ECU

Note: The numbers of red and blue balls are fixed for each box. The positions of the balls are depicted for illustration purposes.

The computer has already selected a box which is unknown to you.
Please decide whether or not you want to draw a ball from the box selected by the computer.
If you choose to draw a ball, we will deduct 10 eurocents from your balance, even if this round is not selected for payment.

Do you want to draw a ball from the selected box? -

Figure C.4.2: Participants’” Information Acquisition Screen in the PublicEndo Treat-
ment.

In each round of the game, the other participant matched to you will face the
same choices. They also have the option to pay 10 eurocents to draw a ball from
the same selected box and decide the allocation of 10 ECUs.

When a new round starts, the computer re-selects a box at random, and each

participant may decide to pay for a new draw.

Before you make your allocation decision, you will learn whether the other participant
has drawn a ball or not, but not the color of the ball they drew. Vice versa, the other
participant will learn whether you made a draw or not before deciding their allocation, but

not the result of your draw.

If you choose NOT to draw a ball, your allocation decision page will be like the
illustration in Figure [C.4.3] The other participant faces the same decision page if
they choose not to draw a ball.

If you choose to draw a ball, your allocation decision page will be like the illustration in
Figure[C.4.4 The other participant faces the same decision page if they choose not to draw
a ball.
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Round
1 of 12

If this funding game is selected for payment, your earnings = ECUs in your Individual Account + ECUs from the project.
«If the total ECUs in the Project Account are at least the minimum fund, you will earn 15 ECUs from the project.
«If the total ECUs in the Project Account are less than the minimum fund, you will earn 0 ECUs from the project.

The following tables provide your ECU eamings (highlighted in green) for each possible minimum fund and allocations by you and the participant matched to you in this round.
If the minimum fund is 20 ECU

If the minimum fund is 10 ECU
ECUs allocated to the Project ECUs allocated to the Project
Account by the other BOX: minimum 10 ECU BOX: minimum 20 ECU Account by the other
participant participant
) 5 10 ) 5 10
10 5 15 10 5 0
0 0
10 10 25 10 10 10
ECUs ECUs
allocated to 10 20 15 allocated to 10 5 0
the Project 5 the Project 5
Account by 5 20 20 Account by 5 5 5
you you
25 20 15 10 5 15
10 10
15 15 15 0 o 15

In this funding game, the minimum fund required for the project is either 10 or 20 ECUs.
You will only learn the color of the ball at the end of this round.
The other participant has chosen not to draw a ball from the box selected by the computer.
You and the other participant both have 10 ECUs.
Please decide how many ECUs you want to allocate to the Project Account if a red ball was drawn: 0
c5
c10

Please decide how many ECUs you want to allocate to the Project Account if a blue ball was drawn: © 0

10

[ ]

Figure C.4.3: Participants’ Decision Screen in the PublicEndo Treatment without
Signal Acquisition.

Round
1 of 12

If this funding game is selected for payment, your earnings = ECUs in your Individual Account + ECUs from the project.
«If the total ECUs in the Project Account are at least the minimum fund, you will earn 15 ECUs from the project.
«If the total ECUs in the Project Account are less than the minimum fund, you will earn 0 ECUs from the project.

The following tables provide your ECU earnings (highlighted in green) for each possible minimum fund and allocations by you and the participant matched to you in this round.
If the minimum fund is 20 ECU

If the minimum fund is 10 ECU
ECUs allocated to the Project ECUs allocated to the Project
Account by the other BOX: minimum 10 ECU BOX: minimum 20 ECU Account by the other
participant "~ - participant
) 5 10 0 5 10
10 5 15 10 5 0
[ [
10 10 25 10 10 10
ECUs ECUs
allocated to 10 20 15 allocated to 10 5 0
the Project 5 the Project 5
Account by 5 20 20 Account by 5 5 5
ou u
¥ 25 20 15 s 10 5 15
10 10
15 15 15 0 0 15

In this funding game, the minimum fund required for the project is either 10 or 20 ECUs.
The other participant has chosen to draw a ball from the box selected by the computer.
You and the other participant both have 10 ECUs.

Please decide how many ECUs you want to allocate to the Project Account:  © 0
c5
- 10

Figure C.4.4: Participants” Decision Screen in the PublicEndo Treatment with Signal
Acquisition.
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Before learning the color of the ball you drew from the selected box, you need to
make your allocation decisions for each possible color of the balls you may draw.
At the end of this round, if the ball you drew is indeed a red ball, your allocation
decision for the case of a red ball will count for payment. If the ball you drew is
instead a blue ball, your allocation decision for the case of a blue ball will count for
payment.

Your (ECU) earnings in a funding game equal the number of ECUs in your In-
dividual Account plus the ECUs you earn from the project. Depending on whether
the Project Account meets the minimum amount of 10 or 20 ECUs, you will either
earn 15 ECUs or nothing from the project.

After each round of the funding game, you will receive all relevant information
about that round. The computer will show you the randomly chosen minimum
fund, the total ECUs in the Project Account, and both participants” earnings for
that round if it is to be randomly selected for payment.

Please answer the quiz questions on your computer screen to proceed.
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