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Abstract
Harnessing Chief Executive Officer (CEO) overconfidence whilst exploiting their risk appetite
and over-optimism has long been of interest to management scholars and firms. In this paper,
based on the behavioural theory of the firm, we conjecture that information intermediaries
moderate the impact of CEO overconfidence on investment decisions. We hypothesise that
overconfident CEOs’ reluctance to access external financing indicates that they will reduce
their acquisition activity at high rating levels, where the risk from a downgrade and
subsequently the unobstructed access to internal financing is at its highest. After controlling
for endogeneity bias, we show that an additional increase in rating by one notch of highly rated
firms managed by overconfident CEOs reduces the probability of engaging in acquisition
activity by 0.11 percent. In addition, we postulate that when faced with downgrade risk,
overconfident CEOs refocus their acquisition activities to a more conservative investment
strategy that does not jeopardise their access to debt financing. We show that overconfident
CEOs in firms with investment-speculative boundary ratings reduce the likelihood of engaging
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in acquisition activity by 15.7 percent when their firms are assigned a negative rating outlook.
We also show that this reduction in acquisitiveness by overconfident CEOs at high rating levels
is viewed as value-increasing by the market. Overall, credit ratings appear to have positive
unintended consequences for the firm in the form of enhancing CEO monitoring and refocusing
acquisition strategies.

Keywords: Behavioural theory of the firm, CEO overconfidence, credit ratings, mergers and
acquisitions
JEL: G24, G32, G34
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1. INTRODUCTION
“What would I eliminate if I had a magic wand? Overconfidence”
Daniel Kahneman
Overconfident CEOs often engage in value-destroying investments. Conversely, CEO
overconfidence also has a “bright side” in the sense that moderate levels of overconfidence
counteract risk aversion, hence allowing firms managed by overconfident managers to
undertake valuable but risky projects (Gervais, Heaton, & Odean, 2011; Guenzel &
Malmendier, 2020). Therefore, it is not surprising that overconfident managers are more likely
to pursue innovation (Galasso & Simcoe, 2011; Hirshleifer, Low, & Teoh, 2012) and positively
influence the firm’s entrepreneurial orientation (Simsek, Heavey, & Veiga, 2010). Given that
boards have little success in detecting overconfidence when appointing their CEOs (Botelho,
Powell, Kincaid, & Wang, 2017), the ability to moderate the effects of overconfidence on
CEOs’ decisions is of first-order priority for the firm. In this paper, we conjecture that
information intermediaries can moderate the impact of CEO overconfidence on investment
decisions. We use credit ratings and acquisition decisions to test this hypothesis. Our results
support the hypothesis that credit ratings have positive unintended consequences for the firm
in the form of enhancing CEO monitoring and refocusing acquisition strategies.1
There is a line of literature that examines the ways managers make strategic decisions
(Chatterji, Durand, Levine, & Touboul, 2016; Christensen, Dhaliwal, Boivie, & Graffin, 2015;
Helfat & Martin, 2015). Relatedly, according to the behavioural theory of the firm, a firm’s
response to performance feedback depends on how the key decision-makers interpret this
information (Cyert & March, 1963; Gavetti, Greve, Levinthal, & Ocasio, 2012; Schumacher,
Keck, & Tang, 2020). In that respect, a firm’s response to rating changes depends on how
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We define refocusing acquisition strategies as the investment choices that are (close to) the first best.
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much weight CEOs put on ratings in relation to investment decisions. A large body of literature
has identified how behavioural biases, including overconfidence, affect strategic decisions of
CEOs (see Cain, Moore, & Haran, 2015; Hiller & Hambrick, 2005). Studies have shown that
factors such as female board representation (Chen, Leung, Song, & Goergen, 2019),
improvements in corporate governance (Banerjee, Humphery-Jenner, & Nanda, 2015), and
independent boards (Kolasinski & Li, 2013) counteract these biases and moderate the effects
of CEO overconfidence in strategic decision-making.2 Notwithstanding the emphasis firms put
on harnessing CEO overconfidence whilst exploiting their risk appetite and over-optimism,
there is no study on the role of information intermediaries in this process. It is important as the
existing studies show that firms rely on internal corporate governance mechanisms to moderate
the negative effects of CEO overconfidence.
We contribute to this scarce literature by investigating how credit ratings serve as an
external control mechanism by enhancing CEO monitoring and refocusing investment
strategies. In general, financial intermediaries, including credit ratings agencies, enable firms,
investors and shareholders to overcome market information asymmetries (Akerlof, 1970). By
doing so, credit rating agencies act as gatekeepers to global capital markets (Cornaggia,
Cornaggia, & Hund, 2017), affecting the cost of capital of issuers and ultimately the level of
external financing available to them. Rating downgrades have potentially significant downside
risks (Aktas, Petmezas, Servaes, & Karampatsas, 2021) and firms may refrain from adopting
practices which might jeopardise their ratings. Therefore, it is reasonable to expect that credit
ratings not only counteract with the firm’s acquisitiveness but also moderate the CEO’s biases.
Further, we investigate the channel via which overconfident CEOs learn. Andreou et al. (2019)
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CEO overconfidence also affects the compensation structure of firm executives (Humphery-Jenner, Lisic, Nanda,

& Silveri, 2016).

4

show that the rate of learning is different for overconfident managers and rational managers
and in this paper, we hypothesize that overconfident CEOs learn from rating actions.
In accordance with the behavioural theory of the firm, we conjecture that overconfident
CEOs’ acquisitiveness is a curvilinear function of the firm’s credit rating. Therefore, we
hypothesise that credit ratings have a moderating effect on the acquisitiveness of overconfident
CEOs in a way that differs from rational CEOs. At low rating levels, overconfident CEOs are
expected to increase their acquisition activities as ratings improve3 (more than rational CEOs)
because of their tendency to overinvest, especially when financial constraints are relaxed.4 In
contrast, when ratings improve at high rating levels, overconfident CEOs are expected to
reduce their acquisition activity because its excess might increase the probability of a rating
downgrade and therefore limit their uninterrupted access to riskless debt.5
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Our sample includes both mergers and acquisitions. For brevity, we use the term acquisition and merger

interchangeably, following Malmendier & Tate (2008).
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We performed a test where separate regressions were run on different corporate rating levels. Our results are

significant only for the lowest categories of ratings (i.e., BB and B), which are the most financially constrained.
This test refutes the possibility/argument that issuers at low rating levels are too constrained to acquire. The results
are available on request.
5

Credit ratings are not only important for firm's cost of borrowing (Kisgen, 2009), capital structure (Kisgen,

2006), and increased debt capacity (Cantillo and Wright; 2000; Faulkender and Petersen, 2006; Lemmon and
Zender, 2010). They also reduce information asymmetries leading to lower adverse selection problem faced by
companies (Frank and Goyal, 2009) and lower firm’s credit constraints (Karampatsas et al., 2014). However,
ratings also affect corporate liquidity policies such as cash holdings and subsequently firm value (Khieu and Pyles,
2012); method of payment in M&A activities (Karampatsas et al., 2014), and affect investor base as certain
institutional investors are banned from investing in low credit rating firms (Kisgen, 2006). Furthermore, existence
of a rating can be used as a signalling tool of firm quality (Kisgen, 2006). At the market level solicitation of credit
ratings has important reputational implications for CRAs and issuers themselves as some regard unsolicited ratings
as "hostile ratings" (Fulghieri et al., 2014).

5

We further investigate the mechanism on how credit ratings moderate CEO
overconfidence. In particular, we conjecture that when faced with a warning of an imminent
downgrade by credit rating agencies (ratings are on a negative outlook), overconfident CEOs
refocus and adopt more conservative acquisition policies because their access to (riskless) debt
is at risk. The behavioural corporate finance literature shows that overconfident CEOs engage
in more acquisitions than rational CEOs, it is therefore not surprising that the investment
quality of the former is more likely to be under par, which, in turn, puts the firms’ credit ratings
at risk. As downgrades jeopardise firm’s access to debt financing and overconfident CEOs have
a stronger preference for debt over equity financing in comparison to their rational
counterparts, who are indifferent between all available sources of capital for an investment,
they will engage in corrective actions in the acquisition market more so than the rational CEOs.
A novelty in our set of hypotheses is that credit ratings act as a form of a monitoring and
refocusing mechanism for CEO overconfidence. We focus on acquisition decisions for two
reasons. First, the size of the merger and acquisition (M&A) market represents a substantial
portion of firm activities. Over $1.8 trillion was spent on acquisitions in the U.S. in the first
eight months of 2021 alone (Rudegeair & Benoit, 2021). Second, CEO overconfidence is
strongly associated with heavy premiums paid when large acquisitions are concerned (Ferris,
Jayaraman, & Sabherwal, 2013; Hayward & Hambrick, 1997; Pavićević & Keil, 2021).
Moreover, we focus on credit ratings as they affect the ability of the firm to tap external
financing sources, specifically debt financing.
We test our hypotheses using long-term local currency issuer ratings, executive option
holdings and acquisition activity data for a sample of 916 U.S. non-financial companies rated
by S&P Global Ratings (S&P) in the period 2006 to 2019. We employ probit and tobit
regression analyses, followed by a suite of robustness checks including endogeneity and market
reaction tests.
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The results are twofold. First, we show that overconfident CEOs engage in more
acquisition activity than rational CEOs at low rating levels when ratings increase. We call this
the overinvestment effect of credit ratings, which is in line with the notion that overconfident
CEOs are more likely to overinvest than their rational counterparts, particularly when firms’
financial constraints are relaxed as a result of the improvement in ratings. As ratings improve,
the likelihood of making acquisitions increases by 3.66 (2.87) percent for firms with
overconfident (rational) CEOs. In comparison, at high rating levels, overconfident CEOs
reduce their acquisition activity more than rational CEOs. We call this the monitoring effect of
credit ratings. An additional increase in rating by one notch of highly rated firms with
overconfident CEOs reduces the probability of engaging in acquisition activity by 0.11 percent,
which is equivalent to $12.43 million in deal value. Importantly, we further show evidence
that, at high rating levels, overconfident CEOs are becoming more cautious when making
acquisition decisions. Accordingly, their investment choice is less likely to deviate from the
first best. In particular, at high rating levels, we show that acquisition deals of overconfident
CEOs are viewed as value-increasing by the market.
Second, we show that, at high rating levels, overconfident CEOs decrease acquisition
activity more than rational CEOs when the risk of a downgrade is high, i.e., ratings are on a
negative outlook. We refer to this as the learning effect of credit ratings. Specifically, we show
that all managers learn from the market signals, i.e., credit rating agencies’ warnings. However,
the magnitude of reducing acquisition activities following a negative rating outlook is larger
for overconfident CEOs than rational CEOs, particularly those in firms with an investment
grade credit rating. The results are economically significant: negative outlooks assigned to
firms with investment-speculative boundary ratings managed by overconfident CEOs reduce
the likelihood of the firm engaging in acquisition activity by 15.7 percent. In line with our

7

learning hypothesis, the reduction of acquisitiveness by overconfident CEOs following a
negative outlook is viewed as value-increasing by the market.
Our results provide insights for management scholars who seek to understand the role
of information intermediaries in the acquisition activity (Baloria & Heese, 2018; Vasudeva,
Nachum, & Say, 2018). Moreover, our research is of value to researchers interested in CEO
overconfidence and strategic decision-making (Cain et al., 2015; Galasso & Simcoe, 2011).
Our research adds to both strands of this literature by demonstrating the role information
intermediaries play in restraining managerial biases. Finally, our research should be of interest
to practitioners including firm managers and human resources teams, Credit Rating Agencies
(CRAs) and investors alike.
2. LITERATURE REVIEW, CONCEPTUAL FRAMEWORK AND HYPOTHESES
2.1 CEO overconfidence and investment behaviour
Overconfidence refers to “the overestimation of the value a manager believes he or she
can create” (Malmendier & Tate, 2015, p. 46). CEO overconfidence is mainly manifested in
two aspects: the level of investment and financing decisions.
With regards to the former, overconfident CEOs consider themselves to be above
average in terms of their abilities in gauging the prospects of a successful outcome, a notion
consistent with the ‘better-than-average’ effect. They also tend to overstate the returns relative
to the risks in their investment projects. Doukas and Petmezas (2007) suggest that selfattribution bias is the leading cause of managerial overconfidence. In fact, Chen, Crossland and
Luo (2015) find that overconfident CEOs are more likely to attribute the management forecast
errors to unforeseeable external factors. The presence of these cognitive biases encourages
excessive risk-taking behaviour, especially when firm performance falls below their aspiration
level (Ho, Huang, Lin, & Yen, 2016; Schumacher et al., 2020). Malmendier and Tate (2008)
show that overconfident CEOs are more likely to engage in highly complex transactions that
8

destroy firm value, such as diversifying mergers and acquisitions, in comparison to rational
CEOs. This is because management forecasts made by overconfident CEOs are more likely to
be misleading (Hribar & Yang, 2016). Overconfident managers often underestimate the
riskiness of earnings and overestimate the value of future investment projects (Hackbarth,
2008), leading to distortions in corporate investment decisions (Pikulina, Renneboog, &
Tobler, 2017). In a similar vein, Leng et al. (2021) show that firms managed by overconfident
CEOs are more likely to be subject to corporate failure due to their sub-optimal investment
decisions.
Additionally, overconfident CEOs have strong preferences with respect to financing
decisions of the firm. They believe that the company’s current assets are undervalued and
therefore disagree with the current market price of equity. As such, overconfident managers
believe external finance is unduly costly, and prefer to use cash or (nearly) riskless debt6 to
finance expected future investment (Malmendier, Tate, & Yan, 2011). Relatedly, Chen, Ho and
Yeh (2020) show that overconfident CEOs have a stronger tendency to hold cash for future
investments whilst Lin, Chen, Ho and Yen (2020) demonstrate that overconfident CEOs are
more willing to pledge collateral in order to reduce their loan rates. When the firms’ cash
holdings are low, overconfident CEOs issue risky debt (i.e., high-cost debt) only if the
overestimated investment return exceeds the perceived cost of external finance (Hackbarth,
2008). In line with this, Malmendier et al. (2011) document that overconfident CEOs exhibit
debt conservatism due to their reluctance to access external financing.
2.2 Credit ratings and acquisition activity
Credit ratings represent an independent opinion of a credit rating agency on the
creditworthiness of an issuer. A high credit rating reflects the firm’s strong ability to repay
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Riskless debt refers to the debt issuances with no or low risk of default.
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debt, and vice versa (Kisgen, 2006). Importantly, rating changes affect the cost of capital and
access to capital markets of the debt issuers.7 Billett and Garfinkel (2004) show that high-rated
firms face less difficulties in obtaining debt capital compared with low-rated firms. On the
other hand, bond issuers with lower credit ratings are subject to higher risk premiums than their
highly rated counterparts (Kisgen, 2006). Relatedly, Wang and Xie (2021) show that firms
actively try to maintain access to public debt markets. Concerning the existence of ratingtriggered events (e.g., increased cost of capital, limited access to debt market), it is no longer
controversial to assert that credit ratings exert crucial influence on corporate decision-making.
In a recent paper, Aktas et al. (2021) show that non-investment grade firms increase their
acquisitiveness as their ratings improve. They attribute this finding to a financial constraints
hypothesis, which implies that (non-investment) firms are able to exploit the easiness of
financial constraints that comes with the improvement in ratings. The opposite is found for
investment-grade firms and Aktas et al. (2021) explain the phenomenon with a managing for
ratings hypothesis, which implies that acquisitiveness reduces because firms refrain from
making acquisitions that may potentially harm their credit rating.
2.3 Hypotheses Development
To date, the existing literature on the behavioural theory of the firm posits that
overconfident CEOs engage in more acquisition activity than rational CEOs (e.g., Andreou et
al., 2019; Malmendier & Tate, 2005; Pikulina et al., 2017). Importantly, Malmendier and Tate
(2008) show that overconfident CEOs are more likely to conduct more acquisitions only when
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For instance, a rating downgrade induces a deterioration in investors’ perception of the creditworthiness of the

borrowing firm, thereby leading to higher cost of capital and limited access to capital markets (Kisgen, 2006). On
the other hand, a rating upgrade enhances investor confidence in the creditworthiness of the borrowing firm, which
gives rise to lower cost of capital and wider access to capital markets (Agha & Faff, 2014).
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they have sufficient internal resources. Further, Aktas et al. (2021) show that firms with low
rating levels engage in more acquisitions as their ratings improve. However, for firms with
high rating levels, acquisition activity is reduced. Relatedly, in a recent paper, Kang (2021)
shows that firms at risk of a rating downgrade conduct fewer acquisitions.
In this paper, we propose that credit ratings serve as a monitoring and importantly a
refocusing mechanism for CEO acquisition activity, more for overconfident managers than for
their rational counterparts, thereby moderating the negative effects of overconfidence. In
particular, we expect that credit ratings have a moderating effect on the acquisitiveness of
overconfident CEOs in a way that differs from rational CEOs. Rational CEOs are indifferent
to the available sources of capital and will finance investments using internal cash or by issuing
debt or equity. Overconfident CEOs, however, shy away from external financing. Importantly,
their “need to access financing that they misperceive to be more costly than it is, curbs their
desire to overinvest” (Malmendier & Tate, 2015, p. 46). Therefore, overconfident CEOs
overinvest only if they consider the type of financing appropriate. At low rating levels, an
improvement in ratings leads to a relaxation of financial constraints and an enhanced ability of
firms to issue low-cost debt. In line with the arguments developed above, we expect that, at
low rating levels, improvement in ratings increases acquisition activity for overconfident CEOs
more than rational CEOs.
However, ratings also have feedback effects (Manso, 2013), meaning that acquisitions
increase default risk (Furfine & Rosen, 2011), which can ultimately affect ratings. Given that
firms at a high rating spectrum have further to fall than those at low rating levels (Cornaggia
et al., 2017), acquisitions are more likely to lead to rating downgrades for the former group.
Also, as firms have a target rating level (Kisgen, 2009), we expect that firms at high rating
levels will have a more conservative acquisition strategy. However, whilst for rational CEOs,
rating downgrades do not affect their financing choices, for overconfident CEOs, rating
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downgrades limit their ability to issue riskless debt and therefore limit their access to external
financing. This is because rational CEOs are more likely to substitute equity financing for debt
financing when it becomes more costly to raise external debt, but this is not the case for
overconfident CEOs who shy away from equity capital. Consequently, overconfident CEOs
are expected to prioritise high ratings over further increases in acquisition activity as this
maintains their access to riskless debt. For internal investments, this conjecture is confirmed
by Malmendier and Tate (2015) who show that the investment–cash flow sensitivity is more
pronounced in equity-dependent firms with overconfident CEOs. To date, however, there is no
study that investigates the acquisitiveness of overconfident CEOs with changing levels of
riskless debt. Distilling all the foregoing discussion, we propose our first hypothesis as follows:
Hypothesis 1: At low (high) rating levels, overconfident CEOs increase (decrease) acquisition
activity more than rational CEOs.
Further, previous research has indicated various channels via which CEOs learn in the M&A
market. Aktas, de Bolt and Roll (2009) present a model where CEOs learn from signals
received from investors while Kau, Linck and Rubin (2008) show that managers are more likely
to reverse an investment decision when the market reacts unfavourably (see also Luo, 2005).
Hayward (2002) shows that CEOs learn from previous acquisition experience at the higher rate
when acquisitions are similar. Relatedly, Aktas, de Bolt and Roll (2013) show that net gains
from learning increase over the course of sequential deals.
To our knowledge, the only paper that allows the rate of learning to be different for
overconfident managers over their rational counterparts is by Andreou et al. (2019). In fact,
Driss, Massoud and Roberts (2016) find that firms are able to resolve the negative credit watch
placement and avoid a rating downgrade (i.e., continue to have access to debt financing at a
lower cost) if they undertake appropriate turnaround effort. In their sequential module of
learning relating to firm diversification decisions, overconfident CEOs are more likely to learn
12

and subsequently reduce their degree of diversification if the expansion undertaken in the
previous period is over the optimal threshold. Importantly, in their model, overconfident CEOs
are more likely to exhibit a tendency to undertake more corporate diversification decisions than
their rational counterparts when more internal cash is available.
The channel via which we expect CEOs to learn from previous acquisitions is the credit
ratings channel. CRAs use rating outlooks and credit watches to signify their views on
developments that might induce a rating change. Ones must be cognisant of the fact that rating
outlooks and credit watches do not mean an inevitable rating change, and appropriate action
taken could result in potential alternative rating (S&P, 2009). As a rating outlook or a credit
watch is a useful early indicator that conveys information on potential rating changes, we
expect the behaviour of reducing acquisitiveness to manifest when imminent corporate rating
actions are developed, particularly the negative ones. Equally, given the overconfident CEOs’
preference for debt financing resources, we expect that learning effect in the M&A market is
manifested differently between overconfident and rational CEOs. In this case, the learning
effect is more pronounced among overconfident CEOs. This is because learning through
negative imminent corporate rating actions (i.e., a negative rating outlook or a negative credit
watch) may induce the underlying beliefs of overconfident CEOs to move from aggressive to
conservative investment strategy to avoid the likelihood of being downgraded. The above leads
to the following hypothesis:
Hypothesis 2: At high rating levels, overconfident CEOs decrease acquisition activity more
than rational CEOs when the risk from a downgrade is high.
3. DATA
To test the proposed hypotheses, we require data on firm ratings, executive stock and
option holdings and acquisition activity.
13

We utilise a sample of publicly listed U.S. firms available from S&P Ratings Direct in
the period between 2006 and 2019. The start of the sample period is determined by the
executive package-level option holdings data essential in constructing an overconfidence
measure available from ExecuComp.8 We exclude financial firms (SIC codes 6000–6999) and
utilities firms (SIC codes 4900–4999) due to their unique financial structures and regulatory
constraints which may affect their reporting. We also exclude firms with a rating of D (default)
or SD (selective default) because their financing and investment activities are more likely to
be restricted by clauses in covenants or other contractual agreements (see Aktas et al., 2021;
Alp, 2013; Khieu & Pyles, 2016).
We obtain accounting and financial data from Compustat, and all completed merger
and acquisition transactions from Thomson Reuters Eikon. This includes mergers, acquisitions
of majority interest, asset acquisitions or acquisitions of certain assets. In order to address the
heterogeneity of acquisitions and to focus on control transactions, we exclude deals that were
minority investments or deals which involved acquisitions of remaining interest in firms in
which they already maintained an ownership position. Specifically, we require that the acquirer
obtains at least 51 percent of target shares and holds less than 50 percent of target before the
deal. We limit our sample to deals with transaction values over $1 million and worth at least 1
percent of the acquirer value because acquisitions of small units may not require active
involvement of the acquirer’s CEO (Malmendier & Tate, 2008; Morck, Shleifer, & Vishny,
1990).
Our final sample consists of 6,403 firm-year observations for which all aforementioned
data are available. In total, there are 916 firms, 1,671 CEOs, and 1,474 acquisitions in the
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14

sample. All continuous accounting variables are winsorised at the first and 99th percentiles to
eliminate the effects of outliers.
4. METHODS
CEO overconfidence is inferred from the willingness of executives to postpone in-themoney vested stock options in the belief that the stock price will continue to rise under their
leadership (Malmendier & Tate, 2005; Schumacher et al., 2020). We construct the
overconfidence measure, OVER, as a dummy variable taking the value of one if a CEO fails to
exercise vested options that are beyond a threshold of 67 percent in-the-money at least twice
during their tenure period, and zero otherwise.9 Consistent with the notion that overconfidence
is a persistent trait (Andreou et al., 2019; Hirshleifer et al., 2012; Malmendier & Tate, 2005;
Schumacher et al., 2020), a CEO once identified as overconfident remains so for the rest of the
sample period.
To test Hypothesis 1, we employ a probit model as follows:
Pr{𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 = 1 |𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 , 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 , 𝑂𝑉𝐸𝑅𝑖𝑡 ∗
𝑅𝑎𝑡𝑖𝑛𝑔2 𝑖,𝑡−1 , 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔2 𝑖,𝑡−1 , 𝛾𝑿𝑖,𝑡−1 } = 𝐺(𝛼 + 𝛽1 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 +
𝛽2 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 + 𝛽3 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔2 𝑖,𝑡−1 + 𝛽4 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔2 𝑖,𝑡−1 +
𝛾𝑿𝑖,𝑡−1 + 𝑓𝑡 + 𝑓𝑖𝑛𝑑. + 𝜀𝑖𝑡 )

(1)

where 𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 is the propensity to merge and acquire. 𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 is a
dummy variable that equals one if the firm has announced at least one merger and acquisition
deal for a given year, and zero otherwise. Since our interest lies in the relative difference in
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The threshold of 67 percent is chosen based on a model of Hall and Murphy (2002) on executive stock holdings

and exercising decisions.
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acquisition activities of overconfident versus rational CEOs, we estimate Eq. (1) with varying
interaction terms (e.g., see Andreou et al., 2019) both as dependent and independent variables.
𝑂𝑉𝐸𝑅𝑖𝑡 is a dummy variable for overconfident CEOs, zero otherwise. 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 is a dummy
variable for rational CEOs, zero otherwise. 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 is S&P’s long-term local currency
issuer credit rating based on a 21-notch scale and lagged by one year.10 𝑅𝑎𝑡𝑖𝑛𝑔2 refers to the
curvilinear relationship between credit ratings and acquisitions as documented in the study of
Aktas et al. (2021). 𝑿𝑖,𝑡−1 represents a parsimonious set of firms’ acquisitions determinants
(see Karampatsas, Petmezas, & Travlos, 2014; Yang, Guariglia, & Guo, 2019) including
market-to-book ratio, profitability, tangibility, leverage, and sales.11 𝜀 is the i.i.d idiosyncratic
error-term. We include a full set of year dummies (𝑓𝑡 ) and industry dummies (𝑓𝑖𝑛𝑑 ) in all
specifications to alleviate the potential unobserved variable bias. We define industry groups
based on the Fama-French 12 industry classification. In all estimations, the standard errors are
robust to heteroscedasticity.
For a robustness check, we re-estimate Eq. (1) using acquisition intensity as the
dependent variable. Acquisition intensity represents the sum of the value of acquisition deals
made by firm i in year t, scaled by the book value of total asset at the beginning of the year (as
seen in Aktas et al., 2021). While acquisition propensity measures the likelihood of engaging
in M&A activities, acquisition intensity measures the deal size relative to the firm size.
To test Hypothesis 2, we estimate the following model separately for the subsamples
of overconfident and rational CEOs:

10

1 is given to the lowest rated firms (C) while 21 for the highest rated firms (AAA). See Appendix II for details.

11

All control variables are defined in Appendix I.
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Pr{𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 = 1|𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 , 𝑋𝑖,𝑡−1 } = 𝐺(𝛼 + 𝛽1 𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 +
𝛾𝑿𝑖,𝑡−1 + 𝑓𝑡 + 𝑓𝑖𝑛𝑑. + 𝜀𝑖𝑡 )

(2)

where 𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 is a binary variable taking value of one if a negative rating
outlook is assigned by CRAs in the previous year, zero otherwise. The control variables follow
those of Eq. (1). We include a full set of year dummies (𝑓𝑡 ) and industry dummies (𝑓𝑖𝑛𝑑 ) in all
specifications to alleviate the potential unobserved variable bias.
5. RESULTS
5.1 Descriptive statistics
We present summary statistics in Table 1. The acquisition intensity of overconfident
CEOs is significantly higher than that of rational CEOs (Table 1, Panel A). Equally,
overconfident CEOs exhibit a higher propensity to engage in acquisitions than rational CEOs
(higher Acq_Propensity). Panel B of Table 1 shows that there is little difference in the M&A
deal characteristics between firms with rational CEOs and those with overconfident CEOs.
*** Insert Table 1 here ***
In Table 2, we present the distribution of acquisition activities across rating levels and
rating categories, distinguishing between overconfident and rational CEOs. For both types of
CEOs, acquisition propensity increases with ratings, at low rating levels. Importantly, the
propensity to invest among overconfident CEOs is lower when firms are at the high rating
levels (Table 2, Panel A). In line with our prediction in Hypothesis 1, at the AAA and AA
rating levels, acquisition propensity of overconfident CEOs is lower than that of rational CEOs,
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though they are insignificant.12 On the other hand, at rating levels between BB and B,
overconfident CEOs are more likely to engage in acquisition activities than rational CEOs.
Overall, non-investment grade firms with overconfident CEOs are 5.4 percent more likely to
engage in acquisitions than firms with rational CEOs (Table 2, Panel B). For investment-grade
firms, there is no statistically significant difference in the acquisition activity between the two
types of CEOs.
*** Insert Table 2 here ***
5.2 Main results
We move onto multivariate tests. First, in Table 3, Column 1 we confirm the previous
literature that overconfident CEOs engage in more acquisition activity than rational CEOs (see
Malmendier & Tate, 2005; Malmendier & Tate, 2008). We regress acquitision propensity
against the overconfidence dummy and a set of control variables. OVER is positive and
significant (b = 0.0200, p < .10), indicating that likelihood of making acquisitions increases by
2 percent if a firm is managed by an overconfident CEO. Second, we confirm the previous
finding that firms with low (high) rating levels increase (decrease) acquisition activity when
ratings increase (see Aktas et al., 2021). The regression in Table 3, Column 2, includes the
2
rating level (𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 ) and the square of the rating (𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1
) as additional independent

variables. While results for Rating are positive and significant (b = 0.0336, p < .01), they are
negative and significant for the squared term of a rating variable Rating2 (b = -0.0009, p < .05).
These results show that the probability of engaging in acquisition activities increases up to a
point, then decreases as ratings improve. Table 2, Panel A shows that the inflection point is at

12

The power of the mean difference test is possibly reduced because of the small sample size in this rating

category.
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about the AA- level (based on the quadratic regression), meaning that overconfident CEOs
significantly reduce acquisition propensity when ratings change from A (0.28) to AA (0.18).
In Column 3 of Table 3, we include CEO overconfidence as an additional independent variable.
OVER remains positive and significant (b = 0.0190, p < .10). Similarly, Rating and Rating2
have the expected signs and are statistically significant (b = 0.0310, p < .01 and b = - 0.0008,
p < .10 respectively).
Next, we test our first hypothesis (Hypothesis 1). In Column 4 of Table 3, we present
the regression results of Eq. (1). The coefficient of CEO overconfidence interacted with rating
level (Rating* OVER) is positive and significant (b =0.0366, p < .01). Specifically, as ratings
improve, the likelihood of making acquisitions increases by 3.66 percent for firms with
overconfident CEOs. Similarly, the interaction term between Rating and rational CEOs
(NO_OVER) is positive and significant (b = 0.0287, p < .01). Taken together these results
indicate that acquisition propensity among both overconfident and rational CEOs in firms with
relatively low rating levels increases as firms’ ratings improve. In line with Hypothesis 1, the
magnitude of engaging in acquisition activities is larger for overconfident CEOs than rational
CEOs (see Table 3, Column 4, F-test (1), p < .05). Additionally, the interaction term between
ratings squared and overconfidence (Rating2*OVER) is negative and significant (b = - 0.0011,
p < .05), hence supporting our conjecture concerning a curvilinear relationship between ratings
and the acquisitiveness of overconfident CEOs. In terms of economic significance, an increase
in rating by one notch of highly rated firms with overconfident CEOs reduces the probability
of engaging in acquisition activity by 0.11 percent, which is equivalent to $12.43 million in
deal value.13 On the contrary, we do not find a similar curvilinear relationship of ratings with
acquisition activity in firms managed by rational CEOs. The interaction term between Rating2

13

To derive at this value, we multiply Acq_Propensity (0.11%) by Mean Sales ($11.3 in billions).
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and rational CEOs (NO_OVER) is negative, yet insignificant (b = -0.0006, p > .10). This
suggests that acquisitiveness keeps increasing monotonically when ratings increase in firms
managed by rational CEOs. This is expected, as rational CEOs are flexible about the type of
financing they use.
In general, the results of the accounting variables are consistent with prior literature and
expectations. The coefficient estimates of Profitability and Sales are significantly positive. This
is consistent with prior research showing that larger firms with high profitability are more likely
to invest due to having more internal resources (Audretsch & Elston, 2002; Kadapakkam,
Kumar, & Riddick, 1998). The estimation coefficient on Leverage shows a negative sign and
is statistically significant. This result indicates that debt overhang reduces investment that is
potentially caused by the agency problem (Aivazian, Ge, & Qiu, 2005). In addition, the
coefficient on Tangibility shows the negative sign, suggesting that a higher volume of tangible
assets leads to investment inefficiency (i.e., underinvestment), which is consistent with
Benlemlih and Bitar (2018).
*** Insert Table 3 here ***
Our baseline results support our hypothesis regarding the moderating effects of ratings
on CEO overconfidence in their investment decisions, particularly in highly rated firms. This
can partly stem from overconfident CEOs’ attitude toward capital structure policy in which
ratings play a critical role. To shed light on the differences in the financing choices between
rational CEOs and overconfident CEOs, we estimate a pooled linear regression model
presented in Table 4. The model examines the direct effect of credit rating changes (rating
upgrades and downgrades) on the net debt issuance of overconfident and rational CEOs,
following Kisgen (2009).
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𝑁𝑒𝑡𝐷𝑒𝑏𝑡𝑖𝑡 = 𝛼 + 𝛽1 𝑂𝑉𝐸𝑅𝑖𝑡 + 𝛽2 𝑈𝑝𝑔𝑟𝑎𝑑𝑒𝑖,𝑡−1 + 𝛽3 𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒𝑖,𝑡−1 + 𝛽4 𝑈𝑝𝑔𝑟𝑎𝑑𝑒𝑖,𝑡−1 ∗
𝑂𝑉𝐸𝑅𝑖𝑡 + 𝛽5 𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒𝑖,𝑡−1 ∗ 𝑂𝑉𝐸𝑅𝑖𝑡 + 𝛾𝑲𝑖,𝑡−1 + 𝜀𝑖𝑡

(3)

Our dependent variable Net Debt represents the net debt raised for the year, which is measured
by long-term debt issuance minus long-term debt reduction plus changes in current debt, scaled
by total assets at the beginning of the year. Downgrade (Upgrade) is a binary variable taking
value of one if the rating is downgraded (upgraded) in the previous year, zero otherwise. 𝑲𝑖,𝑡−1
includes a set of firm-specific characteristics that determine firms’ capital market activities,
including leverage, cash holdings and sales. Leverage is the ratio of total liabilities to total
assets. Sales is the natural logarithm of sales. Cash is the ratio of cash and cash-equivalents to
total assets. Specifications 1–3 employ the same set of variables in Eq. (3) but differ in terms
of fixed effects. Spec. (1) is our benchmark regression, and it does not include any fixed effects.
Spec. (2) employs year and industry effects, while Spec. (3) uses industry effects by year. The
coefficient on OVER is significant at 1 percent level and has the expected sign in all
specifications (p < .01). These results are also economically meaningful. Other things being
equal, firms with overconfident CEOs issue 1.42 percent more net debt than firms with rational
CEOs (Column 2, Table 4). Consistent with the literature (Kisgen, 2009), we find an
asymmetric reaction of firms' financing activities to rating upgrades and downgrades, but we
only document this for overconfident CEOs. Specifically, in firms with overconfident CEOs,
debt issuance decreases following a credit rating downgrade in the previous year (Downgrade
= -0.0171, p < .01; OVER*Downgrade = 0.0100, p > .10) but does not change if it is an
upgrade.14 Our results corroborate Kisgen (2009) who find that corporate debt financing reacts

14

The t-test results show that the sum of the coefficient estimates on Upgrade and 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑈𝑝𝑔𝑟𝑎𝑑𝑒 are

insignificantly different from zero, supporting the prediction that overconfident CEOs do not increase net debt
issuance after a credit rating upgrade.
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asymmetrically to rating downgrades and upgrades because managers maintain a target credit
rating in their capital structure policy. Their leverage adjustment is such that target rating can
be restored in the case of a downgrade or a target rating can be maintained in the case of an
upgrade. Our results also show that the preference for a target rating is prevalent only in firms
managed by overconfident CEOs. This finding also suggests that the fear of a downgrade is
stronger among overconfident CEOs than rational CEOs.
*** Insert Table 4 here ***
5.3 Robustness tests
5.3.1 Acquisition intensity of overconfident CEOs
We run a series of tests to assess the robustness of our main results. To start with, we
replace 𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 with 𝐴𝑐𝑞_𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 , which represents the sum of value of all
acquisition deals made by firm i in year t, scaled by the book value of total asset at the beginning
of the year (as in Aktas et al., 2021). Accordingly, we re-estimate all specifications from Table
3 using a zero-censored tobit regression model with 𝐴𝑐𝑞_𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 as the dependent variable.
We present the results in Table 5. The coefficient on OVER remains positive and significant
(see Columns (1) and (3) of Table 5 (b = 0.0381 and b = 0.0342, respectively, p < .05)). Notably,
the value of acquisition deals made by overconfident CEOs is 3.81 percent higher than those
made by rational CEOs (Column 1, Table 5). The coefficient on Rating is positive and
significant in Columns (2) and (3) of Table 5 (b = 0.0604 and b = 0.0557, respectively, p <
.01), reaffirming that firms make more acquisitions as their ratings improve. In contrast with
this, the coefficient on Rating2 is negative and significant (b = -0.0019 and b = -0.0017,
respectively, p < .05), suggesting that managers reduce acquisitions at high rating levels. In
term of economic significance, the coefficient of -0.0017 on Rating2 in Column 3 of Table 5
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suggests that a firm with $11.3 billion assets will reduce the deal value of acquisitions by
$19.21 million.15
In Column 4 of Table 5, the positive and significant coefficients on interaction terms
Rating*OVER and Rating*NO_OVER show that the sensitivity of acquisitions to ratings
increases by 6.89 percent and 5.05 percent in firms with overconfident and rational CEOs,
respectively. Moreover, the results suggest that overconfident CEOs in firms with $11.3 billion
assets increase deal values by $0.21 billion more than rational CEOs in firms of same size, if
their rating in the previous year was one notch higher.16 As hypothesised (Hypothesis 1), the
positive effect of ratings on acquisitiveness is larger among overconfident CEOs compared to
rational CEOs (see Table 5, Column 4, F-test (1), p < .05). Finally, the coefficients on
Rating2*OVER and Rating2*NO_OVER are negative and significant (b = - 0.0026, p < .01 and
b = -0.0014, p < .10, respectively). F-test (2) (p < .05) reaffirms that overconfident CEOs in
firms with high rating levels are more likely to reduce acquisition activities, than rational
CEOs, as their firms’ ratings improve.
*** Insert Table 5 here ***
5.3.2 Cash-only acquisitions
In this section we check the robustness of our test results using only cash-financed
acquisition deals. We do so for two reasons. First, cash-financed acquisitions are more likely
to put pressure on firm’s rating as they require higher levels of leverage (Aktas et al., 2021;
Renneboog & Vansteenkiste, 2019). This brings about post-merger acquirer default risk

15

To derive at this value, we multiply Acq_Intensity (0.17%) by Mean Sales ($11.3 in billions).
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To derive at this value, we multiply the difference in Acq_Intensity between overconfident and rational CEOs

as ratings improve (6.89%-5.05%) by Mean Sales ($11.3 in billions).
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(Furfine & Rosen, 2011). Second, overconfident CEOs prefer to finance acquisitions with cash
in order to reduce the dilution cost (Malmendier & Tate, 2008).
These results are reported in Table 6. Of 1,474 acquisition deals, only less than half
(724) of deals are financed solely with cash. We find that the curvilinear relationship between
credit ratings and acquisitiveness persists (as shown in Table 3). Specifically, as ratings
improve (at low rating levels) the likelihood of acquisitions increases by 3.19 (2.32) percent
when the firm has overconfident (rational) CEO respectively (Table 6, Column 4). This
reaffirms our earlier finding that firms with low rating levels make more acquisitions as ratings
improve, irrespective of their CEOs’ behavioral traits. In addition, overconfident CEOs are
more acquisitive than rational CEOs (see Table 6, Column 4, F-test (1), p < .01). As ratings
improve for firms at high rating levels only firms with overconfident CEOs curtail their
acquisition behavior in the fear of consequences stemming from rating downgrades.17
*** Insert Table 6 here ***
5.3.3 Endogeneity concerns
Although in Eq. (1), we treat the rating level variable as exogenous there might be
instances when actions of CEOs/firms can have a bearing on the rating. For example, issuers
might self-select for the rating service and maintain the relationship with a given provider for
a prolonged period of time.18 The literature suggests that firms which have long-standing
business relation with the CRA are more likely to receive favourable credit ratings (Agarwal,
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This can include increase in the cost of debt (Kisgen, 2009).
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Shopping for ratings is a well know phenomenon in the rating world, where potential issuers make enquiries at

several CRAs for preliminary rating assessment and employ the CRA which assigned them with the highest rating
(Flynn & Ghent, 2018).
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Chen, & Zhang, 2016; Jiang, Stanford, & Xie, 2012; Mahlmann, 2011). CRAs might inflate
ratings for their clients to retain business, which is mainly attributable to the issuer-pays
business model under which they operate. Failure to account for reverse causality might lead
to biased estimates, therefore we address this issue by applying an instrumental variable (IV)
probit estimation. Following Agarwal et al. (2016), we use the length of the business
relationship between the CRA and the rated firm as the instrumental variable.19 The
instrumental variable meets two desirable criteria. Firstly, length of relationship between the
CRA and the issuer is correlated with the rating. Secondly, it is not correlated with the firms’
acquisitiveness.
Firstly, we estimate the reduced form equations of 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 , its interaction with
overconfidence (𝑂𝑉𝐸𝑅𝑖𝑡 ), exogenous independent variables and the instrument (as in
Karampatsas et al., 2014). Secondly, we estimate the structural regression using the fitted
values of the rating level variable in the place of 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 as follows:
̂ 𝑖,𝑡−1 , 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔
̂ 𝑖,𝑡−1 , 𝛾𝑿𝑖,𝑡−1 } = 𝐺(𝛼 +
Pr{𝐴𝑐𝑞_𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 = 1|𝑂𝑉𝐸𝑅𝑖𝑡 , 𝑅𝑎𝑡𝑖𝑛𝑔
̂ 𝑖,𝑡−1 + 𝛽3 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑅𝑎𝑡𝑖𝑛𝑔
̂ 𝑖,𝑡−1 + 𝛾𝑿𝑖,𝑡−1 + 𝑓𝑡 + 𝑓𝑖𝑛𝑑. + 𝜀𝑖𝑡 )
𝛽1 𝑂𝑉𝐸𝑅𝑖𝑡 + 𝛽2 𝑅𝑎𝑡𝑖𝑛𝑔

(4)

̂ 𝑖,𝑡−1 is the fitted value of 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 with all exogenous variables. The control
where 𝑅𝑎𝑡𝑖𝑛𝑔
variables follow those of Eq. (1). We include year (𝑓𝑡 ) and industry (𝑓𝑖𝑛𝑑. ) fixed effects in all
estimations to control for the macro-economic conditions and the time-invariant industry
heterogeneity. Results are presented in Column 1 of Table 7. The significant value of the Wald
test confirms that the rating level variable is endogenous (p < .05) while reaffirming our

19

We define the length of the business relation between S&P and rated firm as the natural logarithm of the calendar

years between the current rating announcement year and the year of the first rating action as recorded in
Compustat.
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baseline results. In particular, acquisition likelihood increases as firms’ ratings improve (Rating
= 0.0865, p < .01), however is it less pronounced for overconfident CEOs than for rational
CEOs (OVER*Rating = -0.1189, p < .01).
5.3.4 Investment grade sub-samples
The previous results show that only overconfident CEOs in highly rated firms reduce
acquisition propensity as ratings improve. As a robustness, we construct a dummy variable that
represents a proxy for high rating level in place of 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡−1 to investigate whether the
behaviour of reducing acquisitiveness is more prevalent among overconfident CEOs in firms
with high rating levels. 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐺𝑖,𝑡−1 is a dummy variable taking value of one if a firm
has an investment grade rating at the beginning of the year, and zero otherwise. Similarly, we
estimate the reduced form equation of investment grade status (𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐺𝑖,𝑡−1 ), its
interaction with 𝑂𝑉𝐸𝑅𝑖𝑡 , exogenous independent variables and the instrument (Column 2,
Table 7). We find that firms with investment grade rating levels engage in more acquisition
activities than their non-investment grade counterparts (b = 0.5923, p < .01). Notably,
overconfident CEOs in highly rated firms are reluctant to make acquisitions
(OVER*InvestmentG = -0.7896, p < .01), further supporting our main results.
*** Insert Table 7 here ***
5.4 CEO overconfidence, rating outlooks and refocusing acquisition strategies
In this section, we test our refocusing hypothesis (Hypothesis 2) which posits that, when
faced with downgrade risk, overconfident CEOs are expected to refocus their acquisition
strategies and adopt more conservative investment strategies in order to avoid the consequences
of being downgraded. Given that overconfident CEOs have a stronger preference for debt
financing over equity financing, we expect that, at high rating levels, they will reduce their
26

acquisition activity to a greater extent than their rational counterparts following a negative
rating outlook event. In this step we focus solely on the negative imminent corporate rating
actions such as negative outlooks because they indicate the possibility of the firm to be
downgraded in the near future. In addition, we consider only rating outlooks because they
highlight the potential direction of a long-term issuer rating over the intermediate term,
generally six months to two years, depending on the changes in business situation and/or
economic environment. On the other hand, credit watches indicate the potential direction of a
long-term issuer rating over the short-term that are usually resolved within 60 to 90 days.
Kisgen (2009) document that credit rating concerns are most prominent around the
investment-speculative boundary. This is because firms with BB+ rating could become ‘rising
stars’ as they have the potential to be upgraded from speculative grade to investment grade
rating levels (i.e., BB+ to BBB-), whereas firms with BBB- could become ‘fallen angels’ as
they have potential to be downgraded from investment grade to speculative grade rating levels
(i.e., BBB- to BB+). We predict that the learning effect of negative rating outlook would be the
strongest for CEOs in firms with investment-speculative boundary ratings, particularly
overconfident CEOs who are concerned with their firms’ ratings more than their rational peers.
To test this prediction, we estimate Eq. (2) for the subset of the sample across three rating
categories, which are investment grade (i.e., BBB- and above), speculative grade (i.e., BB+
and below) and investment-speculative boundary (i.e., BBB- and BB+), separately for
overconfident and rational CEOs.
Results are presented in Table 8. The coefficient on NEG_OUTLOOK is negative and
significant in all specifications, reaffirming that both overconfident and rational CEOs learn
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from market signals.20 Specifically, overconfident and rational CEOs reduce acquisition
activity in response to negative imminent corporate rating actions (b = - 0.0925 and b = -0.0670,
respectively, p < .01). When comparing between the firms with investment grade (i.e., high)
and speculative grade (i.e., low) rating levels, we find that the magnitude of reducing
acquisition activities following a negative rating outlook is larger for overconfident CEOs than
rational CEOs, particularly those in firms with an investment grade rating (see Table 8, Panels
A and B, Columns 2 and 3). The findings support our hypothesis (Hypothesis 2) that
overconfident CEOs prioritise high ratings over further increases in acquisition activity as this
maintains their access to low-cost debt.
Given the existence of rating-triggered events, as expected, the learning effect of
negative imminent corporate rating actions is the strongest for CEOs in firms with investmentspeculative boundary ratings (see Table 8, Panels A and B, Column 4). In particular,
overconfident (rational) CEOs in firms with investment-speculative boundary ratings reduce
the likelihood of engaging in acquisition activity by 15.7 (9.08) percent when their firms are
assigned a negative rating outlook. This indicates that the fear of a downgrade among
overconfident CEOs is indeed stronger than rational CEOs, which provides a plausible
explanation of our main findings in Table 3 that only highly rated firms with overconfident
CEOs curtail their investments as ratings improve, reaffirming that credit ratings can be used

20

We also re-estimate Eq. (2) by replacing negative rating outlooks (NEG_OUTLOOK) with positive rating

outlooks (POS_OUTLOOK) to account for the possibility that CEOs may learn from positive imminent corporate
rating actions. POS_OUTLOOK is a dummy variable taking value of one if a positive rating outlook is assigned
by CRAs in the previous year, zero otherwise. However, the coefficient on POS_OUTLOOK is insignificant,
suggesting an asymmetric reaction to potential credit rating changes. It is plausible that potential rating
downgrades have much larger impact than potential rating upgrades due to the costs associated with rating
downgrades.
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as a disciplining mechanism to attenuate overinvestment behaviour among overconfident
CEOs.
*** Insert Table 8 here ***
5.5 Market reaction to acquisition announcements
Our model generates two testable predictions with respect to the market reaction to
acquisition announcements by overconfident CEOs compared to their rational counterparts.
First, at high rating levels, if overconfident CEOs are becoming more cautious and selective in
making acquisition deals, their investment choices are less likely to deviate from the first best
which the markets perceive as value-enhancing. We therefore expect that the market reaction
to acquisition announcements will be positive for overconfident CEOs in highly rated firms.
Second, our managerial learning hypothesis predicts that CEOs learn from previous
acquisitions and subsequently alter their acquisition activity. We do indeed show that
overconfident CEOs decrease their acquisition activity more than rational CEOs when the risk
of a downgrade is high. If overconfident CEOs are unequivocally becoming more cautious at
high rating levels after a bad signal (i.e., a negative rating outlook), we expect that the market
values their conservative investment strategies and reacts positively to acquisitions made by
overconfident CEOs in highly rated firms with a negative outlook, as opposed to those with a
stable outlook. Meanwhile, we expect this positive market reaction is most prominent for firms
with BBB- rating as they have potential to be downgraded from investment grade to speculative
grade rating levels.
To test the first prediction, we perform an event study. We use investment grade credit
ratings as a proxy for high rating levels. We calculate the cumulative abnormal stock return
(CAR) of the acquiring firm over a three-day window (-1, +1) around the acquisition
announcement date. To determine the abnormal return, we use the following market model:
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𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − (𝛼̅𝑖 + 𝛽𝑖̅ 𝑅𝑚𝑡 )

(5)

where 𝑅𝑖𝑡 is the daily return of the share price of the company i on the day t, and 𝑅𝑚𝑡 is the
daily return on the S&P 500 index. We compute the security-specific parameters of 𝛼̅𝑖 and 𝛽𝑖̅
over the estimation period 𝑡−31 to 𝑡−120 trading days, following Dutta, Macaulay, & Saadi
(2011). A relatively short estimation period is chosen to reduce the chance of encountering
other external events during the estimation period. Subsequently, we regress CAR on the CEO
overconfidence for the sub-sample of firms with investment grade rating level as follows:
𝐶𝐴𝑅1𝑖𝑡 = 𝛼 + 𝛽1 𝑂𝑉𝐸𝑅𝑖𝑡 + 𝛾𝒁𝑖𝑡 + 𝜀𝑖𝑡

(6)

where 𝐶𝐴𝑅1𝑖𝑡 is the cumulative abnormal return in the event window (-1, +1). 𝑂𝑉𝐸𝑅 is a
dummy variable taking the value of one if a CEO fails to exercise vested options that are
beyond a threshold of 67 percent in-the-money at least twice during his/her tenure period, zero
otherwise. 𝒁 is a set of four deal-specific control variables that are found to be related to stock
market reaction to mergers and acquisitions (for example, see Beltratti & Paladino, 2013; Dutta
et al., 2011). Cash is a dummy variable taking value of one if deals were financed purely by
cash, zero otherwise. Relatedness equals one for acquisitions in which the acquirer and target
firms belong to the same industry (defined by 4-digit SIC code), zero otherwise. Cross_Border
is a binary variable taking value of one for acquisitions of non-US target firms, zero otherwise.
Multiple_Acq equals one if the acquirer makes more than one acquisition deal in a given year,
zero otherwise.
To test our second prediction, we employ the following model for the subsamples of
investment grade firms, as well as firms with BBB- rating level:
𝐶𝐴𝑅1𝑖𝑡 = 𝛼 + 𝛽1 𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 + 𝛽2 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 ∗ 𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 +
𝛾𝒁𝑖𝑡 + 𝜀𝑖𝑡

(7)
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where 𝑂𝑉𝐸𝑅𝑖𝑡 is a dummy variable for overconfident CEOs, zero otherwise. 𝑁𝑂_𝑂𝑉𝐸𝑅𝑖𝑡 is a
dummy variable for rational CEOs, zero otherwise. 𝑁𝐸𝐺_𝑂𝑈𝑇𝐿𝑂𝑂𝐾𝑖,𝑡−1 is a binary variable
taking value of one if a negative rating outlook is assigned by CRAs in the previous year, zero
otherwise. The control variables (𝒁) follow those of Eq. (6). We include a full set of year
dummies (𝑓𝑡 ) and industry dummies (𝑓𝑖𝑛𝑑 ) in all specifications.
Panel A of Table 9 presents the average CARs around the announcement dates. The average
announcement effect in the sub-sample of investment grade firms with overconfident CEOs is
significant (p < .10) and oscillates between 35 and 36 basis points. The market reaction to
acquisition announcements of rational CEOs is not statistically significant. In Panel B of Table
9, we examine the market reaction to acquisition announcements of overconfident CEOs at
highly rated firms. The coefficient of OVER is positive and significant in all specifications for
both announcement windows (-1, +1) and (-2, +2) (p < .05). These findings, together with our
baseline results, show that overconfident CEOs at highly rated firms tend to be more cautious
and selective in their investment decisions as they fear being downgraded. Secondly,
acquisition deals of overconfident CEOs are viewed as value-increasing by the market.21 All
results are robust to industry level heterogeneity.
*** Insert Table 9 here ***
Table 10 shows that the market values overconfident CEOs’ conservative investment strategy,
particularly when highly rated firms are at risk of a rating downgrade.22 Such an effect is not

21

We also estimate Eq. (6) for the sub-sample of firms with non-investment grade rating level, however the

coefficient on OVER is insignificant.
22

We also estimate Eq. (7) for the sub-sample of firms with non-investment grade rating level, however the

coefficient of overconfident CEOs interacted with negative rating outlook (OVER * NEG_OUTLOOK) and the
coefficient of rational CEOs interacted with negative rating outlook (NO_OVER * NEG_OUTLOOK) are
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found in firms with rational CEOs. Under our prediction, the market has a very strong positive
reaction to acquisition announcements made by overconfident CEOs in BBB- rating category.
Namely, these are the firms that are deemed to be subject to downgrade risk from investment
grade to "junk" status (see Table 10, Column 2). These findings indicate that the market
believes overconfident CEOs in highly rated firms make the effort to carefully select the
investments that are beneficial for firm performance when their firms face risk of rating
downgrades, further suggesting that credit ratings could serve as an external mechanism in
curbing overconfident CEOs' overinvestment behaviour.
*** Insert Table 10 here ***
6. DISCUSSION AND CONCLUSIONS
In this study, we investigate the role of information intermediaries on the process of
acquisitions. Applying behavioural theory of the firm and the managerial learning hypothesis
allows us to explain why overconfident CEOs reduce their acquisitiveness at high rating levels
despite abundance of internal resources and untapped debt capacity.
We provide two important findings concerning overconfident CEO’s acquisition
activity. First, our results suggest overconfident CEO’s acquisitiveness can be described by a
curvilinear function of the rating of the firm, whereby overinvestments occur at low rating
levels up until the rating of the firm reaches an inflection point at which this behaviour then
reverses. In other words, at low rating levels, overconfident CEOs engage in more acquisition
activity than rational CEOs because of their tendency to overinvest, especially when financial

insignificant. Furthermore, we re-estimate Eq. (7) by replacing negative rating outlooks (NEG_OUTLOOK) with
positive rating outlooks (POS_OUTLOOK). POS_OUTLOOK is a dummy variable taking value of one if a
positive rating outlook is assigned by CRAs in the previous year, zero otherwise. Nevertheless, the interaction
term between positive rating outlooks and overconfident (rational) CEOs is insignificant.
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constraints are relaxed. In contrast, at high rating levels overconfident CEOs reduce their
acquisition activity more than their rational counterparts because its excess might increase the
probability of a rating downgrade and therefore limit their uninterrupted access to riskless debt.
This finding suggests ratings have a moderating effect on the acquisitiveness of overconfident
CEOs in a way that differs from rational CEOs, which has important managerial implications
given that it is in the interest of firms to harness CEO overconfidence whilst still able to exploit
their risk appetite and over-optimism.
Second, we document that when faced with downgrade risk, overconfident CEOs
refocus their acquisition activities to a more conservative investment strategy that does not
jeopardize their access to debt financing. Importantly, in line with our predictions, we further
show that the market reacts positively to acquisitions made by overconfident CEOs in highly
rated firms with a negative outlook, as opposed to those with a stable outlook. These results
are robust to model specifications and endogeneity bias. Furthermore, the learning effects of
ratings on overconfident CEOs’ acquisition activities are more pronounced for firms on the
verge of being downgraded from investment-grade to junk status.
This paper makes several important contributions to the literature of strategic decisionmaking. First, there is a growing body of literature demonstrating the role of information
intermediaries on acquisition activity (see Baloria & Heese, 2018; Vasudeva et al., 2018).
Credit rating agencies provide creditworthiness assessments which help minimising market
information asymmetries between firms and investors, however their negative appraisals
(downgrades) can have important ramifications for the issuers (Aktas et al., 2021). For instance,
ratings may influence the prospects of survival of issuers as they affect their costs of financing
(Manso, 2013). Additionally, ratings have been found to affect CEO compensation policies
(Kuang & Qin, 2013). In this paper, we show that ratings influence the acquisition activities of
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overconfident CEOs. This finding has implications on the role of credit rating agencies play in
restraining managerial biases.
Second, there is a small but growing literature on the role of learning in managerial
decisions (see Aktas et al., 2009 and 2013 and Kau et al., 2008). To date, the only paper that
allows the rate of learning to be different for overconfident managers over their rational
counterparts is by Andreou et al. (2019). In our paper, we show that, in line with the managerial
learning hypothesis, overconfident managers learn from previous acquisitions. However, in
contrast to Andreou et al. (2019), the channel via which managers learn is not the market, but
the credit rating channel. In that respect, credit ratings play the dual role of monitoring and
refocusing overconfident CEOs’ investment strategies.
Third, we contribute towards the body of work that examines the ways managers make
strategic decisions (Chatterji et al., 2016; Christensen et al., 2015; Helfat & Martin, 2015).
Accordingly, a firm’s response to performance feedback depends on how key decision makers
interpret this information (Cyert & March, 1963; Gavetti et al., 2012; Schumacher et al., 2020).
Therefore, there is a need to understand how managers adjust their investment decisions on the
basis of changes in the firm’s financing choices. In this respect, our paper helps to identify
what determines the acquisition activity of firms with respect to different levels of external
financing.
Fourth, we contribute towards research examining the effect of overconfidence on
investment decisions (see Malmendier & Tate (2015) for an overview). The literature shows
that overconfident managers tend to overinvest, especially when they are able to issue riskless
debt, while female board representation (Chen et al., 2019), improvements on corporate
governance (Banerjee et al., 2015) and independent boards (Kolasinski & Li, 2013) can help
moderating/dampening the effect of CEO overconfidence in investment decisions. Our paper
shows that overconfident CEOs increase their acquisition activities more than rational CEOs
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when the external financing options improve and reduce their acquisitions by 0.11 percent,
which is equivalent to $12.43 million in deal value, when the risk of a deterioration in external
financing increases.
In conclusion, our paper provides novel evidence on the role of information
intermediaries in the strategic decision making of overconfident CEOs. We show that ratings
can be used as a disciplining and refocusing mechanism to attenuate overinvestment behaviour
among overconfident CEOs. In particular, credit ratings appear to have a beneficial effect in
restraining the excessive acquisition activity of overconfident CEOs. Given that this
moderating effect kicks-in at high ratings, where the consequences from a downgrade are at
their highest levels with all the possible ramifications that a downgrade entails, credit ratings
appear to have positive unintended consequences for the firm in the form of enhancing CEO
monitoring.
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TABLE 1 Firm characteristics and merger and acquisition deals summary statistics
Panel A: Firm characteristics
summary statistics

Full sample
N

Mean

St. dev.

Min

Max

Rating

6403

11.400

3.141

2.000

21.000

Acq_Propensity

6403

0.187

0.390

0.000

1.000

Acq_Intensity

6403

0.038

0.175

0.000

4.077

Leverage

6403

0.357

0.231

0.002

1.375

Profitability

6403

0.138

0.074

-0.112

0.368

MB

6403

1.673

0.814

0.659

5.038

Tangibility

6403

0.320

0.268

0.010

1.232

Sales

6403

11368.660

22093.350

277.467

136819.000

Sub-sample
Rational

Overconfident

Difference

N

Mean

N

Mean

[p-value]

Rating

3910

11.229

2493

11.669

-0.440 [.000]

Acq_Propensity

3910

0.175

2493

0.206

-0.031 [.002]

Acq_Intensity

3,910

0.033

2493

0.044

-0.011[.024]

Leverage

3910

0.355

2493

0.360

-0.005 [.413]

Profitability

3910

0.131

2493

0.149

-0.018 [.000]

MB

3910

1.544

2493

1.874

-0.330 [.000]

Tangibility

3910

0.322

2493

0.316

0.006 [.413]

Sales
Panel B: Merger and
acquisition deals summary
statistics
Deal Size

3910

10820.860

2493

12227.830

-1406.970 [.015]

Full sample
N

Mean

St. dev.

Min

Max

1474

1791.880

6774.426

3.500

101499.460

No. of Deal

1474

1.653

0.964

1.000

6.000

Cash

1474

0.491

0.500

0.000

1.000

Relatedness

1474

0.501

0.500

0.000

1.000

Cross_Border

1474

0.261

0.439

0.000

1.000

Sub-sample
Rational
N

Overconfident
Mean

N

Difference
Mean

[p-value]

Deal Size

826

1747.436

648

1848.532

-101.096 [.777]

No. of Deal

826

1.645

648

1.664

-0.018 [.715]

Cash

826

0.490

648

0.492

-0.002 [.942]

Relatedness

826

0.496

648

0.508

-0.011 [.666]

Cross_Border
826
0.275
Note: p-values based on two-sided tests in square brackets.

648

0.244

0.031 [.177]
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TABLE 2 Acquisition decisions across rating levels and rating categories
Table presents the difference in acquisition decisions between firms with rational and overconfident
CEOs across rating levels and rating categories. The acquisition decisions are represented by a dummy
variable equal to one if the firm announces at least one acquisition deal in a given year, and zero
otherwise. t-test is used to test the difference in mean.
Rational

Overconfident

Difference

Mean

N

Mean

N

[p-value]

AAA

0.353

17

0.286

7

0.067 [.765]

AA

0.259

112

0.182

22

0.077 [.417]

A

0.231

537

0.275

353

-0.044 [.144]

BBB

0.223

1164

0.212

896

0.010 [.568]

BB

0.147

1176

0.183

906

-0.036 [.029]

B

0.109

828

0.182

296

-0.074 [.003]

Investment grade

0.228

1830

0.229

1278

-0.001 [.956]

Non-investment grade

0.128

2080

0.182

1215

-0.054 [.000]

Panel A: Rating Level

Panel B: Rating Category

Note: p-values based on two-sided tests in square brackets.
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TABLE 3 Rating level model – Probit estimation

OVER

(1)

(2)

(3)

(4)

Acq_Propensity

Acq_Propensity

Acq_Propensity

Acq_Propensity

0.0200

0.0190

(0.0103)

(0.0103)

[.052]

[.066]

Rating

Rating

2

0.0336

0.0310

(0.0101)

(0.0102)

[.001]

[.002]

-0.0009

-0.0008

(0.0004)

(0.0004)

[.031]

[.062]

Rating * OVER

0.0366
(0.0104)
[.000]

Rating * NO_OVER

0.0287
(0.0104)
[.006]

2

Rating * OVER

-0.0011
(0.0005)
[.012]

2

Rating * NO_OVER

-0.0006
(0.0004)
[.146]

Leverage

-0.1220

-0.0542

-0.0546

-0.0564

(0.0242)

(0.0255)

(0.0256)

(0.0255)

[.000]

[.034]

[.033]

[.027]

0.4200

0.3260

0.3280

0.3310

(0.0864)

(0.0910)

(0.0911)

(0.0913)

[.000]

[.000]

[.000]

[.000]

-0.0050

-0.0147

-0.0172

-0.0167

(0.0077)

(0.0080)

(0.0081)

(0.0081)

[.512]

[.066]

[.034]

[.039]

-0.0991

-0.0960

-0.0938

-0.0948

(0.0251)

(0.0249)

(0.0249)

(0.0250)

[.000]

[.000]

[.000]

[.000]

0.0935

0.1030

0.0976

0.0965

(0.0274)

(0.0272)

(0.0275)

(0.0275)

[.001]

[.000]

[.000]

[.000]

Year effects

Yes

Yes

Yes

Yes

Ind effects

Yes

Yes

Yes

Yes

N

6403

6403

6403

6403

0.047

0.054

0.054

0.055

Profitability

MB

Tangibility

Sales

2

pseudo R
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F-test (1)

0.038

F-test (2)
0.068
Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets. Ftest (1) reports the p-value for the test hypothesis that there are no significant differences between Rating*OVER
and Rating*NO_OVER. F-test (2) reports the p-value for the test hypothesis that there are no significant
differences between Rating2*OVER and Rating2*NO_OVER.
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TABLE 4 The impact of rating changes on net debt issuance
(1)

(2)

(3)

Net Debt

Net Debt

Net Debt

OVER

0.0168
(0.0046)
[.000]

0.0142
(0.0046)
[.002]

0.0138
(0.0046)
[.002]

Upgrade

0.0212
(0.0098)
[.031]

0.0215
(0.0099)
[.030]

0.0234
(0.0102)
[.022]

Downgrade

-0.0190
(0.0061)
[.002]

-0.0171
(0.0063)
[.007]

-0.0125
(0.0066)
[.057]

OVER * Upgrade

-0.0311
(0.0135)
[.021]

-0.0318
(0.0136)
[.019]

-0.0346
(0.0137)
[.011]

OVER * Downgrade

0.0073
(0.0171)
[.670]

0.0100
(0.0169)
[.552]

0.0074
(0.0165)
[.653]

Leverage

-0.0331
(0.0118)
[.005]

-0.0415
(0.0116)
[.000]

-0.0414
(0.0116)
[.000]

Cash

-0.0228
(0.0225)
[.310]

-0.0138
(0.0239)
[.564]

-0.0153
(0.0242)
[.526]

Sales

-0.0024
(0.0015)
[.111]

-0.0024
(0.0015)
[.107]

-0.0029
(0.0015)
[.054]

Constant

0.0498
(0.0160)
[.002]

0.0427
(0.0167)
[.010]

0.0442
(0.0206)
[.032]

Year effects

No

Yes

No

Ind effects

No

Yes

No

Ind effects by year

No

No

Yes

N

2755

2755

2755

0.013

0.036

0.050

2

Adj. R

F-test
0.280
0.273
0.226
Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets.
The F-test reports the p-value for the test hypothesis that sum of UPGRADE and OVER*UPGRADE is zero.
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TABLE 5 Rating level model - Tobit estimation

OVER

(1)

(2)

(3)

(4)

Acq_Intensity

Acq_Intensity

Acq_Intensity

Acq_Intensity

0.0381

0.0342

(0.0203)

(0.0204)

[.060]

[.094]

Rating

Rating

2

0.0604

0.0557

(0.0190)

(0.0189)

[.001]

[.003]

-0.0019

-0.0017

(0.0007)

(0.0007)

[.010]

[.020]

Rating * OVER

0.0689
(0.0197)
[.000]

Rating * NO_OVER

0.0505
(0.0191)
[.008]

2

Rating * OVER

-0.0026
(0.0008)
[.002]

2

Rating * NO_OVER

-0.0014
(0.0007)
[.073]

Leverage

-0.2060

-0.1230

-0.1240

-0.1300

(0.0478)

(0.0516)

(0.0516)

(0.0517)

[.000]

[.017]

[.016]

[.012]

0.7090

0.5920

0.5960

0.6040

(0.2010)

(0.2090)

(0.2090)

(0.2090)

[.000]

[.005]

[.004]

[.004]

0.0102

0.0030

-0.0015

-0.0002

(0.0167)

(0.0177)

(0.0177)

(0.0177)

[.544]

[.868]

[.931]

[.991]

-0.1570

-0.1550

-0.1510

-0.1530

(0.0474)

(0.0476)

(0.0474)

(0.0476)

[.001]

[.001]

[.001]

[.001]

0.2020

0.2150

0.2050

0.2020

(0.0636)

(0.0637)

(0.0646)

(0.0646)

[.001]

[.001]

[.001]

[.002]

Year effects

Yes

Yes

Yes

Yes

Ind effects

Yes

Yes

Yes

Yes

N

6403

6403

6403

6403

0.050

0.052

0.053

0.054

Profitability

MB

Tangibility

Sales

2

pseudo R
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F-test (1)

0.014

F-test (2)
0.018
Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets. Ftest (1) reports the p-value for the test hypothesis that there are no significant differences between Rating*OVER
and Rating*NO_OVER. F-test (2) reports the p-value for the test hypothesis that there are no significant
differences between Rating2*OVER and Rating2*NO_OVER.
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TABLE 6 Rating level model – Probit estimation (cash-financed acquisition deals)
(1)
Acq_Propensity
OVER

(2)
Acq_Propensity

0.0136

0.0138

(0.0081)

(0.0079)

[.092]
Rating

Rating

(3)
Acq_Propensity

2

(4)
Acq_Propensity

[.081]
0.0270

0.0252

(0.0080)

(0.0085)

[.002]

[.004]

-0.0007

-0.0006

(0.0003)

(0.0003)

[.034]

[.061]

Rating * OVER

0.0319
(0.0089)
[.000]

Rating * NO_OVER

0.0232
(0.0087)
[.009]

Rating2 * OVER

-0.0011
(0.0004)
[.005]

2

Rating * NO_OVER

-0.0005
(0.0003)
[.167]

Leverage

-0.0834

-0.0304

-0.0300

-0.0316

(0.0186)

(0.0190)

(0.0191)

(0.0190)

[.000]

[.111]

[.116]

[.096]

0.2040

0.1180

0.1190

0.1230

(0.0648)

(0.0692)

(0.0691)

(0.0690)

[.002]

[.087]

[.084]

[.074]

0.0069

-0.0007

-0.0017

-0.0014

(0.0056)

(0.0058)

(0.0059)

(0.0058)

[.215]

[.999]

[.771]

[.816]

-0.1140

-0.1080

-0.1060

-0.1080

(0.0206)

(0.0201)

(0.0200)

(0.0201)

[.000]

[.000]

[.000]

[.000]

0.0638

0.0723

0.0685

0.0662

(0.0211)

(0.0209)

(0.0211)

(0.0211)

[.002]

[.001]

[.001]

[.002]

Year effects

Yes

Yes

Yes

Yes

Ind effects

Yes

Yes

Yes

Yes

N

5828

5829

5828

5828

Pseudo R2

0.071

0.072

0.083

0.085

Profitability

MB

Tangibility

Sales

F-test (1)

0.003

F-test (2)

0.006
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Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets. Ftest (1) reports the p-value for the test hypothesis that there are no significant differences between Rating*OVER
and Rating*NO_OVER. F-test (2) reports the p-value for the test hypothesis that there are no significant
differences between Rating2*OVER and Rating2*NO_OVER.
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TABLE 7 IV Probit model

Rating

(1)

(2)

Acq_Propensity

Acq_Propensity

0.0865
(0.0269)
[.001]

InvestmentG

0.5923
(0.1822)
[.001]

OVER

OVER * Rating

1.4462

0.4720

(0.4636)

(0.1375)

[.002]

[.001]

-0.1189
(0.0402)
[.003]

OVER * InvestmentG

-0.7896
(0.2676)
[.003]

Leverage

-0.2652

-0.2903

(0.1492)

(0.1415)

[.075]

[.040]

1.3066

1.4215

(0.4068)

(0.3761)

[.001]

[.000]

-0.0725

-0.0669

(0.0392)

(0.0396)

[.064]

[.091]

-0.3747

-0.3745

(0.1004)

(0.1003)

[.000]

[.000]

0.3378

0.3415

(0.1123)

(0.1126)

[.003]

[.002]

-2.3264

-1.6579

(0.3204)

(0.1735)

[.000]

[.000]

Year effects

Yes

Yes

Ind effects

Yes

Yes

N

6010

6010

Wald Test

6.20

5.06

p-value

0.045

0.080

Profitability

MB

Tangibility

Sales

Constant

Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets.
The p-value refers to the Wald test with a null hypothesis of no endogeneity.
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TABLE 8 Imminent rating action model - Probit estimation
All rating levels

Investment
grade (IG)

Speculative
grade (SG)

IG and SG
Boundary

(≥BBB-)

(≤ BB+)

(BBB- and BB+)

(1)

(2)

(3)

(4)

Acq_Propensity

Acq_Propensity

Acq_Propensity

Acq_Propensity

Panel A: Overconfident
NEG_OUTLOOK

-0.0925

-0.0932

-0.0878

-0.157

(0.0353)

(0.0536)

(0.0451)

(0.0727)

[.000]

[.083]

[.053]

[.032]

Controls

Yes

Yes

Yes

Yes

Year effects

Yes

Yes

Yes

Yes

Ind effects

Yes

Yes

Yes

Yes

N

2117

1117

1000

473

0.047

0.063

0.065

0.109

2

pseudo R

Panel B: Rational
NEG_OUTLOOK

-0.0670

-0.0551

-0.0763

-0.0908

(0.0198)

(0.0320)

(0.0230)

(0.0492)

[.001]

[.085]

[.001]

[.065]

Controls

Yes

Yes

Yes

Yes

Year effects

Yes

Yes

Yes

Yes

Ind effects

Yes

Yes

Yes

Yes

N

3172

1556

1616

573

2

pseudo R
0.065
0.054
0.082
0.118
Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets.
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TABLE 9 Value effects of M&A announcements of highly rated firms
Panel A: Univariate test
Period

Rational

Overconfident

N

Avg. CAR

t-stat

N

Avg. CAR

t-stat

CAR1 (-1, +1)

489

-0.0018

-0.92 [.356]

351

0.0035

1.87 [.063]

CAR2 (-2, +2)

489

-0.0032

-1.50 [.135]

351

0.0036

1.79 [.074]

Panel B: OLS regression
CAR1
OVER

(1)

(2)

(3)

(4)

(5)

(6)

0.0053

0.0055

0.0057

0.0071

0.0072

0.0073

(0.0027)

(0.0027)

(0.0028)

(0.0030)

(0.0030)

(0.0031)

[.049]

[.046]

[.042]

[.021]

[.018]

[.018]

Cash

Relatedness

Cross_Border

Multiple_Acq

Constant

N
2

Adj. R

Ind effects

CAR2

0.0044

0.0031

0.0041

0.0025

(0.0028)

(0.0029)

(0.0031)

(0.0031)

[.125]

[.295]

[.189]

[.417]

-0.0003

-0.0005

0.0013

0.0012

(0.0027)

(0.0029)

(0.0031)

(0.0032)

[.900]

[.915]

[.680]

[.720]

-0.0013

-0.0018

0.0011

0.0004

(0.0026)

(0.0027)

(0.0030)

(0.0031)

[.627]

[.503]

[.709]

[.909]

-0.0011

-0.0005

-0.0012

0.0001

(0.0027)

(0.0029)

(0.0030)

(0.0032)

[.685]

[.853]

[.696]

[.978]

-0.0017

-0.0032

-0.0028

-0.0032

-0.0060

-0.0076

(0.0019)

(0.0033)

(0.0066)

(0.0022)

(0.0037)

(0.0069)

[.356]

[.335]

[.672]

[.435]

[.112]

[.274]

840

840

840

840

840

840

0.004

0.009

0.006

0.005

0.002

0.005

No

No

Yes

No

No

Yes

Note: Panel A: p-values based on two-sided tests in square brackets. Panel B: Huber-White robust standard errors
in parentheses. p-values based on two-sided tests in square brackets.
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TABLE 10 Value effects of M&A announcements of highly rated firms with negative
rating outlooks
Investment grade (IG)

BBB- ratings

(1)

(2)

CAR1

CAR1

0.0162

0.0447

(0.0067)

(0.0156)

[.016]

[.005]

0.0034

-0.0187

(0.0067)

(0.0183)

[.608]

[.311]

0.0025

0.0311

(0.0031)

(0.0115)

[.420]

[.008]

-0.0011

-0.0139

(0.0031)

(0.0102)

[.720]

[.178]

-0.0026

0.0015

(0.0029)

(0.0100)

[.360]

[.881]

0.0006

0.0314

(0.0031)

(0.0148)

[.844]

[.037]

-0.0026

-0.0157

(0.0088)

(0.0187)

[.764]

[.403]

Year effects

Yes

Yes

Ind Effect

Yes

Yes

N

751

120

0.039

0.165

OVER * NEG_OUTLOOK

NO_OVER * NEG_OUTLOOK

Cash

Relatedness

Cross_Border

Multiple_Acq

Constant

Adj. R-sq

F-test
0.053
0.007
Note: Huber-White robust standard errors in parentheses. p-values based on two-sided tests in square brackets.

53

APPENDIX I Variable measurements and definitions
Variable
Market-to-Book
ratio

Abbr.
MB

Definition
Book liabilities (lt+pstkl-txditc-dcvt) plus market value of equity
(prcc_f*csho) divided by book value of total assets (at).

Profitability

Profitability

The ratio of operating profit before depreciation (oibdp) to total
asset (at).

Sales

Sales

The natural logarithm of total sales of the firms (sale).

Leverage

Leverage

The ratio of book long-term debt (dltt) plus book short-term debt
(dlc) to total asset (at).

Tangibility

Tangibility

The ratio of property, plant, and equipment (ppent) to total asset (at).

Note: Compustat item codes in parentheses
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APPENDIX II Credit rating conversion
This table shows the rating conversion from alphanumeric into numerical values based on a 21-notch
scale.
S&P Domestic Currency Long-Term Issuer Credit Rating

21-Notch Credit Rating

AAA
AA+
AA
AAA+
A
ABBB+
BBB
BBBBB+
BB
BBB+
B
BCCC+
CCC
CCCCC
C

21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
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