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Applying a difference-in-differences approach to explore variations in the timing of bank 

mergers in the U.S. over the last two decades, we document an increase in borrowers’ 

disclosure when their banks engage in mergers and acquisitions. The effect is stronger 

among borrowers more reliant on services from the merging banks and when mergers 

cause larger changes in banks’ monitoring and financing of borrowers. These findings sug- 

gest an information spillover effect from bank mergers to the public financial markets, and 

have implications for how changes in banking markets affect the availability of public dis- 

closure in the stock markets. 

© 2017 Published by Elsevier B.V. 

 

 

 

 

 

 

 

1. Introduction 

We provide evidence on the effects of bank mergers and acquisitions (M&As) in the U.S. on borrowers’ voluntary disclo-

sure of firm-specific information to public financial markets. The past three decades have witnessed waves of consolidations

through M&As in the U.S. banking industry. This trend has significantly reduced the number of banking institutions, and a

few large banks now hold the bulk of assets. 1 Researchers argue that the consolidation has fundamentally altered the nature

of banks as financial intermediaries, both directly by affecting how banks monitor and finance borrowers (e.g., changing the

type and nature of products and services banks offer), and indirectly by affecting borrowers’ demand for products and ser-

vices from alternative (public) financial markets. 2 Evidence on how bank mergers affect borrowers’ disclosure adds to our
� We received helpful comments from Jeffrey Burks, Robert Bushman, Scott Liao, Alvis K. Lo, Russell Lundholm, Katherine Schipper, Jacob Thomas, Joanna 

Wu (the Editor), Frank Zhang, an anonymous referee, and participants at the Duke-UNC Fall Camp, University of British Columbia, Colorado Summer 

Accounting Conference (2014), and AAA Annual Meeting (2014). We thank Bill Mayew and Jimmy Lotterer from BestCalls.com for providing the conference 

call data. We thank Jeffrey Gao, Chris Calvin, You-il Park, and especially Huihao Yan for excellent research assistance. 
∗ Corresponding author. 

E-mail addresses: qc2@duke.edu , qi.chen@duke.edu (Q. Chen), rahul.vashishtha@duke.edu (R. Vashishtha). 
1 Adams (2012) reports that over 10,0 0 0 mergers involving more than $7 trillion in acquired assets have taken place in the U.S. banking industry since 

1980, reducing the number of banks and thrifts operating in the U.S. by more than 60%, from 19,069 in 1980 to 7,011 in 2010. Similarly, Pilloff (2004) notes 

that the banking industry has become more concentrated, primarily because of mergers of healthy institutions, with the 10 largest organizations holding 

more than 50% of banking assets in 2010, compared to 36% in 20 0 0 and 13.5% in 1980. 
2 See Berger et al. (1999), Amel et al. (2004) , and DeYoung et al. (2009) for reviews on the economic consequences of bank mergers. 
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understanding of their consequences, and contributes to the growing literature that seeks to understand how firms’ incen-

tive to produce and disseminate public information is affected by various institutional mechanisms in a country’s financial

markets (e.g., Ball et al., 20 0 0; Leuz et al., 2003; Bushman et al., 2004 ). Furthermore, to the extent that public information

is a key determinant of the development of stock markets, such evidence can shed light on the interaction between public

stock markets and bank markets ( Allen and Gale, 20 0 0; Levine, 2005 ). 

We posit that bank mergers affect borrowers’ incentive to disclose information publicly by affecting the monitoring and

financing services provided by banks. Prior work, however, has not reached consensus on the specific nature and degree

of the monitoring and financing effects of bank mergers, especially for publicly listed borrowers. Therefore, whether bank

mergers can cause economically meaningful public information spillover through increased disclosure by borrowers is ex

ante unclear and ultimately an empirical question. 

On the monitoring side, mergers can change borrowers’ disclosure incentives by changing the nature and extent of bank

monitoring. Traditional banking literature emphasizes the unique role played by banks because of their ability to produce

soft, private information about their borrowers. This ability allows banks to serve as delegated monitors for public capital

providers who find it difficult to monitor firms for which much of the information is soft (e.g., Diamond, 1984, 1991; Fama,

1985 ). Following bank mergers, borrowers’ incentive to disclose may increase or decrease depending on how mergers affect

bank monitoring. On one hand, mergers can alter the nature of bank monitoring from being more soft information based to

being more hard information based, as mergers create more complex and hierarchical organizations that are less effective

at collecting and processing soft information but may be more efficient at processing hard information (e.g., Stein, 2002;

Berger et al., 2005 ). This can lead to increased public disclosure by borrowers for two reasons. First, merged banks them-

selves may rely more on hard information that can be efficiently collected through public disclosures ( Gormley et al., 2012 ).

Second, to the extent that banks’ comparative advantage in monitoring primarily emanates from their ability to process soft

information, public capital providers may rely less on bank monitoring after mergers and instead demand additional public

disclosure to facilitate their own monitoring efforts. On the other hand, to the extent that mergers discipline banks plagued

by agency problems, monitoring effort may increase at banks that did not sufficiently monitor their borrowers prior to the

mergers. This may increase the willingness of public capital providers to delegate the monitoring role to banks, reducing

the public capital providers’ demand for public disclosure. 

On the financing side, borrowers’ disclosure can change if mergers affect their access to bank credit. Bank mergers are

often motivated by efficiency gain considerations, and banks take actions and make changes in their operations to realize

these gains. While these changes may benefit the merging banks, they are not necessarily welfare improving to all borrowers

( Karceski et al., 2005; Berger et al., 1999; DeYoung et al., 2009 ). Some borrowers may be adversely affected by these changes

and might experience reduced credit availability. For example, the merged entity may re-balance and re-optimize their port-

folios to achieve better risk management. When merged banks have significant geographic overlap, they may reduce loans

to some existing borrowers to reduce their exposure to the local area ( Amore et al., 2013 ). Or, following the disciplinary

acquisition of a poorly run bank, the merged entity may cut lending to borrowers who were benefitting from inefficiently

priced cheap loans from the acquired bank. Reduced credit availability might prompt these borrowers to increase public

disclosure to improve their access to alternative financing sources ( Diamond and Verrecchia, 1991; Baiman and Verrecchia,

1996 ). 3 At the same time, these changes may also benefit some borrowers whose disclosure may decrease or remain un-

changed. 4 Therefore, whether bank mergers can cause any meaningful public information spillover via the financing channel

is also an empirical question. 

Our analysis is based on a comprehensive sample of nearly 13,0 0 0 syndicated loan contracts where the lead lenders

are commercial banks or bank holding companies and the borrowers are publicly traded companies in the U.S. exchanges

with ongoing lending relationships with their banks. We use a difference-in-differences (DiD) design in which we compare

changes in the disclosure of borrowers whose banks are involved in M&As during their contract periods to contemporaneous

changes in the disclosure of borrowers whose banks are not involved in M&As. 

Using the incidence of conference calls as our main measure of disclosure, we find that borrowers significantly increase

disclosure after their lending banks engage in M&As. The disclosure increases are not concentrated in periods immediately

after mergers; instead, they persist throughout post-merger periods. These effects are robust to the inclusion of controls for

known determinants of disclosure and to alternative measures of disclosure based on earnings forecasts. 

In cross-sectional analyses, we find that the effects of bank mergers are stronger for borrowers who are more vulnerable

to disruptions in banking services following mergers. Specifically, the disclosure increases are larger for borrowers who are

more reliant on the merging banks to finance their assets and who do not have alternative existing banking relationships.

Consistent with the monitoring channel, we also find that disclosure increases are larger when banks perform a stronger

monitoring role (as proxied by the number of covenants in the borrowers’ existing covenants), when information about
3 Because public disclosure is an efficient way to resolve information asymmetries and improve terms of financing with dispersed public capital providers, 

firms that try to access public capital would be expected to increase public disclosure. While borrowers that attempt to access private funding sources can 

rely on private communications to reduce information asymmetries, to the extent that public disclosure helps attract the attention of private capital 

providers, even these borrowers may increase public disclosure. 
4 While prior evidence suggests that mergers improve banks’ operating efficiency (e.g., Akhavein et al. (1997), Berger et al. (1999), DeYoung et al. (2009) ), 

the evidence is inconclusive on the specific sources of these gains, which types of borrowers are affected and how (e.g., small businesses or publicly traded 

firms), and whether the gains are passed (if at all) to borrowers or depositors ( Park and Pennacchi (2009) ). 
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borrowers’ operations tends to be soft (as proxied by a composite score based on borrowers’ intangible assets and R&D

expenditure), and when their banks’ pre-merger organizational structures are more suitable for soft-information monitoring

(as proxied by the number of branches operated by the banks). Finally, consistent with the financing channel, we find that

the effects of mergers are stronger for borrowers when the merging banks have more correlated geographic exposures and

thus are more likely to cut lending to their existing borrowers for risk diversification purposes. 

We examine the sensitivity of our results to two alternative explanations. The first one is that changes in local economic

conditions coinciding with bank mergers could be driving our results. We conduct three analyses to address this concern.

First, we show that our findings are robust to the inclusion of a comprehensive set of controls for location-level economic

conditions. Second, we find that our results are robust to the inclusion of state-year or MSA-year interactive dummies that

flexibly absorb the effect of any time-varying local-level economic shocks. Finally, our findings are also robust to estimating

the DiD specification on a propensity score matched sample in which each treatment borrower (affected by bank mergers) is

matched to an economically similar control borrower (unaffected by bank mergers) from the same location. These findings

suggest that the disclosure increase is unlikely to be driven by changes in local economic conditions. A second alternative

explanation is that our results reflect the effect of poor financial health of banks engaged in mergers. We note that prior

studies show that bank mergers in the U.S. have largely been driven by regulatory, technological, and competitive changes,

and most mergers involved healthy financial institutions ( Pilloff, 2004 ). In addition, we find that the disclosure increase does

not vary with proxies for bank performance and also manifests when banks are in good health prior to mergers. 

We also document two findings consistent with the premise that bank mergers cause disruptions in borrowers’ banking

service. First, we find that relative to borrowers whose banks did not engage in M&A activities, borrowers of merged banks

reduce their reliance on bank credit and increase their reliance on public bond financing following mergers. Second, we

document significant negative stock price reactions to borrowers upon the announcement of their bank mergers. Collectively,

these findings are consistent with the interpretation that the disclosure increase reflects borrowers’ response to disruptions

in banking services caused by mergers at their existing lending banks. 

Our study contributes to the literature on bank mergers. Merger waves over the last three decades have fundamentally

altered the nature of banks as financial intermediaries in the U.S., and a growing literature seeks to understand the eco-

nomic consequences of this development. Our study is the first to explore the consequences of this change for the public

information environment in the banking market. Our results suggest that banking consolidation prompts borrowers to in-

crease transparency to improve access to alternative financing sources and to meet the informational demands of capital

providers in a changed monitoring environment in which both public capital providers and banks rely more on public, hard

information for monitoring purposes. The large number of bank mergers in the U.S. over the last three decades suggests

that our findings can shed light on the over-time increases in voluntary disclosure by U.S. public companies ( Bushee et al.,

2004 ). More generally, because the availability of public information affects the ability of stock markets to allocate resources

efficiently, our finding of a spillover effect from bank mergers also improves our understanding of the channels through

which financial markets affect resource allocation in the economy, and informs the debate on bank- versus market-based

financial systems ( Allen and Gale, 20 0 0 ; Levine, 20 05 ). While our main focus is on the consequences for the public infor-

mation environment, our findings on borrowers’ financing changes around mergers add to our understanding of how U.S.

bank mergers affect bank credit supply to publicly listed borrowers. 5 

Our study also contributes to recent research establishing the importance of banking relations on firms’ public informa-

tion disclosure behaviors. Lo (2014) finds that borrowers increase disclosure following deterioration in their banks’ financial

health, consistent with the hypothesis that firms increase disclosure to facilitate access to public financing when continued

access to bank financing is under threat. Vashishtha (2014) finds that borrowers reduce disclosure after covenant violations;

he concludes that reduced disclosure reflects a delegation of monitoring to banks by shareholders who consequently de-

mand less disclosure. Gormley et al. (2012) find an increase in timely loss recognition after foreign bank entry in India due

to these banks’ greater demand for hard, public information for screening and monitoring borrowers. Martin and Roychowd-

hury (2015) find evidence of a decrease in timely loss recognition after the initiation of trading in credit default swaps, con-

sistent with a reduction in lenders’ monitoring incentives following this development. Our study shares with these papers

the common theme that borrowers optimally change disclosure in response to changes in their banking relationships. 

The rest of the paper is organized as follows. Section 2 develops our hypotheses. Section 3 describes the data and sample.

Main results are presented and discussed in Section 4 . Section 5 presents additional analyses and robustness tests, and

Section 6 concludes. 

2. Hypotheses development 

Prior work argues that bank merger waves have significantly altered the scope and nature of banks’ operations, as well

as their ability and incentives to monitor and finance borrowers ( Berger et al., 1999 ). We posit that these changes can affect

borrowers’ disclosure incentives in response to changes in borrowers’ monitoring environments (the monitoring channel),

and to changes in banks’ financing services to borrowers (the financing channel). In this section, we summarize the relevant

arguments. 
5 A closely related study is that of Erel (2011) , who analyzes the effect of bank mergers on loan pricing using loan-level data. However, her data do not 

have identifying information about borrowers and therefore cannot reveal how bank mergers affect publicly listed borrowers. 
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2.1. The monitoring channel 

Under the monitoring channel, bank mergers can cause borrowers to increase disclosure because the banks’ monitoring

style evolves from being based primarily on soft information to being based more on hard, quantitative information. The

traditional literature on relationship banking recognizes banks’ role as delegated monitors because of their unique ability to

access and produce soft, private information about their borrowers (e.g., Diamond, 1984, 1991; Fama, 1985; James, 1987 ).

Because dispersed public capital providers rely mainly on hard, public information for monitoring, they find it too costly

to monitor and provide capital to firms for which much of the information is soft. As a result, for such borrowers, public

capital providers optimally delegate (at least part of) the monitoring effort to banks; this reduces public capital providers’

own demand for public disclosure for monitoring purposes ( Ball et al., 20 0 0; Vashishtha, 2014 ). 

Recent work argues that bank mergers could fundamentally change the nature of banks’ monitoring by altering their

organizational structures (e.g., Stein, 2002; Berger et al., 2005 ). Specifically, mergers result in larger, more complex, and

more hierarchical banking organizations that are less effective at collecting and processing soft information but may be more

efficient at processing hard information. Theoretical studies show that complex, hierarchical organizations rely less (more)

on soft (hard) information because such organizations face higher costs in motivating agents to produce and truthfully

represent soft information, as well as in accurately communicating soft information within organizations. 6 Several empirical

studies provide evidence that banks’ organizational structure affects their relative reliance on soft versus hard information,

and consequently their lending practices. 7 

The shift in the nature of bank monitoring could generate higher demand for public disclosures from capital providers.

The higher demand can come from banks themselves. To the extent that much of the hard information can be efficiently

collected through public disclosures, after M&As, banks may reduce their costly private information collection effort s and

may instead rely more on public disclosures. Consistent with this possibility, Gormley et al. (2012) find that foreign banks

demand more conservative accounting reports to facilitate their screening and monitoring effort s. Higher demand may also

come from other external capital providers. To the extent that banks’ comparative advantage in monitoring emanates pri-

marily from their ability to process soft information, after M&As, public capital providers may rely less on bank monitoring

and instead demand additional public disclosure to facilitate their own monitoring effort s. 

On the other hand, mergers could also affect bank monitoring in ways that could lead to a decrease in borrowers’ dis-

closure. The literature on the market for corporate control argues that mergers can act as a disciplining device for firms

plagued by agency problems (e.g., Shleifer and Vishny, 1997 ). As a result, monitoring efforts may increase following mergers

at banks that were not sufficiently monitoring their borrowers prior to the mergers. This can in turn increase public capital

providers’ incentive to rely more on bank monitoring, reducing their own demand for public disclosure. 

2.2. The financing channel 

Under the financing channel, public information spillovers may result if bank mergers adversely affect the availability of

credit to some borrowers who may increase disclosure in their effort to offset the consequences of reduced access to credit. 8

While mergers are usually motivated by efficiency gains, these gains may not be welfare improving for all borrowers. For

example, in disciplinary mergers that involve the acquisition of poorly run target banks plagued by agency problems, target

banks’ borrowers may be benefitting from below-cost cheap credit prior to mergers. Following such mergers, efforts by the

new management of the merged entity may reduce or completely eliminate credit to such borrowers. 

In general, actions taken by merging banks to realize efficiency gains may adversely affect credit availability to some

borrowers even when these borrowers are profitable to banks. For example, following the increased complexity in orga-

nizational structure and associated changes in monitoring style (e.g., Stein, 2002 ), the merged entity may realize that it

is no longer profitable to lend to borrowers whose credit relevant information tends to be soft ( Berger et al., 2005 ), such

banks may decide to refocus their lending more on borrowers that can be more cost-effectively monitored based on hard

information and cut lending to borrowers that do not generate reliable hard information. Mergers can also create adverse

effects on some borrowers because of risk management and portfolio optimization considerations (e.g., Berger et al., 1999 ).
6 Aghion and Tirole (1997), Baker et al. (1999) , and Stein (2002) analyze the incentive effect of organizational hierarchy in motivating information 

production, Crawford and Sobel (1982) highlight the difficulty of truthfully representing information with misaligned incentives, and Radner (1993) and 

Bolton and Dewatripont (1994) emphasize the costs of transmitting information in large organizations. 
7 Consistent with large banks being less able to collect and act on soft information than small banks, Berger et al. (2005) find that large banks are 

less willing to lend to informationally difficult clients, interact more impersonally with their borrowers, and have shorter and less exclusive relationships. 

Similarly, Cole et al. (2004) find that large banks are more likely to employ standard criteria obtained from financial statements in loan decisions, whereas 

smaller banks tend to rely on information about the character of the borrowers. Liberti and Mian (2009) find that loan decisions are more likely to be 

based on hard (soft) information when they are made by managers at higher (lower) levels of the hierarchy. 
8 Anecdotal evidence suggests that bank mergers can adversely affect some borrowers. Nearly two-thirds of the chief executive officers and treasurers in 

a survey conducted in 2004 said that a bank had denied credit or increased loan prices because the corporate executive did not buy additional services 

( Sapsford (2004) ). The executives in the survey attribute this to the “growing clout and competition in the banking industry that have come with the 

consolidation and the repeal of laws separating the banking and brokerage business.” Sapsford and Sherer (2001) also provide many examples of large 

firms (e.g., Coca Cola) that had difficulty obtaining bank financing following bank mergers, and note that “borrowers are coping by borrowing less, raising 

more in bonds, or giving banks more non-loan business in return for loans.”
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For example, following mergers between banks with geographic overlap, the merged entity may cut lending to some exist-

ing borrowers to achieve better loan portfolio diversification ( Amore et al., 2013 ). Finally, anecdotal evidence suggests that

banks may become more selective in lending after mergers, as they gain access to alternative markets and clienteles and

have more profitable business opportunities to pursue than lending to existing borrowers ( Sapsford, 2004 ). 

The adverse financing effect can prompt banks’ existing borrowers to increase public disclosure for two possible reasons.

First, to the extent that reduction/discontinuation of credit supply by the merged bank is also accompanied by reduced

monitoring effort, the existing shareholders of these borrowers may increase their demand for public disclosure to facilitate

their own monitoring. Second, borrowers may also increase public disclosure to improve their access to alternative sources

of financing to offset the lost bank credit. Specifically, firms with relatively easy access to public financing (e.g., firms with

above investment grade credit rating or large, financially strong firms) may attempt to offset the loss of bank credit by

accessing public debt markets ( Sapsford and Sherer, 2001 ). These firms could increase public disclosure because public dis-

closure is a more cost-effective way than private communications to resolve information asymmetries and improve their

terms of financing with a dispersed set of potential, public capital providers ( Diamond and Verrecchia, 1991; Baiman and

Verrecchia, 1996) ). Firms with no easy access to public financing (e.g., those with severe information asymmetries) may re-

sort more to private sources for alternative financing. When this is the case, they may rely more on private communications

to reduce information asymmetries with these investors. However, to the extent that public disclosure can help attract the

attention of alternative private funding sources in the first place, they may also have incentive to increase public disclosure

for this reason. 

While mergers may adversely affect some borrowers’ access to bank credit, they may at the same time increase bank

credit availability to other borrowers who might benefit from some of the efficiency gains generated from bank mergers.

These borrowers may increase their reliance on bank financing, which leads to no change or even a decrease in public

disclosure. Therefore, the net effect from the financing channel can be ambiguous. 

Prior research offers no direct evidence on the extent to which mergers alter banks’ monitoring style and effort. Simi-

larly, while prior studies ( DeYoung et al., 2009 ) document significant improvements in bank performance following mergers

(consistent with the presence of efficiency gains), the evidence is inconclusive on what changes banks implement to realize

these gains, and on the extent to which banks pass on the efficiency gains to customers. The evidence is close to nonexistent

for publicly traded borrowers in the U.S.. For example, while Berger and Udell (1996) and Erel (2011) find lower post-merger

loan rates for small and medium businesses in the U.S., Park and Pennacchi (2009) find lower deposit rates in markets with

large banks, suggesting rent extraction from depositors. Black and Strahan (2002) find that the formation of new businesses

increases as the share of small banks decreases, consistent with the idea that banking consolidation improves financing for

new businesses. At the same time, Garmaise and Moskowitz (2006) find evidence of decreased credit availability and higher

rates in areas with significant bank mergers, and Erel (2011) finds higher post-merger loan prices when merged banks have

significant overlap in their markets. 9 The lack of consensus on how mergers change banks’ monitoring and financing be-

haviors suggests that whether mergers can have a meaningful effect on borrowers’ disclosure on average is ultimately an

empirical question. That question is the focus of our study. 

3. Sample construction and description 

3.1. Sample construction 

We draw data from multiple sources to construct our main sample, which spans from 1999 to 2008. 10 To construct our

base sample, we start with firms in the Compustat database for which data on bank loans are available in the Loan Pricing

Corporation’s (LPC) Dealscan database. We then identify the lead banks for all loan contracts for these firms using the lender

information provided in the Dealscan database. Following prior literature (e.g., Bharath et al., 2011 ), we identify a bank as

the lead bank if the Dealscan database indicates that it is the lead arranger. When the lead arranger credit is missing, we

identify the lead arranger as the lender whose role has been specified as Admin Agent, Agent, Arranger or Lead Bank in the

database. 

Dealscan typically reports as lead arranger the name of the institution listed on the cover page of a loan document.

As a result, regional branches or offices are often listed as the lender of record. Because these distinctions are often legal

rather than operational, we aggregate these entities into their parent institutions using the Federal Financial Institutions

Examination Council’s National Information Center (NIC) and annual reports as a source of ownership information when

necessary. 

We collect information on the merger activities of lead banks using the SNL Financial Bank Mergers and Acquisitions

Database (SNL database). SNL Financial is a private data vendor that provides comprehensive information on the M&A activ-

ities of banking institutions in the U.S.. We hand-match the lead banks identified from loan contracts to the SNL database us-

ing bank names and geographic information, whenever available. We verify the accuracy of the match between the Dealscan
9 Outside of the U.S., Sapienza (2002) and Bonaccorsi di Patti and Gobbi (2007) find that bank mergers in Italy result in termination of bank relationships, 

especially with informationally opaque firms, reducing these firms’ credit availability and investment rates. 
10 The sample period is determined primarily by the conference call data made available to us by BestCalls.com. 
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Table 1 

Descriptive statistics. 

Panel A: Time-series distribution of sample mergers 

Year Number of mergers 

% of contracts 

affected by mergers 

1995 162 55% 

1996 123 58% 

1997 99 46% 

1998 149 53% 

1999 68 53% 

20 0 0 55 48% 

2001 41 52% 

2002 35 36% 

2003 22 29% 

2004 27 65% 

2005 21 54% 

2006 33 42% 

2007 38 45% 

2008 19 48% 

Total / Average 892 49% 

Panel B: Summary statistics 

Mean Std p10 p25 p50 p75 p90 

Merger Variables 

Merger 0.480 0.50 0.00 0.00 0.00 1.00 1.00 

Acquirer 0.398 0.49 0.00 0.00 0.00 1.00 1.00 

Target 0.112 0.32 0.00 0.00 0.00 0.00 1.00 

In-state 0.195 0.40 0.00 0.00 0.00 1.00 1.00 

Disclosure Variables 

Conf_call 0.589 0.49 0.00 0.00 0.00 1.00 1.00 

Forecast 0.396 0.49 0.00 0.00 0.00 1.00 1.00 

Precision 1.227 1.56 0.00 0.00 0.00 3.00 3.00 

Control Variables 

Assets ($ millions) 11,512 70,982 145 441 1556 5789 19,314 

B/M 0.723 0.26 0.37 0.53 0.72 0.90 1.05 

Leverage 0.310 0.20 0.06 0.17 0.30 0.42 0.55 

R&D 0.004 0.01 0.00 0.00 0.00 0.00 0.01 

#Segment 2.230 1.46 1.00 1.00 2.00 3.00 4.00 

Age 22.253 20.1 3.5 7.2 14.6 32.7 54.0 

Volatility 0.121 0.07 0.05 0.07 0.10 0.15 0.20 

Price 25.937 42.05 4.59 10.06 19.25 32.30 48.79 

Return 0.031 0.28 -0.25 -0.11 0.02 0.14 0.29 

Loan contract Variables 

%BankLoan 0.253 0.218 0.04 0.10 0.19 0.35 0.54 

# of banking relations 1.676 0.853 1.00 1.00 1.00 2.00 3.00 

# of banks nearby 71.37 53.57 21 31 57 92 164 

Dummy for multiple relations 0.479 0.500 0.0 0 0 0.0 0 0 0.0 0 0 1.0 0 0 1.0 0 0 

# of covenants 4.306 2.626 1.00 2.00 4.00 6.00 8.00 

Remaining maturity (days) 1284 706 361 778 1247 1715 2185 

Panel A provides the descriptive statistics for the time-series distribution of merger incidences in our sample and their impact on loan contracts 

in Dealscan, as measured by the percentage of contracts affected by mergers, from 1995–2008. Panel B provides the summary statistics for the key 

variables in our primary sample for the analyses on conference calls. The sample period spans from 1999 to 2008 and contains a maximum of 118,269 

contract-bank-quarter observations. All variables are defined in Appendix A . 

 

 

 

 

 

 

 

loan data and the SNL merger data using information from NIC and press articles available on the internet. The match re-

sults in a total of 892 mergers, staggered over 1995–2008. Table 1 , Panel A provides the time-series distribution of merger

occurrences and the percentage of loan contracts affected by mergers. As expected, as the industry consolidates, the num-

ber of mergers gradually declines over time. However, the percentage of loan contracts affected by mergers stays relatively

stable at around 50%, suggesting that approximately half of the observations in our sample are affected by mergers. The

staggered distribution of bank mergers enables us to apply the DiD design to identify the effect of mergers. 

3.2. Measuring disclosure 

Our main measure of disclosure is based on the incidence of management conference calls. Conference calls are a flexi-

ble and rich disclosure medium that allows for the release of a wide variety of information through both quantitative and
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qualitative disclosures. Prior research shows that conference calls convey material information to outsiders ( Frankel et al.,

1999; Bowen et al., 2002 ), are persistent/recurring once initiated ( Skinner, 2003 ), and can help reduce pricing inefficiency

( Kimbrough, 2005 ). In addition, the open nature of conference calls allows sophisticated analysts/investors to directly com-

municate with and scrutinize managers ( Mayew, 2008; Mayew et al., 2013 ), making it difficult for managers to hide bad

news ( Hollander et al., 2010 ). Collectively, these findings suggest that the use of conference calls reflects a significant com-

mitment by firms to create a transparent information environment. 

We obtain data on conference calls from BestCalls.com from 1999 to 2008. We measure conference call activity using

a dummy variable (CONF_CALL) for the issuance of at least one conference call during a quarter. Since prior studies find

no known issues with the coverage of BestCalls.com, we code CONF_CALL as zero for firms that never appear in the Best-

Calls.com database. Our inferences, however, remain unchanged if we remove firms that never appear in the BestCalls.com

database. We also note that such data-coverage issues are unlikely to affect our findings because we do not expect changes

in data coverage of borrowers to systematically coincide with bank mergers. The mean value for CONF_CALL is 0.589 (see

Table 1 , Panel B). 

Our final sample comprises a maximum of 12,955 contracts from 121 lead banks corresponding to 3611 borrowers for

which all required information is available for our main estimation equations. We collect data on required variables at

quarterly frequency over the contract duration for each contract-bank combination. Our unit of analysis is at the contract-

bank-quarter level. Our sample contains a maximum of 118,269 contract-bank-quarter observations for analyses. The average

(median) contract term in our sample is 17 (19) quarters. Table 1 , Panel B presents the summary statistics for the main

variables used in the analyses, and their definitions and calculations are described in Appendix A . It shows that bank loans

are an important source of financing for our sample firms: on average, borrowers in our sample finance more than a quarter

of their assets with bank loans. Given that close to 50% of our observations are affected by mergers, these statistics suggest

that bank mergers can affect a significant portion of borrowers’ external financing. 

3.3. Empirical specification 

We estimate the effects of mergers on borrowers’ disclosure using the following specification: 

CONF _ CAL L i,b,t = αi,b + γt + β0 ME RGE R i,b,t + λZ i,t + ε i,b,t (1) 

where CONF _ CAL L i,b,t equals 1 if firm i conducts at least one conference call in quarter t during the period it has an ongoing

syndicated loan contract with bank b. MERGER i,b, t is a dummy variable that equals 1 for all quarters after the completion

of the merger in which bank b is involved, and zero otherwise. MERGER i,b, t is set to zero for the entire duration of the

loan contract if bank b is not involved in any merger during that period. We drop the transition quarters between the

announcement and the completion dates of the mergers. The mean (median) duration of the transition period is 1.76 (1.67)

quarters. In untabulated analyses, we find that our inferences remain unchanged if we retain the transition period and set

the MERGER i,b, t dummy for the transition period to be 1 or zero. Z i,t is a set of firm-quarter control variables commonly used

in the literature to explain firms’ voluntary disclosures. Eq. (1) also includes quarterly time dummies ( γ t ) and contract-bank

fixed effects ( αi,b ) to remove the effect of any time-specific common shocks and any unobservable time-invariant cross-

sectional differences across borrower-bank combinations. 

Eq. (1) represents a linear probability model for CONF_CALL. We use the linear model as our main specification because

prior research shows that non-linear logit or probit models with fixed effects can produce biased coefficient estimates due

to the incidental parameters problem ( Neyman and Scott, 1948; Lancaster, 20 0 0; Greene, 20 04 ). Linear models may, how-

ever, introduce heteroscedastic and non-normal errors. To address these issues, we use standard errors that are robust to

deviations from the assumption of homoscedastic and normal distribution of errors ( Wooldridge, 2002 ; page 454). Linear

models may also produce predicted probabilities that fall outside the unit interval. We do not see this as a significant draw-

back as our main purpose is to estimate the average marginal effects, which, as explained in Angrist and Pischke (2009) and

Wooldridge (2002) , can be estimated reasonably well using linear probability models. In a robustness check discussed later,

we find that our inferences remain unchanged if we use a non-linear logit model. 

With the inclusion of time and contract-bank fixed effects, Eq. (1) represents a difference-in-differences specification

similar to the one in Bertrand and Mullainathan (2003) . The coefficient on MERGER represents the average causal effect

of bank mergers on their borrowers’ disclosure, under the assumption that the timing of bank mergers is exogenous with

respect to individual borrowers’ disclosure decisions. We believe this assumption is plausible as prior studies indicate that

bank merger waves were largely driven by regulatory, technological, and competitive changes ( Pilloff, 2004 ). Because our

unit of analysis is at the contract-bank-quarter level, firms with multiple syndicated loan contracts and firms with multiple

lead banks on a single contract will appear multiple times in our sample for a given quarter. We therefore obtain all standard

errors after clustering at the firm level to allow for arbitrary forms of correlation between observations from the same firm.

About 30% of observations in our sample are from contracts where the lending banks did not experience mergers during the

contract periods. For these observations, the MERGER dummy is not estimable because of the inclusion of the contract-bank

fixed effects. These observations serve as the control group to help obtain sharper coefficient estimates. Our results are not

affected by excluding these observations. 
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Table 2 

Main effect of bank merger on borrower disclosure. 

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

Linear regression Conditional logit 

PRE_MERGER −0.004 

(0.647) 

MERGER 0.024 ∗∗∗ 0.025 ∗∗∗ 0.022 ∗∗ 1.612 ∗∗∗

(2.985) (3.143) (2.422) (3.912) 

TARGET 0.035 ∗∗

(2.276) 

ACQUIRER 0.017 ∗∗

(2.126) 

Log(assets) 0.044 ∗∗∗ 0.045 ∗∗∗ 0.044 ∗∗∗ 2.015 ∗∗∗

(3.755) (3.763) (3.715) (3.501) 

B/M −0.032 −0.032 −0.031 0.535 ∗∗

( −1.243) ( −1.246) ( −1.209) ( −1.974) 

Leverage −0.077 ∗∗ −0.076 ∗∗ −0.077 ∗∗ 0.208 ∗∗∗

( −2.283) ( −2.281) ( −2.296) ( −3.112) 

R&D −0.080 −0.078 −0.066 0.077 

( −0.298) ( −0.292) ( −0.248) ( −0.536) 

#Segment 0.024 ∗ 0.023 ∗ 0.023 ∗ 1.084 

(1.684) (1.682) (1.677) (0.293) 

Log(age) 0.045 0.045 0.045 1.608 

(1.489) (1.486) (1.505) (1.204) 

Volatility −0.446 ∗∗∗ −0.446 ∗∗∗ −0.4 4 4 ∗∗∗ 0.002 ∗∗∗

( −6.925) ( −6.918) ( −6.853) ( −5.826) 

Log(price) 0.028 ∗∗∗ 0.028 ∗∗∗ 0.029 ∗∗∗ 1.284 ∗∗∗

(3.545) (3.545) (3.559) (2.619) 

Return −0.012 ∗ −0.012 ∗ −0.012 ∗ 0.974 

( −1.921) ( −1.918) ( −1.917) ( −0.276) 

Diff TARGET - ACQUIRER 0.018 

(1.064) 

Observations 118,269 118,269 118,269 117,759 118,269 

Contract fixed effects Yes Yes Yes Yes Yes 

Quarter fixed effects Yes Yes Yes Yes Yes 

Adj R-squared 0.729 0.732 0.732 0.732 

Psuedo R-squared 0.567 

This table presents regression estimates of Eq. (1) with the dependent variable of CONF_CALL , an in- 

dicator variable for the holding of a conference call by the borrower during a fiscal quarter. MERGER 

equals 1 for quarters after the completion of the bank merger, and zero otherwise. TARGET equals 1 for 

quarters after the completion of the acquisition of the borrowers’ bank by another bank, and zero oth- 

erwise. ACQUIRER equals 1 for quarters after the completion of the acquisition by the borrowers’ bank, 

and zero otherwise. PRE_MERGER equals 1 for two quarters prior to the announcement of the bank 

merger, and zero otherwise. Columns (1)–(4) estimate Eq. (1) with linear regressions, and Column (5) 

estimates Eq. (1) with a conditional logit model where the coefficient estimates represent odds ratios. 

All control variables are defined in Appendix A . T-statistics, reported in parentheses, are calculated 

based on robust standard errors obtained by clustering at the borrower level. Statistical significance 

(two-sided) at the 10%, 5% and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

 

 

 

 

 

 

 

 

 

 

4. Main results 

4.1. Main effect of bank mergers on borrower disclosure 

Table 2 shows the main results for the effect of bank mergers on borrowers’ disclosure. Column (1) presents the results

from regressing CONF_CALL on only contract and quarter fixed effects and no control variables. The estimated coefficient for

MERGER ( β) is 0.024, statistically significant at less than the 1% level. Relative to the pre-merger average value of CONF_CALL

for treatment borrowers (59%), the estimate represents about a 4% ( = 2.4/59) increase in CONF_CALL frequency. In Section

4.2.2 , we evaluate more directly the economic significance of the effects for borrowers most expected to be affected by

bank mergers and find the effects to be more substantial (8% to 35%). The explanatory power of the regression is reasonably

high: with just the fixed effects, the adjusted R-squared is 0.73. In Column (2), we include time-varying firm-specific control

variables and find that they have little effect on the estimated coefficient for MERGER: it remains statistically significant

with a magnitude similar to that in Column (1), suggesting that bank mergers do not systematically coincide with changes

in firm characteristics. This lends support to the assumption that bank mergers are likely to be exogenous with respect to

firm characteristics that determine disclosure choices. 
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To further assess causality, we augment Eq. (1) with an indicator variable for the two quarters prior to the merger an-

nouncements (PreMERGER). If mergers cause higher disclosure, we should observe a positive coefficient only for the MERGER

variable but not for the PreMERGER variable. Column (3) shows that this is indeed the case: the coefficient estimate for

PreMERGER is economically small and statistically indistinguishable from zero. In robustness checks (not shown), we find

similar results when we replace PreMERGER with the indicator variable for the periods prior to the two quarters before the

merger announcements. In Table 5 (to be discussed later), we find that the effects of mergers are not temporary and persist

throughout the post-merger periods. 

In Column (4) we split the MERGER dummy into two indicator variables, one for mergers of acquiring banks (ACQUIRER)

and one for target banks (TARGET). We find that the effect of mergers on target banks’ borrowers (coefficient = 0.035 and

t-statistic = 2.28) is economically larger than that for acquiring banks’ borrowers (coefficient = 0.017 and t-statistic = 2.13),

although the difference is not statistically significant at conventional levels (t-statistic = 1.06). 

In Column (5), we examine the robustness of our findings to the estimation of a conditional logit model with contract-

level and time fixed effects. Because average marginal effects are not estimable from fixed-effect logit models (e.g.,

Wooldridge, 2002 ), we present estimates of the effect of each covariate on the odds ratios. 11 Estimates in Column (5) show

that the incidence of merger significantly increases the odds ratio for a conference call (coefficient estimate = 1.61 and t-

statistic = 3.912). This result suggests that our inferences are unlikely to be driven by unmodeled nonlinearity. 

4.2. Cross-sectional variations in the effects of bank M&As 

In this subsection, we explore cross-sectional variations in the effect to further aid the causal interpretation of our find-

ings and to shed light on the economic forces underlying the effect. The general idea is that if the disclosure increase

reflects borrowers’ response to their lending banks’ merger activities, the effects should be larger when borrowers are more

sensitive to the changes in banks’ monitoring and financing services caused by merger shocks. 

4.2.1. Sensitivity to shocks from bank mergers 

We use three partitioning variables to capture the sensitivity of borrowers to merger activities of their lending banks.

We posit that borrowers are more affected when they are more reliant on the loans from the merging banks and when they

have fewer alternative banking relationships to replace the merging bank. We use the proportion of assets financed by the

existing loan (%BankLoan) to measure the degree of reliance on the existing banking relationship. We expect the disclosure

increases to be larger for borrowers with larger %BankLoan. We use two proxies for borrowers’ access to alternative banking

relationships. The first is a dummy variable (MULTI_REL) for whether the borrower has an existing relationship with another

lead arranger (not involved in the merger) in any of the outstanding loan contracts at the time of the merger announce-

ment. 12 We expect the effect of mergers on borrower disclosure to be stronger for borrowers with no alternative, existing

banking relationships. As in prior studies ( Carvalho et al., 2015; Gopalan et al., 2011; Sufi, 2007; Detragiache et al., 20 0 0;

Ongena and Smith, 20 0 0 ), more than half of our sample firms have just one relationship with their lead banks, and the

average firm has 1.67 relationships at the time of mergers. 

The second proxy is based on the number of alternative non-merging banks located within a 25-mile radius of borrowers,

with the distance measured following the approach in Dass and Massa (2011) . 13 The prediction for this proxy is less clear-

cut. On one hand, to the extent that it is relatively easier for borrowers to establish new relationships in short period of time

when they have more banks nearby, we expect their disclosure to be less sensitive to mergers at their existing banks. On the

other hand, to the extent that it may take a long time for new lenders to acquire soft information and establish effective

monitoring relations, the new lenders may rely primarily on public disclosure for monitoring purposes in the beginning.

Meanwhile, the existing shareholders may not feel comfortable completely relying on the monitoring by the new lenders

and may demand more disclosure to aid their own monitoring effort. Furthermore, it is also possible that borrowers with

more nearby banks may find it advantageous to rely on public disclosure (instead of private communications) to attract

these lenders’ attention in the first place. 

We estimate the following specification to examine how the effects of bank mergers vary by subsamples indicated by

the partitioning variables: 

CONF _ CAL L i,b,t = αi,b + γt + β1 ME RGE R i,b,t ∗ I ( subsample #1 ) + β2 ME RGE R i,b,t ∗ I ( subsample #2 ) + λZ i,t + ε i,b,t (2)

where I ( • ) takes the value of 1 if the observation belongs to the subsample as described by the partitioning variable. In this

specification, β1 and β2 estimate the effect of mergers on the disclosure of borrowers in subsample 1 and 2, respectively. We
11 Because odds ratio and average marginal effects represent mathematically different constructs, our estimates from fixed-effect logit models are not 

comparable to the estimates reported from linear specifications. Moreover, unlike estimates from linear models, estimates from the conditional logit model 

are informed only by the subsample that exhibits changes in the dependent variable, and are not representative of firms that exhibit no change in disclo- 

sure. A discussion of these issues can also be found on pages 4 91–4 92 of Wooldridge (2002) . 
12 Results are not sensitive to defining the relationships based on contracts within the 5 or 10 years prior to the merger announcement. 
13 We thank the referee for suggesting this analysis. The results are not sensitive to various definitions of “nearby” (5-mile or 10-mile radius, or in the 

same MSA area) or to the type of bank branches nearby (branches with above-median asset size, or full service branches). The median number of nearby 

banks within a 25-mile (10-mile, 5-mile) radius is 57 (26, 14). 
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also provide test statistics for the differences between β1 and β2 . We examine the effect of continuous partition variables

by creating dummy variables using median cut-offs. All partition variables are measured as of the end of the quarter prior

to the merger announcement. 

Table 3 , Panel A presents the results of this analysis. In Column (1), the coefficient estimate for the MERGER dummy

for borrowers with above-median reliance on bank credit is 0.036 (t-statistic = 3.39), as compared to a coefficient of 0.013

(t-statistic = 1.51) for borrowers with below-median reliance on bank credit. The difference in coefficient estimates is signif-

icant at less than the 1% level, consistent with the prediction that the effect of bank mergers is stronger for borrowers more

reliant on loans from the merging banks. Column (2) shows that the effects of mergers manifest mostly in borrowers with

no existing, alternative banking relationships: the coefficient for the MERGER dummy for borrowers with multiple banking

relationships is statistically indistinguishable from zero at traditional significance levels, whereas the coefficient for borrow-

ers with no multiple banking relationship is 0.040 and significant at less than the 1% level (t-statistic = 3.6). Estimates in

Column (3) indicate that the disclosure increase is significant both for borrowers with above- and below-median numbers

of nearby banks, and the difference between the two subsamples is statistically insignificant. This suggests that the borrow-

ers’ disclosure response does not vary by the number of alternative, non-merging banks located nearby. Viewed collectively,

the above results suggest that the borrowers’ disclosure response is stronger when they are more reliant on the merging

bank for monitoring and financing services and when they do not have an established, alternative relationship to offset the

disruptions from bank mergers. 

4.2.2. Effects via monitoring and financing channels 

We next examine whether the cross-sectional variations in the effect of bank mergers are consistent with the predic-

tions of the monitoring channel and the financing channel. Specifically, the monitoring channel predicts greater disclosure

increases following mergers that cause larger changes in merging banks’ monitoring styles and for borrowers that are more

reliant on soft-information-based monitoring. The financing channel predicts stronger effects when mergers are more likely

to cause disruptions in continued credit availability from the merging banks. 

We use three partitioning variables to examine the predictions from the monitoring channel. First, we use the number of

pre-merger branches to proxy for the effect of mergers on banks’ soft-information-based monitoring. To the extent that soft

information is easier to transmit within banks with fewer branches, banks with fewer branches are more likely to rely on

soft-information-based monitoring prior to mergers. We therefore predict greater disclosure increase for their borrowers, as

these banks are more likely to experience greater transformation in their monitoring style because of larger changes in their

organizational structure and hierarchy following mergers ( Stein, 2002 ). 14 We use two variables to proxy for the extent of

borrowers’ reliance on banks’ monitoring. The first is the number of covenants in borrowers’ existing loan contracts. Because

the presence of a large number of covenants indicates banks’ intention to closely monitor borrowers prior to mergers, we

predict that the effects of changes in banks’ monitoring are likely to be larger for borrowers with more covenants. We also

posit that information is more likely to be soft for firms with more intangible assets and high R&D intensity ( Lo, 2014 ), and

therefore these firms are more likely to be affected when banks adopt a more hard-information-based monitoring style. We

test this prediction by partitioning the sample based on the first principal component of borrowers’ intangible assets and

R&D expenditure, both scaled by borrowers’ total assets. We measure intangible assets as one minus the ratio of tangible

assets (i.e., sum of property, plant, and equipment; inventories; cash and marketable securities; and accounts receivable) to

total assets. 

Panel B of Table 3 reports the results from these partitioning variables. As predicted, estimates in Columns (1)–(3) show

that mergers have stronger effects on the borrowers of banks with fewer pre-merger branches (coefficient = 0.071 and t-

statistic = 5.85), borrowers that have more covenants in their loan contracts (coefficient = 0.047 and t-statistic = 3.409), and

borrowers whose information tends to be soft in nature (coefficient = 0.037 and t-statistic = 3.717). In contrast, the effects

of mergers for borrowers of banks with more branches, borrowers with fewer covenants, and borrowers with less soft

information are statistically and economically insignificant. While these findings are broadly consistent with the monitoring

channel, we caution readers that they do not provide definitive evidence. In addition, they cannot inform us whether the

additional demand for hard information disclosure is coming primarily from banks due to their changed monitoring style or

from external capital investors who are increasing their own hard-information-based monitoring. 

We use three partitioning variables to examine the predictions from the financing channel. First is the remaining time

to maturity in the existing loan (MATURITY). Borrowers with less time remaining in their existing contracts would have a

more urgent need to respond to any expected disruptions to credit availability from the merging banks. We therefore ex-

pect these borrowers to have stronger incentives to increase public disclosure to facilitate access to external financing. As

explained in Section 2 , we expect disruptions to credit availability to existing borrowers to be more likely when merging

banks have greater overlap in geographic exposure. The idea is that the banks in these mergers are more likely to reduce

lending to existing borrowers for risk diversification purposes ( Amore et al., 2013 ). Therefore, we expect greater disclo-

sure increases by borrowers following bank mergers with greater geographical overlap. We use two variables to proxy for

the geographic overlap between merging banks. The first variable is an indicator variable for in-state mergers, defined as
14 In untabulated tests, we find that the effect of number of branches is robust to controlling for bank size (measured as book value of assets). This result 

is consistent with theoretical works that emphasize the role of organizational hierarchy and not just the size of bank assets. 



66 Q. Chen, R. Vashishtha / Journal of Accounting and Economics 64 (2017) 56–77 

Table 3 

Cross-sectional variations in the effects of bank mergers. 

Panel A: Variations by borrowers’ sensitivity to bank mergers 

(1) (2) (3) 

Partition variable %BankLoan Alternative banking relationships # of nearby banks 

Effects of mergers on borrowers with Coefficient (t-stat) Coefficient (t-stat) Coefficient (t-stat) 

Merger ∗I(low %BankLoan) 0.013 (1.508) 

Merger ∗I(high %Bankloan) 0.036 ∗∗∗ (3.390) 

Merger ∗I(single relationship) 0.040 ∗∗∗ (3.600) 

Merger ∗I(multiple relationships) 0.012 (1.300) 

Merger ∗I(more nearby banks) 0.026 ∗∗ (2.546) 

Merger ∗I(fewer nearby banks) 0.024 ∗∗ (2.432) 

Diff. between the two subgroups 0.023 ∗ (1.931) 0.028 ∗∗∗ (2.161) 0.002 (0.143) 

Log(assets) 0.043 ∗∗∗ (3.644) 0.044 ∗∗∗ (3.736) 0.045 ∗∗∗ (3.861) 

B/M -0.030 ( −1.146) −0.032 ( −1.246) −0.036 ( −1.406) 

Leverage -0.076 ∗∗ ( −2.255) −0.075 ∗∗ ( −2.240) −0.081 ∗∗ ( −2.412) 

R&D -0.060 ( −0.225) −0.087 ( −0.326) −0.044 ( −0.163) 

#Segment 0.024 ∗ (1.685) 0.024 ∗ (1.702) 0.023 (1.639) 

Log(age) 0.043 (1.384) 0.044 (1.445) 0.048 (1.574) 

Volatility -0.4 4 4 ∗∗∗ ( −6.867) −0.447 ∗∗∗ ( −6.992) −0.448 ∗∗∗ ( −6.884) 

Log(price) 0.029 ∗∗∗ (3.546) 0.028 ∗∗∗ (3.513) 0.027 ∗∗∗ (3.411) 

Return -0.011 ∗ ( −1.841) −0.012 ∗ ( −1.904) −0.011 ∗ ( −1.823) 

Contract fixed effects Yes Yes Yes 

Quarter fixed effects Yes Yes Yes 

Observations 116,798 118,269 116,113 

Adj R-squared 0.730 0.732 0.732 

Panel B: Variations by borrowers’ sensitivity to monitoring disruption 

(1) (2) (3) 

Partition variable 

Pre-merger branches Covenants Soft information 

coefficient (t-stat) coefficient (t-stat) coefficient (t-stat) 

Merger ∗I(fewer branches) 0.071 ∗∗∗ (5.852) 

Merger ∗I(more branches) −0.004 ( −0.545) 

Merger ∗I(fewer covenants) 0.011 (1.203) 

Merger ∗I(more covenants) 0.047 ∗∗∗ (3.409) 

Merger ∗I(less soft information) 0.012 (1.155) 

Merger ∗I(more soft information) 0.037 ∗∗∗ (3.717) 

Diff. between the two subgroups 0.075 ∗∗∗ (6.038) 0.036 ∗∗ (2.416) 0.025 ∗ (1.860) 

Log(assets) 0.043 ∗∗∗ (3.685) 0.041 ∗∗∗ (3.293) 0.043 ∗∗∗ (3.622) 

B/M −0.030 ( −1.177) −0.027 ( −1.011) −0.032 ( −1.200) 

Leverage −0.072 ∗∗ ( −2.143) −0.064 ∗ ( −1.790) −0.077 ∗∗ ( −2.233) 

R&D −0.041 ( −0.152) −0.120 ( −0.436) −0.058 ( −0.216) 

#Segment 0.024 ∗ (1.687) 0.028 ∗ (1.872) 0.028 ∗∗ (1.969) 

Log(age) 0.047 (1.557) 0.050 (1.519) 0.045 (1.451) 

Volatility −0.446 ∗∗∗ ( −6.870) −0.488 ∗∗∗ ( −7.158) −0.434 ∗∗∗ ( −6.655) 

Log(price) 0.030 ∗∗∗ (3.618) 0.029 ∗∗∗ (3.552) 0.029 ∗∗∗ (3.500) 

Return −0.013 ∗∗ ( −2.044) −0.010 ( −1.545) −0.012 ∗ ( −1.932) 

Contract fixed effects Yes Yes Yes 

Quarter fixed effects Yes Yes Yes 

Observations 117,505 98,303 113,662 

Adj R-squared 0.732 0.732 0.730 

Panel C: Variations by borrowers’ sensitivity to financing disruption 

(1) (2) (3) 

Partition variable Geographic correlation 

Remaining maturity In-state merger between merging banks 

Coefficient (t-stat) Coefficient (t-stat) Coefficient (t-stat) 

Merger ∗I(low remaining maturity) 0.035 ∗∗∗ (3.999) 

Merger ∗I(high remaining maturity) 0.007 (0.591) 

Merger ∗I(out-of-state mergers) 0.0 0 0 (0.002) 

Merger ∗I(in-state mergers) 0.094 ∗∗∗ (4.373) 

Merger ∗I(banks with low geographic correlation) 0.008 (0.873) 

Merger ∗I(banks with high geographic correlation) 0.046 ∗∗∗ (3.857) 

Diff. between the two subgroups 0.029 ∗∗ (2.328) 0.094 ∗∗∗ (4.254) 0.038 ∗∗∗ (2.880) 

Log(assets) 0.044 ∗∗∗ (3.704) 0.045 ∗∗∗ (3.827) 0.047 ∗∗∗ (4.057) 

B/M −0.031 ( −1.221) −0.031 ( −1.219) −0.037 ( −1.412) 

Leverage −0.076 ∗∗ ( −2.268) −0.073 ∗∗ ( −2.193) −0.081 ∗∗ ( −2.355) 

( continued on next page ) 
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Table 3 

( continued ) 

R&D −0.078 ( −0.290) −0.081 ( −0.304) −0.106 ( −0.392) 

#Segment 0.024 ∗ (1.697) 0.024 ∗ (1.743) 0.023 (1.630) 

Log(age) 0.047 (1.526) 0.044 (1.441) 0.048 (1.499) 

Volatility −0.446 ∗∗∗ ( −6.920) −0.449 ∗∗∗ ( −6.932) −0.447 ∗∗∗ ( −6.755) 

Log(price) 0.028 ∗∗∗ (3.521) 0.029 ∗∗∗ (3.604) 0.027 ∗∗∗ (3.310) 

Return −0.012 ∗ ( −1.910) −0.012 ∗ ( −1.937) −0.011 ∗ ( −1.741) 

Contract fixed effects Yes Yes Yes 

Quarter fixed effects Yes Yes Yes 

Observations 118,269 118,269 110,562 

Adj R-squared 0.732 0.732 0.732 

Panel A presents evidence on cross-sectional variations of borrowers’ disclosure response following bank mergers. The dependent variable CONF_CALL is 

an indicator for whether the firm holds a conference call during a fiscal quarter. Coefficient estimates are obtained by estimating Eq. (2) , which includes 

interactions of the partition variables with the MERGER dummy. The partitioning variables in Columns (1) to (3) are (i) an indicator variable for whether 

the aggregate credit available under the loan contract scaled by borrowers’ total assets (%BankLoan) is above or below sample median, (ii) an indicator 

variable for whether the borrower has a contemporaneous relationship with an alternative non-merging bank at the merger announcement, and (iii) 

an indicator variable for whether the number of alternative banks located within a 25-mile radius of borrowers’ headquarters is above or below the 

sample median. All control variables are defined in Appendix A . T-statistics, reported in parentheses, are calculated based on robust standard errors 

obtained by clustering at the borrower level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel B presents evidence on cross-sectional variations of borrowers’ disclosure response following bank mergers. The dependent variable CONF_CALL 

is an indicator for whether the firm holds a conference call during a fiscal quarter. Coefficient estimates are obtained by estimating Eq. (2) , which 

includes interactions of the partition variables with the MERGER dummy. The partitioning variables in Columns (1) to (3) are (i) an indicator variable 

for whether the merging bank has an above- or below-median number of branches prior to mergers; (ii) an indicator for whether the number of 

covenants in the borrower’s loan contract is above or below sample median; and (iii) an indicator variable for whether the first principal component 

of the borrower’s intangible assets and research and development expenditure (both scaled by assets) is higher or lower than the sample median, 

and zero otherwise. T-statistics, reported in parentheses, are calculated based on robust standard errors obtained by clustering at the borrower level. 

Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel C presents evidence on cross-sectional variations of borrowers’ disclosure response following bank mergers. Dependent variable CONF_CALL is an 

indicator for whether the firm holds a conference call during a fiscal quarter. Coefficient estimates are obtained by estimating Eq. (2) , which includes 

interactions of the partition variables with the MERGER dummy. The partitioning variables in Columns (1) to (3) are (i) an indicator variable for whether 

the remaining maturity on the loan contract is below sample median; (ii) an indicator for whether the merging banks are headquartered in the same 

state; and (iii) an indicator variable for whether the correlation between merging banks’ geographic exposure index is above sample median, where 

each bank’s geographic exposure index is the weighted average of the coincident index for each state, weighted by the proportion of deposits held by 

the bank in the state. Coincident index is retrieved from the Federal Research Bank of Philadelphia and is a monthly index that summarizes key state- 

level economic indicators including nonfarm payroll employment, average hours worked in manufacturing, unemployment rate, and wage and salary 

disbursements deflated by the consumer price index. T-statistics, reported in parentheses, are calculated based on robust standard errors obtained by 

clustering at the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mergers between banks headquartered in the same state. We posit that banks in-state mergers have more overlap in their

pre-merger operations, and we expect greater disclosure increase for borrowers of banks involved in-state mergers. 15 Among

the borrower-bank relationships affected by bank mergers, 28.6% involve mergers between banks headquartered in the same

state. The second variable is based on the approach in Amore et al. (2013) and captures the correlation in the economic ac-

tivity of the geographic regions in which the merging banks operate (CORR_MERGEDBANK). To calculate this measure, we

first retrieve the monthly coincident indices for each state from the Federal Research Bank of Philadelphia. The index pro-

vides a composite measure of economic activity in each state by combining data on nonfarm payroll employment, average

hours worked in manufacturing, unemployment rate, and wage and salary disbursements deflated by the consumer price

index. We then construct a bank-level coincident index as the weighted average of the state-level index, with the weights

given by the proportion of deposits held by the bank in each state prior to the merger. CORR_MERGEDBANK is calculated

as the correlation coefficient between the merging banks’ coincident indices over the five-year period prior to the merger

announcement date, with higher values indicating more geographic correlation between the merging banks’ operations. 16 

Results from these partitioning variables are reported in Panel C, Table 3 . Column (1) shows that the coefficient estimate

for MERGER for borrowers with above-median levels of remaining maturity is 0.007 and insignificantly different from zero

at conventional levels, whereas the estimate for borrowers with shorter remaining maturity is positive and statistically sig-

nificant at less than the 1% level (0.035, t-statistic = 3.99). The estimates in Column (2) show that while in-state mergers

increase the probability of conference calls by 9.4%, the estimates for out-of-state mergers are economically and statisti-

cally insignificant. Similarly, Column (3) shows a significant positive coefficient on the MERGER dummy for borrowers when
15 In support of this prediction, Erel (2011) finds evidence of higher interest rates when the merging banks have significant geographic overlaps. In addi- 

tion to risk-diversification-related reasons, these effects could also be caused by an increase in banks’ market power following in-state mergers. Wheelock 

(2011) , however, finds no significant reduction in the number of banks operating in local bank markets, which supports the idea that an important condi- 

tion for regulatory approval for mergers is that the mergers do not reduce local bank competition. Our prediction depends only on the finding that banks 

involved in in-state mergers are more likely to reduce credit supply; it does not depend on the underlying mechanism for the disruption in credit supply. 

We thank the referee for pointing this out. 
16 In untabulated analyses, we also use the correlation between the coincident index of the borrower’s state and that of the other bank (with which the 

borrower’s bank merges) as a proxy for geographic overlap and find qualitatively similar results. 
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merging banks have an above-median level of geographic correlation, whereas the coefficient is insignificantly different from

zero for borrowers when the merging banks have low geographic correlation. 

The cross-sectional analyses indicate that the economic magnitudes of the effects of bank mergers can be quite large.

For example, the increase in conference call frequency of 4.7% for borrowers with a large number of covenants represents

an increase of about 8% over the pre-merger frequency of 59% for these borrowers. For borrowers of banks involved in-state

mergers, a 9% increase in conference call frequency represents a 35% increase over the pre-merger frequency of 27%. The

effects are similarly large for other partitions of borrowers more affected by mergers. 

While the findings of cross-sectional variations are consistent with the presence of both monitoring and financing chan-

nels, we caution that the evidence is not definitive. The interpretation of these results is subject to the caveat that some

partitioning variables such as the number of covenants, the degree of soft information, and the remaining maturity are not

exogenous to firm characteristics. Furthermore, some variables used to capture monitoring disruptions (e.g., more covenants

and more soft information) can potentially capture financing disruptions as well if these firms also experience more credit

disruptions following mergers. 

5. Sensitivity to alternative explanations and additional analyses 

5.1. Can local economic conditions explain the findings? 

Prior work shows that banking deregulation, which removed regulatory hurdles to bank mergers, triggered significant

local economic growth (e.g., Jayaratne and Strahan, 1996 ), entrepreneurship ( Black and Strahan, 2002 ), and corporate inno-

vation ( Chava et al., 2013; Amore et al., 2013 ). These changes in local economic conditions can affect borrowers’ incentives to

disclose. To the extent that the firm-specific control variables do not fully absorb the effect of these changes, the coefficient

of MERGER can reflect the effect of local conditions. 

We perform three analyses to mitigate this concern. First, we directly control for several state-level measures of local

economic conditions. These control variables include (i) per capita GDP growth rate, (ii) personal income growth rate, (iii)

asset-weighted market-to-book ratio, (iv) total sales growth, (v) total capital expenditure growth, (vi) total R&D growth, and

(vii) the total number of patents granted to companies headquartered in the state. Growth rate for sales, capital expenditure,

and R&D is computed by summing these variables for all public firms headquartered in a state. We include these measures

for each of the three years centered on the fiscal year of the quarter for which disclosure is measured. We expect these

variables to absorb the confounding effect of any past or anticipated changes in local economic conditions that may take

place in the same periods as bank mergers. Column (1) in Table 4 , Panel A presents the results of this analysis. Estimates

show that adding these controls has little effect on our main inference. The coefficient estimate for MERGER increases

slightly from 0.025 ( Table 2 , Column 2) to 0.027 and remains significant. In untabulated analyses, we also cluster standard

errors at the state level and our inferences remain unchanged. 

In the second analysis, we alter the DiD design such that the control group of observations is obtained from the same

geographic location and year as the treatment observations. Specifically, we include location-year interactive dummies in

the regressions with the location measured either by state or by the Metropolitan Statistical Area (MSA) as defined by

the Bureau of Census. In this specification, the identification comes only from within state-year or MSA-year variation,

and the effective control group is borrowers of non-merged banks in the same state or MSA and year as the treatment

borrowers. 17 Because the treatment and control firms in this design face similar local conditions, the estimates are unlikely

to be confounded by changes in local growth prospects. We note that this specification is conservative, as the coefficient

on MERGER is estimated only from the subsample of treatment observations with at least one control observation in the

same location-year. The estimates in Columns (2) and (3) of Panel A of Table 4 show that the effects of MERGER remain

economically and statistically significant. Relative to the estimate in the baseline specification (0.025), the coefficients for

MERGER are 0.024 (t-statistic = 3.07) and 0.029 (t-statistic = 3.74) when state-year and MSA-year interactive dummies are

included, respectively. 

The above approach implicitly assumes that changes in local economic conditions have an equal effect on treatment and

control firms within the same geographic location. In the final analysis, we address the possibility that local firms are dif-

ferentially affected by changes in local conditions by estimating Eq. (1) on a propensity score matched sample. Specifically,

we propensity-score match each treatment borrower to a control borrower from the same state (or MSA) based on industry

membership (using the Fama-French 48-industry classification), size (measured as book value of assets), growth opportu-

nities (measured as market-to-book ratio), and the time period of the contract. To ensure high match quality, we impose

the restriction of common support. Because treatment and control firms in this analysis are forced to be economically sim-

ilar, they are more likely to respond similarly to changes in local conditions ( Smith and Todd, 2005 ). The disadvantage of

this approach is that it reduces sample size by dropping unmatched borrowers. Despite the reduced sample size, results
17 Jayaratne and Strahan (1996) use a similar approach in which they include Region-Year interactive dummies to remove the confounding effects of 

region-specific economic conditions. 



Q. Chen, R. Vashishtha / Journal of Accounting and Economics 64 (2017) 56–77 69 

 

 

 

in Columns (4) and (5) show that the coefficients of MERGER remain economically and statistically significant. Specifically,

the coefficient estimate is 0.023 (t-statistic = 2.64) when the location is matched by the state and is 0.033 (t-statistic = 3.49)

when the location is matched by MSA. We conclude from these additional analyses that our baseline result is robust to the

effects of local economic conditions. 
Table 4 

Alternative explanations. 

Panel A: Can local economic shocks explain the results? 

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

Time-varying 

state controls 

State-year 

interactive 

dummies 

MSA-year 

interactive 

dummies 

State-PS 

matched 

MSA-PS 

matched 

MERGER 0.027 ∗∗∗ 0.024 ∗∗∗ 0.029 ∗∗∗ 0.023 ∗∗∗ 0.033 ∗∗∗

(3.357) (3.066) (3.735) (2.637) (3.488) 

Log(assets) 0.045 ∗∗∗ 0.050 ∗∗∗ 0.055 ∗∗∗ 0.055 ∗∗∗ 0.049 ∗∗∗

(3.816) (4.428) (4.669) (4.203) (3.510) 

B/M −0.024 −0.036 −0.044 ∗ −0.037 −0.026 

( −0.915) ( −1.494) ( −1.885) ( −1.309) ( −0.892) 

Leverage −0.085 ∗∗ −0.096 ∗∗∗ −0.097 ∗∗∗ −0.094 ∗∗ −0.095 ∗∗

( −2.484) ( −2.968) ( −2.984) ( −2.507) ( −2.432) 

R&D −0.152 −0.078 −0.013 0.059 −0.119 

( −0.570) ( −0.290) ( −0.050) (0.198) ( −0.364) 

#Segment 0.025 ∗ 0.025 ∗ 0.030 ∗∗ 0.025 0.025 

(1.727) (1.784) (2.120) (1.632) (1.510) 

Log(age) 0.045 0.052 ∗ 0.088 ∗∗∗ 0.055 ∗ 0.069 ∗∗

(1.473) (1.799) (3.276) (1.793) (2.182) 

Volatility −0.395 ∗∗∗ −0.434 ∗∗∗ −0.451 ∗∗∗ −0.483 ∗∗∗ −0.493 ∗∗∗

( −6.166) ( −6.806) ( −7.101) ( −6.400) ( −6.176) 

Log(price) 0.027 ∗∗∗ 0.029 ∗∗∗ 0.030 ∗∗∗ 0.029 ∗∗∗ 0.034 ∗∗∗

(3.388) (3.920) (4.370) (2.984) (3.504) 

Return −0.012 ∗ −0.011 ∗ −0.012 ∗ −0.008 −0.011 

( −1.900) ( −1.821) ( −1.956) ( −1.203) ( −1.514) 

Contract fixed effects Yes Yes Yes Yes Yes 

Quarter fixed effects Yes Yes Yes Yes Yes 

Observations 115,377 116,046 115,312 92,775 80,249 

Adj. R-squared 0.736 0.772 0.784 0.725 0.722 

Panel B: Are results driven by acquisitions of poorly performing banks? 

(1) (2) (3) 

Bank stock return Bank ROA Non-performing loan 

Coef (t-stat) Coef (t-stat) Coef (t-stat) 

Merger ∗I(low bank stock ret.) 0.026 ∗∗∗ (2.673) 

Merger ∗I(high bank stock ret.) 0.025 ∗∗ (2.245) 

Merger ∗I(low bank ROA) 0.029 ∗∗ (2.385) 

Merger ∗I(high bank ROA) 0.026 ∗∗∗ (2.943) 

Merger ∗I(low bank NPloan) 0.032 ∗∗∗ (3.487) 

Merger ∗I(high bank NPLoan) 0.012 (1.231) 

Diff. between the two subgroups −0.001 ( −0.078) −0.003 ( −0.238) −0.020 ( −1.801) 

Log(assets) 0.043 ∗∗∗ (3.619) 0.045 ∗∗∗ (3.814) 0.045 ∗∗∗ (3.829) 

B/M −0.031 ( −1.175) −0.031 ( −1.221) −0.031 ( −1.223) 

Leverage −0.074 ∗∗ ( −2.157) −0.078 ∗∗ ( −2.319) −0.080 ∗∗ ( −2.369) 

R&D −0.073 ( −0.27) −0.133 ( −0.494) −0.152 ( −0.561) 

#Segment 0.025 ∗ (1.821) 0.024 ∗ (1.717) 0.024 ∗ (1.699) 

Log(age) 0.040 (1.339) 0.050 (1.605) 0.051 (1.631) 

Volatility −0.454 ∗∗∗ ( −6.875) −0.443 ∗∗∗ ( −6.847) −0.443 ∗∗∗ ( −6.855) 

Log(price) 0.028 ∗∗∗ (3.421) 0.028 ∗∗∗ (3.497) 0.028 ∗∗∗ (3.50) 

Return −0.011 ∗ ( −1.784) −0.012 ∗ ( −1.953) −0.012 ∗∗ ( −1.965) 

Contract fixed effects Yes Yes Yes 

Quarter fixed effects Yes Yes Yes 

Observations 115,029 116,388 116,207 

( continued on next page ) 
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Table 4 

( continued ) 

Adj R-squared 0.731 0.732 0.732 

Panel A presents results from the estimation of several modified versions of Eq. (1) to address concerns about the confounding effect of local economic 

conditions. The dependent variable is an indicator for the holding of a conference call by the borrower during a fiscal quarter (CONF_CALL). MERGER 

equals 1 for quarters after the completion of the bank merger, and zero otherwise. Column (1) includes time-varying state-level control variables for 

the three years centered on the quarter of disclosure including (i) per capita GDP growth rate, (ii) personal income growth rate, (iii) asset-weighted 

market-to-book ratio, (iv) total sales growth, (v) total capital expenditure growth, (vi) total R&D growth, and (vii) the total number of patents granted 

to companies headquartered in the state. Growth rate for sales, capital expenditure, and R&D is computed by summing these variables for all public 

firms headquartered in a state. Coefficient estimates on these controls are omitted for brevity. Columns (2) and (3) include state-year and MSA-year 

interactive dummies. Column (4) and Column (5) present results from the estimation of Eq. (1) on a propensity score matched sample of treatment and 

control firms from the same state and MSA, respectively. The propensity score matching is based on industry membership (Fama-French 48 industries 

classification), contract period, asset size, and market-to-book ratio. T-statistics, reported in parentheses, are calculated based on robust standard errors 

obtained by clustering at the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel B presents evidence on how borrowers’ disclosure response following bank mergers varies by banks’ pre-merger financial health. Coefficient 

estimates are obtained by estimating Eq. (2) , which includes interactions of the partition variables with the MERGER dummy. Column (1) includes the 

interactive term between Merger and indicator variables, I(high bank stock ret) (I(high bank stock ret)), which equals 1 when the merged bank’s stock 

return in the 12 months prior to the merger is above (below) sample median. Column (2) includes the interactive term with indicators, I(high bank 

ROA) (I(low bank ROA)), for whether the merged bank has above- (below-) sample-median value of the percentage of return on assets. Column (3) 

includes the interactive term with indicator variables, I(high bank NPLoan) (I(low bank NPLoan)), for whether the merged bank has above- (below-) 

sample-median value of the percentage of non-performing loans. T-statistics, reported in parentheses, are calculated based on robust standard errors 

obtained by clustering at the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2. Are results driven by borrowers of poorly performing banks? 

Because some mergers in our sample may involve acquisition of poorly performing banks, we examine whether our re-

sults are driven by poor bank health and not bank mergers per se ( Lo, 2014) . 18 Moreover, to the extent that poor bank

performance results from poor borrower performance, our results could also be confounded by poor borrower performance.

To examine this possibility, we partition our sample based on three measures of bank performance: annual stock return,

return on assets, and the percentage of non-performing loans, all measured over the year prior to mergers. For each perfor-

mance measure, we create an indicator variable that equals 1 if the measure falls above the sample median value. The bank

health explanation predicts that the effect of mergers would be more pronounced for borrowers whose banks performed

poorly prior to the mergers. Table 4 , Panel B presents the results of this analysis. Inconsistent with the bank health expla-

nation, the estimates in Columns (1) and (2) indicate that the effect of a merger on borrowers’ disclosure does not differ

significantly by bank performance as measured by stock return or return on assets. The estimates in Column (3) suggest

that the disclosure actually increases more for borrowers of banks with fewer non-performing loans, with the difference

marginally significant at the 10% level. 19 

5.3. Persistence of the disclosure effects 

Prior studies on disclosure emphasize the importance of the commitment to transparency to facilitating ongoing moni-

toring, which in turn helps firms obtain capital from investors in the first place (e.g., Diamond and Verrecchia, 1991; Baiman

and Verrecchia, 1996 ). This implies that the post-merger disclosure increase should persist over time under both the mon-

itoring and financing channels. To examine whether this is the case, we replace the MERGER dummy in our main specifi-

cation with two separate indicators: NearTerm , which equals 1 for the first four quarters following the merger completion

date, and zero otherwise; and LongTerm , which equals 1 for all quarters following the fourth quarter after the merger com-

pletion date, and zero otherwise. A significant coefficient estimate on LongTerm would suggest that the disclosure increase

is persistent. 

The first row of Table 5 , Panel A shows the results for the whole sample: the effect of mergers is statistically signif-

icant in the near term with the coefficient estimate of 0.026 (t-statistic = 3.32), but the magnitude decreases to 0.015 (t-

statistic = 1.46) after the first four quarters. This suggests that some borrowers experience only temporary disruptions from

mergers, and they reverse the disclosure increase once these disruptions are resolved. 20 We next examine the persistence of

the disclosure effects separately for subgroups of borrowers for which we expect the monitoring and financing disruptions
18 Lo (2014) documents a significant increase in disclosure by borrowers whose lending banks were exposed to the emerging-markets financial crisis in 

the late 1990s. Our sample period starts from 1999 and has minimum overlap with the crisis period in Lo (2014) (from the second half of 1997 to the first 

half of 1999). Our main inferences remain unchanged if we drop all observations during the crisis period (results not shown). 
19 Similarly, in sensitivity tests (available in the Internet Appendix), we do not find that the effects of a merger vary significantly by various proxies for 

borrowers’ pre-merger performance. To the extent that riskier banks are more likely to have non-performing loans, our results based on non-performing 

loans might (at least partly) reflect the effect of bank riskiness. We thank the anonymous referee for this observation. 
20 The effects may be temporary for borrowers that can resolve the disruptions to the banking relationships relatively easily. For example, a borrower with 

access to multiple banking relationships may experience only a temporary increase in demand for disclosure while it works to replace its lost relationship 

with another bank. 
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Table 5 

Additional analyses. 

Panel A: Persistence of the effects of bank mergers on borrower disclosure 

Near Term Long Term 

Coefficient (t-stat) Coefficient (t-stat) 

Merger 0.026 ∗∗∗ (3.316) 0.015 (1.458) 

Merger ∗I(low %BankLoan) 0.016 ∗ (1.748) 0.001 (0.088) 

Merger ∗I(high %BankLoan) 0.036 ∗∗∗ (3.441) 0.028 ∗∗ (2.118) 

Merger ∗I(multiple relationships) 0.0198 ∗∗ (2.169) −0.008 ( −0.678) 

Merger ∗I(single relationship) 0.034 ∗∗∗ (3.050) 0.042 ∗∗∗ (3.046) 

Merger ∗I(more branches) 0.005 (0.601) −0.029 ∗∗∗ ( −2.790) 

Merger ∗I(fewer branches) 0.061 ∗∗∗ (5.054) 0.077 ∗∗∗ (5.351) 

Merger ∗I(fewer covenants) 0.017 ∗ (1.843) −0.006 ( −0.493) 

Merger ∗I(more covenants) 0.042 ∗∗∗ (3.105) 0.045 ∗∗∗ (2.748) 

Merger ∗I(less soft information) 0.013 (1.220) 0.005 (0.366) 

Merger ∗I(more soft information) 0.038 ∗∗∗ (3.850) 0.029 ∗∗ (2.327) 

Merger ∗I(high remaining maturity) 0.008 (0.755) −0.001 ( −0.056) 

Merger ∗I(low remaining maturity) 0.036 ∗∗∗ (4.076) 0.026 ∗∗ (2.295) 

Merger ∗I(out-of-state mergers) 0.005 (0.681) −0.020 ∗∗ ( −2.148) 

Merger ∗I(in-state mergers) 0.085 ∗∗∗ (3.941) 0.105 ∗∗∗ (4.350) 

Mergers ∗I(banks with low geographic correlation) −0.013 ( −1.285) 0.007 (0.560) 

Mergers ∗I(banks with high geographic correlation) 0.065 ∗∗∗ (6.196) 0.020 (1.432) 

Panel B: Effects of bank mergers on borrowers’ financing 

(1) (2) (3) 

VARIABLES Log (total credit) Log (total bond issuance) I(termination) 

MERGER −0.086 ∗∗∗ 0.093 ∗∗ 0.103 ∗∗∗

( −4.885) (2.104) (10.348) 

Log(assets) 0.591 ∗∗∗ 0.803 ∗∗∗ −0.048 ∗∗∗

(29.787) (17.143) ( −7.068) 

Leverage 0.257 ∗∗∗ 1.277 ∗∗∗ −0.010 

(4.255) (8.150) ( −0.526) 

Sales growth 0.139 ∗∗∗ 0.319 ∗∗∗ −0.024 ∗∗∗

(5.927) (8.394) ( −3.612) 

Cash −0.711 ∗∗∗ −0.030 0.088 ∗∗∗

( −7.148) ( −0.162) (2.665) 

ROA 0.103 −0.127 −0.044 

(1.284) ( −0.894) ( −1.576) 

Z-score −0.147 ∗∗∗ −0.350 ∗∗∗ 0.012 

( −5.715) ( −6.273) (1.459) 

Contract fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

Observations 97,767 118,714 105,351 

Adj R-squared 0.911 0.845 0.585 

Panel C: Stock price reactions to announcements of bank mergers 

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

VARIABLES Ret( −2,5) Ret( −2,5) ExRet( −2,5) ExRet( −2,5) 

TARGET −0.005 ∗∗∗ −0.003 ∗

( −3.430) ( −1.853) 

ACQUIRER −0.001 0.001 

( −0.852) (0.324) 

MERGER −0.002 −0.0 0 0 

( −1.618) ( −0.234) 

Log(market cap) 0.0 0 03 ∗ 0.0 0 03 ∗ 0.0 0 02 ∗∗ 0.0 0 02 ∗∗

(1.762) (1.762) (2.070) (2.070) 

Leverage −0.004 ∗∗∗ −0.004 ∗∗∗ −0.004 ∗∗∗ −0.004 ∗∗∗

( −5.615) ( −5.615) ( −5.546) ( −5.546) 

B/M 0.001 0.001 0.001 0.001 

(1.118) (1.119) (0.437) (0.438) 

Merger fixed effect Yes Yes Yes Yes 

Observations 974,775 974,775 974,775 974,775 

Adj R-squared 0.101 0.101 0.008 0.008 

Panel D: Alternative measures of firm disclosure 

(1) (2) 

VARIABLES I(Earnings forecast) Forecast precision 

Merger 0.021 ∗∗ 0.066 ∗∗

(2.537) (2.410) 

( continued on next page ) 
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Table 5 

( continued ) 

Log(assets) 0.080 ∗∗∗ 0.238 ∗∗∗

(5.366) (5.147) 

B/M 0.034 0.086 

(1.238) (1.010) 

Leverage −0.088 ∗∗ −0.246 ∗∗

( −2.521) ( −2.278) 

R&D 0.022 0.574 

(0.059) (0.434) 

Log(segments) 0.015 0.056 

(1.224) (1.446) 

Log(age) −0.052 ∗∗ −0.152 ∗∗

( −2.250) ( −2.006) 

Volatility −0.142 ∗∗ −0.425 ∗∗

( −2.139) ( −2.006) 

Log(price) 0.038 ∗∗∗ 0.122 ∗∗∗

(4.102) (4.347) 

Return −0.078 ∗∗∗ −0.235 ∗∗∗

( −10.102) ( −9.885) 

Contract fixed effects Yes Yes 

Quarter fixed effects Yes Yes 

Observations 143,679 143,679 

Adj R-squared 0.540 0.529 

Panel A presents evidence on the persistence of the increase in borrowers’ disclosure following bank mergers. NearTerm takes the value of 1 for the 

first four quarters after the merger completion date, and zero otherwise; and LongTerm takes the value of 1 for all quarters following the fourth 

quarter after the merger completion date, and zero otherwise. The partition variables are defined in Table 3 . Coefficient estimates are obtained from an 

augmented version of Eq. (2) that interacts the partition variables with NearTerm and LongTerm dummies. All specifications include firm-year-specific 

control variables, and contract-bank and calendar-quarter fixed effects. For brevity, coefficient estimates on control variables, number of observations, 

and estimates of adjusted R-squares have been omitted. All control variables are defined in Appendix A . T-statistics, reported in parentheses, are 

calculated based on robust standard errors obtained by clustering at the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is 

denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel B presents evidence on the effects of bank mergers on borrowers’ financing arrangements. MERGER equals 1 for up to four years after the 

completion of the contracts for contracts experiencing mergers, and zero for up to three years prior to the announcement of the merger. The dependent 

variables examined are (1) natural logarithm of the total credit available under the most recent contract ( LOGTOTCREDIT ), (ii) natural logarithm of the 

total outstanding bond issued by borrowers, and (iii) an indicator variable that equals 1 if the relationship has been terminated. All regressions include 

the following control variables: (i) logarithm of the book value of total assets ( Log(assets) ), (ii) Leverage ratio measured as the book value of the total 

long-term debt divided by the total book value of assets ( Leverage ), (iii) annual sales growth ( Sales growth ), (iv) cash scaled by total assets ( Cash ), 

(v) Operating income before depreciation scaled by total assets ( ROA ), and (vi) Altman’s (1968) Z-score ( Z-score ). All covariates are measured with a 

one-year lag to the dependent variables. T-statistics, reported in parentheses, are calculated based on robust standard errors obtained by clustering at 

the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel C presents the regression of individual borrowers’ stock reaction to the 484 announcements of bank mergers. The dependent variable in Columns 

(1) and (2) is the cumulative returns of each borrower from two days before the announcement of a bank merger to five days after (Ret( −2,5)), and 

the dependent variable in Columns (3) and (4) is the raw cumulative return in excess of the cumulative return in each borrower’s size-decile return 

((ExRet( −2,5)). MERGER is a dummy variable that equals 1 if the merger involves the borrower’s bank; TARGET (ACQUIRER) is a dummy variable 

that equals 1 if the borrower’s bank is the target (acquiring) bank in the merger. Log(market cap) is the logarithm of the market equity value at the 

beginning of the fiscal year. All regressions include a fixed effect for each merger announcement. T-statistics, reported in parentheses, are calculated 

based on robust standard errors obtained by clustering at the merger level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is denoted 

by ∗ , ∗∗ , and ∗∗∗ , respectively. 

Panel D presents evidence on the effect of lending banks’ merger activity on alternative measures of borrowers’ disclosure based on earnings forecasts. 

The sample of earnings forecasts spans the period 1995 to 2009 and contains a maximum of 143,679 contract-bank-quarter observations. I(Earnings 

Forecast) is a dummy variable for whether the firm issues an earnings forecast in the quarter; Forecast Precision is a measure of forecast precision 

following the algorithm in Armstrong et al. (2014) : a forecast’s precision is coded as 4 for point estimates, 3 for range estimates, 2 for open-ended 

estimates, 1 for qualitative estimates, and 0 for no forecasts. All control variables are defined in Appendix A . T-statistics, reported in parentheses, are 

calculated based on robust standard errors obtained by clustering at the firm level. Statistical significance (two-sided) at the 10%, 5%, and 1% level is 

denoted by ∗ , ∗∗ , and ∗∗∗ , respectively. 

 

 

 

 

to be stronger and persistent. Specifically, we partition the effect of NearTerm and LongTerm dummies using all partitioning

variables (Z) examined in Table 3 . With the exception of the partition by geographic correlation measure, the disclosure

increase is persistent for all subgroups of borrowers that are expected to experience stronger and continued disruptions be-

cause of bank mergers. 21 Collectively, these findings suggest that the disclosure increase reflects a commitment to increased

transparency in response to changes caused by bank mergers. 
21 In untabulated analysis, we find that even for the geographic correlation partition, the long-term disclosure increases are significant (at the 1% level) if 

we partition based on the correlation between the coincident indices of borrowers’ headquarters states and those of the other banks that merge with the 

borrowers’ existing banks (see footnote 16). This could be because the borrower-specific correlation provides a more direct measure of how each borrower 

affects the loan portfolio diversification of the merging banks. All else equal, a borrower whose geographic exposure is more correlated with that of the 

other merging bank will more adversely affect the overall diversification of the merged entity. 
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5.4. Evidence of banking service disruption 

Our findings so far suggest that borrowers increase public disclosure as a response to disruptions in the banking services

from merged banks. In this subsection, we provide two additional analyses consistent with the existence of such disruptions.

5.4.1. Changes in borrowers’ financing pattern after bank mergers 

First, we examine whether there are any observable changes in the financing patterns of borrowers of merger banks after

their current loan contracts expire relative to the financing patterns of borrowers of non-merger banks. We use data after

the expiration of loan contracts because that is when we expect changes in reliance on bank credit to be observable. We

compare financing arrangements up to four years after the expiration of current loan contracts to financing arrangements

up to three years prior to the initiation of the contracts. Because on average mergers are announced one year after the

initiation of the contracts, this approach allows us to compare four years of post-merger financing to (on average) four years

of pre-merger financing. 22 

We estimate a DiD specification similar to Eq. (1) on a sample of a maximum 118,714 contract-year observations for

which the required data are available: 

F IN T E R M i,b,t = αi,b + γt + ρ0 ME RGE R i,b,t + λZ i,t + ε i,b,t , (3)

where FIN TERM is equal to the natural logarithm of either the total credit available under the most recent loan contract

( TOTCREDIT) or the total amount of public debt outstanding ( TOTBOND) , 23 αi,b and γ t are contract and year fixed effects,

and Z i,t is a vector of time-varying control variables known to affect credit terms (details described in the caption for Table

5 , Panel B). We gather these data for each borrower at the end of each year in the sample period. We calculate total

bond outstanding using the Mergent database, which provides comprehensive coverage of bond issuances. The coefficient of

interest is ρ0 , which estimates the percentage change in financing arrangements of borrowers affected by mergers relative

to borrowers unaffected by mergers. 

The coefficient estimate on the merger dummy in Column (1) Panel B, Table 5 indicates that changes in bank credit

for borrowers of merging banks are 8.6% lower than contemporaneous changes in bank credit for the control group. The

magnitude is economically meaningful and is in line with that documented in Bonaccorsi di Patti and Gobbi (2007) . At the

same time, Column (2) shows a 9.3% (t-statistic = 2.104) increase in public debt for borrowers of merging banks relative to

contemporaneous changes in the control group. We also examine whether mergers are more likely to result in relationship

termination by estimating Eq. (3) with an indicator for relationship termination ( TERMINATION ) as the dependent variable.

We consider a borrower to have experienced a relationship termination in year t if its lead arranger at the end of year t is

different from the one in the previous loan contract or if the borrower does not appear in the Dealscan database at the end

of year t . Estimates in Column (3) show that bank mergers significantly increase the likelihood of relationship termination by

10.3% (t-statistic = 10.35). 24 Overall, these findings are consistent with the existence of significant disruptions in borrowers’

banking services after mergers of their lending banks. We note that evidence of financial disruptions cannot be uniquely

attributed to the financing channel, and can in fact be consistent with the monitoring channel. For example, under the

monitoring channel, if merged banks no longer feel they can effectively monitor borrowers under the changed monitoring

environment, they may reduce their lending to these borrowers. 25 

5.4.2. Borrowers’ stock price response to bank mergers 

To the extent that borrowers cannot perfectly offset the disruptions from bank mergers through changed disclosure

strategies and access to alternative sources of financing, they might experience a net reduction in firm value. 26 To see if

this is the case for our sample firms, we examine cumulative stock returns of all borrowers around the merger announce-

ment dates using the following equation: 

re t b,m 

= αm 

+ β ∗ ME RGE R b,m 

+ γ X b,m 

+ ε b,m 

(4)
22 Our inferences are robust to excluding data before the initiation of the contract and to using alternative time windows such as one or two years before 

the initiation of the contract. 
23 We measure total credit using the most recent contract to avoid double-counting duplicate contracts, because Dealscan records all contracts without 

distinguishing whether the contract has been renegotiated and replaced. Our inferences, however, remain unchanged when we calculate total credit using 

all outstanding contracts in Dealscan. We focus on the potential substitution of bank financing by bond financing to abstract away from economic consid- 

erations that drive borrowers’ leverage decisions (i.e., relative mix of equity and debt financing). In untabulated analysis, however, we do not find evidence 

of changes in equity financing following bank mergers. 
24 In untabulated analysis, we find no changes in the average interest rate charged on borrowers’ loans following bank mergers. This can occur if borrowers 

reject the loan because the rate is too high or choose to borrow smaller amounts in exchange for better rates (and substitute with more bond financing), 

both of which may lead to no detectable change in observed interest rates. 
25 In additional analyses in the Internet Appendix, we use a design similar to the one used in Gormley et al. (2012) and find that disclosure increases 

manifest both in firms that exhibit a decline in bank credit availability following mergers, and in firms that do not exhibit a decline in bank credit. The 

latter finding may suggest that some firms increase disclosure to meet the changed informational demands in the new monitoring regime, subject to the 

caveat that our specification may not have sufficiently controlled for factors affecting firms’ financing decisions around mergers. We note that the disclosure 

increase for firms that exhibit a decline in bank credit could be driven by both monitoring and financing channels. 
26 Consistent with this possibility, in a sample of Norwegian borrowers, Karceski et al. (2005) find evidence of reduction in equity market value for 

borrowers of target banks following merger announcements. 
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where ret b,m 

is the cumulative return of borrower b around the announcement date of merger m measured over the 8-day

period starting 2 days before and ending 5 days after the announcement date. 27 MERGER b,m 

is a dummy variable indicat-

ing whether the announced mergers involve the borrowers’ current lending banks, and X b,m 

is the set of borrower-specific

control variables including the logarithm of borrowers’ market capitalization, book-to-market ratio, and leverage ratio, all

measured in the year preceding the merger announcement. The regression includes a fixed effect for each merger, αm 

,

which effectively absorbs the market component of all borrowers’ returns around the merger announcement date as well as

bank-specific variables; this enables us to interpret the coefficient estimate for the merger dummy as the excess return for

borrowers affected by bank mergers. 

Panel C of Table 5 presents the results. Overall, they indicate a negative stock market reaction to bank merger an-

nouncements, especially for borrowers of target banks. For example, the estimate for MERGER in Column (1) is −0.2% (t-

statistic = −1.62), and that for TARGET in Column (2) is −0.5% (t-statistic = −3.43). The magnitudes are qualitatively similar

to those documented in Karceski et al. (2005) . In Columns (3) and (4), we replace the dependent variable with cumulative

return of the borrower earned in excess of the cumulative return on the corresponding size-decile portfolio, and find qual-

itatively similar results. These results support the assumption that bank mergers cause adverse disruptions to monitoring

and financing arrangements for some borrowers. 

5.5. Alternative measure of disclosure 

Lastly, we explore the sensitivity of our findings to two alternative disclosure measures based on management earnings

forecasts, an information event commonly used to measure managerial propensity to reveal private information (e.g., Beyer

et al., 2010 ). The first measure is a dummy for whether a firm issues at least one forecast during a fiscal quarter ( I(Earnings

Forecast) ). The second measure, Forecast Precision , captures the precision of the forecasts. Following Armstrong et al. (2014) ,

we code Forecast Precision as 4 for point estimates, 3 for range estimates, 2 for open-ended estimates, 1 for qualitative

estimates, and 0 for no forecasts. Data on management forecasts are obtained from the First Call Company Issued Guidelines

database (First Call). We set I(Earnings Forecast) and Forecast Precision as missing for firms that do not appear in the First

Call database. Our sample for this analysis is relatively large (143,679 observations) because our access to earnings forecast

data is for a larger number of years (1995 to 2009). The mean values for I(Earnings Forecast) and Forecast Precision , as shown

in Table 1 , Panel B, are 0.396 and 1.227, respectively. Columns (1) and (2) of Panel D, Table 5 report the results for I(Earnings

Forecast) and Forecast Precision , respectively. The estimated coefficients for MERGER are 0.021 and 0.0 6 6, both statistically

significant at less than the 5% level. The estimates are also economically meaningful: relative to the pre-merger average

values of I(Earnings Forecast) and Forecast Precision (at 0.375 and 1.166, respectively), the estimates represent about a 5.9%

increase in both measures. 28 

6. Conclusion 

We provide evidence that borrowers increase their disclosure after their lending banks engage in mergers. The effects

are larger for borrowers who are more vulnerable to changes in banks’ monitoring style and credit availability following

mergers. Collectively, our results suggest that banking consolidation prompts borrowers to increase transparency to improve

access to alternative financing sources and to meet the informational demands of external capital providers in a changed

monitoring environment in which both public capital providers and banks rely more on public, hard information for moni-

toring purposes. 

To the best of our knowledge, this study is the first to provide large-sample, micro-level evidence on the causal link

between bank mergers and borrowing firms’ disclosure. Given the significance of banking consolidation in the U.S. over the

last three decades and the cross-country differences in bank market structures, our results have implications for under-

standing both the over-time changes in the amount of voluntary disclosure by U.S. public companies and the cross-country

differences in firms’ information environment. Because the availability of information affects the ability of stock markets to

allocate resources efficiently, our findings also improve our understanding of the channels through which financial markets

affect resource allocation in the economy and inform the debate on bank- versus market-based financial markets. 
27 Results (not reported) are qualitatively similar when we use alternative windows from one or two days prior to three or five days after the announce- 

ments. 
28 In untabulated analyses, we replicate all tests in previous tables using the earnings forecast variables as the dependent variable and find qualitatively 

similar results. 
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Appendix A. Definitions of key variables. 

A.1. Disclosure measures. 

Variable name Description 

CONF_CALL CONF_CALL is an indicator for holding a conference call during a quarter. 

I(Earnings Forecast) I(Earnings Forecast) is an indicator for the issuance of a management forecast during a quarter. 

PRECISION PRECISION equals 4 for point forecasts, 3 for range forecasts, 2 for open-ended forecasts, 1 for qualitative forecasts, and 

0 for no forecasts. 

A.2. Merger variables. 

Variable name Description 

MERGER MERGER is a dummy variable that equals 1 for all contract-bank-quarter observations after the completion of the 

earliest merger involving the lead bank during the contract period, and zero otherwise. 

ACQUIRER ACQUIRER is a dummy variable that equals 1 for all contract-bank-quarter observations after the completion of the 

earliest acquisition by the lead bank over the contract period, and zero otherwise. 

TARGET TARGET is a dummy variable that equals 1 for all contract-bank-quarter observations after the completion of the 

acquisition of the lead bank by another bank, and zero otherwise. 

IN-STATE IN-STATE is a dummy variable that equals 1 if both the acquirer and the target bank involved in a merger are 

headquartered in the same state, and zero otherwise. 

A.3. Control variables in disclosure regressions. 

All control variables have been constructed using information on financial reports from COMPUSTAT, analyst-related in-

formation from the IBES database, stock price information from CRSP database, and information on institutional ownership

from the Thomson Financial 13F Institutional Holdings database. 

Variable name Description 

LOG(ASSETS) LOG(ASSETS) is the natural logarithm of the book value of total assets. 

LEVERAGE LEVERAGE is the book value of the total long-term debt divided by the total book value of assets. 

B/M B/M is the ratio of the book value of total assets to the sum of the firm’s market capitalization and book value of 

liabilities. 

RETURN RETURN is the quarterly stock return of the borrower. 

VOLATILITY VOLATILITY t is the standard deviation of monthly stock returns over a 2-year period with a requirement of at least 12 

observations. 

LOG(SEGMENTS) LOG(SEGMENTS) is the natural logarithm of the number of business segments in which a firm operates. 

LOG(AGE) LOG(AGE) is the natural logarithm of the number of years for which a firm appears in the CRSP database. 

LOG(PRICE) LOG(PRICE) is the natural logarithm of the borrower’s stock price. 

R&D R&D is the research and development expenditure scaled by total book value of assets. 

A.4. Loan contract variables 

Variable name Description 

%BANKLOAN %BANKLOAN is the ratio of total contract amount to the borrower’s book value of total assets. 

REMAINING MATURITY REMAINING MATURITY is the number of days between the merger effective date and the end date of the contract. 

# OF COVENANTS # OF COVENANTS is the number of covenants specified in the loan contract. 

MULT_REL MULT_REL is an indicator for whether the borrower has a relationship with a lead arranger other than the lead 

arranger involved in the merger in any of the outstanding loan contracts at the time of the merger announcement. 

NUMRELATIONS NUMRELATIONS is the number of unique lead arrangers the borrower has a relationship with in any of the loan 

contracts outstanding at the time of the merger announcement. 

#BANKS NEARBY #BANKS NEARBY is the number of non-merging banks located within a 25-mile radius of the borrower. 

Supplementary materials 

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.jacceco.2017.05.

003 . 
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