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a b s t r a c t 

We study the impact of disclosure about bank fundamentals on depositors’ behavior in the presence (and 

absence) of economic linkages between financial institutions. Using a controlled laboratory environment, 

we identify under which conditions disclosure is conducive to bank stability. We find that bank deposits 

are sensitive to perceived bank performance. While banks with strong fundamentals benefit from more 

precise disclosure, an opposite effect is present for solvent banks with weaker fundamentals. Depositors 

take information about economic linkages into account and correctly identify when disclosure about one 

institution conveys meaningful information for others. Our findings suggest potential costs of bank trans- 

parency and that disclosure may not always be stability-enhancing. 

© 2021 Elsevier B.V. All rights reserved. 
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. Introduction 

In the aftermath of the financial crisis, greater regulation and 

ffort s to increase the transparency of the banking industry have 

een at the forefront of the policy debate. Rigorous stress testing 

as been introduced as a key method for assessing the financial 

ector’s ability to withstand large-scale correlated shocks to multi- 

le (macro-)economic factors. With the rise of these regular tests 

f risk-bearing ability and capital adequacy of financial institutions 

n both sides of the Atlantic, the questions of whether or not to 

elease results publicly and at what level of detail have been dis- 

ussed by politicians, researchers and the media alike. 

The reason for the observed attention can be understood by 

ooking at the trade-off between market discipline and financial 

tability. On the one hand, it is clearly in depositors’ and investors’ 

nterest to know the state of their financial institutions to make 
✩ We thank Thorsten Beck (the Editor), two anonymous referees, colleagues in 

eidelberg and at De Nederlandsche Bank, as well as seminars and conference par- 

icipants at the Experimental Finance conference, ERMAS (Cluj-Napoca) and Bank 
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ell-informed financial decisions. Increased public awareness of 

ank risks may enhance market discipline, penalizing financial in- 

titutions for excessive risk taking. At the same time, it is also 

lear that insolvent financial institutions need to be identified and 

esolved quickly to prevent subsequent adverse ripple effects on 

ther institutions, potentially endangering the whole banking sys- 

em. As evidence from the Global Financial Crisis suggests, the lack 

f disclosure might impede financial activity. Increased uncertainty 

bout which banks have incurred losses led to situations in which 

anks were unable to raise additional funds to withstand liquid- 

ty demand because of a market freeze. 1 On the other hand, dis- 

losing stress test results to the public may also have self-fulfilling 

ffects in the sense that knowledge of an institution’s subpar, yet 

ot in itself a dangerous result, may still lead to strong depositors’ 

eactions and a dramatic tightening of liquidity. Such a liquidity 

queeze might then lead to a bank failure, regardless of whether 

he bank is solvent in the long run or not. 

Furthermore, stress tests usually cover only a subsample of all 

nancial institutions, leaving depositors of untested banks in the 

ark even if results are published for others. This aspect highlights 

he potential importance of knowledge about economic linkages 
1 Potential lenders were unable to assess the solvency of individual banks due to 

alance sheet opacity, and as a result, fearing information asymmetries, they were 

eluctant to lend. 
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etween financial institutions. How similar are different banks in 

heir capital adequacy? Are various banks exposed to the same lev- 

ls and types of risk? Knowledge of such linkages can be crucial in 

nderstanding if and how disclosed information about certain in- 

titutions might lead to panic behavior among depositors with the 

otential to spread to other institutions subsequently in a conta- 

ious fashion. 

In our study, we focus on a direct information-based mecha- 

ism. Depositors obtain factual information of varying precision 

hrough public communication rather than observation of others’ 

ehavior. We can find real-world justification for this approach in 

he stylized sequence of events in bank runs. Significant reduc- 

ions of bank deposits through wire transfers often preceded the 

ore easily observable depositor run at bank counters. Statistical 

nformation about deposit levels is usually published with a lag 

f multiple months, precluding timely observation of withdrawals 

hrough channels other than actual cash withdrawals. One example 

f a depositor run following this sequence is Greece, where deposit 

evels had fallen tremendously after the elections of 2014 (the in- 

ormation event). Yet the more easily observable depositor run by 

etail customers only started about half a year later ( European Cen- 

ral Bank, 2015 ). 

The theoretical literature provides valuable insights on the un- 

erlying mechanisms of bank runs, information disclosure, and 

ontagion effects. However, there is little empirical work on the 

mpact that information precision about bank’s fundamentals, and 

he simultaneous consideration of both disclosure about funda- 

entals of individual banks and information about economic link- 

ges across banks, might have on depositors’ behavior and the sta- 

ility of solvent banks. Bank runs occur infrequently, and percep- 

ions of the precision of information about bank fundamentals, and 

eliefs about linkages between banks, are hard to observe in em- 

irical data. To understand the fundamental mechanisms underly- 

ng disclosure effects on depositors, we need tighter control over 

he decision situation and cleaner treatment manipulation than 

ould be possible based on empirical data and natural experi- 

ents. We, therefore, study these mechanisms in a laboratory ex- 

eriment, complementing evidence from case studies in the field 

ith qualitative insights from a more controlled but abstract set- 

ing that aims to capture the main structural principles of the real- 

orld setting of interest. 

The approach offers us the opportunity to study the effects 

f information disclosure on depositors’ behavior in the pres- 

nce (and absence) of economic linkages (modeled here as expo- 

ure to correlated assets) between financial institutions in a uni- 

ed setting. Our experiment is based on the Diamond and Dy- 

vig (1983) framework, which treats bank runs as coordination 

am e s with inherent strategic uncertainty. In this setup, we first 

xamine how different degrees of information precision about a 

ank’s fundamentals create conditions for bank runs. We find that 

ore precise information about banks with strong fundamentals 

in terms of liquidity and profitability) reduces the propensity for 

eposit withdrawals. This effect is reversed for banks with weaker 

undamentals, as they are confronted with an increased incidence 

f withdrawals. 2 Second, we study if noisy information about inter- 

ank linkages combined with transparency over the fundamentals 

f one bank can trigger a run at another bank for which there is 

o disclosure. While we find that disclosure about one institution 

ffects withdrawal rates at another in the presence of noisy infor- 

ation about their interbank linkages, this is not the case in the 

bsence of linkages. 
2 Our results add to the empirical evidence on the link between transparency, 

arket discipline, and financial stability ( Jordan et al., 1999 ; Nier, 2005 ; Nier and 

aumann, 2006 ). 

n

fi

2 
Our paper contributes to several strands of literature. First, it 

s related to the literature examining the effects of information 

isclosure and, more specifically, the debate on the publication 

f bank stress test results. Second, it complements the bank-run 

iterature in general and the experimental bank-run literature in 

articular. We discuss the existing evidence, both theoretical and 

mpirical, regarding the effects of disclosure policies on bank sta- 

ility and contagion in Section 2 . The discussion motivates our 

xperimental approach and hypotheses presented in the follow- 

ng sections. Section 3 offers the stylized banking setting for our 

xperiment and introduces the depositors’ coordination problem 

nd the experimental design and procedures. This section also dis- 

usses the issue of the external validity of the laboratory experi- 

ental approach. Section 4 formulates our hypotheses. Results on 

epositor behavior are in Section 5 , and results on beliefs are in 

ection 6 . Section 7 considers variations in beliefs and confidence. 

ection 8 concludes. 

. Disclosure and bank stability: theoretical and empirical 

nsights 

.1. Financial disclosure 

Morris and Shin (2002) highlight the potential for adverse ef- 

ects of publicly releasing information. They argue that public dis- 

losure comprises information about fundamentals and has the po- 

ential to serve as a coordination device by creating incentives 

or market participants to disregard their private information (cf. 

ngeletos and Pavan, 2007 ). The coordination aspect of public 

nformation might render disclosure “too effective” ( Morris and 

hin, 2002 , p. 1522) in influencing market participants’ behavior, 

s they tend to overreact to the information provided. Publicly re- 

eased information is hardly a perfect, but rather a noisy signal. 3 

iven the overreaction of agents to public information, the ampli- 

cation of noise in their private signals may affect their behavior 

nd deteriorate market outcomes. But some papers caution that 

he relationship between disclosure and financial stability is more 

omplex. 

Bouvard et al. (2015) argue that the effect of information dis- 

losure is context-dependent: disclosing bank-specific information 

nhances the stability of the financial system during crises but 

s having a contrary effect in normal times. Goldstein and Leit- 

er (2018) show that when regulators have information about 

anks’ ability to overcome future liquidity shocks, partial disclo- 

ure is optimal during times of distress, while not disclosing any 

nformation is beneficial in non-crisis times. 4 Our experimental de- 

ign models differences between normal times and times of dis- 

ress implicitly through the existence of banks with stronger and 

eaker fundamentals. This setup allows us to test these theoreti- 

al predictions empirically. 

Apart from this more general literature on the disclosure of fi- 

ancial information, there is also research directly concerned with 

he publication of stress test results. Several papers provide theo- 

etical costs and benefits perspective on stress tests ( Faria-e Cas- 

ro et al., 2017 ; Goldstein et al., 2014 ; Leitner, 2014 ; Orlov et al.,

020 ; Prescott, 2008 ; Quigley and Walther, 2015 ; Shapiro and 

keie, 2015 ; Spargoli, 2012 ). Some conclude that disclosure of 

tress test results promotes financial stability. In contrast, others 

ighlight potential harmful effects, such as banks with weaker fun- 

amentals potentially suffering from increased disclosure due to 
3 Unwarranted public news or false disclosure are examples of public information 

oise ( Morris and Shin, 2002 ). 
4 See Goldstein and Yang (2019) for a discussion of the channels through which 

nancial disclosure works in financial markets. 
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arket participants’ overreaction. We test this prediction and find 

mpirical support for it in our paper. 

.2. Bank run experiments 

Arifovic et al. (2013) study bank runs as phenomena of pure co- 

rdination failure. Building on Temzelides (1997) , they focus on the 

oordination parameter, i.e., the share of depositors that need to 

efrain from running the bank for not-withdrawing to yield higher 

ayoffs than withdrawing. They show that the coordination out- 

omes are difficult to predict for specific values of the coordina- 

ion parameter, although depositors’ behavior exhibits path depen- 

ence. 

Garratt and Keister (2009) show how beliefs about the 

ther depositors’ behavior affect individual withdrawal behav- 

or. Arifovic and Jiang (2014) find that uninformative public an- 

ouncements are effective sunspot coordination devices, particu- 

arly in times of high uncertainty. Hegglin (2015) studies the ef- 

ects of disclosure on investors’ sensitivity to bad signals about 

ank fundamentals in a global-game setting (cf. Carlsson and 

an Damme, 1993 ). He finds that noisier information positively 

orrelates with the prevalence of banking crises and that indi- 

idual characteristics (e.g., risk preferences, past experience) are 

mportant determinants of withdrawal behavior. 5 Similar results 

oncerning past experiences and loss aversion are reported in 

rautmann and Vlahu (2013) . They also find that weaker banks (in 

he sense of risk dominance of the withdrawal equilibrium) expe- 

ience more runs. In the current paper, we test whether the noisy 

evelation of bank weakness similarly increases the incidence of 

uns. 

Beside bank-run experiments with simultaneously moving de- 

ositors, some papers treat bank runs as a phenomenon of se- 

uentially deciding agents. Kiss et al. (2012) find that the effec- 

iveness of deposit insurance in reducing the occurrences of bank 

uns depends on the degree of observability of depositors’ ac- 

ions. Peia and Vranceanu (2019) study depositor behavior in pres- 

nce of partial deposit insurance. Kiss et al. (2014a , 2014b ) show 

hat depositors who are being observed are less likely to run and 

hat depositors observing others condition their withdrawal de- 

ision on the action they observe. Kiss et al. (2016) argue that 

igher cognitive abilities reduce the frequency of withdrawals, 

hile Kiss et al. (2018) link the occurrence of pure panic runs to an

verestimation of the withdrawal probability. Schotter and Yorul- 

azer (2009) and Davis and Reilly (2016) focus on the dynamics 

nd severity of bank runs rather than their occurrence. They find 

hat informed insiders are less likely to withdraw than uninformed 

epositors, and study the impact of re-contracting conditions, re- 

pectively. 

.3. Financial contagion 

Our paper adds to the literature on financial contagion. Iyer and 

eydro (2011) and De Graeve and Karas (2014) highlight the joint 

elevance of information about banks’ fundamentals and economic 

inkages between banks for depositors’ decisions. These authors ar- 

ue that weaker banks face more significant contagion effects with 

trong interbank connections leading to larger deposit withdrawals. 

Few papers succeed in studying financial contagion using real- 

orld data. 6 Individual depositors’ behavior is hard to iden- 

ify. Chakravarty et al. (2014) study financial contagion using 

xperimental coordination games and find evidence for con- 

agion between two banks, regardless of interbank linkages. 
5 Depositors’ behavior is also affected by the ability for sophisticated reasoning 

 Klos and Sträter, 2013 ) and emotions ( Dijk, 2017 ). 
6 Notable exceptions are Artavanis et al. (2019) , Drechsler et al. (2018) , 

gan et al. (2017) , Iyer and Puri (2012) and Iyer et al. (2016) . 

b

t

p

d

t

3 
rown et al. (2017) identify pessimistic beliefs triggered by ob- 

erving a depositor run elsewhere as a cause of own withdrawals. 

n contrast to Chakravarty et al. (2014) , they only find conta- 

ion evidence in the presence of economic linkages between fi- 

ancial institutions. The results of Brown et al. (2017) are con- 

istent with Cipriani et al. (2018) , who find evidence for conta- 

ion between two markets, but only when asset fundamentals are 

orrelated. 

Trevino (2020) identifies two financial contagion channels: a 

undamental channel and a social learning channel. She argues that 

articipants in the experiment suffer from an overreaction bias. 

hey put too much emphasis on others’ behavior (the social chan- 

el) and fail to disregard the social signal even if it is completely 

ninformative. Similarly, Glasserman and Young (2016) argue that 

hanges in market perceptions about the intermediaries’ creditwor- 

hiness and their assets’ value may trigger information contagion. 

ur experiment enables us to test for the existence of this purely 

sychological contagion effect. 

In notable contrast to most experiments on the occurrence of 

ank runs, the studies on financial contagion mentioned earlier in- 

olve sequentially moving depositors who can observe other de- 

ositors’ behavior from another bank. In our experimental design, 

ll depositors move simultaneously. They cannot observe other de- 

ositors’ behavior. This design allows us to study financial conta- 

ion in the same framework predominantly used to study bank 

uns. 

While our experimental framework shares several common fea- 

ures with the literature on experimental bank runs and the more 

ecent literature on experimental financial contagion, the focus of 

ur analysis is different from other papers in this literature. We 

tudy how depositors respond to different precision of disclosure 

n the presence of uncertainty about the banks’ quality and the 

inkages between banks. Our novel approach that combines the 

nalysis of a bank run and potential contagion effects allows us 

o highlight the complex role of disclosure on the financial sec- 

or’s stability. We show how disclosure may affect the likelihood 

f an individual bank run, and more importantly, how it may cre- 

te spillover effects within the banking system. 

. Banking setting and experimental design 

.1. Banking setting 

We start with a general description of the experimental bank- 

ng setting we use to study the effect of information disclosure 

nd the role of economic linkages. We consider an economy with 

hree dates (0, 1, 2) and no discounting. A bank operating in this 

conomy takes deposits at date 0 and invests in assets that pro- 

uce profits at date 2. Bank deposits are uninsured and costly. The 

reditors are repaid (with interest) at date 2 if their bank is sol- 

ent. Solvency depends on the bank’s assets portfolio and depos- 

tors’ actions. With respect to the former, we make assumptions 

bout banks’ fundamentals (e.g., liquidity position, quality of as- 

ets). With respect to the latter, depositors face uncertainty about 

he quality of banks’ assets and may choose to withdraw their 

oney before maturity, at date 1. In order to meet its payment 

bligations at date 1, the bank may be forced to liquidate (some 

f) its assets. Conditional on the liquidity and quality of a bank’s 

ssets at date 1, liquidation may be possible at a substantial dis- 

ount. When the discount is too large, the bank may not be able 

o pay the remaining depositors at date 2, effectively rendering the 

ank insolvent. In this case, the bank is liquidated at date 1 and 

he liquidation value of its assets is distributed among those de- 

ositors who choose to withdraw. Upon bank bankruptcy, patient 

epositors (i.e., those without withdrawal claims at date 1) lose 

heir deposits. 
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Table 1 

Depositors’ payoff structure. 

Bank type and own decision Number of other depositors withdrawing 

0 1 2 

Good 

not withdraw R G = 210 R G = 210 0 

withdraw R Gw = 85 L G /2 = 45 L G /3 = 30 

Medium 

not withdraw R G = 210 0 0 

withdraw L M = 60 L M /2 = 30 L M /3 = 20 
Information about the banking system is conveyed to market 

articipants through disclosure. Two types of disclosure may af- 

ect bank stability in this framework. First, there is transparency 

bout the quality and liquidity of bank’s assets, which is arguably 

f highest importance to market participants. Such enhanced infor- 

ation about the bank’s exposure to potential liquidity shocks may 

revent (or, conditional on the type of information conveyed to the 

arket, precipitate) individual bank runs as well as contagion ef- 

ects across banks. Naturally, this type of disclosure may vary in its 

nformativeness to depositors. Specifically, as we discuss in detail 

n Section 3.2 , we consider various scenarios in which disclosed 

nformation about the banks’ ability to withstand liquidity shocks 

s either non-informative, partially informative, or fully informa- 

ive. We assume that disclosed information is common knowledge 

mong all depositors of a bank. More explicitly, all depositors re- 

eive the same information simultaneously and no depositor has 

n advantage over the other depositors in reacting to it. 

Second, the quality of information about the interbank link- 

ges may contribute to the fragility of the banking sector. Com- 

on assets exposure is one important form of interbank linkages 

 Chen, 1999 ; Ahnert and Georg, 2018 ). Our experimental design 

aptures this specific form. There are other forms of interbank link- 

ges (e.g., interbank lending), but we abstract from them in this 

aper. Depositors typically face uncertainty about the existence of 

uch linkages across different financial institutions. At one extreme, 

epositors might face maximum uncertainty when they are not 

ware of any explicit interbank linkages between their bank and 

ther banks in the system. Rationally then, information disclosed 

bout the capacity of another bank to withstand liquidity shocks 

s not informative about the liquidity position of their own bank. 

t the other extreme, depositors may be aware that their bank has 

n identical asset portfolio as other banks. In this case, information 

bout one bank is informative about the fundamentals of another 

ank. In reality, the precision of information about the interbank 

inkages generates various potential scenarios between these two 

xtreme cases. We deliberately abstract away from different as- 

ects of similarity and instead model similarity as the probability 

f being identical. As we discuss in the next section, we consider 

arious scenarios in which disclosed information about the inter- 

ank linkages is either non-informative or partially informative. 

.2. Experimental design 

.2.1. Banks and depositors 

We model banks as one-shot, three-player coordination games 

ith Pareto-ranked run and no-run equilibria in pure strategies. 

ach bank has three depositors who can individually choose be- 

ween withdrawing and not withdrawing their money. All deposi- 

ors act simultaneously and without knowing other depositors’ de- 

isions. To model banks with different risk exposures and allow 

nancial disclosure to provide meaningful information to deposi- 

ors about bank fundamentals, we consider three types of banks: 

ood, Medium, and Weak. The banks differ with respect to their 

ayoffs to depositors in case of early liquidation as well as in the 

ase of no liquidation. To put it differently, our design allows us to 

ifferentiate the banks in terms of profitability and liquidity (i.e., 

ow fragile a bank is to mass withdrawals). While these payoffs 

re fixed payments in the experiment, we interpret these payoffs 

s the certainty equivalent of a stochastic return on deposits to 

apture the role of uncertainty about expected returns on deposits 

n withdrawal decisions. 7 That implies that stronger banks offer 

igher returns and are more liquid (i.e., less fragile when it comes 
7 Our design implies that depositors face a stochastic return to their deposits, 

kin to shareholders’ payoff, instead of fixed income payment. This design feature 

s a convenient way of modeling uncertainty due to insolvency risk. 

N

E

4 
o withdrawals). We offer a rationalization for this structure after 

ntroducing the exact payoffs below. Note further that under these 

onditions, all the banks in our experiment are solvent in expec- 

ation: there is no exogenous shock to their asset portfolios, and 

ll the banks, regardless of their type, can repay depositors in full 

f none of them withdraws before maturity. Put differently, forced 

iquidation of bank assets triggered by deposit withdrawal is the 

ole cause of bank failure. 

Good banks have the strongest fundamentals. They are the least 

ragile to liquidity shocks and fail only if two or more of their de- 

ositors withdraw. These banks offer the highest payoffs to depos- 

tors regardless the number of withdrawals. If all depositors keep 

heir money in the bank, the bank does not have to liquidate any 

nvestments and all depositors receive a payoff R G . If one deposi- 

or withdraws, the bank can repay him R Gw 

, with R Gw 

< R G , thus the

arly depositor forgoes some of the potential future return. When 

t least two depositors withdraw, the bank is liquidated and the 

iquidation value L G is shared among early depositors. In the case 

f bank liquidation, the depositor (if any) who decides to keep 

oney in the bank receives zero. 

Medium banks are more fragile than good banks and fail if at 

east one depositor withdraws. In terms of payoffs, they are iden- 

ical to good banks in case of no liquidation, i.e., when nobody 

ithdraws, each depositor receives R G . However, they have a lower 

iquidation value L M 

, with L M 

< L G . This lower liquidation value re- 

ects the fact that the Medium banks have a less liquid portfolio. 

hen subject to an unexpected liquidity demand from depositors, 

 Medium bank is forced to liquidate (all of) its assets at a loss, 

eflecting the liquidity-induced premium. As with Good banks, in 

iquidation, the depositors withdrawing from a failed bank share 

he available funds among themselves leaving nothing to the other 

epositors. 

Finally, the Weak banks are identical with Medium banks in 

erms of fragility (i.e., they fail if at least one depositor withdraws) 

nd payoffs upon liquidation (i.e., liquidation value is L M 

). How- 

ver, they are less profitable than Medium banks and therefore pay 

ess to their depositors in case of no liquidation: R W 

, with R W 

< R G .

hus, in our design, a Weak bank has the poorest fundamentals 

oth in terms of profitability and liquidity. 

Table 1 presents the payoff matrix for this three-person coordi- 

ation game (as used in the experiment; payments are in experi- 

ental currency units, 1 ECU = 0.01 EUR). The payoff structure can 

e rationalized as follows: banks may get exposure at date 0 to the 

ame asset class (e.g., real estate). Yet, the individual bank’s specific 

nvestments are not observable. Ex-ante, all types of banks have 

dentical expected returns and face a similar cost of funding. This 

s due to the fact that the market does not have detailed informa- 

ion about individual banks’ portfolios, but only aggregate informa- 

ion about the sectors in which the banks are investing. However, 

fter the investment is made and before the returns are realized, 
Weak 

not withdraw R W 

= 150 0 0 

withdraw L M = 60 L M /2 = 30 L M /3 = 20 

otes: Payoffs are given in experimental currency units. Exchange rate: 1 

CU = 0.01 EUR. 
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anks’ depositors may receive some information about the qual- 

ty (i.e., profitability and liquidity) of banks’ assets. Upon receiving 

uch information (via mandatory or voluntary bank disclosure), de- 

ositors may find out that some banks have more valuable/liquid 

ssets than other banks. For example, one bank may turn out to 

ave a larger exposure to the prime real estate sector than an- 

ther bank, which is heavily exposed to the subprime sector. This 

evelation may affect not only banks’ valuation but also their per- 

eived capacity to withstand depositors’ withdrawals. Exposure to 

he subprime market may be associated with illiquidity: banks in- 

esting in this real estate segment, when forced to liquidate their 

nvestments, are able to do so only at significant discounts. This 

ncreases their vulnerability in face of depositors’ demand for liq- 

idity. Our payoff structure with ex-post different expected returns 

s motivated by the idea of capturing the role of disclosure in of- 

ering additional information to banks’ depositors about the qual- 

ty of banks’ assets at a certain point in time after the initial in-

estment. This approach shares similar features with the theoret- 

cal bank-run models of Chen and Hasan (2006) and Moreno and 

akalo (2016) that study the role of bank creditors’ information at 

n interim stage. 

Note that in our framework, there is no choice of banks ac- 

ording to expected returns. Ex-ante, there is type uncertainty, 

nd upon disclosure, the depositors decide whether to withdraw 

r keep their deposits. As discussed in Section 2 , the distinction 

etween stronger and weaker banks can also be interpreted from 

 temporal perspective as fundamentals resulting in normal times 

ith higher expected returns, and in times of distress with lower 

xpected returns. 

.2.2. Treatments 

The aim of our study is to examine whether different degrees of 

nformation, and the simultaneous consideration of both disclosure 

bout fundamentals of individual banks and information about in- 

erbank linkages, may affect depositor’s behavior and thus financial 

tability. The degree of disclosure about individual banks and in- 

erbank linkages varies between groups of participants. This varia- 

ion allows us to observe the outcomes of their coordination games 

nd to identify the conditions that make coordination failure (i.e., 

 bank run) most likely. 

The first dimension of interest is disclosure about an individual 

ank (Bank A, hereafter). Participants take on the role of deposi- 

ors of Bank A and receive information on Bank A’s fundamentals. 

epositors are aware of the payoff as shown in Table 1 , and this is

ommon knowledge among depositors. All depositors of a Bank A 

eceive a signal of the form: 

Bank A has [type] fundamentals. 

This statement is correct with probability [p]. 

Type describes the quality of Bank A’s fundamentals (i.e., Good, 

edium, or Weak). Each group of three depositors that form a 

ank A is shown only one of these potential values. Systemat- 

cally varying the value of p across disclosure treatment condi- 

ions allows us to effectively implement three levels of disclo- 

ure for Bank A: (1) No-disclosure, in which the signal is non- 

nformative ( p = 33%), meaning that it is equally likely for Bank 

 to be Good, Medium, or Weak; (2) Partial-disclosure, in which 

he signal is partially-informative ( p = 66%) and reveals the most 

ikely type; 8 and (3) Full-disclosure, in which the signal is fully- 

nformative ( p = 100%) and does not leave any room for uncer- 

ainty about Bank A’s fundamentals. It is common knowledge that 
8 If the actual bank type does not match the type signaled, both of the remaining 

ypes are equally likely. This is made explicit on the decision screens. Implementa- 

ion of the disclosure treatments is explained in Appendix A . 

t

t

f

5 
ll members of a depositor group receive the same signal about 

heir respective Bank A and decide simultaneously on whether to 

ithdraw or not. 

The second dimension we are interested in concerns the link- 

ges (in the form of assets commonality) between Bank A and a 

econd bank (Bank B, hereafter), for which there is no explicit dis- 

losure. Each participant in the experiment is a depositor at both 

anks and plays once the three-person coordination game with 

ach bank (i.e., first with Bank A, and then with Bank B). Moreover, 

epositors know that they play the Bank B coordination game with 

 new group of 3 players. Depositors receive the following informa- 

ion regarding their respective Bank B: 

With probability [q], Bank B has the same fundamentals as Bank A. 

This statement is always correct. 

We vary the value of q to implement two distinct levels of in- 

ormation about interbank linkages between the two banks: (1) 

o-linkages ( q = 33%), in which the type of Bank B is com- 

letely independent of the type of Bank A since disclosure about 

ank A fundamentals provides no information about fundamen- 

als of Bank B; and (2) Partial-linkages ( q = 66%), in which the 

wo banks share the same type of fundamentals in two-thirds of 

he cases. 9 Participants know that all depositors in their respec- 

ive Bank B have received the same linkage information. Impor- 

antly, it is also common knowledge that their fellow Bank B de- 

ositors have received the same signal about Bank A, both con- 

erning the type of fundamentals and level of disclosure. 10 When 

epositors take the withdrawal decision for Bank B, the uncer- 

ainty about the fate of Bank A (i.e., how many depositors have 

ithdrawn and whether the bank has failed or not) has not yet 

een resolved. However, Bank B depositors are reminded about the 

pecific type of signal they received for Bank A on the decision 

creen. 

Our treatments allow us to simultaneously study the behavioral 

ffects of different types of information on depositor behavior, as 

ell as potentially resulting contagion effects from Bank A to Bank 

 in a unified setting. To this end, we systematically vary the de- 

ree of disclosure about Bank A’s fundamentals and about the link- 

ges between Bank A and Bank B (i.e., the degree to which infor- 

ation about the financial health of Bank A is relevant for assess- 

ng the health of Bank B) in different treatment groups. Our novel 

pproach that combines the analysis of a bank run (Bank A) and 

otential contagion effects (on Bank B) allows us to highlight the 

omplex role of disclosure on the financial sector’s stability. As we 

ill discuss in more detail in Section 4 , disclosure may affect both 

he likelihood of an individual bank run and more importantly, it 

ay create spillover effects within the banking system. Our design 

s consistent with evidence on consumers’ preference for maintain- 

ng multiple banking relationships and can be rationalized by as- 

uming that depositors in Bank B already have some prior informa- 

ion about Bank A’s fundamentals before receiving additional in- 

ormation about the potential linkages between these two banks. 

ore importantly, abstracting from the laboratory setting, a more 

eneral interpretation is as follows: imagine that depositors from 

 bank have no information about their bank’s fundamentals be- 

ause of balance sheet opacity. Yet, they all have identical infor- 

ation about another bank’s fundamentals (information that has 

een obtained via publication of stress tests results or another 

ublic source). In addition to that, they receive identical details on 
9 As for the type signals for Bank A, if the types of the two banks do not match, 

he other types are equally likely. We explain the implementation of the linkage 

reatments in Appendix A . 
10 Appendix A describes in detail the matching procedure used to implement this 

eature in the experiment. 
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he existing linkages between the banks. Both types of information 

ay then influence their decisions regarding their own bank. The 

ndividual participants playing two coordination games in the ex- 

eriment would thus represent a group of consumers with identi- 

al information about two banks, but holding deposits at only one 

ank. 

.2.3. Procedures and supplementary data 

The experiment was programmed and conducted using z-Tree 

 Fischbacher, 2007 ). A total of 432 participants were recruited us- 

ng both hroot ( Bock et al., 2014 ) and ORSEE ( Greiner, 2015 ). 11 

ne half of the experimental sessions were conducted at AWI 

ab in Heidelberg, the other half at mLab in Mannheim. We con- 

ucted 24 sessions with 18 participants taking part in each ses- 

ion. 12 Each session was structured as follows: first, participants 

eceived general information about the session and the payoff

odalities. They learned that they would be paid for two parts 

f the experiment and receive further instructions at the begin- 

ing of each task. Participants proceeded to part one, the bank- 

un game. They were first given the instructions on the screen 

nd received a paper handout summarizing bank payoffs. Partici- 

ants were asked to answer comprehension questions on the in- 

tructions and only continue with the experiment after correctly 

nswering all of them. They received feedback on the correct- 

ess of their answers, were allowed to refer back to the instruc- 

ions, and could correct their answers. They could also ask for as- 

istance from the experimenters, although hardly anyone did. Af- 

er the comprehension questions, participants subsequently took 

he withdrawal decisions for Banks A and B on two separate 

creens. 

For the purpose of the bank run game, each participant was 

andomized into two separate groups of three players each. One 

roup represented the depositors of Bank A; the other one repre- 

ented those of Bank B. Our protocol ensured that the group com- 

osition always differed between Bank A and Bank B in at least 

ne participant. 13 Participants were matched in a way that ensured 

hat all depositors of the same Bank, i.e., members of a group, re- 

eived identical information about their two banks. Both coordina- 

ion games, i.e., the one for Bank A and the one for Bank B, were

ayoff relevant. 

To get insights into the channels through which bank disclo- 

ure affects behavior in the bank-run game in the absence (or 

resence) of interbank linkages, we also elicited participants’ be- 

iefs. For both banks, we asked participants to indicate their beliefs 

bout how many of the other depositors (i.e., none, one, two) they 

hought would choose to withdraw and how confident (0–100%) 

hey were in this judgment. We ask for confidence to get an indi- 

idual level estimate for the perceived strategic uncertainty in the 

ecision situation. For Bank B, we additionally asked participants 

o indicate their beliefs about how likely (0–100%) it was for Bank 

 to be of the type indicated by the signal about Bank A. To be

east intrusive, yet as close to participants’ thought processes as 

ossible, the non-incentivized belief elicitation questions appeared 

n the same screens and at the same time as the payoff-relevant 

ithdrawal decisions. We opted to “just ask” for beliefs, based 

n Rutström and Wilcox’s (2009) finding that common, incen- 

ivized scoring rule elicitation procedures can affect play in strate- 

ic games, while simple, non-incentivized questions do not show 
11 Two participants requested their data to be deleted after the experiment, leav- 

ng us with data from 430 participants. In two sessions data from the final demo- 

raphic questionnaire was not correctly saved to disk. A total of 18 questionnaires 

ould be restored from z-Tree Gamesafe files. No behavioral data was lost. 
12 The dataset, as well as the complete script of the experiment, are available at 

ttps://osf.io/x34k7/ . 
13 Appendix A shows group assignments for both bank types. 
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his propensity. As Trautmann and van de Kuilen (2015) show, the 

ccuracy of beliefs concerning the other players’ behavior is not 

egatively affected by relying on introspection compared to more 

ophisticated, incentivized elicitation procedures. 

In part two, we also assess participants’ attitudes towards 

osses. Loss aversion has been reported to affect behavior in co- 

rdination games (see Trautmann and Vlahu, 2013 ). We imple- 

ent Gächter et al.’s (2010 ) incentivized lottery choice task to 

licit individual loss attitudes. The loss attitude elicitation fol- 

owed immediately after the withdrawal decisions for the two 

anks. Participants received their payment for the loss aversion 

ask in addition to the payoffs from the bank-run game in part 

ne. 

Finally, at the end of each session, we collected demographics 

age, gender, field of studies) and information on banking habits 

number of bank accounts, relationship with multiple banks, own- 

ng a savings account). Our participants are on average 22.6 years 

ld, 52.4% are female, and 27.9% study economics. In terms of 

anking relationships, participants, on average, have 2.2 bank ac- 

ounts, with 70.9% owning a savings account. 61.7% of our partici- 

ants hold accounts at more than one bank. 

Participants’ payment consisted of a show-up fee, payoffs for 

he bank-run game, and the payoff for the loss aversion task. On 

verage, participants earned EUR 8.02 and the sessions lasted ap- 

roximately 40 min. 

.3. External validity of the experimental setting 

Two aspects of the experiment warrant closer discussion con- 

erning their external validity. First, our experiment does not 

onsider deposit insurance. However, we believe that the find- 

ngs are also relevant beyond uninsured retail or wholesale de- 

ositors because deposit insurance is by no means a silver bul- 

et. Flannery (1998) reports that insured depositors are concerned 

bout the solvency of their bank and that of the deposit in- 

urer. In addition, the coverage of the deposit insurance funds 

s limited ( Demirguc-Kunt et al., 2005 , 2015 ; Demirguc-Kunt and 

aeven, 2013 ), and it has been argued that retail depositors in 

eveloped economies often have very limited knowledge about 

eposit insurance ( Sträter et al., 2008 ; Bartiloro, 2011 ). Deposit 

nsurance with extensive coverage and under government man- 

gement has been associated with bank instability ( Demirguc- 

unt and Detragiache, 2002 ; Demirguc-Kunt and Huizinga, 2004 ; 

oggarth et al., 2005 ). Relatedly, even if depositors are aware of 

eing insured, they may not deem the insurance scheme credible 

 Martinez Peria and Schmukler, 2001 ; Prean and Stix, 2011 ). This 

an explain why insured depositors might still withdraw deposits 

rom distressed banks ( Iyer and Puri, 2012 ; Karas et al., 2013 ).

urthermore, depositors’ beliefs about the protection of their de- 

osits may change during periods of widespread financial distress 

hen concerns about the liquidity facility of central banks or gov- 

rnment support arise. Such swift shifts in perception have been 

ocumented not only in emerging ( Ennis and Keister, 2009 ), but 

lso in developed economies. For example, during the European 

overeign debt crisis, uncertainty about the coverage of deposit in- 

urance triggered large withdrawals from solvent banks perceived 

s being less protected in Portugal ( Bonfim and Santos, 2017 ), Ger- 

any ( Fecht et al., 2019 ), and Denmark ( Iyer et al., 2016a ). While

ank runs can occur, liquidity support by central banks may pre- 

ent bank failures. However, when it is difficult to disentangle liq- 

idity from solvency shocks, emergency liquidity assistance can 

reate moral hazard and give banks incentives to take excessive 

isk. Because of that, regulatory interventions are limited to in- 

tances when the systemic risk is at stake, and they are less likely 

n case of individual bank problems. Our paper relates to studies 

nalyzing deposit withdrawals from stable banks and shows how 

https://osf.io/x34k7/
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hey may become unstable without changes in their fundamen- 

als. 14 The experimental method allows studying depositor behav- 

or before adverse events materialize and for a counterfactual in- 

titutional setting. 

Second, our participants are recruited from a student popula- 

ion in a Western industrialized country. Does the observed be- 

avior reflect that of real-life depositors whose savings are at 

take if a bank collapses, and does it generalize beyond developed 

conomies? There are certainly limits to generalizing the findings 

n a lab experiment on bank runs, as is true for any empirical 

tudy in a specific institutional setting. However, our goal is not 

he prediction of quantitative effects in a particular banking juris- 

iction. Instead, we aim to understand better the general mecha- 

isms underlying the impact of information disclosure on decision 

akers’ behavior in the presence of strategic uncertainty. The evi- 

ence suggests that such qualitative behavioral mechanisms iden- 

ified in the lab with student populations generalize to general 

on-student populations ( Huck and Müller, 2012 ; Noussair et al., 

014 ) and even professionals (cf. Fréchette, 2015 ; Beyer et al., 2018 ;

eitzel et al., 2020 ). Similarly, while there is international varia- 

ion in the behavior in experimental tasks, differences do not typi- 

ally obtain along with the division between developed and devel- 

ping economies ( Falk et al., 2018 ). As Dufwenberg (2015) argues 

n his survey of banking experiments, people are people, and fun- 

amental behaviors typically apply broadly across different popu- 

ations. 

. Hypotheses 

Hypothesis 1 ( Individual bank disclosure ). Conditional on the 

nderlying bank type (i.e., Good, Medium, Weak), increased pre- 

ision of disclosure about Bank A’s fundamentals reduces the 

ropensity of deposit withdrawal for banks with stronger funda- 

entals (i.e., Good and Medium banks). Conversely, increased pre- 

ision of disclosure about Bank A’s fundamentals increases the 

ropensity of bank withdrawal for banks with poor fundamentals 

i.e., Weak banks). 

This prediction derives from the literature on the optimal bank 

ransparency that reports differential effects of financial informa- 

ion disclosure depending on the economic context ( Bouvard et al., 

015 ; Leitner, 2014 ; Moreno and Takalo, 2016 ; Nier, 2005 ). In

his literature, the closest paper to our design is Moreno and 

akalo (2016) which study the effects of bank transparency on wel- 

are, bank risk-taking, and rollover risk. These authors show that 

ncreasing the precision of information about bank fundamentals 

osters efficient liquidation by increasing the likelihood of a run 

rom banks with poor fundamentals. Following from this theoret- 

cal prediction we expect that reducing the uncertainty about a 

ank’s type from full uncertainty (as is the case of No-disclosure 

reatment, when p = 33%) to none (as is the case of Full-disclosure 

reatment, when p = 100%), leads to more coordination and is 

eneficial for Good and Medium banks, but aggravates the coor- 

ination problem for Weak banks. Arguably, we consider the Good 

nd Medium banks as entities with stronger fundamentals as they 

ominate the Weak banks in at least one dimension (i.e., profitabil- 

ty and/or liquidity). 15 
14 Recent contributions include Iyer and Puri (2012) , Egan et al. (2017) and 

rtavanis et al. (2019) . 
15 If we consider the notion of the expected payoff in the case of no disclosure, 

able 1 shows that the expected payoff will be unambiguously higher than that 

f the Weak bank, and lower than that of the Good bank. For the Medium bank, 

he effect is ambiguous, with both cases possible depending on beliefs regarding 

he number of withdrawals by other depositors, as well as potential risk aversion. 

herefore, it is conceivable that disclosure has ambiguous effects on the Medium 

ank, or the Medium bank is treated as an average bank with no impact of disclo- 

ure. 

p

s

B

f

p

r

b

7 
The following channel may be at work here: when disclosure 

educes the uncertainty about a bank’s type, it also affects the be- 

iefs about the other bank’s depositors’ behavior. For those banks 

ith solid fundamentals, more precise information about a bank’s 

trength may increase the belief that the other depositors will keep 

he money in the bank. This, in turn, will reduce the propensity of 

ithdrawing. The reverse holds for the banks with poor fundamen- 

als. 

Hypothesis 2 ( Absence of interbank linkages ). When the disclo- 

ure about interbank linkages is non-informative, the withdrawal 

ecisions of Bank B’s depositors are independent of their informa- 

ion about Bank A’s type and the precision of that information. 

Hypothesis 3 ( Partial interbank linkages ). When the disclosure 

bout interbank linkages is informative, the withdrawal decisions 

f Bank B’s depositors are positively correlated with the with- 

rawal decisions of Bank A’s depositors across banks’ types. The 

orrelation is stronger for higher precision of disclosure about Bank 

’s type. 

These predictions derive from the literature on the spillover ef- 

ects of information disclosure. 16 Our design shares several features 

ith the banking model of Chen and Hasan (2006) which studies 

he role of transparency in generating panic and information-based 

ank runs. Chen and Hasan (2006) show that depositors in one 

ank have stronger incentives to react to information about other 

anks’ fundamentals. Their reactions are stronger when the infor- 

ation about the other banks is more precise and depend on the 

egree of asset commonality (i.e., the correlation between banks’ 

ortfolios). 

Our prediction from hypothesis 2 relates to the fact that the 

ype of Bank B is entirely independent of the type of Bank A. In 

his framework, the disclosure about Bank A’s fundamentals does 

ot provide any information about the fundamentals of Bank B. 

hus, we expect that Bank B’s withdrawal rates will not exhibit 

ignificant variation conditional on the signal about Bank A’s type 

nd the precision of that signal: there is no purely psychological 

ontagion. 

In what concerns the prediction following from hypothesis 3, 

e first have to observe that in the presence of (partial) interbank 

inkages, disclosure about the types of Bank A provides a (noisy) 

ignal about the type of Bank B. As a result, Bank B depositors can 

earn about their bank’s type from the disclosure about Bank A. 

hus, we expect that on the one hand, when the signal about Bank 

’s type is non-informative, the withdrawal rates from Bank B will 

ot exhibit significant variation across different signals about Bank 

’s type. On the other hand, as the precision about Bank’s A type 

ncreases, the strength of bank fundamentals leads to more coor- 

ination towards repayment for Good and Medium banks than for 

eak banks. 

We conjecture the following channel: when disclosure about 

ank A’s type is non-informative, it has no effect on the beliefs 

bout Bank B’s type or on the beliefs about the behavior of other 

ank B depositors. Thus, the pattern for withdrawals across banks’ 

ypes is similar to that for Bank A in absence of disclosure. How- 

ver, as the disclosure about Bank A’s type becomes more precise, 

t affects the beliefs of Bank B’s depositors about their bank’s type, 

s well as the beliefs about other depositors’ behavior. When more 

recise information about Bank A’s type reveal that Bank A has 

trong fundamentals, information about partial linkages between 

ank A and Bank B increases the belief that Bank B also has strong 

undamentals while reducing the belief that the other Bank B de- 

ositors withdraw their money. These changes in beliefs, in turn, 

educe the propensity of withdrawing. 
16 Admati and Pfleiderer (20 0 0) argue that information disclosure by one firm can 

e used by investors to evaluate other firms, thus generating spillover effects. 
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Table 2 

Withdrawals from Bank A with pooled disclosure conditions. 

Notes: The table shows the percentage of participants in each condition that chose 

to withdraw. The brackets signify two-sided tests of proportions. ∗/ ∗∗/ ∗∗∗ denote sta- 

tistical significance at 10%/5%/1%. N = 48 for No-disclosure, N = 94–96 for Disclo- 

sure. 
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Table 3 

Withdrawals from Bank B (No-linkages). 

Bank A Type signal Good Medium Weak 

No-disclosure 33.3% 20.8% 29.2% 

Disclosure 31.3% 27.1% 18.8% 

Notes: The table shows the percentage of participants in each condition that chose 

to withdraw. N = 24 per group in No-disclosure, N = 48 per group in Disclosure. 
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Table 4 

Withdrawals from Bank B (Partial-linkages). 

Notes: The table shows the percentage of participants in each condition that 

chose to withdraw. The brackets signify two-sided tests of proportions. ∗/ ∗∗

denote statistical significance at 10%/5%. N = 24 per group in No Disclosure, 

N = 46–48 per group in Disclosure. 
. Results: behavioral outcomes 

.1. Individual bank disclosure 

Treatment comparisons of withdrawal behavior show that most 

ariation happens when moving from no information (no disclo- 

ure) to at least some information (partial or full disclosure), as 

hown in Table B.1 in Appendix B . Thus, we pool the data from

oth disclosure treatments and compare it to the No-disclosure 

ondition. The results are reported in Table 2 . Despite all three 

anks being solvent in all conditions, we find statistically sig- 

ificant differences in withdrawal rates across disclosure levels 

nd bank type signals. We observe that disclosure of any kind 

ignificantly reduces withdrawals from banks with a Good type 

ignal and significantly increases withdrawals from banks with 

 Weak type signal compared to the No-disclosure conditions. 

he differences in withdrawal rates for depositors who receive a 

edium type signal are not significantly different between the No- 

isclosure and Disclosure conditions ( p = 0.39). That is, disclosure 

orks to reduce withdrawals from banks believed to have strong 

undamentals but aggravates the situation for those believed to 

ave weak fundamentals. Medium banks seem to be perceived as 

verage banks compared to expectations, with no apparent disclo- 

ure effects. These results are confirmed in a multivariate analysis 

ith controls ( Appendix B ): increased precision is good for strong 

anks, but has an overall negative effect on weak banks, with in- 

ignificant effects on the medium banks. 

The results for Bank A are generally consistent with Hypothesis 

 and confirm the theoretical predictions from the banking litera- 

ure (e.g., Moreno and Takalo, 2016 ). Our results speak to the lit- 

rature on the role of disclosure in achieving financial stability. As 

egulators would like to minimize the expected losses in the bank- 

ng system ( Goldstein and Leitner, 2018 ) and reduce the incidence 

f bank runs ( Bouvard et al., 2015 ), our results suggest that the

isclosure policy’s efficiency is context-dependent. During normal 

imes, disclosing information may not be desirable, because it can 

ead to bank runs from solvent banks with bad fundamentals. Con- 

ersely, during crises, disclosure may be desirable, because it can 

revent some runs (e.g., from banks with the solid fundamentals). 

An interesting observation concerns the substantially lower 

ithdrawal rates for the Good bank under No-disclosure. Below we 

ill see that a similar effect emerges for Bank B in the case of link-

ges with Bank A, but not absent linkages. The effect implies that 

he mere wording of the signal (which in this instance contains no 

tatistical information − one third likelihood of each bank type), 

ffects behavior. This might be due to a psychological anchoring 

ffect. However, we observe that the effect does not monotonically 

ollow the valence of the signal’s name. We, therefore, conjecture 

hat the impact may result from the uninformative Good signal 

roviding a coordination “sunspot.” Arifovic and Jiang (2014) show 
8 
he existence of such sunspots (using uninformative random mes- 

ages as in the current No-disclosure condition) and how they de- 

end on the coordination problem. It seems that the Good signal 

or Bank A becomes such a coordination sunspot. 

.2. Interbank linkages disclosure 

Next, we analyze the behavior of depositors in Bank B. This al- 

ows us to identify the impact of disclosure about Bank A’s type 

n their withdrawal decisions, both in the absence and presence 

f interbank linkages between the two banks. First, we focus on 

he No-linkages condition, for which all depositors know that the 

robability of both banks having the same type is 33%. 

The columns in Table 3 show depositors’ withdrawal rates from 

ank B contingent on different signals about Bank A’s type. Having 

ealized in the previous section that the distinction between partial 

nd full disclosure is of minor importance to depositors, we pool 

oth treatments to analyze withdrawals from Bank B. Neither in 

he No-disclosure nor in the Disclosure setting there are any sta- 

istically significant differences in pairwise proportions testing of 

he withdrawal rates from Bank B across Bank A’s type (comparing 

long the rows, within the two disclosure conditions). At the same 

ime, we also do not find any statistically significant differences 

n the withdrawal rates from Bank B across disclosure conditions, 

olding the signal about Bank A constant (i.e., comparing along the 

olumns). In the absence of interbank linkages between the two 

anks, depositors do not seem to (inadequately) transfer informa- 

ion disclosed about Bank A to Bank B, i.e., we do not find any ev-

dence for purely psychological financial contagion in the absence 

f interbank linkages. This result is in line with our Hypothesis 2, 

nd consistent with findings in Brown et al. (2017) that contagion 

s not just occurring arbitrarily in the absence of economic linkages 

etween banks. 

Next, we report the Partial-linkages condition results, for which 

ithdrawal rates from Bank B are depicted in Table 4 . We first 

ompare withdrawal rates along the rows. When depositors know 

hat there is a two-thirds probability for Bank B having the same 

ype as Bank A, but they do not have any information about the 

atter type (No-disclosure), withdrawal rates from Banks B do not 

iffer statistically significantly across the three types of signals. In 

ontrast, when depositors do receive valuable information about 

ank A, they also take the presence of interbank linkages between 
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Fig. 1. Bank failure probabilities 

Notes: F denotes the probability of bank failure, w denotes the probability of with- 

drawal. Graph for Medium and Weak bank types with dashed line; graph for Good 

bank type with solid line. 

Table 5 

Probability of bank failure. 

Type Signal Good Medium Weak 

Bank A 

No-disclosure 4.3% 67.6% 57.8% 

Disclosure 0.03% 57.0% 82.3% 

Bank B (No-linkages) 

No-disclosure 25.9% 50.3% 64.5% 

Disclosure 23.3% 61.3% 46.5% 

Bank B 

(Partial-linkages) 

No-disclosure 7.4% 64.5% 64.5% 

Disclosure 4.3% 59.6% 70.3% 

Notes: Columns Good/Medium/Weak show expected bank failure probabilities for 

each bank type signal. These are calculated by treating observed withdrawal rates 

as withdrawal probabilities. 
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6

he two banks into account when making their withdrawal deci- 

ion for Bank B. In the presence of interbank linkages and mean- 

ngful disclosure about Bank A, the withdrawal rates from Bank 

 are statistically significantly lower if the signal for Bank A is 

ood rather than Weak. The difference in withdrawals from Bank 

 when the signal about Bank A’s type reveals Good rather than 

edium fundamentals remains marginally statistically significant. 

owever, there is no statistically significant difference in with- 

rawals from Bank B between Medium and Weak type signals 

 p = 0.45). These observations are consistent with our third hy- 

othesis (i.e., information disclosed about Bank A is used for Bank 

 only when it is meaningful) and confirm the theoretical predic- 

ions from the banking literature (e.g., Chen and Hasan (2006) ). 

Again, it is also possible to compare withdrawal rates from 

ank B in the Partial-linkages condition along the columns. That 

s, we can hold the type signal for Bank A constant and com- 

are withdrawal rates from Bank B between No-disclosure and Dis- 

losure conditions. Disclosure seems to reduce withdrawals from 

anks that are believed to have strong fundamentals (i.e., Good 

nd Medium banks) and increase the rates for those believed 

o have poor fundamentals (i.e., Weak banks). However, none of 

he pairwise t-tests reveals statistically significant differences in 

ithdrawal rates across treatments (all p -values > 0.6). Multi- 

ariate analyses with controls confirm the result ( Appendix B , 

ables B.2 and B.3 ). This effect is presumably driven by the weaker, 

ndirect effect of Bank A signals on Bank B under partial linkages, 

n the presence of the above-discussed sunspot effect leading to 

lready lower withdrawals for Good signals under No-Disclosure. 

.3. Bank failures 

Apart from looking at individuals’ withdrawal behavior, we also 

xamine expected outcomes of the bank-run coordination games. 

e consider expected coordination outcomes rather than the ac- 

ual outcomes in our experiments because our total number of 

anks is relatively low, and coordination outcomes depend on 

ach bank’s random depositor composition. 17 The focus on ex- 

ected rates is better suited to uncover the fundamental mech- 

nisms underlying bank failures in larger samples. The probabil- 

ty of a bank failure to occur depends directly on the probabil- 

ty that a randomly selected depositor withdraws. In turn, the 

robability of withdrawal is affected by the information a depos- 

tor has about their banks. In our setup, banks of Good type fail 

f two or more depositors withdraw. Banks of Medium or Weak 

ype fail if at least one depositor withdraws. Thus, depositors’ 

ithdrawal propensities translate into expected bank failures dif- 

erently. 18 Fig. 1 shows the relationship between the withdrawal 

robabilities and the probability of bank failure for the three 

ypes. 

Bank failure probabilities help us to understand the effects dif- 

erent withdrawal rates have for the various bank types. For ex- 

mple, if one-third of the depositors of Good banks withdraw, this 

nly leads to a probability of bank failure of 25.9%. In contrast, for 

edium and Weak types in our setup, the same withdrawal prob- 

bility translates into a 70.3% probability of bank failure (approx. 

.7 times as high). While individual depositors’ withdrawal behav- 

or might not be of major interest to policymakers and regulators, 

ank failures clearly are. This is because of the large number of 
17 As an example, consider 9 depositors in 3 banks of Weak type. If 3 of the 9 

epositors withdraw, we could observe anywhere from one to three bank failures, 

epending on how depositors are randomized into groups. We present actual bank 

ailure rates in Appendix B . 
18 For Good types, the probability of bank failure F G depending on withdrawal rate 

 is given by F G (w ) = 3 w 

2 − 2 w 

3 . For Medium and Weak types, it is F M,W (w ) = 1 −
 1 − w ) 3 . 

i

f

e

s

t

h

9 
epositors potentially affected and the ripple effects bank failures 

an create in the financial system. The exercise of calculating bank 

ailure probabilities from observed withdrawal decisions highlights 

ow small changes in depositor behavior interact with the po- 

entially unobservable fragility of financial institutions to produce 

arge differences in economic outcomes. 

In Table 5 we show the expected bank failure rates based on 

bserved withdrawal rates in our experiment. Overall, the bank 

ailure rates are high for all but the banks with signal Good. This 

appens even though all the banks in our setting are solvent (and 

hus they can meet their obligations as long as depositors do not 

ithdraw). Note that these failure rates need to be interpreted 

ithin the context of the experimental calibration of parameters 

nd cannot serve as a quantitative prediction outside the lab. The 

mportant qualitative insight is that less liquid banks experience 

ore withdrawals and are also more affected by withdrawals, lead- 

ng to an overall amplified failure risk compared to stronger banks. 

. Results: the role of beliefs 

.1. Beliefs and actions 

Having studied actual withdrawal behavior and observed signif- 

cant differences in the probabilities for observing subsequent bank 

ailure, we now look at the mechanisms underlying the behavioral 

ffects. As hypothesized, differences in withdrawal behavior in re- 

ponse to our treatment conditions could result from changes in 

he beliefs of depositors about the type of their banks and the be- 

avior of their fellow depositors. Different precision levels of the 
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Table 6 

Withdrawals and beliefs. 

(1) (2) (3) 

Good Medium Weak 

Panel A: Withdrawals from Bank A 

Belief: One other withdraws 1.026 ∗∗

(0.517) 

2.232 ∗∗∗

(0.400) 

1.867 ∗∗∗

(0.377) 

Belief: Two others withdraw 2.145 ∗∗

(0.953) 

2.850 ∗∗∗

(0.498) 

3.484 ∗∗∗

(0.462) 

Panel B: Withdrawals from Bank B 

Belief: Type B = Signal A -0.016 ∗

(0.008) 

0.020 ∗∗

(0.009) 

0.003 

(0.007) 

Belief: One other withdraws 1.047 ∗∗∗

(0.324) 

1.306 ∗∗∗

(0.343) 

1.592 ∗∗∗

(0.331) 

Belief: Two others withdraw 2.641 ∗∗∗

(0.520) 

2.801 ∗∗∗

(0.447) 

2.644 ∗∗∗

(0.449) 

Observations 144 142 144 

Notes: Probit models. Standard errors in parentheses. Dependent variables: Panel A: 

Withdrawal decision from Bank A. Panel B: Withdrawal decision from Bank B. Base 

category: Belief: No other depositor withdraws . Regressions by type signal for Bank 

A with pooled disclosure conditions. Confidence is controlled for. ∗/ ∗∗/ ∗∗∗ denote 

statistical significance at 10%/5%/1%. 
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Table 7 

Multivariate analysis of withdrawal beliefs for Bank A. 

(1) (2) 

Partial-disclosure −0.220 

(0.265) 

−0.104 

(0.273) 

Full-disclosure 

−1.010 ∗∗∗

(0.338) 

−0.869 ∗∗

(0.353) 

Medium signal 0.337 

(0.248) 

0.432 ∗

(0.263) 

Weak signal 0.494 ∗∗

(0.247) 

0.565 ∗∗

(0.257) 

Partial-disclosure x Medium signal 0.354 

(0.355) 

0.157 

(0.374) 

Partial-disclosure x Weak signal 0.549 

(0.353) 

0.442 

(0.368) 

Full-disclosure x Medium signal 0.373 

(0.430) 

0.033 

(0.465) 

Full-disclosure x Weak signal 1.178 ∗∗∗

(0.413) 

1.065 ∗∗

(0.433) 

Controls No Yes 

Observations 430 398 

Notes: Ordered probit model. Standard errors in parentheses. Dependent variable: 

Belief about how many other depositors in the group will withdraw. Base cate- 

gories: No-disclosure and Good type signal. Controls are age, female gender, loss 

aversion, being trained in economics, participating in Mannheim rather than Hei- 

delberg, number of bank accounts, banking with more than one institution, and 

owning a savings account. ∗/ ∗∗/ ∗∗∗ denote statistical significance at 10%/5%/1%. 
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20 Participants still seem to react to the different words used in the instruc- 

tions (Good / Medium / Weak), even absent information content, as discussed in 

Section 5.1 . 
isclosure for Bank A directly inform participants about the likeli- 

ood of encountering each bank type. This should affect their be- 

ief about how many of the other depositors, who have received 

he same information, withdraw their money. 

For both Bank A and Bank B, we asked participants to indi- 

ate how many other depositors they think would withdraw their 

oney. For Bank B, we additionally asked how likely they con- 

ider Bank B to be of the same type as Bank A. Table 6 shows

robit regression results for both banks, separately by the type of 

ank A signal. 19 We make two observations. First, for both banks, 

 higher belief in withdrawals by other depositors is highly sig- 

ificantly associated with a higher likelihood of withdrawals by a 

epositor. Second, for Bank B, the belief in the Good type is asso- 

iated with lower, and the belief in the Medium type is associated 

ith a larger likelihood of withdrawal. These effects are very small 

n comparison to the impact of the belief about other depositors’ 

ithdrawals. 

A difficulty in interpreting these associations between with- 

rawal beliefs and behavior lies in the possibility of reverse causal- 

ty. It is conceivable that depositors decide to withdraw upon re- 

eption of the signal and believe others will do the same. Two ob- 

ervations can be made that support an effect running from beliefs 

o behavior. First, for Bank A, we see that the negative impact of 

eliefs is present also for Good banks. We would expect no gen- 

ral intention to withdraw upon reception of the signal for Good 

anks, making the reverse-path unlikely. Second, for Bank B, we 

ee that beliefs about the type of the bank do not have substantial 

irect effects on withdrawal behavior. For Weak banks, the direct 

ffect is entirely absent, and for Good banks it points in the oppo- 

ite direction than the belief about others. Thus, while it is difficult 

o unambiguously identify the causal link absent opposite manip- 

lation of beliefs about type and others withdrawing, we think the 

ata suggest an interpretation in terms of withdrawals reacting to 

eliefs about withdrawals by others. 

.2. Beliefs in Bank A 

We observe a positive and statistically significant correlation 

etween the type signal about Bank A (coded as 1 = Good, 

 = Medium, 3 = Weak) and the believed number of with- 

rawals by other depositors (withdrawals are 0, 1, 2, Spearman’s 

ho = 0.29, p < 0.01). That is, signals of lower bank quality are
19 The table uses all conditions. Restricting the analysis to disclosure conditions 

nly, gives qualitatively identical results. 

b

t

10 
ssociated with a higher number of expected withdrawals. De- 

ositors also take disclosure (type signal precision) into account 

hen forming their beliefs about the behavior of others: in the 

o-disclosure treatment, in which the type signal is uninforma- 

ive, the correlation between signal type and believed number 

f withdrawals is low and only marginally statistically significant 

rho = 0.1621, p = 0.052). 20 The correlation is much stronger and 

ighly statistically significant in both treatments in which the sig- 

al is at least partially informative (Partial-disclosure: rho = 0.32, 

 < 0.01; Full-disclosure: rho = 0.40, p < 0.01). As expected, more 

recise type signals affect beliefs more strongly. The better the in- 

ormation available to depositors, the more they differentiate be- 

ween the types. 

We next turn to a multivariate regression framework, which 

lso allows us to include additional control variables. In model 

1), we regress the believed number of others’ withdrawals on the 

evel of disclosure, the bank type signal, and their interaction us- 

ng an ordered probit model. 21 In model (2), we also add controls 

or age, gender, loss aversion, being an economist, owning a sav- 

ngs account, having multiple bank accounts, banking with mul- 

iple banks, and having participated in Mannheim rather than in 

eidelberg. 22 The estimation results are shown in Table 7 . 

The regression results reveal that the main factors behind the 

eliefs about the number of withdrawals are Full-disclosure (re- 

uces withdrawal beliefs), receiving a Weak signal (increases with- 

rawal beliefs), and the combination of both situations (increases 

ithdrawal beliefs strongly). That is, while increased precision by 

ull disclosure reduces beliefs about the propensity to withdraw of 

ther depositors for strong banks, this is not the case for medium 

nd weak banks (joint effect of the coefficient of disclosure and 

ts interaction with the Medium or Weak signal). Exogeneous vari- 

tion in disclosure affects beliefs about other depositors. As ar- 

ued above, beliefs seem to translate into withdrawal decisions. 
21 OLS regressions yield qualitatively similar results. The ordered probit model 

etter fits the discrete dependent variable. 
22 There are no systematically statistically significant effects for any of the con- 

rols. 
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Table 8 

Multivariate analysis of withdrawal beliefs for Bank B. 

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

No-linkages No-linkages 

Partial- 

linkages 

Partial- 

linkages 

Partial-disclosure 0.192 

(0.323) 

0.344 

(0.333) 

0.372 

(0.336) 

0.492 

(0.356) 

Full-disclosure -0.069 

(0.327) 

-0.007 

(0.338) 

-0.070 

(0.346) 

0.004 

(0.379) 

Medium Signal -0.150 

(0.330) 

-0.051 

(0.340) 

0.226 

(0.339) 

0.289 

(0.372) 

Weak Signal -0.357 

(0.334) 

-0.233 

(0.344) 

0.138 

(0.343) 

0.216 

(0.358) 

Partial-disclosure x 

Medium 

0.0855 

(0.461) 

0.032 

(0.482) 

-0.105 

(0.471) 

-0.419 

(0.512) 

Partial-disclosure x 

Weak 

-0.275 

(0.473) 

-0.316 

(0.487) 

0.0570 

(0.472) 

0.023 

(0.498) 

Full-disclosure x 

Medium 

0.342 

(0.465) 

0.228 

(0.487) 

-0.596 

(0.507) 

-0.695 

(0.565) 

Full-disclosure x 

Weak 

0.419 

(0.468) 

0.303 

(0.481) 

0.148 

(0.484) 

-0.137 

(0.544) 

Controls No Yes No Yes 

Observations 216 207 214 191 

Notes: Ordered probit model. Standard errors in parentheses. Dependent variable: 

Belief about how many other depositors in the group will withdraw. Base cate- 

gories: No-disclosure and Good type signal. Controls are age, female gender, loss 

aversion, being trained in economics, participating in Mannheim rather than Hei- 

delberg, number of bank accounts, banking with more than one institution, and 

owning a savings account. ∗/ ∗∗/ ∗∗∗ denote statistical significance at 10%/5%/1%. 
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24 A closely related literature that studies coordination games with private 
t appears thus that one channel through which disclosure of in- 

ormation about bank fundamentals affects withdrawal behavior is 

hrough a change in beliefs about other depositors’ likely actions. 

his finding is in line with our first hypothesis. 

.3. Beliefs in Bank B 

The picture changes if we turn towards Bank B. Beliefs about 

he number of withdrawals do not correlate statistically signifi- 

antly with either the signal about Bank A or the level of disclo- 

ure. While this is expected in the absence of interbank linkages, 

t is surprising in the presence of linkages. 

We probe these observations in a multivariate framework that 

ries to uncover potential interaction effects of type signal and the 

isclosure level. The model specifications follow those of Bank A. 

e estimate the models with and without our set of controls and 

eparately for the case of No-linkages and Partial-linkages. Table 8 

hows the ordered probit regression results. 23 The belief about the 

umber of other depositors withdrawing from the bank is not sig- 

ificantly affected (in either linkage condition) by either the level 

f disclosure or the signal about Bank A or their interaction. In 

tark contrast to the results for Bank A, we do not find a statis-

ically significant influence of our treatments on the beliefs par- 

icipants form about the number of other depositors withdraw- 

ng from Bank B. As established before, beliefs still translate into 

hoices, but it is less clear how beliefs are formed for Bank B in

he first place. Given that the link between banks A and B is par-

ial at best, the signal that participants receive about the type of 

ank B seems to be too noisy to induce a strong belief response. 

. Belief heterogeneity and confidence 

Literature originating from Morris and Shin (1998) studies spec- 

lative attacks on currency pegs and builds on the global games 
23 We estimate the models separately for the two conditions to avoid the inclusion 

f a triple interaction term, which is notoriously hard to interpret. OLS regressions 

ield qualitatively similar results. 

a
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11 
pproach of Carlsson and Van Damme (1993) . In the currency at- 

ack game, agents independently choose whether to attack a cur- 

ency or not. If fundamentals are common knowledge, these games 

ave multiple equilibria. Morris and Shin (1998) show that in- 

roducing noise to agents’ private signals can collapse the set of 

quilibria to a unique one. Various studies on the effects of in- 

ormation disclosure and transparency are based on these models 

 Heinemann and Illing, 2002 ; Morris and Shin, 2007 ; Szkup and 

revino, 2015 ; Yang, 2015 ). 24 An important difference between this 

ine of research and our approach to studying financial disclosure 

s that we do not introduce noise in agents’ private signals nor 

imit information disclosure to a subset of all agents, but directly 

ary the precision of the publicly disclosed information. In our set- 

ing, all depositors possess the same (imprecise) information and 

now that all other depositors also have the same information. Yet, 

he question remains whether they react homogeneously to the in- 

ormation provided. If not, public disclosure would appear to in- 

uce a private noise component, after all. 

Recall that in the No-disclosure conditions, each bank type is 

qually likely. The signal does not provide any additional informa- 

ion, as it just states that Bank A has Good, Medium, or Weak 

undamentals with a 33% probability. Yet, for Bank A, variations 

n beliefs are much higher with signals mentioning the possibil- 

ty of Weak or Medium fundamentals than with those mention- 

ng the Good type. 25 Clearly, participants process the signals dif- 

erently, despite their identical information content. We see this 

s evidence for a heterogeneous private interpretation of identical 

ublic disclosure. 

How strongly interpretations of the public signal differ also de- 

end on their content: in the Partial- and Full-disclosure treat- 

ents, variances of beliefs about Bank A are inversely related to 

he quality of bank fundamentals. The better the fundamentals, 

he lower the variation of beliefs. However, in these treatments, 

he signals are informative and provide depositors with informa- 

ion about their most likely bank type. Larger variances with lower 

uality fundamentals may indicate that strategic uncertainty in- 

reases in the coordination problem. The uncertainty also carries 

ver across banks: for Bank B, the variance in withdrawal beliefs 

s significantly affected in the presence of partial linkages with full 

isclosure. Yet, only the Weak type signal carries enough power to 

ncrease variances compared to other type signals. 

In the next step, we hold bank type signals constant and com- 

are variances of beliefs across disclosure conditions. For Bank A, 

he effects of different disclosure levels on the variation of depos- 

tors’ beliefs are not uniform but depend on the type signal. For 

ood signals, more precisely disclosed information serves to re- 

uce variances in beliefs. There is no statistically significant effect 

or Weak signals, while for Medium signals the evidence is mixed. 

he differences do not systematically transfer to Bank B in either 

inkage condition. 

We also elicited confidence in withdrawal beliefs for all deci- 

ions in our experiment. Participants were asked to indicate how 

onfident they were in their assessment of how many other de- 

ositors would withdraw on a 0 to 100 scale. While variances of 

eliefs tell us how similar beliefs are between depositors, this pro- 

ides us with an individual-level, self-reported measure of con- 

dence. Two observations stand out: (i) Confidence is generally 

ower for Bank B than for Bank A; (ii) For both banks we find 

hat depositors are most confident in their belief when they in- 
nd public information models decisions using linear quadratic Gaussian pay- 

ff loss functions ( Baeriswyl and Cornand, 2014 ; Cornand and Heinemann, 2008 ; 

orris and Shin, 2002 ). 
25 To keep the discussion brief, we only report the main findings in the text. The 

etailed analysis including all test statistics can be found in Appendix C . 
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icate that either no other depositor or all other depositors will 

ithdraw. Confidence in the belief that only one other depositor 

ithdraws is significantly lower. In fact, this finding strongly re- 

embles the predictions of the canonical, multi-equilibria model 

f Diamond and Dybvig (1983) : either everyone withdraws, or no- 

ody. Similar to our earlier analyses of withdrawals, we find that 

he confidence in beliefs about Bank B is only affected by the level 

f disclosure in the presence of economic linkages. In their ab- 

ence, it is not. 

Overall, our results show that in a setting with common, 

et noisy, public signals, substantial belief heterogeneity emerges, 

hich ultimately affects behavior. It appears that our unified set- 

ing, which incorporates public disclosure and models interbank 

inkages, reveals heterogeneity in the private interpretation of pub- 

ic signals. It thereby connects the predictions of classic bank runs 

s coordination games models with findings on the effects of het- 

rogeneous private signals originating from the global games’ liter- 

ture. 

. Conclusion 

We study the fundamental mechanisms of information disclo- 

ure about the fragility of financial institutions. In line with our 

ypotheses and the theoretical literature, we find that the effects 

f increased precision in the information disclosed depend on the 

nancial institutions’ fundamentals. If banks are believed to have 

olid fundamentals and thus a significant capacity to withstand 

iquidity shocks, more precise disclosure reduces the likelihood of 

ank runs (i.e., large deposit withdrawals before maturity are less 

ikely). In contrast, banks that are solvent but believed to have 

eaker fundamentals in terms of liquidity are confronted with sig- 

ificantly larger early withdrawal rates when the signal about their 

undamentals becomes more precise. Our belief data shows that 

isclosed information affects the beliefs about the number of de- 

ositors expected to withdraw and suggests that depositors react 

ccordingly. 

In addition, our results suggest that disclosing meaningful infor- 

ation compared to not releasing any information has significant 

ffects on depositors’ withdrawal decisions. Revealing any informa- 

ion also seems to play a more critical role in shaping depositors’ 

ctions than increasing the disclosed information’s precision. 

Moreover, our results shed light on how and when the infor- 

ation disclosed about individual banks may affect the behavior 

f depositors from other banks. Notably, we study both the infor- 

ation disclosure about a particular bank and the transmission of 

nformation between banks in a unified setting that considers both 

he precision of disclosure about bank fundamentals and about in- 

erbank linkages. In the absence of interbank linkages, if the in- 

ormation disclosed about one bank were to systematically affect 

epositors’ likelihood of withdrawing their money from another 
ig. A.1. Cubicle to actual bank type matching. 

otes: The first row only shows Banks A, the second shows Banks B. Each circle represen

reen (Orange, Red) circles represent Good (Medium, Weak) type banks. Depositors are r

12 
ank, information would be inadequately applied to an unrelated 

ntity. We do not find any evidence for this problematic form of 

urely psychological financial contagion in our experiment. This is 

onsistent with findings in Brown et al. (2017) . 

However, in the presence of interbank linkages, we observe that 

nformation disclosed about one bank also affects the withdrawal 

ehavior of depositors at the linked institution. In this case, the 

isclosed information about one bank provides a meaningful but 

oisy signal about the second bank’s fundamentals. Our results 

uggest that depositors identify when information is valuable for 

oth institutions and act accordingly. 

Trevino (2020, p. 298) writes: “…an experimental session can- 

ot recreate exactly the decisions that investors face in financial 

arkets. However, the tensions and trade-offs are qualitatively mir- 

ored, so that we can interpret the behavior of experimental sub- 

ects as a qualitative guide to the type of behavior that financial 

arket participants might exhibit.” Keeping this caveat in mind, 

ur findings are relevant to the policy debate on the costs and 

enefits of publicly releasing bank stress tests results. Regulators 

eed to consider the opposing effects that disclosure might have 

or banks with solid vs. fragile fundamentals, especially since se- 

ective reporting conditional on a positive outcome would not be 

trategically feasible. Our results suggest that the effect of informa- 

ion disclosure is context-dependent: disclosing bank-specific infor- 

ation enhances the stability of the financial system during crises 

allowing banks with strong fundamentals to survive), but is hav- 

ng a contrary effect in normal times (by uncovering weaker banks 

nd potentially triggering deposit outflows). The potential conta- 

ion effects within the banking sector also need to be considered. 

tress test results published for a subsample of banks can affect 

ther banks which are not covered in the stress tests. Accord- 

ng to our results, such dynamic effects are relevant if, and only 

f, untested banks are considered similar to those stress-tested in 

erms of business models, portfolio exposures, or other forms of 

nterbank linkages. That also implies that if tested banks are sys- 

ematically different from untested banks, the risk of such conta- 

ion might be much lower. 

eclaration of Competing Interest 

None. 

ppendix A 

In each session, there were 18 participants. Participants were 

andomly assigned cubicles in the laboratory. The cubicles were 

lways matched in the same way to ensure an equal number of 

anks of each type in all sessions and treatment conditions. There 

lways were two Banks A of each type (Good, Medium, Weak) and 
ts a bank, i.e. a depositor group in the coordination game. 

epresented by cubicle numbers. 
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Table A.1 

Bank A – types and signals. 

Notes: G/M/W denote Good/Medium/Weak bank type. C1 to c6 denote cases 1 to 6. 

Table A.2 

Bank B – types. 

Notes: G/M/W denote Good/Medium/Weak bank type. C1 to c6 denote cases 1 to 6. 
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wo Banks B of each type in each session. Fig. A.1 shows how cu-

icles, numbered from 1 to 18, were matched to bank types. 

Example: The first Bank A of type Good consists of participants 

itting at cubicles 1 to 3. For depositors at cubicles 1 and 2, their 

ank B is also of Good type. In Bank B, their third depositor is the

articipant in cubicle 12. Their fellow Bank A depositor in cubicle 

, however, is part of the fourth Bank B, which is of also of Good

ype. For each participant, Banks A and B never consist of the same 

et of depositors. 

Note that the figure shows the actual bank types, which partic- 

pants typically do not know for sure. The only case in which they 

an be certain of a bank’s type occurs in the Full Disclosure treat- 
13 
ent, in which they know their Bank A’s type for sure. The way 

e implement group matching allows us to make truthful state- 

ents about the probabilities of banks A and B having the same 

ypes in our linkages treatment, while at the same time ensuring 

hat we can implement all information disclosure precision levels 

or banks of type A. 

Table A.1 shows the Bank A type signal each individual receives. 

t depends on a random draw, which is automatically conducted by 

he computer at the beginning of each session. This random draw 

etermines which of the different sub-cases of each treatment con- 

ition is implemented. Each case (within a treatment condition) is 

qually likely. The random draws ensure that the probabilities of 
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Table B.1 

Withdrawals from Bank A. 

Notes: The table shows the percentage of participants in each condition that chose to withdraw. The brackets 

signify two-sided tests of proportions. ∗/ ∗∗/ ∗∗∗ denote statistical significance at 10%/5%/1%; N = 46–48 in each 

group. 
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Table B.3 

Withdrawals from Bank B − multivariate analysis. 

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

No-linkages No-linkages 

Partial- 

linkages 

Partial- 

linkages 

Disclosure -0.058 

(0.325) 

0.035 

(0.343) 

-0.183 

(0.383) 

-0.217 

(0.412) 

Medium Signal -0.381 

(0.392) 

-0.210 

(0.407) 

0.419 

(0.407) 

0.269 

(0.450) 

Weak Signal -0.118 

(0.378) 

0.037 

(0.395) 

0.419 

(0.407) 

0.356 

(0.435) 

Disclosure x Medium 0.260 

(0.476) 

0.189 

(0.500) 

0.091 

(0.509) 

0.148 

(0.558) 

Disclosure x Weak -0.281 

(0.472) 

-0.401 

(0.493) 

0.301 

(0.505) 

0.286 

(0.547) 

Controls No Yes No Yes 

Observations 216 207 214 191 

Notes: Probit model. Standard errors in parentheses. Dependent variable: With- 

drawal decision for Bank B. Base categories: No-disclosure and Good type signal. 

Controls are age, female gender, loss aversion, being trained in economics, partic- 

ipating in Mannheim rather than Heidelberg, number of bank accounts, banking 

with more than one institution, and owning a savings account. ∗/ ∗∗/ ∗∗∗ denote sta- 

tistical significance at 10%/5%/1%. 

Table B.4 

Actual bank failure rates. 

Type Signal Good Medium Weak 

Bank A 

No-disclosure 25.0% 43.8% 25.0% 
ach signal being correct are truthful. Take the No-disclosure treat- 

ent as an example. Each one of the three cases is implemented 

ith 1/3 probability. Depending on the case, the members of ex- 

ctly one bank type (Good, Medium, or Weak) receive a signal that 

erfectly corresponds (in its type) to the actual bank’s type. As par- 

icipants are randomized to player numbers (cubicles in the lab), 

here is a chance of exactly 1/3 that their bank actually has the 

ype given by the signal. A similar argument holds for the Partial- 

isclosure treatment. In 2 out of 3 cases, participants receive a sig- 

al that matches their actual type of bank. 

Table A.2 shows Bank B types for each participant. Again, a 

omputerized random draw at the beginning of the session de- 

ermines which of the cases is implemented. Note that the cases 

n this treatment directly determine the actual type of Bank B for 

ach participant, rather than a signal about its type. This is the 

esult of participants receiving a statement about the probability 

hat their Bank B is of the same type as Bank A. In the No-linkages

reatment and in each of its cases, the members of exactly one 

ype of Bank A (Good, Medium or Weak) face a Bank B which is of

he same type as A. In the Partial-linkages treatment and in each of 

ts cases, the depositors of two Bank A types face a Bank B which

s of the same type as A. 

ppendix B. Withdrawals Bank A 

Bank Failures 
able B.2 

ithdrawals from Bank A − multivariate analysis. 

(1) (2) 

Disclosure -1.161 ∗∗∗

(0.441) 

-1.071 ∗∗

(0.474) 

Medium signal 0.662 ∗∗

(0.299) 

0.788 ∗∗

(0.328) 

Weak signal 0.476 

(0.304) 

0.654 ∗∗

(0.328) 

Disclosure x Medium signal 0.958 ∗

(0.500) 

0.838 

(0.540) 

Disclosure x Weak signal 1.678 ∗∗∗

(0.500) 

1.566 ∗∗∗

(0.534) 

Controls No Yes 

Observations 430 398 

otes: Probit model. Standard errors in parentheses. Dependent variable: With- 

rawal decision for Bank A. Base categories: No-disclosure and Good type signal. 

ontrols are age, female gender, loss aversion, being trained in economics, partic- 

pating in Mannheim rather than Heidelberg, number of bank accounts, banking 

ith more than one institution, and owning a savings account. ∗/ ∗∗/ ∗∗∗ denote sta- 

istical significance at 10%/5%/1%. 

Partial-disclosure 0.0% 75.0% 81.3% 

Full-disclosure 0.0% 43.8% 75.0% 

Bank B (No-linkages) 

No-disclosure 37.5% 37.5% 75.0% 

Disclosure 62.5% 62.5% 25.0% 

Bank B (Partial-linkages) 

No-disclosure 37.5% 50.0% 50.0% 

Disclosure 12.5% 50.0% 56.3% 

Notes: Columns Good/Medium/Weak show bank failure rates for each bank type 

signal. 
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ppendix C. Belief heterogeneity 

Table C.1 shows the distribution of the believed number of 

ithdrawals by other depositors separated by precision of the 

isclosed information and the type signal about Bank A. It also 

ncludes means and standard deviations of the distributions of 

eliefs. We observe that in all disclosure conditions, standard 

eviations of beliefs are significantly lower with Good signals 

han with Medium or Weak signals (pairwise Levene’s tests, No- 

isclosure: G/W: p < 0.01, G/M: p < 0.05; Partial-disclosure: G/W: 
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Table C.3 

Withdrawal beliefs for Bank B (Partial-linkages). 

Withdrawals 

0 1 2 Mean SD 

No-disclosure 

Good 58.3% 37.5% 4.2% 0.46 0.59 

Medium 50.0% 41.7% 8.3% 0.58 0.65 

Weak 58.3% 29.2% 12.5% 0.54 0.72 

Partial-disclosure 

Good 41.7% 50.0% 8.3% 0.67 0.64 

Medium 45.8% 33.3% 20.8% 0.75 0.79 

Weak 37.5% 45.8% 16.7% 0.79 0.72 

Full-disclosure 

Good 58.3% 41.7% 0.0% 0.42 0.50 

Medium 77.3% 18.2% 4.6% 0.27 0.55 

Weak 54.2% 33.3% 12.5% 0.58 0.72 

Notes: Columns 0/1/2 show the share of participants with the respective combina- 

tion of type signal and belief about the number of withdrawals by other deposi- 

tors in the treatment. There are 24 observations per type signal, except for Full- 

disclosure, Medium where there are 22. 

Table C.4 

Confidence in beliefs for Bank A. 

Withdrawals 

0 1 2 

No-disclosure 

Good 66.46% 44.31% 61.00% 

Medium 66.78% 43.25% 82.20% 

Weak 62.04% 55.86% 74.2% 
 < 0.001, G/M: p < 0.001; Full-disclosure: G/W: p < 0.001, G/M: 

 < 0.001). Differences given Medium and Weak signals are only 

ignificant in the Full-disclosure condition (No-disclosure M/W: 

 = 0.327; Partial-Disclosure M/W: p = 0.053; Full-disclosure M/W: 

 = 0.001). 

The previous analysis establishes differences in the process- 

ng of the type signals, holding the level of disclosure constant. 

o study the effects of disclosure on the heterogeneity in beliefs, 

e can also hold type signals constant and compare across dis- 

losure conditions. Doing so reveals that variances are statistically 

ignificantly lower under Full-disclosure than under No-Disclosure 

pairwise Levene’s tests: Good: p < 0.001; Medium: p < 0.01; 

eak: p < 0.05). For intermediate comparisons of No- and Partial- 

isclosure as well as Partial-disclosure and Full-disclosure, the pat- 

ern is less evident. With a Good type signal, variances are com- 

aratively lower with greater disclosure (No vs. Partial: p < 0.05; 

artial vs. Full: p < 0.001), but for a Weak signal, they are indistin-

uishable (No vs. Partial: p = 0.213; Partial vs. Full: p = 0.346). For 

 Medium signal, the evidence is mixed. (No vs. Partial: p = 0.801; 

artial vs. Full: p < 0.001). 

We repeat the same analyses for the believed number of with- 

rawals by other depositors from Bank B and report the distri- 

utions in Tables C.2 and C.3 . For our No-linkages condition, in 

hich the signal for the type of Bank A does not provide infor- 

ation about the fundamentals of Bank B, we do not find any sta- 

istical differences in the standard deviations of the belief distri- 

utions between the different type signals for any level of disclo- 

ure (pairwise Levene’s tests, all p > 0.3). The picture is different 
able C.1 

ithdrawal beliefs for Bank A. 

Withdrawals 

0 1 2 Mean SD 

No-disclosure 

Good 68.8% 27.1% 4.2% 0.35 0.56 

Medium 56.3% 33.3% 10.4% 0.54 0.68 

Weak 59.0% 30.6% 10.4% 0.65 0.76 

Partial-disclosure 

Good 70.0% 25.0% 0.0% 0.25 0.44 

Medium 59.0% 37.5% 12.5% 0.63 0.70 

Weak 43.8% 25.0% 31.3% 0.88 0.87 

Full-disclosure 

Good 93.8% 6.3% 0.0% 0.06 0.24 

Medium 80.4% 15.2% 4.4% 0.24 0.52 

Weak 54.2% 14.6% 31.3% 0.77 0.91 

otes: Columns 0/1/2 show the share of participants with the respective combina- 

ion of type signal and belief about the number of withdrawals by other depositors 

n the treatment. There are 24 observations per type signal. 

able C.2 

ithdrawal beliefs for Bank B (No-linkages). 

Withdrawals 

0 1 2 Mean SD 

No-disclosure 

Good 41.7% 45.8% 12.5% 0.71 0.69 

Medium 54.2% 29.2% 16.7% 0.63 0.77 

Weak 58.3% 33.3% 8.3% 0.50 0.66 

Partial-disclosure 

Good 33.3% 50.0% 16.7% 0.83 0.70 

Medium 37.5% 45.8% 16.7% 0.79 0.72 

Weak 62.5% 29.2% 8.3% 0.46 0.66 

Full-disclosure 

Good 45.8% 41.7% 12.5% 0.67 0.79 

Medium 41.7% 37.5% 20.8% 0.79 0.78 

Weak 45.8% 37.5% 16.7% 0.71 0.75 

otes: Columns 0/1/2 show the share of participants with the respective combina- 

ion of type signal and belief about the number of withdrawals by other depositors 

n the treatment. There are 24 observations per type signal. 

Partial-disclosure 

Good 80.25% 63.58% –

Medium 66.13% 55.89% 75.17% 

Weak 57.91% 62.67% 75.4% 

Full-disclosure 

Good 88.53% 62.67% –

Medium 85.97% 61.86% 85.50% 

Weak 71.73% 47.71% 82.47% 

Notes: Columns 0/1/2 show the mean confidence in the respective combination of 

disclosure level, signal for Bank A and belief about the number of other depositors 

withdrawing. 

i

a

t  

w

t

(

W

d

c

f

p

n

F

0

c

C

c

a

r

o

c

7

p

15 
n the Partial-linkages condition. Statistically significant differences 

ppear in the Full-disclosure case, in which participants know the 

ype of Bank A for sure and know that Bank B is of equal type

ith a probability of 2/3. Even then, only the Weak signal seems 

o be strong enough to affect the variance in beliefs significantly 

Full-disclosure, G/W: p = 0.032, G/M: p = 0.374, M/W: p = 0.035). 

e do not find any significant differences for the Partial- and No- 

isclosure cases (all p > 0.17). 

Holding type signals constant and again comparing across dis- 

losure conditions, we do not find any statistically significant dif- 

erences for the No-linkages condition (pairwise Levene’s tests. All 

 > 0.42). For the Partial-linkages condition, we only observe a sig- 

ificantly lower standard deviation when comparing Partial- and 

ull-disclosure for the Medium type signal (Levene’s test: 0.79 vs. 

.55, p = 0.015). The other differences are not statistically signifi- 

ant. 

onfidence 

We report confidence values for Bank A in Table C.4 . We find 

onfidence to be increasing in disclosure (rho = 0.36, p < 0.001) 

nd decreasing in type signal (recall: higher signal is worse; 

ho = −0.16, p < 0.01). The confidence in the belief that one 

ther depositor would withdraw is significantly lower than the 

onfidence in both other beliefs (pair-wise t-tests; 0 vs. 1: means 

3.97 vs. 54.19, p < 0.001; 1 vs. 2: means 54.19 vs. 77.42, 

 < 0.001). There is no significant difference in confidence be- 
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Table C.5 

Confidence in beliefs for Bank B (No-linkages). 

Withdrawals 

0 1 2 

No-disclosure 

Good 61.30% 30.55% 74.33% 

Medium 63.85% 46.86% 46.25% 

Weak 63.00% 49.88% 73.00% 

Partial-disclosure 

Good 71.13% 61.25% 67.00% 

Medium 46.33% 44.64% 54.50% 

Weak 52.67% 50.00% 82.5% 

Full-disclosure 

Good 61.55% 59.20% 72.00% 

Medium 64.00% 46.78% 66.00% 

Weak 53.45% 41.00% 72.25% 

Notes: Columns 0/1/2 show the mean confidence in the respective combination of 

disclosure level, signal for Bank A and belief about the number of other depositors 

withdrawing. 

Table C.6 

Confidence in beliefs for Bank B (Partial-linkages). 

Withdrawals 

0 1 2 

No-disclosure 

Good 53.14% 45.11% 50.00% 

Medium 44.50% 49.5% 57.5% 

Weak 48.43% 51.57% 82.33% 

Partial-disclosure 

Good 57.50% 53.33% 60.00% 

Medium 61.73% 42.125% 60.20% 

Weak 48.22% 45.72% 49.50% 

Full-disclosure 

Good 63.86% 49.3% –

Medium 76.35% 64.50% 50.0% 

Weak 71.00% 47.75% 52.33% 

Notes: Columns 0/1/2 show the mean confidence in the respective combination of 

disclosure level, signal for Bank A and belief about the number of other depositors 

withdrawing. 
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ween zero and two withdrawals ( t -test, means: 73.97 vs. 77.42, 

 = 0.281). Clearly, depositors are more confident in their belief 

hen they indicate that either no other depositor or all other de- 

ositors will withdraw. 

Tables C.5 and C.6 show confidence values for Bank B. Confi- 

ence in the beliefs is generally lower for Bank B than for Bank 

 (two-sided paired t -test, means: 69.66 vs. 55.67, p < 0.001). 

hile in the No Linkages condition confidence is uncorrelated with 

he level of disclosure, we find a significant positive association in 

he presence of linkages (rho = 0.25, p < 0.001). As seen in the 

nalysis of withdrawal decisions and beliefs, depositors are able 

o cleanly separate between the two banks if they are not con- 

ected by economic linkages. However, the type signal received for 

ank A does not affect confidence in beliefs about the number of 

ithdrawals from Bank B in either of the two linkages conditions. 

No Linkages: rho -0.06, p = 0.362; Partial Linkages: rho = −0.02, 

 = 0.794). Similar to the pattern of confidence observed for Bank 

, we also find confidence in the belief that one other depositor 

ill withdraw from Bank B to be significantly lower than the belief 

n zero or two others withdrawing (Pair-wise t -tests: No Linkages: 

 vs. 1: means 59.47 vs. 47.87, p < 0.01; 1 vs. 2: means 47.87 vs.

5.81, p < 0.01. Partial Linkages: 0 vs.1: means 59.23 vs. 49.05, 

 < 0.01; 1 vs. 2: means: 49.05 vs. 58.95, p = 0.032). 
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