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Abstract

We experimentally examine whether partial commitment to the message distri-
bution can substitute for full commitment to the information structure in Bayesian
persuasion. Theory predicts that when the players’ marginal incentives are aligned,
an equilibrium with the same level of information transmission as under full com-
mitment can be sustained even under partial commitment, whereas when marginal
incentives are misaligned, no information can be credibly transmitted. Our central
finding is that, even when marginal incentives are aligned, information transmission
is substantially lower under partial commitment than under full commitment: par-
tial commitment does not fully substitute for full commitment in practice. When
marginal incentives are misaligned, information transmission declines further un-
der partial commitment, as theory predicts. We also find that misaligned marginal
incentives reduce information transmission even under full commitment, where the
standard theory predicts no such effect. Our analysis of sender behavior shows that,
in all of these cases, senders transmit less information than the theoretical bench-
mark implies, suggesting that sender undercommunication plays an important role
in the lower information transmission we observe.
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1 Introduction

The persuasion problem, in which an information sender provides information to a receiver

in order to induce the receiver to take an action desirable to the sender, is commonly ob-

served in many real-world situations. For example, schools disclose information about

their students’ abilities through grade transcripts to potential employers in order to en-

courage them to hire their students. Similarly, used-car sellers disclose information about

the condition of their vehicles through inspection reports to potential buyers in order to

promote sales.

Bayesian persuasion, formalized by Kamenica and Gentzkow (2011), is now a standard

framework for analyzing such persuasion problems. The central feature of this model is

that the sender can design an information structure and fully commit to it. In the school

example, the information structure corresponds to the school’s grading policy, specifying,

for example, what fraction of high-ability students receive high grades and what fraction of

others receive low grades. The assumption that the sender can commit to the information

structure implies that the school can explicitly announce and adhere to this grading policy.

Under this assumption, the Bayesian persuasion literature has shown that the sender can

optimally design the information structure to influence the receiver’s beliefs and thereby

induce behavior that would not arise without such information (see, e.g., Bergemann and

Morris, 2019; Kamenica, 2019).

However, in practice, the assumption of full commitment is often violated due to

limitations in the observability and verifiability of the information structure. For example,

a school’s grading policy is typically not directly observable (observability constraint),

and even when the grading policy is publicly announced, employers cannot verify whether

students’ grades are actually assigned according to the announced policy (verifiability

constraint).

In contrast, as pointed out by Lin and Liu (2024), what is often announced in practice

is not the grading policy itself but the grade distribution that the policy generates. In-

deed, many universities make the distribution of students’ grades publicly available. This
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observation has important implications for both observability and verifiability. First,

even if the grading policy itself is unobservable, the resulting grade distribution may still

be observable to employers. Second, even if the grading policy is observable but not

verifiable, the school cannot secretly deviate to another policy that changes the grade

distribution, because such a deviation would be detected through changes in the observed

grade distribution. Taken together, these considerations suggest that, in many real-world

situations, the sender’s commitment is effectively limited not to the information structure

itself but to the message distribution induced by that structure.

A natural question that arises is whether partial commitment to the induced message

distribution can substitute for full commitment to the information structure. Lin and

Liu (2024) provide a theoretical answer to this question. They study Bayesian persuasion

under such partial commitment, and define an information structure as credible if no

profitable deviation exists to another information structure that induces the same mes-

sage distribution. They then show that the alignment of marginal incentives between the

sender and the receiver is key. When marginal incentives are aligned, the optimal informa-

tion structure under full commitment remains credible under some additional conditions,

and partial commitment can therefore substitute for full commitment. By contrast, when

marginal incentives are misaligned, no meaningful information can be credibly transmit-

ted, and no such substitution is possible.

This result can serve as a guide for applying the Bayesian persuasion framework to

real-world environments.1 Whether the substitution works in practice, however, is an em-

pirical question. We therefore conducted a laboratory experiment examining how limited

commitment and the alignment of marginal incentives affect information transmission

in Bayesian persuasion. Specifically, we exogenously varied three commitment structures

(Full commitment, Partial commitment, and Announced Partial (A-Partial) commitment)

and two incentive structures (marginally aligned and marginally misaligned), yielding six
1Xiang (2026) structurally estimates a Bayesian persuasion model of information transmission in

the physician-patient relationship. In this setting, where a physician’s full commitment to a treatment
recommendation policy is not necessarily guaranteed, Xiang (2026), citing Lin and Liu (2024), points to
the alignment of marginal incentives between physicians and patients and patients’ ability to observe the
distribution of recommendations as grounds for applying the framework.

3



experimental treatments.

In our experiment, Full commitment corresponds to the standard Bayesian persuasion

setting in which the sender can fully commit to the information structure. By contrast,

under partial commitment, the sender’s commitment is limited not to the information

structure itself but only to the message distribution induced by that structure. Accord-

ingly, under our Partial commitment, the sender cannot directly disclose the information

structure, and the receiver observes only the resulting message distribution. This set-

ting reflects an observability constraint on information structures (i.e., the information

structure itself cannot be observed). Furthermore, we implemented a distinct version

of partial commitment in the laboratory, referred to as A-Partial commitment. Under

A-Partial commitment, the sender publicly announces the designed information struc-

ture but may deviate to another structure as long as the induced message distribution

remains unchanged. The receiver understands this possibility but cannot observe the

post-deviation structure. This setting reflects a verifiability constraint (i.e., although the

information structure can be observed, the receiver cannot verify whether it has actually

been implemented).

In our simple experimental environment, the predictions differ sharply across treat-

ments. Under Full commitment, a partially informative equilibrium exemplified by the

prosecutor-judge example in Kamenica and Gentzkow (2011) (hereafter, the KG equi-

librium) can arise regardless of the incentive structure. Under Partial and A-Partial

commitment, by contrast, whether the KG equilibrium can be sustained depends on the

alignment of marginal incentives (Lin and Liu, 2024). When marginal incentives are

aligned, the KG equilibrium remains implementable; when they are misaligned, a bab-

bling equilibrium arises in which no information is transmitted.

Our central finding is that partial commitment is not a full substitute for full com-

mitment. Even when marginal incentives are aligned, information transmission between

players is significantly lower under Partial and A-Partial commitment than under Full

commitment. That is, although theory predicts that the same level of information trans-

mission is attainable regardless of the commitment structure when marginal incentives are
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aligned, that level is not attained in practice. When marginal incentives are misaligned,

by contrast, we observe a pattern consistent with the babbling equilibrium that theory

predicts: information transmission under Partial and A-Partial commitment is lower than

under Full commitment, and it also falls below the level observed when marginal incen-

tives are aligned. We further find that information transmission declines when marginal

incentives change from aligned to misaligned even under Full commitment—an environ-

ment in which the standard framework of Kamenica and Gentzkow (2011) predicts the

same level of transmission regardless of the incentive structure.

To better understand subjects’ behavior, we analyze the decisions of senders and

receivers separately. Our analysis of sender behavior reveals that, among the treatments

in which the KG equilibrium is theoretically implementable, senders transmit on average

less information than the equilibrium implies in all but Full commitment with aligned

marginal incentives. We refer to this phenomenon as undercommunication. A closer look

at senders’ strategies shows that strategies are highly dispersed in these treatments: while

many highly informative information structures are observed, so too are strategies with

low informativeness and strategies that correlate messages negatively with the state. This

heterogeneity in strategies contributes to the undercommunication we observe.

Our analysis of receiver behavior shows that receivers’ decisions are broadly consistent

with Bayesian decision-making under Full commitment, but not under Partial and A-

Partial commitment. Receivers in these environments cannot observe the information

structure the sender actually used and must infer it from the message distribution alone.

To examine what structure receivers infer, we elicited their beliefs about the sender’s

information structure in an incentivized manner. These beliefs reveal that receivers in

these environments respond not to the information structure the sender actually used,

but to the one they believe the sender used.

Finally, we explore several factors that may account for senders’ undercommunica-

tion. We first show that it cannot be explained as an empirical best response to the

actual behavior of receivers in the experiment. We then discuss the possibility that the

undercommunication observed under full commitment and that observed under partial
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commitment arise from different sources. We also discuss why lying aversion and social

preferences are unlikely to account for it.

Taken together, our results show that limited commitment can reduce information

transmission below the theoretical benchmark even when marginal incentives are aligned.

Our findings suggest that raising the observability or verifiability of information struc-

tures, and thereby strengthening the sender’s ability to commit, can increase information

transmission even in such environments.

1.1 Related Literature

Our study is related, first, to the theoretical literature on Bayesian persuasion that re-

laxes the assumption of full commitment. Since Kamenica and Gentzkow (2011), the

framework of Bayesian persuasion, which assumes that the sender can fully commit to

an information structure, has been widely adopted and has continued to develop theo-

retically (Bergemann and Morris, 2019; Kamenica, 2019). At the same time, a growing

theoretical literature has relaxed this assumption by introducing various forms of partial

commitment. For example, Min (2021) and Lipnowski et al. (2022) analyze settings in

which the sender, after publicly announcing an information structure, may deviate to an-

other structure with some exogenously given probability. By contrast, Lin and Liu (2024)

formalize a different form of partial commitment in which the sender cannot commit to

the information structure itself but can commit to the message distribution it induces,

and characterize the conditions under which partial commitment can substitute for full

commitment.2

Second, our study contributes to the rapidly growing experimental literature on Bayesian

persuasion (Nguyen, 2017; Aristidou et al., 2019; Fréchette et al., 2022; Wu and Ye, 2023;

Zhou, 2023; Rentschler and Samad, 2025). Among these studies, Fréchette et al. (2022)

and Zhou (2023) explicitly examine the role of the sender’s commitment. Fréchette et al.
2Other approaches to relaxing the commitment assumption include introducing costly communication

(Nguyen and Tan, 2021) and studying informed senders without ex ante commitment (Koessler and
Skreta, 2023). Other studies provide microfoundations for commitment through repeated interactions
and reputation (Best and Quigley, 2024) or organizational contracts (Deb et al., 2026).
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(2022) conduct experiments that provide a unified comparison of disclosure, cheap talk,

and Bayesian persuasion by varying the strength of commitment and whether informa-

tion is hard or soft. Zhou (2023) experimentally analyzes the interaction between the

sender’s partial commitment and the receiver’s verification costs. In both studies, how-

ever, partial commitment is modeled in a way close to Min (2021) and Lipnowski et al.

(2022), whereby the sender can deviate from a publicly announced information structure

with some exogenously given probability. By contrast, following Lin and Liu (2024), we

experimentally study an environment in which the sender’s commitment is limited to the

induced message distribution and examine the extent to which such partial commitment

can substitute for full commitment in actual behavior.

Third, our study is related to the broader experimental literature on communication

games that examines the relationship between incentive alignment and information trans-

mission. Cai and Wang (2006) experimentally test the cheap talk model of Crawford and

Sobel (1982) by manipulating the degree of preference alignment between the sender and

the receiver and comparing observed information transmission with theoretical predic-

tions. We adopt a similar experimental approach by exogenously varying the alignment

of marginal incentives between the sender and the receiver and comparing information

transmission with theoretical predictions. Our object of analysis, however, is Bayesian

persuasion.

Finally, our study is related to the experimental literature documenting systematic de-

viations of information transmission from theoretical predictions in communication games.

For example, in cheap talk experiments, senders tend to exhibit overcommunication, trans-

mitting more information than predicted by theory (e.g., Cai and Wang, 2006), whereas

in information disclosure experiments, senders tend to exhibit undercommunication, dis-

closing less than the full revelation predicted by theory (e.g., Jin et al., 2021). Recent

Bayesian persuasion experiments, such as Fréchette et al. (2022) and Rentschler and

Samad (2025), also document undercommunication under full commitment. We likewise

observe systematic undercommunication in Bayesian persuasion, but unlike these previ-

ous studies, we study an environment in which the sender’s payoff is state-dependent. We
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further show that the amount of information transmitted by senders depends on both the

commitment structure and the alignment of marginal incentives.

2 Theoretical Framework

2.1 Setup

There are two players, a sender (S; she) and a receiver (R; he), and two possible states

of the world, Red and Blue, denoted by θ ∈ Θ = {Red,Blue}. Neither player directly

observes the realized state θ ∈ Θ, but they share a common prior µ0 = Pr(Red) < 1/2.

The receiver chooses an action a ∈ A = {red, blue}. The payoffs of both players

depend on the realized state θ ∈ Θ and the receiver’s action a ∈ A. Specifically, the

receiver’s payoff is given by

uR(θ, a) =


v̄ if (θ, a) ∈ {(Red, red), (Blue, blue)},

¯
v otherwise,

where 0 <
¯
v < v̄. Hence, the receiver prefers to match his action with the true state. The

sender’s payoff is defined as

uS(θ, a) =


v̄ + ε if (θ, a) = (Red, red),

v̄ − ε if (θ, a) = (Blue, red),

¯
v if a = blue,

where ε ∈ (
¯
v − v̄, v̄ −

¯
v). As discussed below, the parameter ε determines the sender’s

marginal incentives across states. This payoff structure is also illustrated in Table 1.

In this setting, the receiver’s optimal behavior is characterized by a threshold strategy:

a(µ) =


red if µ ≥ 1

2
,

blue if µ < 1
2
,
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Table 1: Payoff table

Θ
A

red blue

Red v̄ + ε, v̄
¯
v,
¯
v

Blue v̄ − ε,
¯
v

¯
v, v̄

Notes: In each cell, the left number represents the sender’s payoff and the right number represents
the receiver’s payoff.

where µ denotes the receiver’s belief that the state is Red. Given that µ0 < 1/2, the

receiver would, under the prior, always choose the action blue. Hence, the sender must

employ some form of information transmission to persuade the receiver.

We assume that the sender transmits information to the receiver by designing an

information structure π : Θ → ∆M. Here, M = {r, b} denotes the set of messages

available to the sender, where r and b denote messages labeled Red and Blue, respectively.

2.2 Theoretical Predictions

Full commitment. As a benchmark, consider the situation in which, as in the standard

Bayesian persuasion framework, the sender can fully commit to the information structure

she designs. That is, in this case, the receiver observes both the information structure

designed by the sender and the realized message, namely (π,m).

In this setting, our framework essentially reproduces the prosecutor-judge example in

Kamenica and Gentzkow (2011). Accordingly, for any ε ∈ (
¯
v − v̄, v̄ −

¯
v), the sender’s

optimal information structure in equilibrium is given by

π(r|Red) = 1, π(b|Blue) = 1− µ0

1− µ0

.

The receiver’s optimal strategy and posterior beliefs are as follows:

a(m) =


red if m = r,

blue if m = b,

µ(m) =


1
2

if m = r,

0 if m = b.

That is, the sender commits to truthfully sending message r when the state is Red.
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When the state is Blue, she commits to mixing between messages r and b. In this case,

even though the receiver recognizes that the sender’s message r may be false with positive

probability, it is still optimal for him to follow the sender’s message. In what follows, we

refer to this equilibrium as the KG equilibrium.

Partial commitment. Following Lin and Liu (2024), we define partial commitment

as a situation in which the sender cannot commit to the information structure π itself,

but only to the message distribution it induces. Let Pπ(m) :=
∑

θ π(m|θ)µ0(θ) denote

the message distribution induced by π. Under partial commitment, the receiver observes

(Pπ,m) rather than (π,m).

Under this form of partial commitment, Lin and Liu (2024) define credibility as follows:

an information structure is credible if there is no profitable deviation to another informa-

tion structure that induces the same message distribution. They show that whether the

optimal information structure derived from the KG equilibrium survives this credibility

requirement crucially depends on the alignment of marginal incentives between the sender

and the receiver.3

In our setting, this alignment is captured by the parameter ε. Specifically, ε determines

how the sender’s marginal payoff from inducing the receiver to switch from blue to red

varies across states. When ε ≥ 0, this marginal payoff is (weakly) higher in state Red

than in state Blue.4 This is in the same direction as the receiver’s incentive, for whom

red becomes relatively more attractive as the state changes from Blue to Red, and hence

the players’ marginal incentives are aligned. Lin and Liu (2024) show that under such

alignment, the optimal information structure in the KG equilibrium remains credible

under partial commitment and can therefore be sustained as an equilibrium.5

In contrast, when ε < 0, the sender’s marginal payoff from inducing the receiver to
3The marginal incentives characterize the modularity of each player’s payoff function. When the

marginal incentives are aligned, the sender’s and the receiver’s payoff functions exhibit the same sign of
modularity.

4Strictly speaking, when ε = 0 the sender has state-independent preferences. However, in our simple
environment, the equilibrium implications under ε = 0 coincide with those under ε > 0. For expositional
convenience, we therefore treat the two cases jointly as ε ≥ 0. For a detailed analysis of the case ε = 0,
see Observation 1 in Lin and Liu (2024).

5This result holds in our simple environment, where |A| = 2 and uS is strictly supermodular when
ε > 0. See Proposition 4 in Lin and Liu (2024) and its proof for details.

10



switch from blue to red is higher in state Blue than in state Red. This runs in the opposite

direction to the receiver’s incentive, so the players’ marginal incentives are misaligned.

Under such misalignment, no informative outcome is credible.6 As a result, the only

credible persuasion outcome is the babbling equilibrium, in which the receiver ignores the

sender’s message and simply chooses blue based on the prior.

Intuitive explanation. The intuition under partial commitment is as follows. Suppose

that the receiver always follows the sender’s message as in the KG equilibrium. Consider

first the case in which ε < 0. Since uS(Blue, red) > uS(Red, red), the sender has an

incentive to deviate by increasing the probability of sending message r when the state is

Blue. Importantly, such a deviation can be made without altering the induced message

distribution. Therefore, any information structure that conveys meaningful information

about the state is not credible, and the equilibrium collapses into a babbling equilibrium.

In contrast, when ε ≥ 0, making the same type of deviation does not yield a profitable

gain for the sender. Hence, the optimal information structure under full commitment

remains credible and can be sustained as an equilibrium under partial commitment.

3 Experimental Design

3.1 Basic Environment and Incentive Structure

We first describe the basic environment of the game implemented in the experiment. A

box contains 10 balls in total: 3 Red balls and 7 Blue balls. The computer randomly

draws one ball from the box. While neither player observes the realized color of the

drawn ball, both players know the composition of the box. Thus, the realized color of the

ball represents the state of the world (θ ∈ {Red,Blue}) with a common prior µ0 = 3/10.

The receiver chooses an action a ∈ {red, blue}, which corresponds to guessing the color

of the ball. If the guess is correct, the receiver earns 150 points; if incorrect, the receiver

earns 80 points. The sender’s payoff is determined as follows. If the receiver chooses red,
6See Proposition 2 in Lin and Liu (2024) and its proof for details.
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Table 2: Experimental payoff tables

(a) ALG

Θ
A

red blue

Red 200, 150 80, 80
Blue 100, 80 80, 150

(b) MIS

Θ
A

red blue

Red 100, 150 80, 80
Blue 200, 80 80, 150

the sender receives 150 + ε points when the state is Red, and 150 − ε points when the

state is Blue. If the receiver chooses blue, the sender receives 80 points regardless of the

state (i.e., v̄ = 150,
¯
v = 80).

In the experiment, the parameter ε takes two values, ε ∈ {50,−50}. When ε = 50,

the sender’s and receiver’s marginal incentives are aligned (ALG); when ε = −50, they

are misaligned (MIS). The corresponding payoff tables are presented in Table 2.

3.2 Commitment Structure

In addition to varying the incentive structure, we manipulate the sender’s ability to com-

mit to an information structure. We consider three types of commitment, which differ in

whether and how the receiver can observe the sender’s information structure.

3.2.1 Full Commitment

We first describe Full commitment. Under Full commitment, the game proceeds in two

stages:

Stage 1 (Design of the Information Structure). The sender designs an information

structure π without observing the realized state. The information structure π(m|θ) spec-

ifies, for each state θ ∈ {Red, Blue}, the probability of sending each message m ∈ {r, b}.

Following Fréchette et al. (2022), we implement the design of π using a slider-based inter-

face. Figure 1 shows the decision screen used by the sender. The two horizontal sliders

at the top of the screen correspond to the conditional probabilities for the two states.

By adjusting the positions of these sliders, the sender can freely specify the information

structure in increments of one percent.
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Figure 1: Sender screen: Design of the information structure

The bottom slider displays the message distribution implied by the information struc-

ture chosen through the top sliders.7 This message distribution is computed automatically

by the computer, and the sender cannot directly manipulate it. Below each slider, the cor-

responding probability values are displayed and updated in real time as the sender moves

the sliders. This interface allows the sender to design π directly while simultaneously

observing the resulting distribution of messages.

Stage 2 (Receiver’s Guess). The receiver observes the information structure π designed

in Stage 1 and the induced message distribution, and then forms a guess about the ball

color. The decision is elicited using the strategy method: the receiver states his action for

each possible message, i.e., which color he would guess if the message were r, and which

color he would guess if the message were b (see Figure 2).

3.2.2 Partial Commitment

We now describe Partial commitment. As in Full commitment, the sender designs an

information structure π in Stage 1. However, under Partial commitment, the receiver
7During the experiment, we referred to the information structure as the“message plan,”and to the

message distribution as the “overall message sending probability.”
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Figure 2: Receiver screen: Guess under Full and A-Partial commitment

Figure 3: Receiver screen: Guess under Partial commitment

cannot observe the information structure directly. Instead, the receiver only observes the

message distribution induced by the information structure. Therefore, the only difference

from Full commitment is that in Stage 2 the receiver is not shown the information structure

itself (i.e., the top two sliders). The decision screen used by the receiver under Partial

14



Figure 4: Sender screen: Revision of the information structure

commitment is shown in Figure 3. All other procedures are identical to those under Full

commitment.

3.2.3 Announced Partial Commitment

In addition, we introduce another version of Partial commitment, which we call An-

nounced Partial (A-Partial) commitment. In this condition, the game proceeds in three

stages:

Stage 1 (Announcement of Information Structure). The sender designs an infor-

mation structure π̃, which is publicly disclosed to the receiver. The interface for this stage

is identical to that shown in Figure 1.

Stage 2 (Revision of the Information Structure). The sender can revise π̃ to

another information structure π, provided that π induces the same message distribution

as π̃. The revised information structure π is used to generate messages.

Figure 4 presents the decision screen used by the sender in this stage. The initial

positions of the sliders correspond to the information structure π̃ designed in Stage 1 and

are indicated by a marker on each slider. The sender may adjust the sliders to revise π̃, but

only to the extent that the message distribution shown at the bottom of the screen remains
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Figure 5: Receiver screen: Belief elicitation

unchanged. Accordingly, when the sender moves one of the two sliders, the other slider is

automatically adjusted by the computer to preserve the message distribution. In addition,

each slider is restricted to a feasible range, and regions outside this range are displayed

in a lighter color, indicating that the sender cannot move the slider into those areas.

This implementation allows subjects to intuitively understand the relationship between

the information structure and the induced message distribution, thereby reducing the

cognitive burden associated with the task.

Stage 3 (Receiver’s Guess). The receiver observes the information structure π̃ an-

nounced in Stage 1, along with the message distribution. The receiver understands that

the sender may have revised π̃ in Stage 2, but the message distribution remains unchanged.

The receiver then reports his guesses for both possible messages r and b. The interface

used in this stage is the same as that shown in Figure 2, with the only difference being

that the information structure π̃ is displayed above the message distribution.

3.3 Belief Elicitation

Under Partial and A-Partial commitment, the receiver cannot directly observe the infor-

mation structure π actually used to generate the messages. Receivers in these treatments
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must therefore infer the sender’s information structure from the observable message dis-

tribution, and this inference may play an important role in their decision making. We

therefore elicit receivers’ beliefs about the information structure in an incentivized man-

ner.

The belief elicitation takes place immediately after the receiver reports his guesses

about the color of the ball. Figure 5 displays the decision screen used in this stage.

The interface is nearly identical to the sender’s revision screen in A-Partial commitment.

The receiver is presented with the message distribution and selects, from among the

information structures consistent with this distribution, the one he believes the sender

actually used; we denote this reported information structure by π̂.

The receiver earns a higher payoff the closer π̂ is to the true information structure

employed by the sender.8 However, to avoid hedging by the receiver, only one of the

two rewards—either the reward based on the receiver’s action (color guess) or the reward

based on the reported belief—is randomly selected for the final payment.

3.4 Experimental Procedures

We implemented a total of six treatments in a between-subjects design, combining two

incentive structures (ALG and MIS) with three commitment structures (Full, Partial, and

A-Partial). A total of 276 subjects participated in the experiment, with 42 to 48 subjects

in each treatment. Each treatment was conducted in two sessions. The experiment was

carried out at the Institute of Social and Economic Research, The University of Osaka,

between November 2025 and March 2026.9

Each session consisted of the sender-receiver game described above, followed by a

questionnaire on preferences and cognitive ability. Before the start of the game, par-
8Formally, the receiver’s payoff from the belief-elicitation task is given by

max
{
80, 150− 1120

(
π(r|Red)− π̂(r|Red)

∆

)2
}
,

where ∆ is the maximal admissible range over which π̂(r|Red) can vary.
9The experiment was programmed using oTree (Chen et al., 2016), and subjects were recruited from

ISER’s subject pool through ORSEE (Greiner, 2015).
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ticipants received written instructions, the contents of which were read aloud through a

computer-generated voice.10 Participants then completed a comprehension quiz, followed

by two unpaid practice rounds, during which all subjects experienced both the sender and

receiver roles.

After the practice rounds, participants were randomly assigned to either the sender

or the receiver role, and this assignment remained fixed throughout the experiment. The

main game consisted of 20 rounds. In each round, participants were randomly rematched

into sender-receiver pairs. At the end of each round, participants received feedback show-

ing the realized state (ball color), the sender’s message, the receiver’s action, and the

resulting payoffs for both players.11

After completing the game, participants answered a questionnaire measuring social

preferences, risk preferences, and cognitive ability. Social preferences were measured

using the task of Kerschbamer (2015), risk preferences using the task of Holt and Laury

(2002), and cognitive ability using the Berlin Numeracy Test (Cokely et al., 2012).

Participants received a participation fee of 500 Japanese yen (JPY). After the com-

pletion of the experiment, one of the 20 rounds of the sender-receiver game was randomly

selected, and the earnings from that round were converted at a rate of 1 point = 10 JPY.

In addition, participants received payments based on randomly selected questions from

the questionnaire. The average payment was 2547 JPY, about 16 USD at the time.

3.5 Equilibrium Predictions

Table 3 summarizes the labels of the six treatments and their corresponding equilibrium

predictions. As shown in Section 2.2, under Full commitment the KG equilibrium is

predicted to arise regardless of whether the players’ marginal incentives are aligned or

misaligned (AF and MF).

Under Partial and A-Partial commitment, by contrast, multiple equilibria may gen-
10English translations of the experimental materials are provided in Online Appendix E.
11Before being assigned to the sender or receiver role, all participants received the same instructions,

completed the comprehension quiz, and were required to experience both roles in the practice rounds.
These procedures were intended to ensure that all aspects of the game structure described above were
common knowledge among participants.

18



Table 3: Treatment labels and equilibrium predictions

Commitment

Full Partial A-Partial

ALG Labels AF AP AP-A
Predictions KG KG KG

MIS Labels MF MP MP-A
Predictions KG Babbling Babbling

erally exist. Since our primary interest is whether these forms of partial commitment

can substitute for full commitment, we focus on whether the KG equilibrium can still be

sustained in these environments. The key determinant is whether the players’ marginal

incentives are aligned. When incentives are aligned, the KG equilibrium remains sustain-

able (AP and AP-A). When incentives are misaligned, however, the KG equilibrium is

no longer sustainable, and communication collapses to a babbling equilibrium (MP and

MP-A).

Finally, note that A-Partial commitment differs from Partial commitment in that

the sender publicly announces an information structure π̃ before communication takes

place. This announcement is non-binding, as the sender can subsequently revise π̃ while

preserving the induced message distribution. Thus, in both environments, the sender can

effectively commit only to the induced message distribution, and the two commitment

structures generate identical equilibrium predictions.12

4 Results

In this section, we examine the main predictions of the theoretical framework. We begin in

Section 4.1 by quantifying the extent of information transmission achieved through com-
12Although Partial and A-Partial commitment yield identical equilibrium predictions, we implement

both treatments for two reasons. First, they capture distinct constraints that arise in real-world in-
formation environments: Partial commitment captures an observability constraint, whereas A-Partial
commitment captures a verifiability constraint. Second, and more importantly, comparing the two allows
us to examine how the presence of a non-binding publicly announced information structure π̃ affects
behavior. See Online Appendix A for related results.
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munication between senders and receivers and comparing the observed outcomes with the

equilibrium predictions. We then examine subjects’ behavior in detail to understand what

underlies these results, analyzing sender behavior in Section 4.2 and receiver behavior in

Section 4.3.

4.1 Overall Informativeness

In this section, we directly test the equilibrium predictions reported in Table 3. To do

so, we quantify the extent to which information about the state is transmitted through

communication between senders and receivers. Specifically, we use a measure of overall

informativeness defined as ϕ(θ, a) := Corr(θ, a; π). This measure captures the correlation

between the state and the receiver’s action. It takes the value ϕ(θ, a) = 1 when the sender

fully reveals the state and the receiver perfectly follows the sender’s message. By con-

trast, ϕ(θ, a) = 0 under a babbling equilibrium in which the receiver completely ignores

the message and chooses an action solely based on the prior. In our experimental envi-

ronment, the KG equilibrium predicts ϕ(θ, a) = 0.54.13 Measuring informativeness using

the correlation between the state and the receiver’s action is standard in the experimental

literature on communication games (Cai and Wang, 2006; Fréchette et al., 2022).

Table 4 reports the average level of overall informativeness in each treatment together

with the corresponding theoretical values. Rather than assessing whether the observed

values exactly match the theoretical values, we examine whether the relative differences

across treatments predicted by the theory are supported by the data.

Our first prediction concerns the role of commitment when marginal incentives are

aligned. In this case, the KG equilibrium can be sustained without full commitment,

yielding the same benchmark level of overall informativeness in AF, AP, and AP-A. How-

ever, the data do not support this prediction. Overall informativeness falls sharply from

0.43 in AF to 0.13 in AP and 0.21 in AP-A, with both differences being statistically sig-
13Because the sliders are in increments of one percent, the largest value of π(r|Blue) for which

µ(r) ≥ 1/2 is 0.42 rather than 3/7. The theoretical value of 0.54 is computed under this implementable
information structure; with π(r|Blue) = 3/7 it would be 0.53.
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Table 4: Overall informativeness by treatment

Commitment

Full Partial A-Partial

ALG
Data

0.43 0.13 0.21
[0.34, 0.53] [0.07, 0.20] [0.10, 0.31]

Theory 0.54 0.54 0.54

MIS
Data

0.24 0.04 −0.02
[0.17, 0.31] [0.00, 0.07] [−0.06, 0.02]

Theory 0.54 0 0

Notes: The Data rows report the mean of ϕ(θ, a) and, in brackets, its 95% confidence interval, based
on sender-level aggregation. The treatment comparisons in the text use Mann–Whitney U tests on
the same aggregation, together with session-level clustered inference on subject-round observations.

nificant (Mann–Whitney U test, both p-value < 0.01; clustered, both p-value < 0.05).14

This shows that partial commitment is not a full substitute for full commitment, even

when marginal incentives are aligned.15

Our second prediction concerns the role of commitment when marginal incentives are

misaligned. The theory predicts that, once full commitment is lost, the KG equilibrium

can no longer be sustained and communication collapses to a babbling equilibrium. The

data are broadly consistent with this prediction. Overall informativeness declines sig-

nificantly from 0.24 in MF to 0.04 in MP and to −0.02 in MP-A (M–W U tests, both

p-value < 0.01; clustered, p-value = 0.051 and p-value < 0.05, respectively). Moreover,

informativeness in MP-A is significantly lower than in AP-A (M–W U test, p-value < 0.01;

clustered, p-value < 0.05), and informativeness in MP falls below that in AP (M–W U

test, p-value = 0.052; clustered, p-value = 0.029). These results are consistent with the
14Throughout, we report two p-values for each treatment comparison. The first is from the Mann–

Whitney U test on subject-level means, as specified in our pre-registration (AsPredicted #257058). Since
subjects are randomly rematched within a session, the strictly independent unit is the session rather
than the subject. We therefore also report p-values from a regression on subject-round observations with
subject random effects, clustered at the session level (hereafter, clustered). We also report the results
based only on the Round 1 data. See Online Appendix C for details.

15AF serves as a useful benchmark in our experiment. It corresponds to the standard Bayesian persua-
sion setting with full commitment and aligned incentives. Indeed, AF exhibits the highest level of overall
informativeness among all treatments and is relatively close to the theoretical benchmark. Although the
observed level of informativeness in AF (0.43) falls somewhat short of the theoretical prediction, similar
deviations have been reported in Bayesian persuasion experiments conducted in comparable environments
(Fréchette et al., 2022; Rentschler and Samad, 2025).
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prediction that a babbling equilibrium arises once full commitment is lost when marginal

incentives are misaligned.

Our third prediction concerns the role of the incentive structure under full commit-

ment. According to the theory, misaligned incentives should not affect overall informa-

tiveness, implying identical levels of informativeness in AF and MF. The data, however,

contradict this prediction. Overall informativeness declines from 0.43 in AF to 0.24 in

MF (M–W U test, p-value < 0.01; clustered, p-value = 0.070), suggesting that misaligned

incentives hinder information transmission even when the sender can fully commit to the

information structure.

In the following sections, we examine the behavior of senders and receivers separately

to better understand the behavior underlying these patterns.

4.2 Senders’ Behavior

4.2.1 Senders’ Informativeness

In this section, we examine sender behavior. To isolate the sender’s contribution to

information transmission, we focus on how much information senders’ messages convey

about the state, abstracting from receivers’ actions. To this end, we introduce a measure

of senders’ informativeness, defined as ϕ(θ,m) := Corr(θ,m; π), that is, the correlation

between the state and the message generated by the sender’s information structure π.16

Table 5 reports the average values of senders’ informativeness in each treatment to-

gether with the corresponding theoretical values. The treatment comparisons closely

mirror those observed for overall informativeness in Table 4. Senders’ informativeness is
16This measure is directional and is not invariant to relabeling the messages. It therefore distinguishes

an information structure that is consistent with the meaning of the message labels from one in which
the labels are swapped. By contrast, the measure often used in Bayesian persuasion experiments (e.g.,
Fréchette et al., 2022), the correlation between the state and the action of a Bayesian receiver under π,
is invariant to such relabeling. We adopt the former for two reasons. First, the latter presumes that the
receiver correctly infers the sender’s information structure and interprets the message labels accordingly;
under Partial and A-Partial commitment, where the receiver cannot observe π, this presumption is
generally not satisfied, as we show below. We therefore regard relabeling in these treatments as an
attempt to mislead the receiver rather than as an alternative information structure that conveys the
same information. Second, message labels are explicit in our experiment, so fixing their meaning is
consistent with the implementation. Our definition follows cheap talk experiments such as Cai and Wang
(2006).
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Table 5: Senders’ informativeness by treatment

Commitment

Full Partial A-Partial

ALG
Data

0.60 0.28 0.27
[0.51, 0.68] [0.15, 0.40] [0.12, 0.43]

Theory 0.54 0.54 0.54

MIS
Data

0.23 0.04 −0.15
[0.09, 0.36] [−0.10, 0.17] [−0.28, −0.02]

Theory 0.54 0 0

Notes: The Data rows report the mean of ϕ(θ,m) and, in brackets, its 95% confidence interval, based
on sender-level aggregation. The treatment comparisons in the text use Mann–Whitney U tests on
the same aggregation, together with session-level clustered inference on subject-round observations.

significantly lower in AP and AP-A than in AF (M–W U tests, both p-value < 0.01; clus-

tered, both p-value < 0.05), even though the theory allows the same level to be attained

across these treatments. It also declines from MF to both MP and MP-A, from AP to MP,

and from AP-A to MP-A (M–W U tests, all p-value < 0.05; clustered, p-value = 0.249,

p-value = 0.092, p-value < 0.01, and p-value < 0.05, respectively). These declines are in

the direction predicted by the babbling equilibrium. Finally, senders’ informativeness is

lower in MF than in AF (M–W U test, p-value < 0.01; clustered, p-value = 0.094), even

though the theory predicts no difference under full commitment.

We now turn to a quantitative comparison with the theoretical values. First, senders’

informativeness in AF (0.60) is slightly higher than the theoretical value of 0.54. However,

this difference is not statistically significant (Wilcoxon signed-rank test, p-value = 0.16).

By contrast, senders’ informativeness in AP (0.28), AP-A (0.27), and MF (0.23) falls

significantly below the theoretical value of 0.54 (all p-value < 0.01).17 In other words,

senders communicate substantially less information than predicted by the KG equilibrium,

even in treatments where informative communication is theoretically sustainable. We refer

to this systematic downward deviation from the theoretical value observed in AP, AP-A,
17The alternative measure, the correlation between the state and the action of a Bayesian receiver, is

meaningful under Full commitment, where the receiver observes π. Our conclusions for AF and MF are
unchanged under this measure: it is 0.54 in AF, not significantly different from the theoretical value of 0.54
(p-value = 0.85), and 0.31 in MF, significantly below the theoretical value (p-value < 0.01). The difference
between AF and MF remains significant (M–W U test, p-value < 0.01; clustered, p-value = 0.012).
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Figure 6: Clustering senders’ information structures by treatment

and MF as undercommunication.

4.2.2 Heterogeneity in Senders’ Strategies

In this section, we analyze heterogeneity in sender behavior in order to better under-

stand the sender undercommunication documented in the previous section. To this end,

we cluster the information structures observed in AF, MF, AP, and AP-A and identify

representative sender strategies. Following Fréchette et al. (2022), we apply the standard

k-means clustering algorithm and classify them into four clusters within each treatment.
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Figure 6 reports the results.18 Each panel corresponds to one treatment, and the senders’

informativeness induced by each cluster together with its relative frequency is reported

below the panel.

We begin with AF. In this treatment, the high-informativeness cluster represented by

red circles accounts for 32.9% of senders’ strategies, while the medium-informativeness

cluster represented by blue triangles accounts for 52.1%. Both clusters induce levels of

senders’ informativeness that are close to or above the theoretical value, and together they

account for approximately 85% of all strategies. That is, strategies in AF are relatively

homogeneous, concentrated in clusters that are close to or above the theoretical value.

Turning to MF, AP, and AP-A, a markedly different pattern emerges. Relative to

AF, senders’ strategies are substantially more heterogeneous. Nevertheless, the most

frequently observed cluster remains highly informative. In each treatment, the largest

cluster (red circles) accounts for approximately 36–38% of senders’ strategies and induces

levels of senders’ informativeness ranging from 0.64 to 0.77, all of which exceed the the-

oretical value. In addition, the cluster represented by blue triangles induces levels of

senders’ informativeness between 0.24 and 0.32, close to the average level observed in

each treatment.

At the same time, a sizable share of strategies in these treatments are substantially less

informative. In AP, 26.7% of strategies belong to the cluster represented by green squares,

which induces a level of senders’ informativeness of only ϕ(θ,m) = 0.03 and is therefore

close to a babbling strategy. In MF and AP-A, 23.3% and 22.3% of strategies, respectively,

fall into green-square clusters with negative senders’ informativeness (ϕ(θ,m) = −0.39 and

ϕ(θ,m) = −0.46). These information structures generate messages that are negatively

correlated with the state. The remaining cluster, represented by yellow diamonds, is

either small in size or low in informativeness, and does not exhibit a consistent pattern

across treatments.

Taken together, these results suggest that sender undercommunication is not driven
18The corresponding clustering results for MP and MP-A are reported in Figure D.3 of Online Ap-

pendix D.2.
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by the disappearance of highly informative strategies. Indeed, the high-informativeness

cluster remains the most frequently observed one in MF, AP, and AP-A. Rather, senders’

strategies are substantially more heterogeneous in these treatments than in AF, including

a sizable share of babbling-like or negatively correlated information structures. The preva-

lence of these strategies is reflected in the lower average level of senders’ informativeness

documented in Table 5.

4.3 Receivers’ Behavior

4.3.1 Do Receivers Behave as Bayesian?

In this section, we examine whether receivers’ behavior is consistent with Bayesian decision-

making. We focus on receivers’ responses to message r. Under our parameterization, a

Bayesian receiver follows a threshold strategy. Specifically, the receiver chooses action

red whenever the posterior belief that the state is Red satisfies µ(r) ≥ 1/2, and chooses

blue otherwise.

Figure 7 plots the relationship between the posterior belief µ(r) implied by the sender’s

information structure π and the frequency with which receivers choose action red. The

dashed line represents the theoretically predicted threshold strategy. As shown in the

figure, in the treatments with full commitment (AF and MF), the proportion of receivers

choosing red increases with the posterior belief, broadly consistent with Bayesian behav-

ior.19 In contrast, under Partial and A-Partial commitment, the probability of choosing

red shows little responsiveness to the posterior belief, suggesting that receiver behavior

may be inconsistent with Bayesian decision-making.

However, recall that under Partial and A-Partial commitment, receivers cannot di-

rectly observe the information structure π actually employed by the sender; they observe

only the induced message distribution Pπ(m). Consequently, receivers in these treat-

ments must engage in a two-step inference process: they must first infer the sender’s
19This does not imply that receivers perfectly follow the theoretically predicted Bayesian threshold

strategy. As shown in Figure 7, their responses to posterior beliefs are more gradual than the theoretical
threshold strategy.
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Figure 7: Receiver responses to objective posterior beliefs

information structure from the observed message distribution and then perform Bayesian

updating based on the inferred structure. Therefore, Figure 7 alone cannot distinguish

whether the observed pattern is driven by non-Bayesian decision-making by receivers,

inaccurate beliefs about the sender’s information structure, or both. To disentangle these

possibilities, as discussed in Section 3.3, we elicited receivers’ beliefs about the sender’s

information structure, denoted by π̂.

Figure 8 replots Figure 7 using the subjective posterior belief µ̂(r) implied by the

receiver’s reported belief π̂. Compared with Figure 7, a clearer positive relationship

emerges between the subjective posterior belief and the frequency of choosing red. That

is, conditional on their beliefs about the sender’s information structure, receivers respond

to the implied subjective posterior beliefs in a manner broadly consistent with Bayesian

decision-making.20 This result also suggests that receivers do not necessarily form accurate

beliefs about the sender’s information structure.21

20The corresponding regression results are reported in Table D.2 of Online Appendix D.3.
21Figure D.4 in Online Appendix D.3 plots the relationship between the objective posterior belief µ(r)
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Figure 8: Receiver responses to subjective posterior beliefs

Taken together, under Full commitment, receivers respond to the posterior beliefs im-

plied by the information structure designed by the sender in a manner broadly consistent

with Bayesian decision-making. Under Partial and A-Partial commitment, by contrast,

receivers show little responsiveness to the posterior beliefs implied by the information

structure actually used by the sender. Instead, they respond to the subjective posterior

beliefs implied by their own beliefs about the sender’s information structure.

4.3.2 Receivers’ Skepticism

In the previous section, we noted that, under Partial and A-Partial commitment, receivers

do not necessarily form accurate beliefs about the information structure actually employed

by the sender. In these treatments, however, a more important question is not whether

receivers can accurately infer the sender’s information structure, but whether they un-

derstand how the sender’s incentives affect the messages that are sent. Specifically, do

and the subjective posterior belief µ̂(r), showing that the two do not generally coincide.
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Table 6: Receivers’ perceived informativeness by treatment

Commitment

Partial A-Partial

ALG 0.28 0.28
[0.19, 0.38] [0.14, 0.41]

MIS 0.05 −0.12
[−0.03, 0.13] [−0.22, −0.02]

Notes: Each cell reports the mean of ϕ̂(θ,m) and, in brackets, its 95% confidence interval, based on
receiver-level aggregation. The treatment comparisons in the text use Mann–Whitney U tests on
the same aggregation, together with session-level clustered inference on subject-round observations.

receivers recognize that senders with misaligned marginal incentives have an incentive to

distort information, and therefore become more skeptical of communication? This section

examines this question.

To examine this, we consider receivers’ perceived informativeness, defined as ϕ̂(θ,m) :=

Corr(θ,m; π̂), that is, the correlation between the state and the message under the re-

ceiver’s belief π̂ about the sender’s information structure. This measure captures the

extent to which receivers believe that the sender’s messages convey information about the

underlying state. If receivers are indeed more skeptical under MIS, we expect ϕ̂(θ,m) to

be lower in MP than in AP, and lower in MP-A than in AP-A.

Table 6 reports average perceived informativeness across treatments. A clear pat-

tern emerges. Under Partial commitment, perceived informativeness equals 0.28 in AP

but only 0.05 in MP. Similarly, under A-Partial commitment, perceived informativeness

equals 0.28 in AP-A but falls to −0.12 in MP-A. In both cases, the differences are statis-

tically significant under the Mann–Whitney test (both p-value < 0.01). Under clustered

inference, the difference between AP-A and MP-A remains significant (p-value < 0.01),

whereas that between AP and MP does not (p-value = 0.175).

These results suggest that, although receivers do not necessarily form accurate be-

liefs about the sender’s information structure, their beliefs systematically vary with the

sender’s incentives. Specifically, under Partial and A-Partial commitment, receivers sub-

stantially discount messages from senders with misaligned marginal incentives relative to
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those from senders with aligned incentives.

5 Understanding Deviations from Theory

In the previous section, we documented several systematic deviations from the theoret-

ical benchmark. First, overall informativeness is significantly lower in AP, AP-A, and

MF than in AF, even though the KG equilibrium can be sustained in all four treat-

ments. Correspondingly, senders’ informativeness is close to the theoretical benchmark

in AF, whereas senders undercommunicate in AP, AP-A, and MF. By contrast, although

receivers’ behavior does not perfectly conform to the theoretical predictions, we do not

observe a common pattern of deviations from theory across these three treatments. Taken

together, these results suggest that sender undercommunication plays an important role

in the lower overall informativeness observed in AP, AP-A, and MF.

Moreover, this undercommunication does not appear to dissipate with experience.

Table D.1 in Online Appendix D.1 reports regressions of senders’ informativeness on

the round number. In MF, AP, and AP-A, the coefficient on the round number is not

significantly different from zero, and the point estimates are small. We therefore focus in

this section on examining what factors may account for sender undercommunication and,

more broadly, the observed deviations from the theoretical predictions.

First, Section 5.1 examines whether undercommunication can be explained as senders’

empirical best response to the actual behavior of receivers in the experiment and shows

that it cannot. Next, Section 5.2 discusses the possibility that the undercommunication

observed in MF and that observed in AP and AP-A arise from different sources. Finally,

Section 5.3 considers other potential explanations for undercommunication and shows

that they are unlikely to account for the observed pattern.

5.1 Do Senders Best Respond to Empirical Receivers?

As shown in Section 4.3.1, under Partial and A-Partial commitment, receivers’ behavior

is largely unresponsive to the posterior beliefs induced by the information structure π
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Figure 9: Sender expected payoff under empirical receiver response functions

actually used by the sender. Moreover, even in MF, receivers respond more gradually than

predicted by the theoretical threshold strategy. Such receiver behavior may affect senders’

choice of information structure and thereby indirectly give rise to undercommunication.

We first estimate receivers’ response functions in order to describe their behavior

in the experiment, using a probit model estimated separately for each receiver within

each treatment, with an indicator for choosing action red as the dependent variable.

The explanatory variable differs across treatments, reflecting what receivers can observe.

Under Full commitment (AF and MF), where receivers observe the sender’s information

structure, we use the posterior belief µ(m) induced by that structure. Under Partial and

A-Partial commitment (AP and AP-A), where receivers cannot observe the information

structure, we use the message probability Pπ(m). In both cases, a message dummy is also

included as an explanatory variable. Using the estimated response functions, we compute

senders’ expected payoffs. Following Fréchette et al. (2022), we evaluate the expected

payoff against each receiver and take the median across receivers. For simplicity, we

parameterize the sender’s strategy in one dimension by fixing π(r|Red) = 1 and varying

x := π(b|Blue).22

Figure 9 plots the sender’s expected payoff as a function of x, with the dashed line

showing, as a benchmark, the expected payoff against a Bayesian receiver. In AF, the

expected payoff corresponds relatively closely to the benchmark, whereas in the other
22We restrict the sender’s strategy to one dimension so that the expected payoff can be displayed as a

function of a single variable, as in Figure 9. Extending the grid search to two dimensions over information
structures with π(r|Red) ≥ π(r|Blue) yields the same best responses in all four treatments.
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Table 7: Observed and empirical best response outcomes

ϕ(θ,m) Sender’s expected payoff

Treatment Observed Empirical BR Observed Empirical BR

AF 0.60 0.74 107 119
MF 0.23 0.61 93 105
AP 0.28 0.76 96 107
AP-A 0.27 1.00 97 113

Notes: Under Sender’s expected payoff, the Observed column does not report the average payoff
senders actually earned in the experiment. It reports expected payoffs computed from the infor-
mation structures senders actually used and the estimated receiver response functions, so as to be
comparable with the expected payoffs under Empirical BR.

treatments it deviates substantially. This indicates that, given the actual behavior of

receivers, it was difficult for senders to attain the theoretical maximum payoff even when

behaving optimally. In AP and AP-A in particular, the expected payoff remains well

below the theoretical benchmark even at or close to full revelation. This is consistent

with the fact that, under Partial and A-Partial commitment, receivers respond to their

subjective posterior beliefs rather than to the posterior induced by the actual information

structure.

Table 7 reports the senders’ informativeness ϕ(θ,m) and the sender’s expected payoff

under the empirical best response, alongside the observed values. Importantly, in every

treatment the empirical best response yields a level of ϕ(θ,m) between 0.61 and 1.00,

exceeding the KG equilibrium prediction of 0.54. This indicates that, if anything, best

responding to the receivers that senders actually face would call for greater informativeness

than the equilibrium prediction, not less. The sender’s expected payoff under the observed

strategies, moreover, falls below the payoff under the empirical best response in every

treatment.

Taken together, the observed undercommunication cannot be rationalized as a best

response to the actual behavior of receivers.
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5.2 Different Sources of Undercommunication

In the previous section, we examined whether the undercommunication observed in MF,

AP, and AP-A can be explained in a unified way as senders’ empirical best response,

and showed that it cannot. In this section, we discuss the possibility that the under-

communication observed in MF and that observed in AP and AP-A arise from different

sources.

The two environments differ substantially. In MF, the sender can fully commit to

the information structure while the players’ marginal incentives are misaligned. In AP

and AP-A, by contrast, the sender can commit only to the induced message distribution

while marginal incentives are aligned. Receivers’ behavior also differs between the two,

as we saw in Section 4.3.1: in MF receivers respond to the posterior belief implied by

the sender’s information structure, whereas in AP and AP-A they respond not to the

structure the sender designed but to the one they themselves infer.

We begin with MF. Because the sender can fully commit to the information structure

in MF, the receiver observes it directly. As Figure 7 shows, receivers indeed respond to

the posterior belief that the structure implies. Senders could therefore have induced re-

ceivers’ actions relatively easily by choosing a more informative structure, and, as Table 7

indicates, could have earned a higher expected payoff by doing so. Yet senders in fact

undercommunicate: relative to AF, the probability of sending message r in state Blue

is higher. This is the direction that corresponds to the sender’s payoff structure under

MIS, where the sender earns the highest payoff when the receiver chooses action red in

state Blue. Since full commitment is available, however, such a structure is observed by

the receiver, and this strategy is therefore not optimal. Senders appear not to take this

fully into account and instead respond naively to the payoff structure, and such behavior

may be what gives rise to undercommunication in MF.23 However, even if this interpre-

tation is correct, why senders exhibit such a naive response remains a separate question.

Understanding the source of this behavior is left for future research.
23As a related concept, Fréchette et al. (2022) refer to senders who, in a game with commitment power,

play the strategy that would be optimal absent commitment as exhibiting commitment blindness. Our
claim about MF is weaker: senders distort their strategies in a direction consistent with MIS.
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We turn next to AP and AP-A. Because the incentive structure is ALG in these

treatments, senders do not have an incentive to distort information in the same way

as in MF. It is therefore unlikely that undercommunication in these treatments arises,

as in MF, from senders responding to the payoff structure. Instead, we document two

notable behavioral patterns in these treatments. First, as documented in Section 4.2.2,

senders’ strategies are highly heterogeneous. Second, as documented in Section 4.3.1,

receivers respond to their subjective posterior beliefs rather than to the posterior beliefs

induced by the information structure actually used by the sender. These patterns suggest

that both senders and receivers face difficulties in these treatments. From the sender’s

perspective, because receivers do not respond to the posterior beliefs induced by the

actual information structure, the sender’s ability to influence receivers’ actions through

the choice of information structure is limited. From the receiver’s perspective, in the

presence of substantial heterogeneity in senders’ strategies, it is difficult to form accurate

beliefs about the information structure actually used by the sender based on the observable

message distribution. These difficulties may be one reason why information transmission

in AP and AP-A does not reach the level observed in AF.

These two difficulties are closely related, but it is unclear which gives rise to which.

Heterogeneity in senders’ strategies may make it difficult for receivers to infer the informa-

tion structure; alternatively, the limited influence that senders can exert on receivers may

generate heterogeneity in senders’ strategies.24 Our data, however, cannot distinguish

between these possibilities, and additional experiments would be required.25

5.3 Other Possibilities

In this section, we discuss other possibilities that we have not considered so far.
24On the latter possibility, Section 5.1 shows that undercommunication is not an empirical best re-

sponse to the actual behavior of receivers. This does not rule out the possibility that receivers’ behavior
affected senders’ behavior. Senders who recognized that their influence on receivers was limited may have
responded in some way other than best responding, and this may in turn have produced undercommuni-
cation.

25To test whether heterogeneity in senders’ strategies makes receivers’ inference difficult, for instance,
one could computerize a subset of senders so that they always use the optimal information structure
under full commitment, thereby exogenously reducing the heterogeneity of strategies.

34



The first is senders’ lying aversion, which has been discussed in the literature on com-

munication games, and on cheap talk games in particular. In our setting, lying aversion

on the part of senders works in the direction of raising senders’ informativeness in every

treatment. Indeed, among the clusters we identify, strategies that induce higher senders’

informativeness than the equilibrium predicts are frequently observed, and these are con-

sistent with lying aversion. What we record overall, however, is undercommunication,

which lying aversion cannot account for.

The second possibility is senders’ social preferences. In every treatment, the average

payoff of senders is lower than that of receivers. Had senders played the empirical best

response derived in Section 5.1, both their own expected payoff and that of receivers

would have risen (in AP, for instance, from 96 to 107 for senders and from 128 to 133 for

receivers).26 Moreover, except in AP-A, this improvement would have narrowed the gap

between senders’ and receivers’ expected payoffs. Senders in our experiment nonetheless

did not do so. It therefore seems difficult to account for undercommunication by standard

forms of altruistic preferences or inequality aversion.

In addition, in Online Appendix B, we estimate a quantal response equilibrium (QRE)

that incorporates heterogeneity in senders’ strategies and stochastic deviations from best

responses by both players. The QRE-implied levels of senders’ informativeness and overall

informativeness are close to the observed levels in AF, MF, AP, and AP-A, indicating that

the observed undercommunication is consistent with stochastic best responding by both

players.

6 Conclusion

We conducted an experiment that varied the commitment structure and the alignment

of marginal incentives to examine whether partial commitment to the induced message

distribution can substitute for full commitment to the information structure. Our main

finding is that partial commitment does not fully substitute for full commitment. Even
26Receivers’ expected payoffs under the empirical best response are computed using the response func-

tions estimated in Section 5.1.
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when marginal incentives are aligned and the KG equilibrium can theoretically be sus-

tained under partial commitment, information transmission is substantially lower under

partial commitment than under full commitment.

In addition to this main finding, we obtain two further results. First, even when full

commitment is available, information transmission decreases when marginal incentives are

misaligned. This result shows that senders’ marginal incentives affect actual information

transmission even in the presence of full commitment. Second, under partial commit-

ment, information transmission is lower when marginal incentives are misaligned than

when they are aligned. This result is consistent with the theoretical prediction that the

KG equilibrium can no longer be sustained under partial commitment when marginal in-

centives are misaligned. Furthermore, our analysis of sender behavior shows that senders

undercommunicate in MF, AP, and AP-A, suggesting that this plays an important role

in the lower information transmission observed in these treatments.

Our main finding also has implications for institutional design. Even in environments

where marginal incentives are aligned and information transmission can theoretically be

sustained under partial commitment, our results suggest that strengthening senders’ com-

mitment ability by increasing the observability or verifiability of the information structure

can promote information transmission in practice.

An important task for future research is to identify the mechanisms that generate de-

viations from the theoretical benchmark, including sender undercommunication. In Sec-

tion 5.2, we discussed hypotheses consistent with our data: in MF, senders may respond

naively to their marginal incentives, whereas in AP and AP-A, difficulties in strategic

reasoning about the information structure may impede information transmission. Future

research could test these hypotheses and, for example, directly elicit senders’ beliefs about

how receivers will behave under the information structures they choose, thereby further

investigating the mechanisms underlying sender undercommunication.
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Online Appendix for

Credibility in Persuasion: A Laboratory Experiment

A The Role of Announced Information Structure

In this section, we examine how the existence of an announced information structure

affects information transmission and the behavior of senders and receivers. Recall that

the only difference between Partial and A-Partial commitment is whether an announced

information structure π̃ is present. Under A-Partial commitment, even after announcing

π̃, the sender can deviate to any π that leaves the message distribution unchanged. The

sender is thus effectively bound only by the message distribution, just as under Partial

commitment. The existence of π̃ therefore does not affect the equilibrium predictions, and

the predictions are identical across the two treatments. At the behavioral level, however,

the announcement of π̃ may influence players’ behavior.

A.1 Treatment Effects

Table A.1: The effect of the announced information structure

Commitment

Partial A-Partial

ALG
ϕ(θ, a)

0.13 0.21
[0.07, 0.20] [0.10, 0.31]

ϕ(θ,m)
0.28 0.27

[0.15, 0.40] [0.12, 0.43]

MIS
ϕ(θ, a)

0.04 −0.02
[0.00, 0.07] [−0.06, 0.02]

ϕ(θ,m)
0.04 −0.15

[−0.10, 0.17] [−0.28, −0.02]

Notes: Each cell reports the mean and, in brackets, its 95% confidence interval, based on sender-
level aggregation. The treatment comparisons in the text use Mann–Whitney U tests on the same
aggregation, together with session-level clustered inference on subject-round observations.

Table A.1 compares Partial and A-Partial commitment in terms of overall informative-
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ness ϕ(θ, a) and senders’ informativeness ϕ(θ,m). Consider first overall informativeness.

Under ALG, the announcement of π̃ tends to improve information transmission (AP: 0.13

vs. AP-A: 0.21), although the difference is not statistically significant (Mann–Whitney

U test, p-value = 0.32; clustered, p-value = 0.144). Under MIS, by contrast, ϕ(θ, a) is

significantly lower in MP-A (MP: 0.04 vs. MP-A: −0.02, M–W U test, p-value < 0.05;

clustered, p-value < 0.05).

Consider next senders’ informativeness. Under ALG, the means in the two treatments

are very close and the difference is not significant (AP: 0.28 vs. AP-A: 0.27, M–W U

test, p-value = 0.94; clustered, p-value = 0.94). Under MIS, by contrast, senders’ in-

formativeness is significantly lower in MP-A and takes a negative value (MP: 0.04 vs.

MP-A: −0.15, M–W U test, p-value < 0.05; clustered, p-value < 0.05). That is, under

MIS, senders correlate their messages more negatively with the state in the presence of

an announced π̃.

To summarize, when marginal incentives are aligned, the announcement of π̃ tends

to improve overall information transmission, though not significantly, while having little

effect on senders’ informativeness. When marginal incentives are misaligned, by contrast,

the announcement of π̃ leads to a small but statistically significant reduction in overall

informativeness and induces senders to correlate their messages more negatively with the

state.

A.2 How Senders Use the Announced Information Structure

In this section, we show how senders use π̃ as part of their strategy under A-Partial

commitment. In the k-means analysis presented in Figure 6 of Section 4.2.2 and Figure D.3

of Online Appendix D.2, the sender’s strategy was represented solely by the information

structure π actually used. Under A-Partial commitment, however, the sender announces

π̃ in Stage 1 and then chooses π in Stage 2, so that the sender may use both π̃ and π

strategically. We therefore represent each sender’s strategy in AP-A and MP-A as a four-

dimensional vector (π̃, π) and classify senders into four clusters within each treatment.
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Figures A.1 and A.2 present the results, separately for the plane of π̃ (Stage 1) and the

plane of π (Stage 2). Throughout this section, we denote by ϕ̃(θ,m) := Corr(θ,m; π̃) the

senders’ informativeness based on the announced information structure π̃, in parallel with

ϕ(θ,m) based on the actual information structure π.

Figure A.1: Clustering senders’ strategy (π̃, π) in AP-A

Figure A.2: Clustering senders’ strategy (π̃, π) in MP-A

Under AP-A, the largest cluster, represented by red circles (44.8%), is highly infor-

mative in both π̃ and π (ϕ̃(θ,m) = 0.72 and ϕ(θ,m) = 0.70, respectively), so that these
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senders execute essentially the information structure they announced. This can also be

interpreted as senders using an informative π̃ to indicate the information structure they

subsequently implement. However, not all senders implement the information structure

they announced. Most striking is the cluster represented by green squares (18.0%), which

is relatively informative in π̃ (ϕ̃(θ,m) = 0.59) yet turns to negative informativeness in

the actual π by swapping messages (ϕ(θ,m) = −0.47). Such deviations from the an-

nounced information structure also appear in the aggregate measures. In AP-A, the

average senders’ informativeness at the announcement stage, ϕ̃(θ,m), is relatively high

at 0.45. However, the average senders’ informativeness based on the actual information

structure, ϕ(θ,m), falls to 0.27, which is almost identical to the level observed in AP

(0.28), where no announcement is made.

Under MP-A, by contrast, clusters in which the announced π̃ and the actual π diverge

substantially are dominant. The largest cluster, represented by red circles (37.4%), an-

nounces an informative π̃ (ϕ̃(θ,m) = 0.67) while correlating messages negatively with the

state in the actual π (ϕ(θ,m) = −0.45). The second cluster, represented by blue triangles

(22.2%), similarly deviates in the negative direction from π̃ to π (from ϕ̃(θ,m) = 0.20 to

ϕ(θ,m) = −0.66). These senders appear to announce that they will design an informative

π by displaying an informative π̃ to the receiver, while in fact swapping messages so as

to induce the receiver to choose red in state Blue. This pattern is consistent with the

deviation incentive that gives rise to the babbling equilibrium under misaligned marginal

incentives.

A.3 How Receivers Respond to the Announced Information Struc-

ture

In the previous section, we examined how senders use the announced information structure

π̃. In this section, we examine how receivers respond to π̃. As we saw in the previous

section, under AP-A, 44.8% of sender strategies implemented a π that was almost identical

to the highly informative π̃ they had announced. If the announced π̃ is informative about
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Table A.2: Receivers’ response to the announced posterior

(1) (2) (3)
AP-A MP-A Pooled

µ̃(r) 0.710∗∗∗ 0.325∗∗ 0.325∗∗∗

(0.110) (0.115) (0.114)
µ̃(r)× ALG 0.385∗∗

(0.157)
Receiver fixed effects Yes Yes Yes
Observations 439 459 898
R2 0.525 0.209 0.442

Notes: The dependent variable is a(r), an indicator equal to one if the receiver chooses the action
red after observing message r. µ̃(r) denotes the posterior probability of state Red implied by the
announced information structure π̃. Columns (1) and (2) report separate regressions for AP-A and
MP-A, respectively. Column (3) pools the two treatments and interacts µ̃(r) with an indicator for
aligned marginal incentives (ALG). The main effect of the ALG indicator is absorbed by the receiver
fixed effects. All regressions are linear probability models with receiver fixed effects. Observations
in which the sender’s information structure assigns zero probability to message r in both states (so
that µ̃(r) is undefined) are excluded: 1 in AP-A and 1 in MP-A. Standard errors clustered at the
receiver level are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.10.

the π that is actually implemented in this way, receivers may use the information contained

in π̃ when choosing their actions. Under MP-A, by contrast, senders have an incentive to

deviate from an informative π̃, and, as we saw in the previous section, clusters in which

the announced π̃ and the actual π diverge substantially are indeed frequently observed.

We therefore expect receivers to respond less strongly to π̃ under MP-A than under AP-A.

Table A.2 reports regressions of the receiver’s action a(r) on the posterior belief implied

by the announced information structure π̃. Under AP-A, receivers respond strongly to

the posterior implied by the announced information structure (coefficient 0.710, p-value <

0.01). Although the coefficient is also positive and significant under MP-A (coefficient

0.325, p-value < 0.05), the response is significantly stronger under AP-A than under

MP-A. Indeed, the coefficient on the interaction term in Column (3) is positive and

significant (coefficient 0.385, p-value < 0.05). This result suggests that, under AP-A, the

announced π̃ may provide receivers with information about the information structure π

that is actually implemented.

This interpretation is also consistent with other findings. Panel A of Table D.2 in

Online Appendix D.3 reports regressions of the receiver’s action on the true posterior
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belief µ(r). Apart from Full commitment treatments, AP-A is the only treatment in which

the coefficient is significant (coefficient 0.426, p-value < 0.01). Moreover, as shown in

Section A.1, although the difference is not statistically significant, overall informativeness

ϕ(θ, a) is higher in AP-A (0.21) than in AP (0.13). These findings are consistent with

the possibility that the announced π̃ facilitates information transmission under AP-A by

providing receivers with information about the actual π.

At the same time, it should be noted that the coefficient on the posterior implied

by π̃ is also positive and significant under MP-A. Despite senders having an incentive

to deviate from an informative π̃ under MP-A, receivers still respond to the announced

π̃. This suggests that some receivers may respond to the information contained in the

announced π̃ without fully taking into account senders’ incentives to deviate.

B QRE

In this section, we estimate a quantal response equilibrium (QRE) that allows the sender

and the receiver to deviate stochastically from best responses. The goal of this section is

to examine whether the senders’ undercommunication is quantitatively consistent with a

QRE. In AF and MF, the sender has full commitment to the information structure. We

can therefore apply the QRE approach of Fréchette et al. (2022) directly. In AP and AP-

A, by contrast, the receiver does not observe π but only the induced message distribution

Pπ(m). We address this issue by using the subjective posteriors that receivers report in

the belief-elicitation task.

We assume that the sender and the receiver each have a treatment-specific type λS ≥ 0

and λR ≥ 0, and that these are common knowledge between the players. Each type

captures how closely the corresponding player adheres to best responding: when λi = 0,

player i randomizes uniformly over the available choices, and as λi → ∞, the player’s

choice converges to a best response.

We first model the receiver’s behavior as a logit quantal response. Let µ denote the

receiver’s posterior belief that the state is Red. Under the experimental payoff structure,

6



the receiver’s expected payoffs from the two actions are U(red|µ) = 150µ + 80(1 − µ)

and U(blue|µ) = 80µ + 150(1 − µ). A receiver of type λR then chooses action red with

probability

P(red|µ, λR) =
eλRU(red|µ)

eλRU(red|µ) + eλRU(blue|µ) .

We now turn to the sender. Given the receiver behavior described above, the sender’s

expected payoff from choosing an information structure π is V (π|λR) =
∑

θ

∑
m µ0(θ)π(m |

θ)
∑

a P(a|µ(m), λR)uS(θ, a). Because the sender’s strategy space is continuous, it must be

discretized to fit the discrete-choice framework of QRE. Following Fréchette et al. (2022),

we use the same k-means procedure employed in the analysis of senders’ heterogeneity in

Section 4.2.2 to discretize the observed sender strategies into k = 4 representative strate-

gies. Each representative strategy is defined as the empirical mean of the observations

belonging to the corresponding cluster. We denote this set of representative strategies by

Πk. A sender of type λS chooses a representative strategy π ∈ Πk with probability

Q(π|λS, λR) =
eλSV (π|λR)∑

π′∈Πk
eλSV (π′|λR)

.

We estimate λS and λR by maximum likelihood. Under full commitment, the receiver

directly observes the information structure π actually used to generate the message. As

a result, any error in the sender’s choice of strategy is irrelevant to the receiver, who

can be regarded as facing a single-agent decision problem. We can therefore estimate λR

independently of λS (Fréchette et al., 2022). In AP and AP-A, by contrast, the receiver

does not observe π, so this single-agent interpretation does not hold directly. In this

paper, we take as given, for each representative strategy, the average subjective posterior

reported by receivers who faced strategies in that cluster, treat the receiver’s action choice

as a single-agent decision problem under that belief, and estimate λR accordingly.

In all cases, the sender moves before the receiver, so the estimate of λS depends on

λR. To evaluate the expected payoff V (π|λR) of each representative strategy, we follow

Fréchette et al. (2022) and compute the empirical average of the sender’s expected payoff
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Table B.1: Observed and QRE-implied informativeness

ϕ(θ,m) ϕ(θ, a)

Treatment Observed QRE-Implied Observed QRE-Implied
AF 0.60 0.56 0.43 0.48
MF 0.23 0.26 0.24 0.25
AP 0.28 0.27 0.13 0.14
AP-A 0.27 0.28 0.21 0.19

across the strategies belonging to the same cluster, using this average to approximate

V (π|λR) for each representative strategy. That is, we evaluate the receiver’s response

from the behavior observed in the data rather than from a theoretical choice probability.

Taking this empirical average as given, we estimate λS by maximum likelihood. Because

both the set of representative strategies and the expected payoffs used in the sender’s

choice probabilities are constructed from the observed data, this exercise should be read

as a consistency check rather than as an out-of-sample prediction.

Using the estimated (λS, λR), we generate a dataset of 104 simulated sender-receiver

interactions.27 Each interaction consists of a state θ drawn from the prior, an information

structure drawn according to the sender’s choice probability Q, a message m generated

from that information structure, and an action a chosen according to the receiver’s choice

probability P. Using this simulated dataset, we compute two QRE-implied measures of

information transmission for each treatment: ϕ(θ,m) and ϕ(θ, a).

Table B.1 reports the QRE-implied and observed levels of senders’ informativeness

ϕ(θ,m) and overall informativeness ϕ(θ, a) for AF, MF, AP, and AP-A. Across all four

treatments, the QRE-implied values are close to the observed ones. In particular, in MF,

AP, and AP-A the QRE-implied value of ϕ(θ,m) falls below the equilibrium prediction

of 0.54 as well as the value in AF, in line with the observed undercommunication.
27The estimated precision parameters are (λS , λR) = (0.047, 0.057) for AF, (0.169, 0.054) for MF,

(0.081, 0.047) for AP and (0.036, 0.060) for AP-A.
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Table C.1: Means by treatment and session

Treatment Session ϕ(θ, a) ϕ(θ,m) ϕ̂(θ,m) Subjects

AF 1 0.41 0.56 — 26
2 0.46 0.64 — 22

MF 1 0.19 0.11 — 24
2 0.29 0.34 — 24

AP 1 0.15 0.30 0.23 26
2 0.12 0.26 0.35 22

MP 1 0.04 0.04 −0.03 26
2 0.03 0.03 0.17 16

AP-A 1 0.19 0.23 0.26 26
2 0.24 0.33 0.30 18

MP-A 1 −0.03 −0.19 −0.11 22
2 −0.02 −0.12 −0.13 24

C Independent Units and Statistical Inference

Each session constitutes a single matching group, and subjects are randomly rematched

within a session in each round. Each treatment was run in two sessions. The strictly

independent unit is therefore the session rather than the subject, and the number of

independent units is two per treatment. The Mann–Whitney U tests reported in the

main text are conducted on subject-level means, following our pre-registration, and thus

do not account for within-session dependence. We address this in two complementary

ways. Section C.1 clusters inference at the session level using all rounds; Section C.2

restricts attention to Round 1, in which no interaction has yet taken place and subject-

level observations can be treated as independent.

C.1 Session-Level Clustered Inference

We estimate a linear mixed model on subject-round observations with a treatment dummy,

round fixed effects, and subject random effects. For inference, we use the bias-reduced

cluster-robust variance estimator (CR2) of Bell and McCaffrey (2002), clustered at the
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Table C.2: Treatment comparisons: Mann–Whitney U tests, session-level clustered infer-
ence, and Round 1 only

All rounds Round 1 only

Comparison Difference M–W U Clustered Difference M–W U

Panel A. Overall informativeness ϕ(θ, a)

AF vs. AP 0.298 0.000 0.011 0.185 0.086
AF vs. AP-A 0.223 0.003 0.029 0.149 0.309
AF vs. MF 0.193 0.002 0.070 0.004 0.948
MF vs. MP 0.201 0.000 0.051 0.280 0.002
MF vs. MP-A 0.260 0.000 0.031 0.359 0.002
AP vs. MP 0.096 0.052 0.029 0.099 0.345
AP-A vs. MP-A 0.230 0.000 0.015 0.215 0.133
AP vs. AP-A −0.075 0.317 0.144 −0.036 0.569
MP vs. MP-A 0.060 0.010 0.013 0.080 0.939

Panel B. Senders’ informativeness ϕ(θ,m)

AF vs. AP 0.320 0.000 0.019 0.305 0.009
AF vs. AP-A 0.324 0.001 0.034 0.222 0.104
AF vs. MF 0.373 0.000 0.094 0.130 0.163
MF vs. MP 0.189 0.021 0.249 0.287 0.018
MF vs. MP-A 0.378 0.000 0.092 0.436 0.005
AP vs. MP 0.242 0.010 0.008 0.112 0.356
AP-A vs. MP-A 0.426 0.000 0.020 0.344 0.037
AP vs. AP-A 0.005 0.939 0.937 −0.084 0.328
MP vs. MP-A 0.188 0.039 0.041 0.149 0.372

Panel C. Receivers’ perceived informativeness ϕ̂(θ,m)

AP vs. MP 0.236 0.001 0.175 0.201 0.048
AP-A vs. MP-A 0.396 0.000 0.002 0.100 0.555

Notes: Difference is the mean of the first treatment minus the mean of the second. Under All rounds,
means are subject-level averages over 20 rounds; M–W U reports p-values from Mann–Whitney U
tests on these averages, and Clustered reports p-values from the session-level clustered inference
described above. Under Round 1 only, means and Mann–Whitney U tests are based on Round 1
observations, one per subject (24, 24, 24, 21, 22, and 23 subjects per role in AF, MF, AP, MP,
AP-A, and MP-A, respectively).

session level, with Satterthwaite degrees of freedom (Pustejovsky and Tipton, 2018).

Table C.1 reports means by treatment and session, and Table C.2 reports, in its first

three columns, p-values from both the Mann–Whitney U test and the clustered test for

the 20 treatment comparisons discussed in the paper. In 18 of the 20 comparisons, the

two approaches yield the same sign and the same verdict at the 10% level. The exceptions
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Table C.3: Overall informativeness by treatment: Round 1 only

Commitment

Full Partial A-Partial

ALG
Data

0.32 0.14 0.17
[0.17, 0.47] [−0.02, 0.29] [−0.02, 0.36]

Theory 0.54 0.54 0.54

MIS
Data

0.32 0.04 −0.04
[0.19, 0.44] [−0.09, 0.17] [−0.21, 0.12]

Theory 0.54 0 0

Notes: The Data rows report the mean of ϕ(θ, a) in Round 1 and, in brackets, its 95% confidence
interval.

are the comparison between MF and MP for senders’ informativeness, ϕ(θ,m), and that

between AP and MP for receivers’ perceived informativeness, ϕ̂(θ,m). These likely reflect

dispersion across sessions. Specifically, ϕ(θ,m) is 0.11 and 0.34 in the two MF sessions,

respectively, while ϕ̂(θ,m) is −0.03 and 0.17 in the two MP sessions, respectively.

C.2 Round 1 Only

Although subjects are randomly rematched within a session, no interaction has taken place

before Round 1, so subject-level observations in Round 1 can be treated as independent.

Tables C.3–C.5 report the Round 1 counterparts of Tables 4–6, and the last two columns

of Table C.2 report Mann–Whitney U tests on Round 1 observations for the same 20

comparisons. Because each subject contributes a single observation, these tests have

considerably lower power than those in the main text.

For overall and senders’ informativeness, three patterns emerge that are consistent

with the all-rounds analysis. First, the sign of every treatment difference in the main

text is preserved in Round 1, with the single exception of the comparison between AP

and AP-A in senders’ informativeness, which is not significant in either sample. Second,

our main finding—that information transmission is lower under partial commitment even

when marginal incentives are aligned—also holds in Round 1. Both overall and senders’

informativeness are lower in AP than in AF (p-value = 0.086 and p-value = 0.009, re-
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Table C.4: Senders’ informativeness by treatment: Round 1 only

Commitment

Full Partial A-Partial

ALG
Data

0.49 0.18 0.26
[0.36, 0.61] [0.00, 0.36] [0.05, 0.48]

Theory 0.54 0.54 0.54

MIS
Data

0.36 0.07 −0.08
[0.20, 0.51] [−0.14, 0.27] [−0.30, 0.14]

Theory 0.54 0 0

Notes: The Data rows report the mean of ϕ(θ,m) in Round 1 and, in brackets, its 95% confidence
interval.

spectively), and both are lower in AP-A than in AF, although these differences are not

significant (p-value = 0.309 and p-value = 0.104). Third, the collapse of communication

under partial commitment when marginal incentives are misaligned also holds in Round

1. Both overall and senders’ informativeness are significantly lower in MP and MP-A

than in MF (p-value < 0.02 in all four comparisons), and senders’ informativeness is sig-

nificantly lower in MP-A than in AP-A (p-value = 0.037). Both measures are lower in

MP than in AP, and overall informativeness is lower in MP-A than in AP-A, although

these differences are not significant (p-value = 0.345, 0.356, and 0.133).

The comparison between AF and MF—the effect of misaligned incentives under full

commitment—is the one case in which Round 1 differs qualitatively from the all-rounds

sample. Senders’ informativeness is lower in MF than in AF already in Round 1 (0.36

versus 0.49), consistent with the all-rounds results, although the difference is not signifi-

cant (p-value = 0.163). Overall informativeness, by contrast, is 0.32 in both treatments

(p-value = 0.948), unlike in the all-rounds results. The gap in overall informativeness be-

tween AF and MF thus appears to emerge over the course of the experiment, consistent

with the dynamics in Figure D.2, in which receivers increasingly follow senders’ messages

in AF but not in MF.

Finally, we turn to receivers’ perceived informativeness (Table C.5). Under Partial

commitment, receivers already perceive significantly less information in MP than in AP
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Table C.5: Receivers’ perceived informativeness by treatment: Round 1 only

Commitment

Partial A-Partial

ALG 0.27 0.08
[0.14, 0.40] [−0.16, 0.32]

MIS 0.07 −0.02
[−0.10, 0.24] [−0.20, 0.16]

Notes: Each cell reports the mean of ϕ̂(θ,m) in Round 1 and, in brackets, its 95% confidence
interval.

in Round 1 (0.07 versus 0.27, p-value = 0.048), consistent with Section 4.3.2. Under A-

Partial commitment, perceived informativeness in Round 1 is 0.08 in AP-A and −0.02 in

MP-A, and the difference is not significant (p-value = 0.555). The Round 1 value in AP-A

is well below its average over all rounds (0.28), suggesting that perceived informativeness

in AP-A increases over the course of the experiment.
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D Additional Figures and Tables

D.1 The Dynamics of Players’ Behavior

Figure D.1: Senders’ strategy over rounds

Figure D.2: Receivers’ strategy over rounds
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Table D.1: Senders’ informativeness over rounds

(1) (2) (3) (4) (5) (6)
AF MF AP AP-A MP MP-A

Round 0.0044∗ −0.0009 0.0073 0.0032 −0.0051 −0.0010
(0.0023) (0.0053) (0.0058) (0.0045) (0.0075) (0.0058)

Sender fixed effects Yes Yes Yes Yes Yes Yes
Observations 480 480 480 440 420 460
R2 0.529 0.477 0.432 0.457 0.321 0.322

Notes: The dependent variable is senders’ informativeness ϕ(θ,m), measured at the sender-round
level. Round is the round number, from 1 to 20. All regressions are estimated by OLS with sender
fixed effects. Standard errors clustered at the sender level are reported in parentheses. *** p < 0.01,
** p < 0.05, * p < 0.10.

D.2 Additional Results on Senders’ Behavior

Figure D.3: Clustering senders’ information structure in MP and MP-A
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D.3 Additional Results on Receivers’ Behavior

Table D.2: Receivers’ responses to objective and subjective posteriors

(1) (2) (3) (4) (5) (6)
AF MF AP AP-A MP MP-A

Panel A. Objective Posterior
µ(r) 1.435∗∗∗ 1.065∗∗∗ 0.144 0.426∗∗∗ 0.116 −0.045

(0.128) (0.126) (0.102) (0.086) (0.100) (0.073)
Observations 480 472 480 439 413 459
R2 0.493 0.465 0.384 0.454 0.232 0.179
Panel B. Subjective Posterior
µ̂(r) 0.665∗∗∗ 0.806∗∗∗ 0.568∗∗ 0.618∗∗∗

(0.157) (0.104) (0.203) (0.126)
Observations 480 439 413 459
R2 0.451 0.555 0.286 0.289
Panel C. Objective and Subjective Posterior
µ(r) −0.081 0.184∗∗ 0.009 −0.058

(0.087) (0.077) (0.098) (0.061)
µ̂(r) 0.706∗∗∗ 0.721∗∗∗ 0.564∗∗ 0.619∗∗∗

(0.149) (0.102) (0.215) (0.125)
Observations 480 439 413 459
R2 0.453 0.565 0.286 0.290
Receiver fixed effects Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is a(r), an indicator equal to one if the receiver chooses the action
red after observing message r. µ(r) denotes the objective posterior probability of state Red implied
by the sender’s actual information structure, while µ̂(r) denotes the subjective posterior probability
implied by the receiver’s elicited belief about the sender’s information structure. Panels B and C
are estimated only under Partial and A-Partial commitment (AP, AP-A, MP, MP-A), in which
receivers’ beliefs about the sender’s information structure are elicited. Observations in which the
sender’s information structure assigns zero probability to message r in both states (so that µ(r) and
µ̂(r) are undefined) are excluded: 8 in MF, 1 in AP-A, 7 in MP, and 1 in MP-A. All regressions are
linear probability models with receiver fixed effects. Standard errors clustered at the receiver level
are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.10.
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Table D.3: Correlation between messages and actions by treatment

Commitment

Full Partial A-Partial

ALG 0.60 0.38 0.48
[0.49, 0.71] [0.25, 0.51] [0.35, 0.61]

MIS 0.28 0.14 0.09
[0.18, 0.38] [0.06, 0.23] [−0.02, 0.20]

Notes: Each cell reports the mean of ϕ(m, a) := Corr(m, a;π), the correlation between the sender’s
message and the receiver’s action, and, in brackets, its 95% confidence interval, based on receiver-
level aggregation. This measure quantifies the extent to which receivers follow the sender’s messages.

Figure D.4: Accuracy of receivers’ subjective beliefs
Notes: Each panel plots the objective posterior µ(r), implied by the sender’s actual information
structure, against the subjective posterior µ̂(r), implied by the receiver’s elicited belief about the
sender’s information structure, for message r. The dashed line is the 45-degree line, along which the
two posteriors coincide; the closer an observation lies to this line, the more accurate the receiver’s
belief. Observations are aggregated into hexagonal bins, and the color of each bin indicates the
number of observations on a logarithmic scale.
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D.4 Individual Characteristics and Behavior in Games

Table D.4: Individual characteristics and behavior in games

Senders’ informativeness Receiver Bayesian consistency
(1) (2) (3)

AF, MF, AP, AP-A AF, MF AP, AP-A

Risk aversion −0.031 −0.021 −0.018
(0.031) (0.016) (0.025)

Advantageous aversion −0.055∗ 0.016 −0.009
(0.033) (0.018) (0.027)

Disadvantageous aversion −0.027 −0.009 −0.016
(0.033) (0.017) (0.027)

Numeracy 0.027 0.037∗∗ 0.003
(0.031) (0.017) (0.026)

Treatment fixed effects Yes Yes Yes
Observations 94 48 46
R2 0.25 0.17 0.08
Notes: The dependent variable in column (1) is senders’ informativeness ϕ(θ,m), averaged across
rounds at the sender level. The sample pools the four treatments in which the KG equilibrium is
predicted (AF, MF, AP, AP-A). The dependent variable in columns (2) and (3) is the receiver-level
Bayesian consistency rate: the share of choices (pooling both messages r and b across rounds) that
coincide with the optimal threshold action given the posterior the receiver perceives. Under Full
commitment (column 2), consistency is evaluated against the objective posterior µ(m) implied by the
actual information structure π. Under Partial and A-Partial commitment (column 3), consistency is
evaluated against the subjective posterior µ̂(m) implied by the receiver’s elicited belief π̂ about the
sender’s information structure. Thus, column (2) measures Bayesian consistency with respect to the
actual information structure, whereas column (3) measures Bayesian consistency with respect to the
information structure believed by the receiver. All explanatory variables are standardized within
each estimation sample. Risk aversion is measured by the switching point in Question 2 of Online
Appendix E.2. Advantageous aversion is measured by the switching point in Question 1B of Online
Appendix E.2, and Disadvantageous aversion by the switching point in Question 1A. Numeracy
is measured by the number of correct answers to the two questions in Online Appendix E.3. All
specifications are estimated by OLS with treatment fixed effects; standard errors are reported in
parentheses. *** p < 0.01, ** p < 0.05, * p < 0.10.
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E Experimental Materials

This section provides English translations of the experimental materials. Online Ap-

pendix E.1 presents the instructions for the sender-receiver game as implemented in AP-

A. Online Appendix E.2 presents the instructions for the common tasks on risk and social

preferences administered after the sender-receiver game. Online Appendix E.3 presents

screenshots of the Berlin Numeracy Test.

E.1 Instruction for Sender-Receiver Game

Experiment Overview

• This experiment consists of two parts (Part 1 and Part 2). Instructions for Part 2

will be provided after Part 1 has been completed.

• At the end of the experiment, each participant will receive an individual payment.

• Your payment consists of a participation fee of 500 yen plus an additional payment

determined by the outcomes of your decisions in the experiment.

• A portion of the points you earn during the experiment will later be converted into

the additional payment according to the conversion rule explained later.

Experiment Part 1

• At the beginning of the experiment, all participants are randomly assigned by the

computer to one of two roles: Sender or Receiver.

• Once assigned, your role will remain the same throughout the experiment.

• In each round, one Sender and one Receiver are randomly matched to form a pair

and complete the task described below. The task is repeated for 20 rounds.

• Pairs are randomly rematched by the computer at the beginning of every round.
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• At the beginning of each round, the computer randomly draws one ball from a box

containing a total of 10 balls: 3 Red balls and 7 Blue balls.

– Probability that a Red ball (Blue ball) is drawn: 30% (70%)

• Neither the Sender nor the Receiver directly observes the color of the ball drawn by

the computer. Instead, they perform the following tasks:

– Sender: Sends a message to the Receiver regarding the color of the ball drawn

by the computer.

– Receiver: Uses the Sender’s message to guess the color of the ball that was

drawn.

• The points earned by both the Sender and the Receiver depend on the Receiver’s

guess and the actual color of the ball drawn by the computer.

• Sender’s payoff:

– If the Receiver guesses red and the drawn ball is Red: 200 points.

– If the Receiver guesses red and the drawn ball is Blue: 100 points.

– If the Receiver guesses blue, regardless of the actual color: 80 points.

• Receiver’s payoff:

– If the Receiver guesses red and the drawn ball is Red: 150 points.

– If the Receiver guesses blue and the drawn ball is Blue: 150 points.

– In all other cases: 80 points.

• Thus, the Sender earns 100 points whenever the Receiver guesses red, and earns an

additional 100 points if the drawn ball is actually Red. If the Receiver guesses blue,

the Sender earns 80 points regardless of the actual color.

• In contrast, the Receiver earns 150 points for correctly guessing the color of the ball

and 80 points otherwise.
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• The payoff structure is also summarized in the table below.

Receiver guesses red Receiver guesses blue

Red ball is drawn Sender Receiver Sender Receiver

200 pt 150 pt 80 pt 80 pt

Blue ball is drawn Sender Receiver Sender Receiver

100 pt 80 pt 80 pt 150 pt

• Each round consists of the following four stages:

Stage 1: Designing a Message Plan (Sender)

Stage 2: Revising a Message Plan (Sender)

Stage 3: Guessing the Color of the Ball (Receiver)

Stage 4: Guessing the Sender’s Message Plan (Receiver)

• Each stage has a time limit of 1 minute.

• The page will not automatically advance when the time limit expires. However,

please try to complete each task within the allotted time.

• If you exceed the time limit by a substantial amount, an experimenter may remind

you to proceed.

• The following sections provide detailed instructions for each stage.

Stage 1: Designing a Message Plan

• In this stage, the Sender designs a message plan.

• A message plan specifies the probability with which the Sender will send either the

message “red” or “blue” to the Receiver, conditional on the color of the ball drawn

by the computer.

• Specifically, the Sender specifies the message sending probabilities for the following

two cases:
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If a Red ball is drawn:

– Probability of sending the message “red”: X%

– Probability of sending the message “blue”: (100−X)%

If a Blue ball is drawn:

– Probability of sending the message “red”: Y %

– Probability of sending the message “blue”: (100− Y )%

• The figure below shows part of the screen that the Sender uses in Stage 1.

• The Sender sets these probabilities by adjusting the two sliders in the first panel,

corresponding to the cases where a Red ball or a Blue ball is drawn.

• The probabilities selected using the sliders are displayed below them in real time as

percentages.

• In addition, the second panel displays the overall probabilities that the messages

“red” and “blue” will be sent under the entire message plan.

• We refer to these probabilities as the overall message sending probabilities.
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• The overall message sending probabilities are calculated automatically from the

message plan and are updated in real time whenever the sliders are adjusted.

• For example, suppose that the Sender designs the message plan shown above.

If a Red ball is drawn:

– Probability of sending the message “red”: 64%

– Probability of sending the message “blue”: 36%

If a Blue ball is drawn:

– Probability of sending the message “red”: 21%

– Probability of sending the message “blue”: 79%

• In this case, under the message plan as a whole, the message “red” will be sent with

probability 34%, while the message “blue” will be sent with probability 66%.

• These are the overall message sending probabilities.

• The message plan designed in Stage 1 and the corresponding overall message sending

probabilities are disclosed to the Receiver exactly as they are.
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• Once you have finished designing your message plan, click the “Next” button in

the lower-left corner of the screen. The message plan designed in Stage 1 will be

announced to the Receiver, and the Sender will proceed to Stage 2.

Stage 2: Revising a Message Plan

• In this stage, the Sender may revise the message plan designed in Stage 1.

• The message actually sent to the Receiver will be determined according to the

revised message plan created in this stage.

• The revised message plan will not be disclosed to the Receiver.

• However, when revising the message plan, the Sender cannot change the overall

message sending probabilities implied by the message plan designed in Stage 1.

The following example illustrates this restriction.

• Suppose that, as in the example on the previous page, the Sender designed and

disclosed the following message plan in Stage 1:

If a Red ball is drawn:

– Probability of sending the message “red”: 64%

– Probability of sending the message “blue”: 36%

If a Blue ball is drawn:

– Probability of sending the message “red”: 21%

– Probability of sending the message “blue”: 79%

• The figure below shows part of the screen that the Sender uses in Stage 2.
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• Initially, the screen displays the message plan disclosed in Stage 1 together with the

corresponding overall message sending probabilities.

• As in Stage 1, the Sender may revise the message plan by adjusting the sliders.

• However, the message plan may only be revised in ways that keep the overall message

sending probabilities unchanged.

• When the Sender adjusts either slider, the other slider is automatically adjusted so

that the overall message sending probabilities remain unchanged.

• The figure below illustrates an example of a revised message plan.
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• Note that although the individual message sending probabilities have changed, the

overall message sending probabilities are identical before and after the revision.

• Also note that, in order to keep the overall message sending probabilities unchanged,

part of each slider may be unavailable.

• In the example above, the slider corresponding to the case in which a Blue ball is

drawn has a restricted range. The faded portion of the slider indicates probabilities

that cannot be selected.

• The restricted range depends on the message plan designed in Stage 1.

• Once you have finished revising the message plan, click the “Next” button in the

lower-left corner of the screen. This completes the Sender’s task.

• If you click “Next” without changing either slider from its initial position, the mes-

sage plan designed in Stage 1 will be used without revision. However, the Receiver

will not know whether the message plan was revised or left unchanged.
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Stage 3: Guessing the Color of the Ball

• In this stage, the Receiver guesses the color of the ball drawn by the computer.

• The figure below shows part of the screen that the Receiver uses in Stage 3.

• The top two panels display the message plan disclosed by the Sender in Stage 1 and

the corresponding overall message sending probabilities.

• Note that the message plan disclosed by the Sender may have been partially revised

in Stage 2.

• However, the overall message sending probabilities remain unchanged before and

after the revision.

• After reviewing this information, the Receiver guesses the color of the ball in the

third panel.
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• The Receiver makes these guesses before observing the message sent by the Sender.

• Specifically, the Receiver guesses the color of the ball separately for each possible

message that may be sent under the Sender’s (revised) message plan: the message

“red” and the message “blue.”

• Once you have finished making your guesses, click the “Next” button in the lower-

left corner of the screen. The Receiver will then proceed to Stage 4.

Stage 4: Guessing the Sender’s Message Plan

• In this stage, the Receiver guesses the Sender’s revised message plan.

• The figure below shows part of the screen that the Receiver uses in Stage 4.

• The sliders displayed in this stage function in the same way as those used by the

Sender to revise the message plan in Stage 2.

• The Receiver guesses the Sender’s revised message plan by adjusting the sliders.

• In addition to the points earned for guessing the color of the ball, the Receiver can

earn points based on the accuracy of this guess.
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• Specifically, the more accurately the Receiver guesses the probability with which

the Sender sends the message “red” when a Red ball is drawn, the more points the

Receiver earns.

• The Receiver earns a maximum of 150 points if the guess is exactly correct, and a

minimum of 80 points if the prediction error is at least one quarter of the feasible

range.

• Points are rounded up to the nearest integer.

• The relationship between the prediction error and the points earned is illustrated

in the graph below.

• Once you have finished making your guess, click the “Next” button in the lower-left

corner of the screen. This completes all tasks for the current round. At the end of

the round, the results for that round will be displayed.

Results for Each Round

• The figure below shows a screenshot of the results screen displayed at the end of

each round.
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• From top to bottom, the screen displays:

– the ball drawn by the computer,

– the message actually sent under the (revised) message plan,

– the Receiver’s guess, and

– the points earned by the Sender and the Receiver in that round.

• The points earned for the Sender and the Receiver are determined according to the

payoff table on page 2 (kept as in the original instruction) based on the color of the

drawn ball and the Receiver’s guess.

• In addition, the Receiver earns points based on the accuracy of the message-plan

guess made in Stage 4.

• Accordingly, the Receiver’s results screen displays two types of points: the points

shown on the left are those earned for guessing the color of the ball, while the points

shown on the right are those earned for guessing the Sender’s message plan.

• After reviewing the results, click the “Next” button in the lower-left corner of the

screen. The current pair will then be dissolved, participants will be randomly re-

matched by the computer, and the next round will begin (starting from Stage 1).
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Conversion to Additional Payment

• We now explain how the points earned during the experiment are converted into

your additional payment.

• First, the computer randomly selects one of the 20 rounds.

• The following points from the selected round are then used to determine the addi-

tional payment:

– Sender: the points earned in that round.

– Receiver: one of the two types of points earned in that round, selected at

random by the computer.

• The selected points are converted into Japanese yen at the following rate:

1 point = 10 yen

• For example, suppose that a particular round is selected and its outcome is the same

as shown in the figure on the previous page. Then the additional payment would

be:

– Sender: 800 yen.

– Receiver: either 1,500 yen or 1,450 yen.

• This additional payment is added to the participation fee of 500 yen.

E.2 Individual Characteristics

Experiment Part 2

In Part 2, you will answer three questions (Questions 1A, 1B, and 2).
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Questions 1A and 1B

• In Questions 1A and 1B, you will compare alternative monetary allocations between

yourself and another participant in a hypothetical two-person pair and choose the

allocation you consider more desirable.

• The figure below shows the actual decision screen for Question 1A.

• Question 1A consists of five pairs of allocation options. For each pair, please choose

whether you prefer the allocation on the left or the one on the right.

• For example, in the first pair you choose between:

– Left: You receive 1,000 yen and the other participant receives 1,000 yen.

– Right: You receive 800 yen and the other participant receives 1,300 yen.

• In every pair, the left option is fixed at “You: 1,000 yen; Other participant: 1,000

yen.” The right option is “You: X yen; Other participant: 1,300 yen,” where X

varies from 800 yen to 1,200 yen in increments of 100 yen.

• The figure below shows an example of the actual decision screen for Question 1B.
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• Question 1B also consists of five pairs of allocation options. For each pair, please

choose whether you prefer the allocation on the left or the one on the right.

• For example, in the first pair you choose between:

– Left: You receive 1,000 yen and the other participant receives 1,000 yen.

– Right: You receive 800 yen and the other participant receives 700 yen.

• In every pair, the left option is fixed at “You: 1,000 yen; Other participant: 1,000

yen.” The right option is “You: X yen; Other participant: 700 yen,” where X varies

from 800 yen to 1,200 yen in increments of 100 yen.

• In all questions, please choose the option that you personally consider more desir-

able. There are no right or wrong answers.

• To simplify your decisions, your choices must be monotonic. If you select the left

option for a given pair, all pairs above it will automatically be assigned the left

option. Likewise, if you select the right option for a given pair, all pairs below it

will automatically be assigned the right option.

Question 2

• The figure below shows the actual decision screen for Question 2.
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• In Question 2, you will choose between two lotteries in each of ten pairs.

• For example, in the first pair you choose between:

– Left lottery: a 10% chance of receiving 820 yen and a 90% chance of receiving

660 yen.

– Right lottery: a 10% chance of receiving 1,590 yen and a 90% chance of re-

ceiving 40 yen.

• In every pair, the prize amounts remain fixed, while the probabilities of receiving

those prizes change in increments of 10 percentage points.

• For each pair, please choose the lottery that you personally consider more desirable.

There are no right or wrong answers.

• As in Questions 1A and 1B, your choices must be monotonic. If you choose the left

lottery for one pair, all pairs above it will automatically be assigned the left lottery.

If you choose the right lottery for one pair, all pairs below it will automatically be

assigned the right lottery.
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Additional Payment

• This section explains how your responses in Part 2 determine your additional pay-

ment.

• First, the computer will randomly divide all participants into two groups (Group 1

and Group 2).

• Participants assigned to Group 1 will then be randomly matched into pairs. Within

each pair, one participant will be assigned the role of “You” and the other the role

of “Other.”

• For each pair, one of the ten decision pairs from Questions 1A and 1B will be

randomly selected.

• The choice made by the participant assigned the role of “You” in the selected deci-

sion pair will determine the payments for both members of the pair.

• For example, suppose the fifth decision pair from Question 1A is selected and the

participant assigned the role of “You” chose the right option. In that case, the

participant assigned the role of “You” will receive 1,200 yen, while the participant

assigned the role of “Other” will receive 1,300 yen. These amounts constitute the

additional payment for Part 2.

• Participants assigned to Group 2 will instead have their payment determined by

their own responses to Question 2.

• The computer will randomly select one of the ten lottery pairs from Question 2,

and the lottery you chose in that pair will be played.

• The amount won in the lottery will be paid as your additional payment for Part 2.
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E.3 Screen Shots for Survey

Figure E.1: Berlin Numeracy Test 1

Figure E.2: Berlin Numeracy Test 2
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