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Chinese domestic firms engage actively in the cross-border merger and acquisition (CBMA) markets, which are crucial in China’s
foreign investment economics. Acquisition premium has attracted stakeholders’ attention to determine whether the CBMA
decision is optimal. 'is study employs a novel model to assess decision-making efficiency by overbidding based on a profit
maximization assumption. Based on the Chinese CBMA transaction data from 2009 to 2019 of Chinese acquiring firms, the
descriptive analysis indicates the widespread overbidding phenomenon in Chinese CBMAs. Moreover, empirical findings reveal
that SOEs (vs. non-SOEs) experience less overbidding among acquiring firms.'is study also shows that firms from the high-tech
industry tend to be less overbidding (more efficient) in the CBMAs’ setting.'e findings may have policy implications for China’s
outward investment efficiency.

1. Introduction

Chinese cross-border mergers and acquisitions (CBMAs)
are important foreign investments, accounting for 58.6% of
China’s total outward foreign direct investment in 2019 [1].
Government policies such as “Going Out policy,” “Five-
Year Plans,” and other supporting policies help to ensure
the safeguard of Chinese investors and contribute to
Chinese firms’ dynamic engagement in CBMAs [2, 3].
Despite the increasing number and deal value of CBMAs
announced in recent years, acquisition overpayment in
merger and acquisition (M&A) transactions is another
fascinating economic phenomenon, which attracts the
attention of scholars and practitioners. Acquisition over-
payment, also called acquisition premium or takeover
premium, refers to the price offered to the target firm over
its preacquisition price [4]. To account for the market
anticipation of the pending offer, prior studies have
commonly used the base price 42 trading days before the
deal announcement. For example, based on US stock
market data, shreds of empirical evidence have shown that

the average initial offer premium is 45% across the total
sample with premium data [5]. 'e higher premium is
more likely to be recognized in cross-border M&As
(CBMAs) due to the higher transaction and negotiation
costs and institutional differences [6]. Hope et al. docu-
mented the overpayment provided by firms from emerging
markets from the perspective of national pride embedded
in the management team [7]. 'e Chinese firms’ active role
in CBMAs activities is said to “never beat on willingness to
pay for a target” ('e Economist, 2010), and they tend to
pay a higher premium than other acquirers from developed
countries [8].

Some scholars try to explain the premium phenomenon
of Chinese CBMAs from the perspective of state-owned
equity nature [8, 9], arguing that state-owned enterprises
(SOEs) pay higher acquisition premiums due to financial
and policy support from the government and inefficiency in
financial management. However, overpayment does not
necessarily mean value-destroying or inefficiency in the
decision-making process of CBMAs, as long as the share-
holder’s profits are maximized.
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'e innovation-driven CBMAs taken by Chinese firms
are encouraged by the Chinese government to improve the
domestic firms’ innovative capability [10]. Bidding costs rise
due to the sensitivity of advanced technology in the high-
tech industry. Furthermore, due to the increased complexity
of the deals, the information asymmetry between acquirers
and targets in high-tech industries may be more severe in
cross-border settings, resulting in overpayment by target
firms. Chinese firms are regarded as late entrants in science
development and innovative technologies [11], and Chinese
acquiring firms are motivated by innovative capability at the
expense of higher bidding prices. However, whether the
bidding decision-making is optimal when acquiring firms
from high-tech industries remains unclear.

'is study examines whether the decision-making of
Chinese CBMAs is relatively optimal from the perspective of
overbidding, based on the first-order condition (FOC) of the
acquirer’s expected profit maximization [12]. In the complex
economic environment, decision-makers often encounter
problems of optimization. Existing studies developed an
algorithm to help to derive Pareto set by minimizing the
uncertainty in the complex process [13, 14], while this paper
focuses on the single objective optimization considering
profit maximization. In our paper, the measure of over-
bidding takes into account both the probability of theM&A’s
success and the acquirer’s abnormal return. To measure
overbidding, we first estimated the probability of acquisition
success using CBMA transactions of completed and un-
completed ones. 'e bidder’s profit is then the abnormal
returns over the transaction’s acquisition cost (proxied by
the premium). In the empirical test, the bidder’s profit is
calculated as the cumulative abnormal returns (CARs)
scaled by the probability of acquisition success [15]. If the
FOC equals 0, a maximized profit is realized by taking a
partial derivative of the bidder’s profit for the bid premium.
Overbidding is then measured as the FOC of the bidder’s
profit, with a negative value indicating that the pricing
decision is overbidding. To make it easier to interpret
overbidding, we transform the process of overbidding by
multiplying −100 [16].

Based on the Chinese CBMA data from 2009 to 2019 of
Chinese listed acquiring firms, the empirical results show
that the overbidding phenomenon is pervasive among
Chinese acquiring firms engaged in CBMAs. When the
acquiring firms are grouped into SOEs and non-SOEs, the
overbidding is notably more severe in non-SOEs. A dif-
ferent-in-different (DID) method is further applied to ex-
amine whether the institutional environment change plays a
role in overbidding.'e evidence shows that the efficiency of
a bidding strategy in SOEs is more optimal than in nonSOEs.
An interesting finding is that the bidding decisions in CBMA
deals by high-tech firms tend to be more optimal, regardless
of whether the bidder or the target firm belongs to the high-
tech industry.

'is study contributes to the Chinese CBMA literature
from the perspective of overbidding based on the theory of
optimal decision-making. Previous studies have examined
the premium phenomenon of Chinese acquiring firms,
whereas this study extends this line of literature more

comprehensively to obtain a better understanding of Chi-
nese outward investment efficiency. 'e findings on the
state-ownership nature’s effect on overbidding, which is
inconsistent with previous findings [8], suggest that the
efficiency of SOEs in overseas investment deserves further
research as the institutional environment is changing.

'e remainder of this paper is organized into the fol-
lowing sections: Section 2 provides a review of the related
literature on overbidding, and Section 3 develops the hy-
pothesis. Section 4 summarizes the sampling procedure,
statistics, and overbidding measurement. Section 5 delves
into the empirical findings. Section 6 provides further
analysis. Finally, Section 7 concludes the paper.

2. Literature Review

An extensive body of research has explored the economic
phenomenon of acquisition premiums in M&A activities.
One stream of the literature focuses on the determinants of
overpayment in CBMAs. 'e process of M&As, which in-
volves various stakeholders such as acquirers, targets, in-
termediary parties, investors, and the government, is
complex. Hence, prior studies have proposed different ex-
planations to address why acquirers offer acquisition pre-
miums, which is either irrational or inefficient decision-
making.

2.1. Hubris or Overconfidence Hypothesis and Irrational De-
cision-Making. 'ere is a significant body of literature on
the acquisition premium from the standpoint of the top
management team. 'e top management team is crucial in
decision-making, especially for strategic decisions such as
mergers and acquisitions (M&As). According to Hambrick
and Mason upper echelons theory [17], the demographic
traits of managers (e.g., gender, age, education background,
and experience) influence a firm’s strategic decisions. 'is
research focuses on the ex-ante determinants of acquisition
premium based on managers’ personal characteristics. For
example, Roll explained why bidding firms pay too much for
their targets from the perspective of irrational behavior due
to hubris, assuming that negative stockholder reaction in-
dicates management hubris [18]. 'e irrational overbidding
theoretical framework suggests that management’s hubris
and overconfidence cause the valuation error and result in
acquirers overpaying for the target. 'is behavioral bias-
driven overbidding is based on the assumption that people
do not always make rational decisions, especially when faced
with uncertainty. In the context of CBMAs, the acquirer
management must exercise professional judgment and
evaluate potential targets based on their experience and
cognition. Other factors being equal, those managers with
hubris and overconfidence in the bidding process for a
potential target are more likely to make biased valuations
and ignore the “winner’s curse” [5, 12, 19].

Hayward and Hambrick further examined the hubris
hypothesis by directly investigating the dynamics of man-
agerial confidence [20], which reflects the individual bidder’s
decision process. Scholars have advanced this stream of
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literature and extended our understanding of the role of
management in the premium paid in M&A transactions.
Overconfident CEOs overestimate their ability to gain
synergies in M&A transactions and overpay for potential
targets [21]. Another source of irrational behavior in stra-
tegic decision-making is CEO narcissism [17].

Scholars’ attention has been drawn to firms from
emerging markets that are actively engaged in CBMA
transactions. A higher premium phenomenon has been
observed in CBMAs of acquirers from developing countries
targeting developed countries. In particular, Hope et al. [7]
explained the phenomenon from a phycology standpoint,
stating that national pride plays a role when acquirer
managers consider the bidding premium decision. 'ey
contend that national pride can amplify the effects of in-
dividual pride, leading to a desire for pride in CBMA in-
vestment decisions.

2.2. Agency .eory and Inefficiency in M&A Strategic
Decisions. Another well-accepted neoclassical theory that
considers corporate governance is the agency theory [22].
'e agency theory argues that managers may take advantage
of the information asymmetry for their personal benefits or
even make value-destroying strategic decisions. Intuitively,
managers from acquiring firms and target firms may have an
unequal information advantage, and the asymmetric bar-
gaining power may result in different influences on the
pricing negotiation process. Due to the conflicts between the
principal and the agent, management (the agent) would be
incentivized to make decisions that maximize their own
interests at the expense of the shareholders (the principal).
Moreover, managers may have an incentive to entrench
when acquiring firms with rich internal resources, leading to
rent-extracting behavior [18, 19, 23], especially when gov-
ernance quality is poor. Meanwhile, managers from target
firms may trade the premium in the M&A negotiation
process for their post-M&A control rights in the newly
merged firm, which could harm the target’s shareholders
[24]. In support of this claim, Qiu et al. presented evidence of
a significant negative relationship between target CEO re-
tention and takeover premium [25]. Jenter and Lewellen
found that firms with retirement-age CEOs are more likely
to be chosen as negotiation targets, arguing that these CEOs
are more willing to accept takeover bids at their retirement
age [26].

Either the hubris hypothesis or the agency conflict theory
predicts that the shareholders’ value will not be maximized.
However, irrational behavior due to managers’ hubris or
overconfidence may differ from agency conflict theory in
that managers may be acting in the best interests of their
principals [21], even if their hubris reduces shareholder
value. Meanwhile, the agency theory posits that agents may
entrench for personal gain at the expense of their principals.

Several studies have been conducted based on the
Chinese CBMAs setting to investigate the role of governance
on acquisition from the perspectives of the principal-prin-
cipal issue of governance [9], the efficiency of SOEs [8], and
government involvement [27]. Chen and Young [9]

specified that the Chinese government is the largest owner
and has the controlling power to influence the firm’s de-
cisions based on the critical role of government ownership in
Chinese public listed companies. In SOEs, this principal-
principal governance conflict reduces the value of minority
shareholders because the dominant owner is more likely to
be motivated by political considerations rather than the
firm’s profit maximization.

In a similar vein, Guo et al. argued that the Chinese
government, as the biggest shareholder in Chinese SOEs,
plays an important role in CBMA transactions [8]. 'e
Chinese government provides SOEs with preferential out-
ward investment policy support, such as access to finance,
interest subsidies, special fund projects, and tax privileges.
'e government’s involvement indeed affects the CBMA
activities of SOEs. Compared with non-SOEs, SOEs have the
advantage of accessing CBMA transactions and the ability to
pay a higher premium to beat rivals. 'e findings of the poor
efficiency of Chinese SOEs’ financial management in the
CBMA call for further exploration. 'e authors argue that
SOEs are the agents of the government and have the dual
objectives of both social welfare and economic development.
Moreover, management in SOEs is motivated to make de-
cisions in favor of political benefits at the expense of the
firm’s profitability when the two objectives are in conflict.
However, the two objectives might also be complementary
because a well-developed economy can generate better social
benefits, especially whenmanagerial incentives change as the
institutional environment changes.

'e aforementioned studies have provided consistent
evidence of the Chinese SOEs’ inefficiency in CBMAs, as-
suming that the managers have self-incentives to conduct
opportunistic behavior based on the traditional agency theory
or that the dominant power from the controlling owner is
more propolitically motivated. What other noneconomic
motives may impact the decision-making process and the
efficiency of Chinese SOEs in CBMAs remains unclear.

2.3. Stewardship .eory and Management Behavior in Deci-
sion-Making. Governance theories, such as the agency
theory, assume that managers maximize their own self-in-
terest; however, managers may be motivated by incentives
other than monetary ones. Davis et al. proposed the stew-
ardship theory [28], which challenges neoclassical economic
theory and calls on researchers to pay attention to managers’
personal needs, from social and psychological viewpoints.
'is theory questions agency theory’s individualistic and
financially self-interested assumptions [29]. It provides a
dynamic perspective for understanding the role of managers’
needs in the governance context, releasing the assumption of
individualistic utility motivations in agency theory. Stewards
prefer pro-organizational, collectivistic behaviors; hence, the
nuanced view of treating managers as firm stewards may
broaden our understanding of corporate governance. Tra-
ditional Chinese culture emphasizes collectivism and
maintaining positive social relationships. For example,
Confucian culture emphasizes the importance of steward-
ship and sustainable decision-making.
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In the CBMA setting, the strategic decision-making of
acquiring a potential target firm generally indicates the
acquiring firm’s goal of expanding or strengthening its
competitive advantage. 'e acquiring firm’s top manage-
ment is in charge of strategic decision-making and imple-
mentation. 'e degree to which management’s interests
align with those of the firm has a significant impact on
decision-making efficiency. In China, contemporary cor-
porate managers have been educated with the socialist values
of public service as the first and most valuable doctrine.
Individuals in traditional Chinese culture are encouraged to
engage in pro-organizational collectivist behavior rather
than self-fulfilling individualistic behavior. Moreover,
managers tend to take on the role of steward when their
personal interests align with those of the company. Em-
pirical evidence also suggests that the stewardship theory,
rather than the agency theory, can better explain the situ-
ation of corporate governance in Chinese firms [30].

3. Hypothesis Development

3.1.Decision-MakingEfficiency and Institutional Background.
'e ownership structure of Chinese public firms has im-
proved as a result of the corporatization and privatization
processes. However, the government still controls the ma-
jority of the shares in specific industries (e.g., natural re-
sources, banking, and transportation) [31], indicating that
the government continues to play a crucial role. Because of
the highly concentrated ownership of Chinese listed firms,
the agency conflict between management and shareholders
may differ depending on the type of shareholder. Chen et al.
proposed that the major agency conflict is between minority
and controlling shareholders and their appointed managers
[32]. 'e controlling shareholders’ and managers’ agency
conflict is minimal. 'e controlling shareholders motivate
managers to make corporate decisions that are aligned with
the interests of the controlling shareholder. According to the
institutional theory [33], formal social structures and in-
formal cultural factors influence managers’ behavior. From a
cultural standpoint, China is known for embracing collec-
tivist culture [34], which encourages people to prioritize
group harmony and achievement over individual interests
[35]. Based on the context of Chinese social development,
managers in Chinese SOEs may act as stewards of con-
trolling shareholders rather than merely as agents. 'e
agency theory focuses on economic rewards, whereas the
stewardship theory explains human behavior in a broader
sense, in that stewards are motivated by nonfinancial goals in
addition to basic financial needs from a firm [29]. 'e
manager’s behavior as a steward is more likely to be pro-
organizational and responsible for the firm’s best develop-
ment. 'e rationale behind this is also intuitive; only a well-
organized firm with promising growth development can
secure individual needs. If the stewardship theory can ex-
plain the managers’ behavior, Chinese SOE managers are
expected to perform their duties. In the complicated CBMA
transaction, which is more aligned with the strategic de-
velopment at the country level, managers of SOEs may feel
pride in fulfilling their goals. Furthermore, based on the

favorable financial and other resource support from the
government, SOEs enjoy the advantages of competing rivals
in the CBMA transaction. Hence, if the stewardship theory
holds, the decision-making efficiency of SOEs is better than
that of non-SOEs in CBMAs. To obtain a better under-
standing of the decision-making efficiency, wemust measure
it by overbidding based on an optimal model [12].

'e preceding argument leads to the following
hypothesis:

H1: the decision-making efficiency is relatively more
optimal in SOEs than in non-SOEs in Chinese CBMA
transactions.

3.2. Decision-Making Efficiency of CBMAs in the High-Tech
Industry. Encouraged by the government’s “Go Global”
policy, Chinese firms have been actively engaged in CBMAs
to seek advanced technology, knowledge, and managerial
experience [36–38], which benefit the firm’s sustainable
development. For the acquirer, acquiring high-tech firms
rather than developing the technology internally by them-
selves is more efficient [39], either because of the limited
technical barriers or the high uncertainty of R&D, which is
commonly time-consuming and costly.

However, due to the security sensitivity of high-tech
industries, CBMA deals are more likely to be intervened by
the native country’s protectionists, increasing the costs for
foreign firms to acquire targets with extensive knowledge
and technological resources. 'e host country may be more
active in intervening against foreign acquirers targeting
firms in the high-tech industry, either by directly opposing
the entry of foreign acquirers or by supporting domestic
firms with competitive advantages to succeed in the bid.'is
is consistent with the viewpoint of economic nationalism
[40], which refers to “the preference for natives over for-
eigners in economic activities.”

Furthermore, the information asymmetry between
acquirers and targets in high-tech industries may be more
severe in cross-border settings due to the increased com-
plexity of transactions. Seeking and assessing knowledge-
based targets are expensive and frequently error-prone [41],
resulting in an overpayment in most deals. Acquirers have
less perfect information because of the tacitness of the
knowledge resident in the targets; thus, the biased valuation
may differ from the intrinsic value of the target firms. In the
emerging markets, for example, China, acquirers do not
have much bargaining power over the targets (especially
high-tech firms) because Chinese firms are considered the
latecomers in science development and innovative tech-
nologies [42, 43]. 'erefore, targeting high-tech firms may
require higher bidding prices.

Acquiring high-tech firms with advanced technology is
expensive, and the potential synergies are expected to be
value-enhancing; thus, managers have incentives to make
efficient decisions. Meanwhile, managers are also under
pressure if the acquisition price paid for the target is too high
and the decision-making is damaging to shareholders’ value.
In this case, they would probably encounter the risk of losing
their jobs. According to the stewardship theory, managers
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can act as the shareholders’ trusted agents and share the
same interests as the shareholders. Moreover, managers have
an incentive to actively participate in the due diligence
process and negotiate a fair price, especially for CBMAs
dealing with higher uncertainty. If the determined bidding
price is higher than what the shareholders expected, they will
make the best use of the acquisition to generate potential
synergies and demonstrate that the investment is worthwhile
by focusing on the optimal consideration. 'erefore, al-
though the bidding price for targets in high-tech industries
may be higher, the decision-making process is more optimal.

SOEs receive more government support than non-SOEs
in terms of outward investment, such as lower capital costs
or state-funding guarantees [8]. 'e favorable policies,
combined with ample financial support for SOEs, increase
the chances of winning the CBMA deal. As the importance
of the high-tech industry in economic and social develop-
ment grows, SOEs in the high-tech industry are becoming
one of the primary areas of government concern. In addi-
tion, the CBMA process is attracting the attention of all
parties. In line with the stewardship hypothesis, the man-
agers in SOEs are more likely to act with due diligence in the
best interest of the controlling shareholder. Even if the
agency conflict between the managers and the minority

shareholders is inevitable, the decision-making process is
less likely to be influenced by minority shareholders.

Based on these arguments, we propose the following
hypotheses:

H2a: the overbidding of Chinese CBMAs is less pro-
nounced in targets for high-tech industries
H2b: the overbidding of Chinese CBMAs is less pro-
nounced when the acquiring firm is from the high-tech
industry
H2c: the overbidding of Chinese CBMAs is less pro-
nounced when the high-tech acquiring firms are state-
owned

4. Research Methodology

4.1. Measurement of Overbidding. Following De Bodt et al.
[12] and Bartov et al. [16], this study measures the over-
bidding of the acquirer in CBMAs based on the assumption
of value maximization. In a competitive market without
transaction costs or agency conflicts, rational managers
make optimal decisions to realize the shareholders’ expec-
tations of value maximization.'emaximization of a CBMA
transaction is stated as follows:

maxbidE(Bidder′s Profit) � Pr(Success) × E(Synergy − Bid Premium|Success), (1)

where Pr (.|.) is the probability function and E (.|.) is the
expectation on condition. Specifically, Pr (Success) is the
probability of a completed acquisition, and E (Synergy-
Bid_Premium | Success) is the expected net profit from a
successful acquisition. 'e bid premium is the value over-
paid to the target firm.

According to the mathematical condition for optimi-
zation, for obtaining maximization of the bidder’s profit, the
FOC should be satisfied. In other words, the first derivative
of (1) is zero. Given that Pr (Success) and E (Synergy-
Bid_Premium | Success) are functions of bid premium, the
corresponding FOC of (1) is derived by taking the partial
derivative with respect to bid premium.

FOC �
zE(Bidder′s Profit)

zBid
�

zPr(Success)
zBid

× E(Snergy − Bid Premium|Success)

+ Pr(Success)

×
zE(Synergy − Bid Premium|Success)

zBid

� α × E(Snergy − Bid Premium|Success)

+ β × Pr(Success),

(2)

where α denotes zPr(Success)/zBid, indicating the effect of
one unit change in the bid premium on the changes in the

success probability. α is predicted to have a positive sign
because the probability increases as the bid premium in-
creases. β denotes
zE(Synergy − Bid Premium|Success)/zBid, and it is ex-
pected to have a negative sign because the net profit will
decrease as the bid premium increases. A zero value of FOC
denotes an optimal bidding decision to maximize the bid-
der’s profit. Accordingly, a positive value of FOC indicates
underbidding, whereas a negative value of FOC shows
overbidding. To estimate FOC, this study follows De Bodt
et al.’s way of estimating α and β by using the following two
equations (17):

Pr(Success) � α0 + α1 × Bid Premium + Control + ε1,

(3)

Bidder′s Profit � β0 + β1 × Bid Premium + Control + ε2.

(4)

'e error terms of ε1 and ε2 are potentially correlated. As
the independent variables on the right-hand side of (3) and
(4) are the same, the estimation should apply seemingly
unrelated regression (SUR), (in a multivariate regression
model, the errors in different equations might be correlated.
Here, the efficiency of the estimation can be improved by
considering these cross-equation correlations. Like OLS, the
seemingly unrelated regression (SUR) method assumes that
all regressors are independent variables, but SUR uses the
correlations among the errors in different equations to

Complexity 5



improve the regression estimates) which is the simplification
of the general linear model. α1 is the estimate of
zPr(Success)/zBid and β1 of zE(Synergy−

Bid Premium|Success)/zBid.
'e bidder’s profit is calculated using CARs scaled by the

probability of success, as described by Bhagat et al. [15].
CARs are based on a three-day event window that captures
market reactions to CBMA announcements [44]. 'e ab-
normal return (AR) is the difference between the actual stock
return and the estimated expected stock return based on
Brown and Warner’s standard market model [45]. Specifi-
cally, in equations (5) and (6), Rit is the actual daily stock
return of firm i on day t, and Rmt is the market daily return
from the Shanghai stock exchange composite index and
Shenzhen stock exchange composite index. ARit is the AR of
firm i on day t, calculated by the estimated ci and φi. 'e
coefficients ci and φi are estimated from the OLS regression
of Rit on Rmt. CARt is then calculated as the sum of the
cumulated AR for the period of day −1 to day +1.

Rit � ci + φi × Rmt + ε, (5)

ARit � Rit − c + φ × Rmt( , (6)

CARt � 

n

t�1
ARt. (7)

4.2. Regression Model. Model (8) is designed to examine
whether the state-ownership nature matters in the decision-
making efficiency in Chinese CBMAs, with overbidding as
the dependent variable, SOE as the main explaining variable
(independent variable), and a set of control variables.

Overbiddingit � μ0 + μ1SOEit + c Deal level Control

+ δ Firm level Control

+ ωCoutry level Control

+ Year + Industry + εi.

(8)

Overbidding is the FOC described in the previous sec-
tion. 'e dummy variable SOEit takes the value of 1 if the
acquiring firm is owned by the state and 0 otherwise. Table 1
defines the other variables in the model.

Model (9) is designed to test whether high-tech target
firms with innovative capacity require higher overbidding.

Overbiddingit � δ0 + δ1High Techit + δ2SOEit

+ δ3SOE × HighTechit

+ ωControl + Year + Industry + εi.

(9)

Overbidding is the FOC described in the previous sec-
tion.'e dummy variable High Techit takes the value of 1 if a
firm is from high-tech industries and 0 otherwise. 'e other
variables in the model are defined in Table 1.

4.3. Sampling Procedure and the Overbidding Measurement

4.3.1. Sampling Procedure for Estimating the Success Prob-
ability of a CBMA. To estimate the probability of success in
CBMAs, we collected a sample of 3,586 Chinese CBMA deals
targeting member countries of the Organization for Eco-
nomic Co-operation and Development (OECD) from 2009

Table 1: Variables and definitions.

Variables Definition
Premium Takeover premium� (Transaction deal value−Target’s market value of equity)/Target’s market value of equity
Cash_payment Dummy variable equals 1 if the CBMA deal is paid in cash
Target_size Target’s total assets before the CBMA announcement (logarithm is used in regression)
Target_turnover Target’s total revenue before the CBMA announcement (logarithm is used in regression)
Target_ROA Target’s net profit divided by its total assets before the CBMA announcement
Target_lev Target’s total liability is divided by its total equity
Target_hightech Dummy variable equals 1 if the target firm is from the high-tech industry
Acquirer_size Acquirer’s total assets before the CBMA announcement (logarithm is used in regression)
Relative_size Target size divided by the acquirer size
Acquirer_listed Dummy variable equals 1 if the acquirer is a public listed company and 0 otherwise
Acquirer_hightech Dummy variable equals 1 if the acquiring firm is from high-tech industry

Toehold Dummy variable equals 1 if the acquirer holds a nonzero percentage of the target’s shares before the announcement
and 0 otherwise

Final_control Dummy variable equals 1 if the acquirer holds a percentage of the target’s share greater than 51% after the M&A deal
and 0 otherwise

Horizontal Dummy variable equals 1 if the target and acquirer are from the same industry and 0 otherwise

GDP Nominal GDP in US$ translated using purchasing power parity exchange rates, divided by population (logarithm is
used in regression)

TFP_FAPG Total factor productivity is part of economic output, calculated by dividing GDP growth by employment growth and
estimated growth in the capital stock

Export Exports of goods and services at constant market prices of a country, rebased to 2010 constant prices and translated
into US$ using the local currency unit:$ exchange rate in 2010 (logarithm is used in regression)

LogDistance Geographical distance between the capital cities of the acquiring and target countries (logarithm is used in regression)
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to 2019. Table 2 reports a summary of the sampling
procedure.

4.3.2. Estimating the Probability of Acquisition Success.
Using the 1,088 observations of Chinese CBMA transactions
(with both completed and uncompleted deals), logistic re-
gression is applied to estimate the probability of acquisition
success. Table 3 reports the logistic regression results. Based
on the regression coefficients, the predicted probability of
the success of each CBMA is then calculated.

4.3.3. Sampling Procedure for Estimating the Bidder’s Profits
and the Measurement of Overbidding. In this section, ob-
servations of completed CBMAs are selected in regression
because only completed CBMAs yield the bidder’s profit.

'e data used in this section are sampled as follows, with
a detailed sampling procedure reported in Table 4.

From 2009 to 2019, 291 of the 1,088 samples of total
Chinese CBMAs targeting OECD members were uncom-
pleted. We obtained a sample of 346 observations for the
empirical test after removing 290 observations with unlisted
acquiring firms and 161 observations with missing data.

'e bidder’s profit is calculated by multiplying CAR by
the estimated profitability of acquisition success from the
previous section. 'e CARs are based on a three-day event
window that captures market reactions to the CBMA an-
nouncement. Due to data availability, we estimated the
CARs of the acquiring firms using the listed acquiring firms’
stock returns and other financial data from the China Stock
Market and Accounting Research Database (CSMAR).

4.3.4. Descriptive Statistics of Main Variables Used in SUR
Regression for Estimating Overbidding. Table 5 presents the
descriptive statistics of the main variables in the regression
models (3) and (4).

4.3.5. SUR Regression Results. 'e regression estimation of
(3) and (4) is obtained using the SUR procedure. 'e de-
pendent variable in column (1) is the predicted probability of
success and that in column (2) is the bidder’s profits.'e two
key coefficients of interest are the coefficients on premium:
α1 is the estimate of zPr(Success)/zBid and β1 of
zE(Synergy − Bid Premium|Success)/zBid

Pr(Success) � α0 + α1 × Bid Premium

+ Control + ε1,
(10)

Bidder′s Profit � β0 + β1 × Bid Premium

+ Control + ε2.
(11)

'e estimated α1 is significantly negative at the 1% level;
however, it is inconsistent with the previous literature
[12, 16]. Previous research suggests that the premium
should be positively related to the probability of success. It
turns out to be the opposite in this study. One possible
explanation is that sample sources and size in Chinese
CBMAs differ from those in other developed economies.
'e other factor could be the particular institutional

Table 2: Sampling procedure for estimating the probability of success.

Cross-border mergers and acquisitions deals on and after January 1, 2009, and up to December 31, 2019, with the acquirer
originating from China and the targets’ countries from members of the Organization for Economic Co-operation and
Development (OECD)

3,586

Less acquirer from banking, insurance, and other financial industry sectors (1,602)
1,984

Less missing financial or other deal information observations (896)
1,088

Data source: the cross-border merger and acquisition data are from the Zephyr database.

Table 3: Logistic regression results in the probability of acquisition
success.

Variables Coefficients

Intercept 28.8620∗∗
(16.3420)

Premium 0.1365 (0.1439)
Cash_payment −0.1381 (0.4966)
Toehold −0.7451 (0.6350)
Horizontal −0.3473 (0.4295)

Final_control −1.9143∗∗∗
(0.5816)

Target_Hightech −0.3259 (0.5297)
Target_patent 0.0322 (0.1073)

Target_size −0.6203∗∗
(0.3426)

Target_ROA −0.3684 (0.5611)
Target _LEV 0.8450 (0.8860)

Acquirer_size −0.8300∗∗∗
(0.3134)

Acquirer_list −0.3542 (0.4721)
GDP −6.5926 (3.7833)
TFP_FAPG 0.3207 (0.2849)

Export 0.8058∗∗∗
(0.2990)

LogDistance 2.3290∗∗ (1.3716)
No. of observations 1,088
Hosmer and Lemeshow test chi-square
(pr>ChiSq) 8.4478 (0.3910)

Note.'e dependent variable (success) is a dummy variable, with the value
of 1 if the CBMA deal is finally completed and 0 otherwise. Standard errors
are in parentheses; ∗∗∗, ∗∗, and ∗indicate significance at 1%, 5%, and 10%
levels, respectively.
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context of China’s transitional economy. In general, the
higher the premium paid by the acquirer, the greater the
likelihood of success. However, when a firm from an
emerging market acquires targets from well-developed
economies, the higher premium paid by the acquirer in-
dicates that the target firm is crucial for the acquiring firm’s

development. Whether it is technology-oriented or re-
source-driven, the CBMA deals may probably be inter-
vened by the target regulators, and the probability of
success may be negatively influenced. 'e estimated β1 is
negatively related to the bidder’s profits, as expected;
however, it is not significant.

Table 5: Summary statistics.

Variables Min P25 Mean Median P75 Max St. dev
Bidder’s CAR −0.2308 −0.0156 0.0092 0 0.0267 0.4247 0.0662
Probability of acquisition success 0.1646 0.6169 0.7156 0.7492 0.8531 0.9713 0.1783
Bidder’s profit −0.0857 −0.0102 0.00847 0 0.0146 0.2744 0.0492
Premium −0.00001 −0.000012 0.4272 9.35E-7 0.3816 5.8334 0.9132
Table 5 reports the summary statistics of three main variables in SUR regression models (3) and (4). 'e sample size comprised 346 Chinese completed
CBMAs. Bidder’s CAR measures the bidder’s abnormal returns in the [−1, +1] window around the CBMA announcement. 'e probability of acquisition
success is the predicted probability of transaction completion. 'e bidder’s profit is measured as the bidder’s CAR is scaled by the estimated probability of
success. Premium denotes the percentage of excess transaction deal value over the target’s market value of equity relative to the target’s market value of equity.

Table 4: Sample for estimating the bidder’s profit.

Items Number of
deals

Cross-border merger and acquisition deals on and after January 1, 2009, and up to December 31, 2019, with the acquirer
originating from China and the targets’ countries from members of the Organization for Economic Co-operation and
Development (OECD)

1,088

Less: uncompleted deals (291)
Less: unlisted acquiring firms (290)
Less: observation with missing data (161)

346
Data source: the cross-border merger and acquisition data are from the Zephyr database. 'e financial data and stock return data are from the China Stock
Market and Accounting Research Database (CSMAR).

Table 6: SUR regression results of estimating the probability of acquisition success and the bidder’s profit.

Variables (1)
Dependent variable: probability of success

(2)
Dependent variable: bidder’s profit

Intercept −0.5844 (−1.23) 1.03691 (1.57)
Premium −0.02387 ∗∗∗ (−4.37) −0.00385 (−0.51)
Cash_payment 0.1174∗∗∗ (9.22) −0.02285 (−1.29)
Toehold −0.0579∗∗∗ (−4.33) −0.0238 (−1.29)
Horizontal 0.0031 (0.27) 0.0059 (0.38)
Final_control −0.1645∗∗∗ (−11.84) −0.0464∗∗ (2.40)
Target_size −0.1996∗∗∗ (−3.25) 0.14462∗ (1.69)
Target_Hightech −0.08948∗∗∗ (−7.20) −0.01365 (−0.79)
Target_patent −0.00399 (−1.16) −0.0109∗∗ (−2.30)
Target_ROA −0.03535∗∗ (−2.22) −0.04454∗ (2.01)
Target _LEV 0.0661∗∗ (2.29) 0.0219 (0.55)
Acquirer_size 0.0105 (0.20) −0.14108∗ (1.97)
RelativeSize 0.7517∗∗ (2.01) −0.9646∗ (−1.85)
GDP 0.3039∗∗∗ (3.54) −0.00715 (−0.06)
TFP_FAPG 0.02467∗∗∗ (3.63) −0.00184 (−0.19)
Export 0.03534∗∗∗ (5.17) 0.0033 (0.35)
LogDistance 0.0444 (1.33) −0.02916 (−0.63)
No. of observations 346 346
Adj R2 0.9513 0.023
Table 6 summarizes the estimation results of (3) and (4) for calculating overbidding. T-statistics are in parentheses. ∗∗∗, ∗∗, and ∗indicate significance at 1%,
5%, and 10% levels, respectively. 'e regression estimation is obtained using the SUR procedure. 'e dependent variable in column (1) is the probability of
success and that of column (2) is the bidder’s profits. 'e two key coefficients of interest are the coefficients on premium: α1 is the estimate of
zPr(Success)/zBid and β1 of zE(Synergy − Bid Premium|Success)/zBid.According to the research data we collected, we did not find significance for the
regression coefficient of Premium in Column (2). 'e T-statistics (−0.51) are reported in parentheses.
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Pr(Success) � α0 + α1 × Bid Premium

+ Control + ε1,
(12)

Bidder′s Profit � β0 + β1 × Bid Premium

+ Control + ε2.
(13)

4.3.6. Overbidding Measurements. To obtain the FOC, we
estimated the coefficients of α and β in (3) and (4) using the
SUR method. 'e overbidding is then calculated as follows:

FOC � α1 × Probability of Success + β1 × Bidder’s Profit.
(14)

As a negative value of FOC indicates overbidding, in the
empirical testing, the FOC is multiplied by −100. 'at is, the
higher the value, the more overbidding and inefficiency it
represents. 'us, overbidding� (−100)×FOC.

Table 7 presents the summary of the FOC test, and
Figure 1 displays the histogram for 346 transactions included
in the sample. 'e descriptive statistics indicate that all

transactions tend to be overbidding as the values of FOC are
negative, and they are centered in the range of [−0.025,
−0.01]. In terms of profit maximization, the bidding strat-
egies of these transactions in the sample period are not
optimal (overbidding) because the FOC is negative.

Based on the assumption of the bidder’s expected profit
maximization, FOC denotes the marginal change in the
bidder’s profit given one unit change in bid premium [12].
Negative FOC values indicate overbidding, whereas positive
values indicate underbidding.

5. Results

5.1. Difference in Premium and Overbidding Based on the T-
Test. Table 8 provides the difference in premium and the
overbidding of both SOEs and non-SOEs. Interestingly, the
premium paid in the CBMA transaction is higher in SOEs on
average, but the difference between SOEs and non-SOEs is
not significant. However, the mean of overbidding is lower
in SOEs, and it is significantly different from that of non-
SOEs, which provides some evidence that the efficiency of
SOEs in CBMAs is better than that of non-SOEs.

Table 7: Summary of the statistics of the first-order condition test.

Variable Min P25 Mean Median P75 Max Std
FOC −0.0230 −0.0203 −0.0171 −0.0178 −0.0146 −0.0039 0.0042

-0.030 -0.025 -0.020 -0.015 -0.010 -0.005
FOC

0

5

10

15

20

Pe
rc
en
t

Normal

Figure 1: Histogram of the first-order condition test.

Table 8: Difference in premiums and overbidding between SOEs and non-SOEs.

N Mean of premium Difference T-test (Pr> |t|)
SOEs 92 0.5469 0.163 1.47 (0.1428)Non-SOEs 254 0.3839

N Mean of overbidding Difference T-test (Pr> |t|)
SOEs 92 1.5297

−0.2338∗∗∗ 3.36 (0.0009)Non-SOEs 254 1.7635
Note.'e premium is the percentage of the transaction deal value over the target’s market value of equity, and overbidding is calculated by −100 multiplied by
FOC, assuming the maximization of the bidder’s profits. ∗∗∗, ∗∗, and ∗indicate significance at 1%, 5%, and 10% levels, respectively.
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5.2. Regression Results. Table 9 summarizes the regression
results in testing H1 and H2.

Column (1) summarizes the findings regarding the re-
lationship between overbidding and the nature of state-
ownership. After controlling for deal-level, firm-level, and
country-level variables, we determined that the coefficient is
negatively related to overbidding and significant at the 1%
level.'e findings show that the overbidding in CBMA deals
of acquiring firms that are SOEs is lower than non-SOEs. In
other words, SOEs are more efficient than non-SOEs, thus
providing empirical evidence to support H1.

We then test whether the overbidding phenomenon is
clearer when the Chinese acquiring firms target firms in the
high-tech industry. Due to the increased complexity in the
high-tech firm’s valuation, the target firm likely requires a
higher payment. However, a higher premium paid does not
necessarily lead to inefficiency in the pricing decision-
making.

Except in column (6), the coefficient of SOE is signifi-
cantly negative to overbidding, indicating that bidding ef-
ficiency in SOEs is higher than in non-SOEs, which is
consistent with the results in the previous section. 'e
negative coefficient of Target_hightech is significant at the
5% level in columns (2) and (3), indicating that when
Chinese firms target high-tech firms overseas, the bidding
strategy is more optimal. 'e findings support the argument
that acquirer management is sensitive to high-tech targets,
and it strives to maximize the target’s technology and
knowledge to achieve potential synergy. Hence, H2a is
supported.

Examining whether the acquired firms from the high-
tech industry have the same effect is interesting. In columns
(4)–(6), the results show analogical negative coefficients on
Acquirer_hightech at the 1% significance level. When the
acquiring firms belong to the high-tech industry, the bidding
strategy tends to be optimal, probably due to the realized
potential merging synergy. Again, this evidence supports the

hypothesis that the overbidding of Chinese CBMAs is lower
when the acquiring firm is from the high-tech industry.

When state-owned equity is considered, as proposed in
the previous section, the effects of the high-tech industry
may be exacerbated because state-owned high-tech firms are
one of the critical focus areas.'e government attaches great
importance to the development of high-tech firms to im-
prove the country’s competitiveness in the international
market and the stability of its economic growth. 'e results
of the interaction of SOE and high-tech are negative, as
expected, but they are not statistically significant in em-
pirical testing.

6. Further Analysis: Difference-In-Difference
(DID) Analysis of the Corporate Governance
Reform on SOEs

To obtain a better understanding of the institutional envi-
ronment in China, we further analyze whether the corporate
governance reform in SOEs impacts the efficiency of the
CBMA transaction decision-making. In the theoretical
framework of the stewardship theory, managers of the firm
act as stewards who make decisions that maximize the firm
value. In the previous section, we find supporting evidence
of the stewardship theory in explaining the efficiency of
Chinese CBMAs’ decision-making. We used an exogenous
shock of the anticorruption campaign in 2013 to apply a DID
analysis and examine whether governance reformmatters in
efficient decision-making.

'e Communist Party of China issued “Rule 18” in
October 2013, with the goal of reducing corruption between
businesses and officials by requiring party and government
officials to resign from enterprises. Prior to this rule, many
Chinese SOE managers were appointed by the government
and were more sensitive to their political careers. Managers
of SOEs are more likely to build their empires through firm
expansion or overinvestment. 'e Chinese government’s
anticorruption campaign demonstrates its desire to improve
governance quality, which may result in a better institutional
environment and benefits for long-term economic devel-
opment. Research based on China’s anticorruption cam-
paign has shown that it does improve internal corporate
governance in SOEs at the firm level [46]. However, whether
the anticorruption campaign’s improved corporate gover-
nance has an impact on decision-making in the context of
Chinese CBMAs has not yet been fully understood.
According to the stewardship theory, management in
Chinese SOEs is more likely to be pro-organizational and
responsible for the firm’s best development.

'e DID regression results are shown in Table 10. 'e
SOE coefficient is negatively related to overbidding and
significant at the 5% level, indicating that overbidding is
lower in SOEs than in non-SOEs. In other words, SOEs have
higher bidding efficiency. However, the coefficients of POST
and the interaction term of SOE∗ POST are not significant,
indicating that the efficiency of a CBMA transaction bidding
strategy has not changed significantly in SOEs since the 2013
anticorruption campaign. 'is finding contrasts with

Table 10: Difference-in-difference regression results.

Variables Coefficients
Intercept −0.7443 (1.2789)
SOE −0.1752∗∗ (0.0847)
POST −0.0003 (0.059)
SOE∗POST 0.0522 (0.0976)
Cash_payment 0.3047∗∗∗ (0.0371)
Toehold −0.1979∗∗∗ (0.0450)
Horizontal 0.0205 (0.0348)
Final_control −0.2815∗∗∗ (0.0460)
Target_turnover −0.2939∗∗∗ (0.0234)
Target_ROA 0.0042 (0.0331)
Target_LEV −0.1012∗ (0.0612)
Relative_size 0.2059 (0.1377)
GDP 0.5512∗ (0.3002)
TFP_FAPG 0.0707∗∗∗ (0.0211)
Export 0.0870∗∗∗ (0.0225)
LogDistance 0.1498 (0.1080)
No. of observations 346
Note. 'e dependent variable is overbidding. Standard errors are in pa-
rentheses. ∗∗∗, ∗∗, and ∗indicate significance at 1%, 5%, and 10% levels.
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previous studies [8, 9] that found the inefficient performance
of SOEs based on the agency theory. As society and cor-
porate ownership change, the role of managers in SOEs
should be reconsidered. 'e stewardship theory offers a
novel perspective on whether managers in SOEs serve as
stewards of shareholders rather than as agents focused on
economic rewards. If stewardship plays an important role,
the efficiency of corporate performance is unlikely to be
impacted by the anticorruption campaign, which improves
transparency and governance quality. 'e insignificant
coefficients of the interaction term of SOE∗ POST in DID
regression results confirm this argument, providing further
evidence of the explaining power of stewardship theory in
Chinese CBMA decision-making efficiency.

7. Conclusion

'e phenomenon of acquisition premium has piqued the
interest of academics and practitioners, with a focus on why
it occurs and how it may affect firm value. 'is study adds to
the literature on the phenomenon by employing a novel
model to assess overbidding in Chinese CBMAs, focusing on
optimal decision-making. In response to the overbidding
phenomenon, descriptive statistics results indicate that
overbidding is prevalent in Chinese CBMA transactions
during the sample period from 2009 to 2019. Interestingly,
compared with non-SOEs, SOEs experience less overbid-
ding, and the decision-making is relatively more optimal.
'is finding is inconsistent with previous empirical results of
Chinese SOEs’ inefficient performance due to agency con-
flicts and poor corporate governance. 'e phenomenon is
explained by the stewardship theory, which posits that
managers in SOEs are stewards rather than agents who focus
solely on economic rewards. Empirical evidence also sug-
gests that firms in the high-tech industry are less likely to
overbid.

In a subsequent analysis, this study examines whether
the role of state-ownership has an impact on the overbidding
of the CBMAs transaction within the changing institutional
environment, using the exogenous shock of the Chinese
government’s anticorruption campaign in 2013. 'e DID
analysis shows that governance reform in SOEs has no
significant effect on CBMA decision-making efficiency,
confirming the explanatory power of stewardship theory.

'is study contributes to the Chinese CBMAs’ literature
on the overbidding phenomenon by providing evidence of
the various overbidding of Chinese SOEs and non-SOEs’
CBMAs transactions, focusing on optimal decision-making.
Furthermore, from a theoretical perspective, the stewardship
theory used to explain the efficiency of SOEs broadens our
understanding of corporate governance. 'e findings may
have policy implications for China’s outward investment
policy, particularly in terms of improving the efficiency of
foreign investment.
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'e data for the cross-border merger and acquisition is
released from Zephyr database, and the acquiring firms’

stock returns and other financial data are supplied by the
China Stock Market and Accounting Research Database
(CSMAR). Both databases are under license and cannot be
made freely available without permission. 'e data used to
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