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Editor’s Note

First of all, we would like to extend our warmest welcome to two new area editors—
Prof. Jia- Chi Huang and Prof. Yi- Ching Hsieh. Prof. Jia-Chi Huang is an excellent scholar
from the Department of Business Administration at National Chengchi University. He has
published articles in the top tier journals, specializing in human resource management and
organizational behavior. Prof. Yi-Ching Hsieh is a superb researcher from the Department of
Information Management at National Central University, with publications seen in renowned
journals. She specializes in marketing management, services marketing and management,
and Internet marketing. Second, it is our honor to invite Prof. Allaudeen Hameed from
Department of Finance at National University of Singapore to join our advisory board. Prof.
Hameed has also held visiting positions at the Chinese University of Hong Kong, University
of North Carolina at Chapel Hill and the University of Texas at Austin. Prof. Hameed's
research interests include return-based trading strategies, stock return co-movement,
liquidity, role of financial analysts and international financial markets. His research work has
been published in leading finance journals such as The Journal of Finance, Journal of
Financial Economics, The Review of Financial Studies and The Journal of Financial and
Quantitative Analysis.

With this strong editorial team, NTU Management Review aims to achieve the
following goals: to uphold high-quality standards of the journal; to improve administrative
efficiency; to promote constructive feedbacks to the authors and ensure that everyone can

gain throughout the review processes.

Announcements of 2018 Management Theory and Practice Conference

To promote interactions among management scholars in the Asia-Pacific region and
around the world, on April 1 and 2 of 2018, National Taiwan University and Southwestern
University of Finance and Economics will hold the 2018 Management Theory and Practice
Conference: Managing the New Realities in Asia; aiming to provide an academic forum for
the exchange of management-related research ideas and to provide suggestions for future
researches in the Asia-Pacific region. The conference focuses on management from an Asia-
Pacific perspective, aiming to bring together researchers and practitioners to facilitate the
discussion on the insights into different fields of management such as accounting, finance,
organizational behavior, human resources, marketing, information management,

e-commerce, productions and operations management, and corporate strategy. Original



research papers aligned with the conference theme are invited; theoretical, empirical, and
qualitative literature review and case studies are welcomed. We welcome research papers
that can bring visions and insights into management theories and practices, and we also
encourage qualitative studies that depict and interpret up-to-date management practices.
Submission will be closed on October 1, 2017. For further information, please check the
latest updates on NTU Management Review website for more details. Scholars and

practitioners throughout the world are welcomed to attend.

Announcements of Call for Papers for Special Issues and T. N. Soong Foundation Award

Recently, a new call for paper on “New Southbound Policy: Challenges & New
Implications” has been announced in April, 2017. Guest editors of this special issue are Prof.
Yung-Chih Lien from National Taiwan University, Prof. Chia-Ling (Eunice) Liu from
National Taiwan University, Prof. Ruey-Jer (Bryan) Jean from National Chengchi University,
and Prof. Chia-Wen Hsu from National Chung Cheng University. This special issue is to
discuss the challenges and theory implications with the implementation of “New Southbound
Policy”. All are welcomed to submit. Submission will be closed on March 2, 2018. Please
refer to the announcement for possible topics or check the latest updates on NTU
Management Review website for more details.

We are grateful to T. N. Soong Foundation for its continued support. To encourage
research in accounting, auditing, finance, taxation, information, and management in Taiwan,
the Foundation has sponsored the Best Master’s Thesis Award since 1996. Several winning

papers have been published in NTU Management Review since then.

Introduction of This Edition

This edition of NTU Management Review contains seven articles. The following is a
brief introduction of the seven articles.

For the one article in the field of organizational behavior by Chia-Wu Lin et al., it
investigates how subordinates’ attribution of intention behind leaders’ behavior affects their
emotions and behaviors. The authors conducted two-wave data collected from 340
subordinates and their results showed that benevolent leadership was less positively or even
negatively related to trust and OCB when subordinates perceived high manipulative intention
behind leaders’ behavior. Also, they found that the above interaction’s effect on OCB is

partially mediated by trust in supervisor and the organization. This paper cautions that



benevolent leadership does not always lead to positive consequences and needs to
demonstrate authenticity and real consideration.

For the one article on research methodology by Haw-Jeng Chiou, it discusses the
problem of regression analyses which often rely heavily on hypothesis testing and
interpretations of regression coefficients. The paper reviews several indices that can be used
to evaluate the effect size and relative importance of predictors, the relative weight analysis
(RWA), and the dominance analysis (DA) in multiple regressions. A simulated dataset of
2,325 Taiwanese adults from the 2011 Panel Study of Family Dynamics (PSFD) was used to
examine the impacts of multicollinearity, including the enhancement, suppression, and
redundancy effects to evaluate the effect size and relative importance of predictors. The
author recommended that the indices based on RWA and DA should be used for evaluating
the relative importance of predictors. In particular, DA had the advantage of flexible
procedures for evaluating the different facets of the dominance of predictors.

For the one article in the field of corporate finance by Wong and Chang, it surveys
external growth strategies (including M&A, equity-based alliances such as joint ventures,
and non-equity-based alliances) in the Asian market. Specifically, the authors review and
discuss journal articles that sampled data from the Asian market and that were published in
TSSCI or A Tier SSCI financial journals from 2000 to 2015. These journal articles were
divided into two research streams: M&A and alliances. The findings suggest that Taiwanese
companies have a prevalence of family businesses, supply chains with closed networks and
business groups. The authors believe that these unique characteristics of Taiwanese
companies provide scholars an opportunity to develop research focused on M&A and
alliances, especially examining niche acquisitions and alliances. Finally, this article provides
potential future research topics and studies related to M&A and alliances based on data
collected in Taiwan.

For the one operation management article, it applies competitive dynamics perspective
from strategy literature to the context of process development and management. Authors
develop insights by applying a dynamic, computational model based on an extensive
appraisal of the history of process innovation and improvement in the global automobile
industry, and draw on the underlying theoretical relationships in the empirical literatures on
operations and strategy. From this study, they demonstrate that the leading firm can publicly
signal its best practice to induce the follower firm to invest in process improvement

capabilities but only for short-term survival, not for long-term purposes or goals. In this way,



the leader firm maintains its leading edge. Their results also underscore the importance of
competition in determining the firm-level process development and management practices.

For the one article in the field of IM (information management), it reviews the IS
adoption and implementation literature for the period of 2000-2015, based on the top six
Taiwanese journals on the information system, management and e-commerce topics. In total,
82 articles were analyzed in terms of theories, research methods, unit of analysis, and
research topics. Authors found that Technology Acceptance Model has been the mainstream
theory during the past 15 years in the Taiwanese IS journal. The individual level research,
which used the survey method, appeared the most. They argued that in terms of the theories,
methods, and units of analysis, the IS adoption and implementation literature in Taiwan are
considerably affected, with a narrowed scope induced by TAM, lacking of diversity and
contextual concern. They further compare their finding with the trend of international IS
scholarship, and offer implications for future research directions on IS adoption and
implementation, scholars to publish multiple, complementary levels of analysis across
individual, organizations, and industries. Macro level study considering the variety of IT
innovations and the intersection among different levels of IS adoption, implementation and
user is also important.

For the two articles in the field of TIM (technology and innovation management), one
examines the impact of managerial ties on the performance difference among entrants in an
emerging industry. Empirical findings from firms that entered the cellular phone service
industry between 1983 and 1998 suggest the following. Firstly, they find that a manager’s tie
to an intra-industry association positively moderated the relationship between manager’s
intra-industry experience and an entrant’s new subscribers at the early stage of the focal
industry; however, this effect decreases as the industry ages. Secondly, this study reveals that
a manager’s tie to intra-industry competitors positively moderated the relationship between
manager’s intra-industry experience and an entrant’s new subscribers regardless of industry
age. Finally, they observe that a manager’s external tie to other firms outside the industry
exhibited no moderating impact.

The other article mainly adopted a real option perspective in viewing exploration as
creating real options and exploitation as executing those options. They argue that in the face
of uncertainty, holding real options can bring firms future opportunities but may not lead to
superior performance. Firm performance can be enhanced only if firms execute these real

options. By using 25 years of data on semiconductor firms in the United States, this study



examines the influence of uncertainty on exploration and exploitation, and the mediating
effect of exploitation on the relationship between exploration and firm performance. This
study adopts a novel lag structure model to explicitly consider the time-lag factor in
measuring the effects of exploration on firm performance. Their study concludes that
uncertainty is positively related to exploration, and exploitation mediates the relationship
between exploration and firm performance which support the real-options perspective in

elaborating exploration, exploitation, and firm performance.

Shu- Cheng Steve Chi
David Ming- Huang Chiang
San- Lin Chung
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Abstract

Operations and strategy literatures have consistently promoted the best practice of accredited
management standards for process efficiency and effectiveness. Based on the capability
theorizing, studies have investigated how a following firm can improve its operational
performance by learning from a leading firm’s best practices. Our study extends this research
stream by applying competitive dynamics perspective from strategy literature to the context
of process development and management. We develop insights by applying a dynamic,
computational model based on an extensive appraisal of the history of process innovation
and improvement in the global automobile industry and draws on the underlying theoretical
relationships in the empirical literatures on operations and strategy. The core proposition in
our study is that a follower firm’s investment in process innovation capabilities for long-term
growth will provoke strong retaliation from leading firms using the current best practice. We
demonstrate that the leading firm can publicly signal its best practice to induce the follower
firm to invest in process improvement capabilities but only for short-term survival, not for
long-term purposes or goals. In this way, the leader firm maintains its leading edge. Our
results also underscore the importance of competition in determining the firm-level process
development and management practices.

[ Keywords ] process innovation, process improvement, competition, operations strategy
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1. Introduction

When developing an operational process (either manufacturing or service), a firm may
face incumbents with well-established processes that are current industry standards.
Operations management and organization researchers have long investigated the effects of
process improvement and innovation on firm performance (Kim, Kumar, and Kumar, 2012;
Rahmandad, 2012). Although progress has been made in this domain, the existing literature
has a major limitation. While much research has examined a firm’s decision to invest in
process improvement capability for short-term survival, or in process innovation capability
for long-term growth (Peng, Schroeder, and Shah, 2008); very few studies have explored
how a new best-practice process emerges to replace an industry’s existing best-practice
process (Shepherd and Patzelt, 2013). Well-known examples of best-practice processes
include Craft Production (CP) versus Mass Production System (MPS), and MPS versus
Toyota Production System (TPS). This paper addresses this limitation and argues that
competitive pressure imposed by the existing best-practice process can negatively impact a
follower firm’s capability-development trade-offs for building a new best-practice process.

The core proposition that we propose in this study is grounded in two distinctive
theoretical perspectives. The capability theorizing perspective suggests that a firm’s
improvement capability facilitates the achievement of its full potential within the current best
practice but that innovation capability creates new industrial operating frontiers (Schmenner
and Swink, 1998; Peng et al., 2008). Various studies have examined the firm’s capabilities as
a primary construct to explain firm heterogeneity and sustainable advantage through
effective process management (Boyer, Swink, and Rosenzweig, 2005; Swink and Hegarty,
1998). However, these arguments are problematic as they are based primarily in settings
where capability development trade-offs is determined within the boundary of a single firm
and overlooks the strategic importance of inter-firm competition. Chen (1996) proposes that
the key driver of any competitive action is a set of strategic variables centered on awareness,
motivation, and capability to manage interfirm rivalry. This competitive dynamics
perspective suggests that process failure occurs when firms are unaware of and/or incapable
of coping with possible retaliations from rivals (Schmenner and Swink, 1998; Ferrier, Smith,
and Grimm, 1999). It is the missing piece in the operations management literature that
captures the competitive dynamics of process improvement and innovation.

This study views the dynamics of process development and management as an
evolution of process competition; that is, a firm improves and innovates its processes by

considering rivals’ reactions and their resulting effects on its operations strategy. This notion
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explicitly considers the dynamic, disruptive nature of process development and management
(Young, Smith, and Grimm, 1996). Our core argument is that the likelihood of effective
process development and management for a focal firm depends not only on its own
operational excellence (Micro-level), but also the (non-)responses of its rivals (Macro-level)
(i.e., the multilevel interactions between inner-firm capability development trade-off and
inter-firm competition).

We follow the work of dynamic computational theory proponents such as Sterman,
Henderson, Beinhocker, and Newman (2007), Vancouver, Weinhardt, and Schmidit (2010),
and Rahmandad (2012); to model process competition, and of scholars who espouse
simulation methods for theory development in entrepreneurship, management and
organization (see, Adner, Polos, Ryall, and Sorenson, 2009; Davis, Eisenhardt, and Bingham,
2007; Harrison, Lin, Carroll, and Carley, 2007; Yang and Chandra, 2013; Keyhani,
Lévesque, and Madhok, 2015). Dynamic computational theory refers to the mathematical
and empirical specifications of a theoretical account of how key constructs (or variables)
influence each other over time (Vancouver et al., 2010). Such theory can be simulated to
examine how variables in a multilevel, interconnected system changes from a given set of
starting values (Jayanthi and Sinha, 1998). Moreover, in line with Bendoly, Croson,
Goncalves, and Schultz (2010) and Nair, Narasimhan, and Choi (2009), we take the low
church approach of capability theorizing, one that relies on a behavioral standpoint, as
opposed to the high church approach that derives theory from equilibrium and rationality
assumptions (Rahmandad, 2012). Although the findings are somewhat restricted by the
model settings, this research can help decision makers make informed choices on process
capability development and contribute to the process management and operations strategy
literatures. The theory we develop depicts a dynamic, causal mechanism through which firms
are “aware” of, “motivated” by, and “capable” of developing new best practices or
improving the existing best practice in their focal industry.

Our main contribution is the simulations that produce new insights from established
constructs and their relationships. Specifically, we re-examine the history of process
innovation in car manufacturing (i.e., CP to MPS then to TPS) and use an in-depth review of
the existing empirical and theoretical literatures coupled with the system dynamics
methodology (Sterman, 2000; Repenning, 2002; GroBler, Thun, and Milling, 2008; Bendoly
et al., 2010; Cui, Zhao, and Ravichandran, 2011). We identify the key constructs of
fundamental dynamics of process competition from the literature and assess their

relationships parsimoniously using dynamic computational theory. Hence, our model is well
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grounded in the literature and empirical evidence. The end result is an internally consistent
theory that offers a deeper understanding of process competition (Schmenner and Swink,
1998; Choi, Dooley, and Rungtusanatham, 2001; Schroeder, 2008).

This paper’s primary contribution is demonstrating that the firm’s competitive tension
substantially impacts rivals’ process development resisting them to replace its current best
practice. Instead of treating competition as an exogenous factor as is the norm in the existing
literature, we find that firms may act strategically to manage the competitive tension.
Operations management literature suggests that a firm is more likely to invest in innovation
when its rival builds greater barriers to its process improvement over time such that the
frequency of process innovation increases in parallel with the intensity of competition
(Mendelson and Pillai, 1999). Contrary to this accepted wisdom, our analysis shows that
competition can decrease the frequency of process innovation for the followers. In other words,
a leading firm with the current industrial frontier of operational processes can publicize its
superior processes to elicit its rivals’ investment in improvement capability. Thus, the ease of
imitation, together with the threat of strong retaliation from the industry leader, curbs the
follower firms’ radical process innovation, and reduces their likelihood of developing

innovative processes. We justify this insight and other results in subsequent sections.

2. Process Competition: An Illustration

Operational excellence plays a crucial role in the automobile industry, which organizes
human and physical resources to manufacture vehicles in pursuit of a competitive edge.
Since the dawn of the Industrial Revolution, manufacturing firms have faced increasing
competition with every technology advancement. With the Digital Revolution, today’s
manufacturers are facing ever increasing pressure to improve and innovate processes at
faster rates just to keep pace. From the days of CP to the rise of MPS, then TPS,
manufacturing processes have co-evolved with competition. To better understand process
competition in this industry, we surveyed literature and synthesized their empirical findings.
One finding stands out: A revolutionary process emerges to improve the weaknesses of the
existing best practice and outmaneuver it during the action-reaction exchanges under
competition.

In the CP age, the manufacturing system served customers by making exactly what the
customer requested, one at a time (Womack, Jones, and Roos, 1990). Yet the goods were
rather costly. In the early twentieth century, a competing process, MPS, was developed to

address the CP’s flaw in affordability by offering low-priced mass-produced goods
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(Fujimoto, 1999). The use of sophisticated, single-purpose machines and semi-skilled or
unskilled workers greatly increased productivity (Womack et al., 1990).

MPS was the accepted standard as the best practice in the automobile industry, until
Taiichi Ohno and his 7oyota Production System (TPS) (also called Lean Manufacturing)
joined the competition in 1950s. Far ahead of his peers using MPS manufacturing, Ohno
identified and examined the flaws of MPS, experimented with alternative processes and
devised a new system (Fujimoto, 1999). Mass producers had added many buffers to the MPS
production system to ensure smooth production since the machinery was expensive and
costly to fix production disruptions; in contrast, the revolutionary TPS employed just-in-time
production and flexible machines to minimize the buffers, eliminating wastes of materials,
machine time and worker hours (Schonberger, 2007). In essence, TPS is a synthesis of CP
and MPS, but without the high cost as the CP system or the rigidity of the MPS system
(Womack et al., 1990). Ultimately, TPS’s superior productivity, quality, and flexibility
successfully challenged the MPS practice in the industry.

Surprisingly, we observe in practice that the manufacturing leaders today deliberately
explicate their processes to attract challengers’ improvement efforts. The resulting
constraints on challengers’ process innovation capability development ultimately decrease
the threat to the leading firms. For instance, the apprenticeship in the CP age, which enabled
the greatest access to the leading process, did not trigger process innovation for hundreds of
years. Furthermore, consider Toyota’s openness to opening its process to its rivals via factory
tours. Many rival firms have visited Toyota’s factories and consequently developed “Toyota-
like” operational processes with small improvements. Despite their efforts to replicate
Toyota’s success, its rivals have not been able to match Toyota’s systematic improvement
process, which continuously improves quality and cost competitiveness (Schonberger, 2007).
To date, TPS remains the industry leader in process management and has been for over fifty
years. In short, the pressure from competition prompts the leader to defend itself, for

example, by “locking” rivals into small-scale process improvement.

3. Theoretical Background
Anecdotal evidence suggests that the firm generates a superior process that evolves
during its interactions in competing with competitors’ processes over time. The literature
identifies two possible tensions in process competition. One is between competing processes
(a firm’s current process versus its rival’s process) from the external view of competition in

business strategy (Porter, 1980). The other tension derives from the internal view of
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operations strategy (Peng et al., 2008) stemming from the trade-off between incremental
improvement and radical innovation capabilities. These two tensions co-exist and interact to
influence the firm’s process management and development (Chen and Miller, 2012).

We introduce the competitive dynamics perspective to capture the essence of these two
tensions. One major goal of competitive dynamics research is to investigate performance
consequences of the firm’s actions and the corresponding responses from the firm’s
competitors (see Chen and Miller (2012) and Smith, Ferrier, and Ndofor (2001) for a
comprehensive review). In this research stream, a competitive move is the unit of analysis used
to explore the micro dynamics of competition. Firms act strategically to enhance their
competitive advantage and gain abnormal profits, but their successful actions attract rivals’
countermoves that can erode the benefits of these competitive moves (Chen and MacMillan,
1992). Therefore, the best possible outcome can be achieved if continuous actions are
unchallenged (Porter, 1980). In this study, we recognize the improvement or innovation of a
process resulting from capability development as a competitive move. The focal firm improves
its performance by successfully deterring rivals from challenging its business process.

We study the tensions in process competition by employing the cognitive framework of
Awareness-Motivation-Capability (AMC) as applied to the firm, to make sense of the
competitive environment and make corresponding re/actions (Chen, 1996; Chen, Su, and
Tsai, 2007). As Figure 1 reveals, we embed the capability development trade-offs within the
competitive context. Process competition is initiated when the firm is aware of, motivated by,
and capable of developing the best practice, which in turn influences the dynamics of
competition. The details of the cognitive process of strategic decision-making in process

development and management are as follows.

Internal View

External View Outcome
Awareness
Competitive - Motivation ~— " | Process Improvement
Tension Improvement-Innovation- Process Innovation
Capability Development
Trade-offs :
A pmmmm b

. .

Figure 1 An Awareness-Motivation-Capability Perspective of Process Competition
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3.1 Capability

The concept of “capability” refers to the firm’s resource deployment and ability to
implement an action during process competition. We follow Schmenner and Swink (1998)
and Swink and Hegarty (1998) and focus on two key capabilities: improvement and
innovation capabilities. “Improvement capabilities” are developed to carry out small-scale
changes using the firm’s existing physical assets and operating policy, such as enhancing
technology utilization (March, 1991) and waste reduction (Swink and Hegarty, 1998). In
contrast, “innovation capabilities” are characterized as the ability to pursue new
manufacturing approaches by targeting large-scale, radical process changes, which generally
require major structural changes in equipment and/or facilities (Schroeder, 2008; Eisenhardt
and Martin, 2000; Peng et al., 2008).

Scholars suggest that firms can simultaneously develop improvement and innovation
capabilities (Adler, Goldoftas, and Levine, 1999), but they require rather distinct resources
(Peng et al., 2008). Therefore, constrained by scarce organizational resources, firms often
make trade-offs between the two capabilities: improvement and innovation (Swink and
Hegarty, 1998; Rahmandad, 2012). The strategic decision of capability development trade-
offs can get more complicated in the presence of competition, as explained in the following

section.

3.2 Awareness and Motivation

In a competitive environment, full awareness is a prerequisite for process competition
initiatives (Chen, 1996). “Awareness” refers to the firm’s perception of the competitive
environment including major rivals. Fully understanding its rivals’ processes gives the firm
relative broad range of knowledge, which is necessary to anticipate the various consequences
of proposed process change actions. A firm with low awareness may underestimate the
competitive pressure imposed by rivals or allow a rival’s action to go unnoticed, hence
hinder its ability to attain anticipated outcomes (Tsai, Su, and Chen, 2011).

“Motivation” stimulates a firm to engage in process competition. A firm is likely to
make a commitment to a process change action when it perceives large gains from taking
action or great losses from non-action (Smith et al., 2001). Competitive tension is frequently
used to capture this decision-making threshold (Chen et al., 2007). Specifically, competition
favors a firm’s bias towards improvement capabilities that pay off in the relative short term,
i.e., “short-termism” (Rahmandad, 2012). For instance in production planning and control,

reactive maintenance is chosen over preventive maintenance (Sterman, 2000), and
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firefighting behaviors (or ad hoc problem solving) get more attention from managers and
even more credit than preventive actions (Repenning and Sterman, 2002).

The dynamism of the market is a primary reason for the recent increased investment in
process innovation. The firm can use breakthroughs in process management as strategic
weapons to destabilize the market and threaten rivals’ competitive position (Teece, Pisano,
and Shuen, 1997). Indeed, the firm experiences “worse-before-better” dynamics when
shifting away from improvement capabilities (Sterman, 2000). From a long term perspective,
however, innovation capabilities ultimately compensate the firm for the initial performance
loss. Accordingly, investment in innovation capabilities is vital to improve performance.

We argue that managing process improvement and innovation requires a dynamic,
strategic orientation so that firms can simultaneously analyze multiple interdependent
relationships within the underlying, complex dynamic system (Choi et al., 2001; GroBler et
al., 2008; Bendoly et al., 2010). While most contemporary methodologies are static in nature,
dynamic modeling offers a powerful method to capture simultaneously on-going processes
and procedures that influence each other (Davis et al., 2007). Dynamic modeling is
particularly useful in developing dynamic computational theory by highlighting feedback
processes (i.e., circular causal relationships) in which variables influence and, in turn,
respond to each other (Sterman, 2000; Repenning, 2002; Cui et al., 2011). Hence, such
methodology can reveal novel insights into the means by which firms improve and innovate

their operational processes in dynamic competition.

4. Model

In this section, following the lead of Sterman et al. (2007) about dynamic competition
and simulation settings as well as the lead of GroBler et al. (2008) about the role of feedback
in process management, we develop a dynamic systems model of process competition based
on the AMC perspective with consideration of both internal capability development trade-
offs and external competition. The model starts with the firm’s awareness of the external
environment derived from multimarket contacts with competing firms. We then turn to an
analysis of competitive tension impacting the firm’s motivation. The capability section
captures the trade-off between improvement and innovation efforts and the resulting market
performance.

This model considers a duopoly for the analysis of process development and
management from the viewpoint of rent searching. The /eader maintains dominant position

in the industry because it employs the current best practice. The follower aims to improve its

8
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strategic position by incrementally improving the leader’s process (i.e., process
improvement) and/or radically creating a new one (i.e., process innovation). In the model,
we take the follower firm’s viewpoint to examine the causal mechanism through which the
follower recognizes the leader’s best practice, and then imitates and develops it.

The model was formulated in continuous time as a set of nonlinear differential
equations as do Sterman et al. (2007) and Rahmandad (2012). To justify our model, we
present the theoretical foundations and empirical evidence for the proposed causal

relationships with each model equation.

4.1 Awareness: Multimarket Contact

The literature on multimarket competition suggests that firms interacting across
multiple markets are familiar with each other’s mindset and action patterns (Gimeno and
Woo, 1996; Tsai et al., 2011). Therefore, the follower firm’s awareness is expected to
increase with market commonality, $M$, defined as the degree of its presence in the
common markets (Chen, 1996). Market commonality serves as a state variable in our model
with a 0 to 1 range, increases in Entry into Rival’s Markets, /, and decreases in Withdrawal

from Common Markets, E:

dM/dt =1—E. (1)

When firms competes in common markets they create substantial deterrent effect
because the firms establish a mutual foothold, f, to signal their ability to enter into each
other’s markets (Baum and Korn, 1999). Consequently, they are less likely to be forced to
exit the common markets due to mutual forbearance. Specifically, the multimarket contact
literature has identified a curvilinear relationship between multimarket contact and market
entry/exit with a diminishing increase rate (Gimeno and Woo, 1996; Baum and Korn, 1999).
Therefore, we assume a logarithmic relationship between market commonality and the

follower’s established mutual footholds in the model:

E=1/a - f-t), (2
S=In(M + a,), (3)

where a, and a, are set at constant to ensure that market commonality is within the 0 to

1 range, and ¢ is the average time spent by the follower to withdraw from one market.
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The ever-increasing mutual footholds eventually lead to restraint and competitive
stability, which lower the follower firm’s entry rate (Baum and Korn, 1999). That is, the risk
of retaliation, r, tends to outweigh the benefits of the follower’s additional market-entry
actions (Gimeno and Woo, 1996). The leading firm is likely to react aggressively to the
follower firm’s market entry. In addition, such retaliation may not only be limited to the
localized markets, but also escalate to all the other shared markets. Therefore, within the
context of a multimarket rivalry, the follower has an incentive to avoid entering a new
market that is occupied by the leader to discourage potential multimarket retaliation (Chen
and MacMillan, 1992). Formally:

r=exp(f+a,) +m, 4

where a, is a constant to ensure that market commonality is within the range from 0 to
1, and m represents the tension derived from small-scale improvement actions, which will be
explained later.

Accordingly, we obtain an inverted U-shaped relationship between the firms’
multimarket contact and the follower’s rate of market entry as stated in Baum and Korn
(1999):

I1=(f—r)t, (5)

4.2 Motivation: Competitive Tension and Commitment

Competitive tension, H, is affected by the levels of survival pressure derived from direct
competition, D, and growth pressure derived from indirect competition, N (Rahmandad,
2012). A direct (i.e., head-on) competition will greatly raise the tension between opponents,

and in an indirect competition, their devious actions will lower the tension:

dH/dt =D — N. (6)

In fact, the leader’s various actions could cause the follower to interpret the competitive
tension in different ways. Notice that the (re)actions taken to developing process
improvement and/or innovation capabilities, such as a TQM program, which often involves a
large lump sum investment (Repenning and Sterman, 2002; Kim et al., 2012). This

investment signals a firm’s commitment and the irreversibility of its actions (Chen and

10
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MacMillan, 1992). Chen, Venkataraman, Black, and MacMillan (2002) further distinguish
internal and public commitments: Internal commitment, ¢, is generated from sunk costs,
consistent leadership, and organizational inertia; public commitment, p, is generated from
social and institutional pressures to protect the firm’s reputation. They have diverse impacts
on competitive tension, explained as follow.

With high public commitment, the follower firm tends to decrease its response delay
and offers a matching response to signal its commitment to its self-defense (Chen et al.,
2002). The competitor’s subsequent response will consequently escalate to a direct (head-to-
head) competition (Smith et al., 2001). The resulting competitive tension will increase the

likelihood of a next-round, action-reaction exchange:

D = (p * H)s, (N

where s is the response speed of the follower to protect the reputation and defend the
existing product markets.

Consider the follower’s market-entry decision. Often it will require approval from top
management as it could receive much public attention (high p). Once the leader reacts, A
(i.e., leader’s attack), the follower will have great incentive to justify its past action by

escalating its resource commitment. Formally:

p=1In(f+a,)+ 4, and (®)

{as'r, ifx<r<y,
A=~ 9
0, otherwise, ©)

where a, is a constant employed to ensure that public commitment remains positive, and
a, is the coefficient to reflect the leader’s attack volume. Note that the leader does not
respond to the follower’s every move because of risk incurred with (re)actions. The leader
attacks only within a given range of retaliation risk between x and y, that is, when the
follower’s threat is substantial (i.e., above x) and before such (re)action becomes too risky
(i.e., below y).

In contrast, the follower’s internal commitment tends to lessen the competitive tension
in an indirect competition. Recall that mutual market footholds of both the follower and
leader increase the likelihood of retaliation from each other. To avoid such retaliation, the

follower may turn its attention to internal development. The strategic evasion from an

11
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intensive conflicting inter-firm relationship gives the follower a chance to enhance its

competency. That is,

N=(q* H)g, (10)
g=a,r, (11)

where g is the response delay due to the follower’s internal concentration of resources
on self-development; a, is the coefficient that reflects the follower’s commitment to internal

capability development.

4.3 Capability: Process Development Trade-Off

The follower often faces a substantial barrier when learning from the leader’s superior
processes (Cohen and Levinthal, 1990). If the follower possesses similar types of resources
as the leader, the follower is more likely to digest the leader’s process knowledge and make
improvements based on this knowledge (Swink and Hegarty, 1998). For Chen (1996) and
Laamanen and Wallin (2009), resource similarity, $S$, reflects the extent to which the
follower possesses strategic endowment comparable to that of the leader. The resource
similarity will increase based on the follower firm’s investment in improvement capabilities,

V, and will decrease based on the amount of innovation capabilities, O:

ds/dt=V - 0. (12)

The follower’s sustained incremental process improvement, m, grounds the existing
process, creating small wins that collectively translate into superior performance (Bessant
and Francis, 1999). The follower’s efficiency gain and cost reduction from $m$ further

reinforce its commitment to continuous improvement:

m=S§-u, (13)

where u_ reflects the effectiveness of developing process improvement capabilities.

In contrast, the follower may recognize the value of process innovation in pursuit of
competitive advantages (Schroeder, Scudder, and Elm, 1989; Rahmandad, 2012). Indirect
competition offers it a break to explore new and promising technologies to enhance its

process effectiveness and improve innovation differentiation, /. Innovation differentiation is

12
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achieved by superior or unique product performance and patented technologies resulting
from strong process innovation capabilities (Swink and Hegarty, 1998). The follower can
then effectively defend itself against quick retaliations from the leader. In other words, its

self-invented capabilities can create learning barriers for the leader. Formally,

I1=0-v, (14)

where v, reflects the effectiveness of developing innovation capabilities, such as the
ability to integrate the innovation with a wider range of process capabilities.

Generally, the follower firm prefers to see the leader’s process as a benchmark and as a
target goal, largely due to the great achievement, high visibility, and institutionalization of
this process (Ferrier et al., 1999). In particular, intensive competition forces the follower to
take an imitative strategy to avoid falling behind other rivals in the market which rewards
fast responders (Rahmandad, 2012). To be fast, the follower then must limit its action to only
small-scale process improvements (Repening and Sterman, 2002; Rahmandad, Repenning,
and Sterman, 2009). In other words, the strong competitive tension limits the follower
because of the survival pressure, and thus it will choose to concentrate on the logical

competitive advantage option of developing process improvement capabilities:

V=(1-2)D, (15)

where z reflects the follower’s resource percentage invested in process innovation
capabilities. This tension reflects the capability development trade-off; given the total
resources, an increase in innovation capability means a decrease in improvement capability.
Alternative formulations for modeling diverse trade-offs are discussed in the next section.

When there is not enough resource similarity to support continuous process improvement,
the follower needs to switch to search for new opportunities (Schmenner and Swink, 1998). To
illustrate this, Toyota’s Just-in-Time process was, remarkably, largely the firm’s response to the
historical imperative and its low resource similarity of MPS firms (Fujimoto, 1999).
Meanwhile, established MPS firms, acknowledging Toyota’s weaknesses, did not treat it as a
major competitor (threat) (Womack et al., 1990). Likewise, such ‘constraints’ on the follower
side can single-handedly generates a less intensely competitive environment, reduce the

leader’s retaliation threat, and facilitate the follower’s process innovation:
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O=z-N. (16)

4.4 Methodology and Justification

Davis et al. (2007), Harrison et al. (2007), and Nair et al. (2009) note that when a study
does not seek to predict the outcome of a particular set of equations, as is the case in our
study, a computational model using a set of parameter values qualifies as a carefully planned
and valid experimentation process as long as it satisfies the general conditions of the
problem being studied and shows the existence of some property of general interest. If the
outcome from computer simulations matches the behavior of the dynamic systems theorized,
the computational model then presents a viable explanation, at least until another contender
better matches or more parsimoniously matches it (Vancouver et al., 2010). In the next
section, we follow the practice for developing dynamic computational theory through a

computer simulation (Sterman, 2000).

5. Analysis

In this section, we evaluate the follower firm’s various process capability development
trade-offs. We begin by addressing the effect of competition on process improvement and
innovation, emphasized by Rahmandad (2012), and follow Laamanen and Wallin (2009)
process of varying the three types of capability development trade-offs: constant-fraction,
short-termism, and long-term development. We then evaluate how each trade-off shapes the
follower’s process management and development to address its competitive interactions with
the leader. We derive the subsequent effect of the investment on follower’s ability to survive
and grow in a competitive environment.

Specifically, the follower’s capability development trade-off with constant fraction
between innovation and improvement capabilities is consistent with prior studies in the
absence of competition (Repenning and Sterman, 2002). In this case, the follower does not
consider competitive tension at all and is likely to develop process improvement capability
as a general rule as long as it has adequate resources to support learning from the leader.
Otherwise, the follower will shift its investment to continuously develop its process
innovation capabilities. Second, a short-termism follower might appreciate the value of
process innovation, but the competition will pressure it to commit only to incremental
process improvement (Rahmandad, 2012). In this case, the percentage of innovation
capability is negatively related to competitive tension. Finally, the follower adopting a long-

term-growth capability development trade-off is not satisfied with the small wins from its
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incremental changes. Rather, it tends to keep searching for new opportunities and
differentiate itself from its competitor (Porter, 1980). That is, the percentage of innovation
capability here is positively related to competitive tension in the model.

To characterize the range of behavior our model produces, and to understand the impact
of each parameter including competitive tension and resource similarity, we have extensively
analyzed the model using a variety of methods. To highlight its most interesting dynamics,
we present a small subset of these experiments. In the simulation experiments that follow, we
rigorously examine the dynamics between two competing processes during a 10-year period,
and observe process evolvement patterns to further understand the interrelationship between
process competition and process capability development trade-offs. We use Vensim™
software to simulate the model by Euler integration with a time step of 0.25 months. The
results are insensitive to the use of smaller time steps or high-order integration methods such
as fourth-order Runge-Kutta. Table 1 provides the parameter values used in the base case

reported in this paper.

Table 1 Parameters and Initial Conditions for the Base Case

Parameter

t Time to entry into rival’'s market 6
t, Time to withdraw from common market 3

s Response speed 1.5
g Response delay 3
u, Effectiveness of developing process improvement capabilities 0.3
v, Effectiveness of developing process innovation capabilities 0.3
a, Adjustment value for logarithmic value of market commonality 3
a, Weight on the established mutual footholds 4
a, Adjustment for exponential value of established mutual footholds -3
a, Adjustment value on public commitment without competition 1
a, Weight on the volume of retaliation attack 0.6
a, Weight on internal commitment by considering competition 0.8

Initial Conditions

M, Initial value of market commonality 0.2
H, Initial value of competitive tension 0.1
S, Initial value of resource similarity 0.2

5.1 Process Capability Development Trade-Off with Constant Fraction
First, consider the case in which the follower manages the capability development

trade-off with constant fraction. Our simulations reveal that without considering competition,
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the follower cannot replace the leader’s best practice regardless of the similarity of resources.
In the left panel of Figure 2, low resource similarity cannot provide the follower effective
learning from the leader’s process. Therefore, the follower has to experiment with various
innovative processes, bearing the risk of exploring unknown territories. Figure 2c, however,
shows that the competitive tension drops below zero at month 18.5, which indicates that the

follower is no longer a threat to the leader’s market position; that is, the follower’s process

terminates.
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Figure 2 Operational Performance under Constant-Fraction Capability Development
Trade-Off
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As we move to the right panel, high resource similarity facilitates the follower’s
investment in continuous process improvement (see Figure 2d); following this, the resource
similarity increases as expected. Surprisingly, the competitive tension shown in Figure 2f,
with an initial (slight) increase, drops gradually after month 6. We carefully analyze our

results to uncover the cause of this intriguing issue, to be discussed later.

5.2 Process Capability Development Trade-Off with Short-Termism

Under short-termism, we illustrate the operational performance of a start-up follower as
shown in Figure 3. Initially, the firm must accumulate capabilities via modest process
innovation as a result of low resource similarity to the leader. Yet its increased operational
performance soon attracts the leader’s attention. The resulting high level of competitive
tension imposes strong survival pressure to the follower at month 6 (see Figure 3b).
Ignorance of such pressure may eventually lead to firm termination. Consequently, the
follower must adjust its capability trade-off to match the leader’s responses. As shown in
Figure 3a, the follower almost withdraws all efforts to develop innovation capabilities after
approximately the second year of experimentation. From then on, it turns its attention to
small-scale improvements with predictable short-term outcomes.

The result here is rather similar to those of the capability development trade-offs with
constant fraction. Neither can facilitate sustained process innovation. This suggests that a
steady and continuous investment in innovation capabilities is required to achieve long-term

benefits.

5.3 Process Capability Development Trade-Off with Long-Term Growth

The long-term growth shown in Figure 4 sheds light on the answer to the opening
question: how does a new best-practice process emerge to replace an existing best-practice
process? In this setting, competitive tension first increases resulting from the follower’s
large-scale efforts to learn the leader’s process. In hopes of relaxing the ever-increasing
competitive pressure, the follower increases investments in process innovation capabilities.
This smart move effectively distracts the leader’s attention from the follower’s escalation of
competition due to its perception of the follower’s subordinate (i.e., weaker) role. However,
the less intense competitive market environment allows the innovated process to develop,
facilitating increased operational performance. Ultimately, in the long run, the follower can
take over the leader’s position. Thus, the competitive tension eventually rises between the

follower and leader.
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This capability development trade-off reveals another important feature of process

competition: A continuous investment in innovation capabilities, while relaxing the

competitive pressure in the short term, will increase the tension in the long run.
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5.4 Impact of Process Improvement and Innovation Effectiveness

The trade-offs are influenced by the effectiveness of improvement and innovation
capability development. As the two parameters are exogenous in our model, a sensitivity
analysis is conducted to further understand the impact of capability development trade-offs
on competitive tension.

The attractiveness of short-termism trade-off increases in the effectiveness of process
improvement capability development. Then the investment in innovation capabilities is
expected to decrease over time. Our simulation result is consistent with intuitive expectations
as illustrated in Figure 5a. Even though the follower eventually recognizes the importance of
developing firm-specific capabilities through process innovation, it significantly delays
committing to such investments due to the high improvement effectiveness. Consequently,
we expect that firm resources become more similar to each other as shown in Figure 5b. The
innovation differentiation (Figure 5¢) and competitive tension (Figure 5d) both decrease in

terms of process improvement effectiveness.
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Figure 5 Operational Performance for Various Improvement Effectiveness
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In Figure 5, we show that while the increasing improvement effectiveness results in a
lock-in effect of the follower’s behavior, its additional benefit also decreases. The follower
can diminish this effect by increasing its process innovation effectiveness, as illustrated in

Figure 6.
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5.5 Impact of Leader’s Attack

We test two types of leader attacks. In one setting, the leader regularly attacks the
follower. In another setting, the leader acts aggressively to clearly signal its intent to protect
its leading position. A comparison of the two attack types shows remarkable differences, as
illustrated in Figure 7. We can see that aggressive attacks make the follower less likely to
invest in innovation since it is under constant survival pressure. In this circumstance, the
follower makes a capability development trade-off in the short term at the expense of long-

term growth.

6. Implications and Discussion

Anecdotal evidence shows that a firm’s superior operational process is generated and
evolves during interactions with its competitor’s competing process over time (Fujimoto,
1999). By re-conceptualizing process capability development as a competitive move at the
firm level, we develop a dynamic computational theory of process competition (Sterman,
2000; Peng et al., 2008; Vancouver et al., 2010; Chen and Miller, 2012). This study depicts a
two-way interaction between inner-firm capability development trade-off (Operations
Strategy Perspective) and inter-firm competition (Business Strategy Perspective). To the best
of our knowledge, research on conditions and causal mechanisms that influence process
development and management practice under this interaction effect has not yet been reported
in the operations and strategy literature. We therefore ask a fundamental question: Under
which conditions can the new and best process development and management practice

emerge in a competitive environment?

6.1 Capability Development Trade-Offs as a Feedback to Process Competition

The conceptualization of process competition relies on a dual consideration of firm-
level capability development trade-offs and industry-level competition. On one hand,
competition shapes the firm’s capability development trade-offs while pursuing survival and/
or growth. On the other hand, the trade-offs and the resulting operational performance feeds
back to the competitive environment.

Without this integration, the literature can only suggest that the leader will vigorously
defend its pioneer position against the follower’s investment in imitative and small-scale
improvement capabilities (Chen et al., 2002). As a result, the intensity of competitive tension
rises sharply (Chen et al., 2007). Likewise, process innovation capabilities, due to their

associated high risk and resource commitment, result in a relatively long response lag, which
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alleviates the competitive tension (Chen and MacMillan, 1992). By comparing different
capability development trade-offs (Figures 2 to 4), however, our analysis shows the opposite
outcomes: surprisingly, through the phase plot analysis (Figure 8), we find the follower’s
investment in improvement capability may relax the competitive tension, a counterintuitive

positive relationship.
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0 ; : : ' :
0 0.1 0.2 0.3 0.4 0.5

Improvement Capability Fraction

Figure 8 The Impact of Improvement Capability Fraction on Competitive Tension

Now consider process improvement, as illustrated in Figures 2b and 3a. Indeed, by
developing process improvement capabilities, the follower clearly signals its attempt to
eliminate operational inefficiencies. It invests massive resources, signaling high internal
commitment, to achieve this objective. Yet such improvement occurs within the current
frontier rather than by creating a new frontier (i.e., a new best practice) (Swink and Hegarty,
1998). Therefore, this is rather good news to the leader since he/she needs not to worry about
being dethroned. In other words, the follower’s apparent public commitment to its
investment discourages the leader from reacting aggressively. Consequently, the follower
falls into improvement inertia so that resource similarity increases and the intensity of
competition decreases in the long run (as illustrated in Figures 2f and 3b). In terms of
process innovation capabilities, the follower publicly commits to developing new processes
that go beyond the frontier occupied by the leader. The follower’s ultimate objective is to
compete with and surpass the leader for rent generation. Therefore, the leader expects to
engage in direct competition as long as the follower achieves any positive outcome through

developing innovation capabilities (see Figure 4b). Formally,
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Proposition 1a. In process competition, an increase in investment in process innovation
capabilities leads to an increase in competitive tension.
Proposition 1b. In process competition, an increase in investment in process

improvement capabilities leads to a decrease in competitive tension.

The premise of our theory is highlighted by the findings that competition is a key driver
of process innovation. Our simulation results clearly depict that the three capability
development trade-offs lead to distinct operational performance under competition.
Specifically, if the follower fails to consider competition (i.e., a capability development
trade-off with constant fraction) or simply focuses on survival pressure (i.e., a short-termism
capability development trade-off), its chances of adjusting its process capabilities to align
with the dynamic competitive environment are slim. Ultimately, it will not generate a
revolutionary process. On the contrary, the competitive tension will motivate the follower to
recognize the value of radical innovation for long-term capability development. As proposed
by Mendelson and Pillai (1999), today’s dynamic and highly competitive global environment
has dramatically increased the pace of firms’ internal operations development. Therefore, a
sustained investment in innovation capabilities will facilitate a better operational
performance. Formally,

Proposition 2. In process competition, the positive relationship between process
innovation capabilities and competitive tension is mediated by process
capability development trade-offs: This positive relationship is
negatively mediated by either the constant-fraction or short-termism
capability development trade-off but positively mediated by the long-

term-growth capability development trade-off.

6.2 The Lock-In Effect

Our conceptualization of process competition captures the action-reaction exchanges
between rivals. In a competitive environment, the leader can directly influence the follower’s
capability development trade-offs in two ways. The first is to build barriers to prevent
effective learning of the current best practice, which, in our model, is measured as
improvement effectiveness. The second way is to embrace intensive retaliation threat to raise
the follower’s survival pressure, which in our model, is measured as the leader’s aggressive

attack.
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In terms of learning barriers, the simulation outcomes (Figure 5a) show a
counterintuitive phenomenon. Low barriers effectively enhance the follower’s level of
improvement effectiveness. Remarkably, this creates a lock-in effect, i.e., the follower sticks
to incremental changes in its operational process. Hence, the leader effectively restrains the
follower’s process innovation capability, thus preventing radical changes. This outcome
contradicts the prevailing wisdom in the strategy literature: A leading firm should create
causal ambiguity to raise learning barriers, thus preventing the diffusion of its successful
processes and resources (Dierickx and Cool, 1989; Cohen and Levinthal, 1990). Rather, we
find that the follower’s process improvement effectiveness increases due to the leader’s open
and explicit process, but that the follower’s motivation to carry out process innovation
simultaneously decreases. As a result, the likelihood for the follower to lock in process
improvement increases. Indeed, it is not rare that many leading firms readily share their
superior business processes even with their rivals. For example, General Electric (GE) and
Motorola enthusiastically exhibited their innovative process methodology, the six sigma, to
the public. Additionally, in our background case, Toyota has never hesitated to give a factory
tour to its rivals that were eager to import its famed JIT system. While the current literature
cannot fully rationalize such behavior, our framework sheds lights on this unexplained
puzzle. Formally:

Proposition 3. In process competition, an increase in investment in process innovation
capabilities leads to a decrease in process improvement effectiveness.
This negative relationship is weakened by process innovation

effectiveness.

The retaliation risk from the leader threatens the success of the follower’s process
capability development. In particular, the leader is expected to prioritize process innovation
before it is too late (Gimeno and Woo, 1996). Process capability development takes time. To
protect its market position, the leader must be alert to the follower firm’s actions and prepare
to launch attacks when necessary. Facing an aggressive leader who initiate attacks with an
early (action timing) and continuous fashion (action volume), the follower will experience
difficulties in developing process innovation capabilities (Ferrier et al., 1999). Formally:
Proposition 4a. In process competition, the lock-in effect is positively moderated by the

speed of the leader’s attack.
Proposition 4b. In process competition, the lock-in effect is positively moderated by the

volume of the leader’s attack.
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6.3 Conclusion

Whereas researchers and practitioners have substantially investigated methods to guide
the balance between process improvement and innovation capabilities in a monopoly setting,
competition greatly influences firm-level capability development trade-offs. We suggest that
researchers and decision makers use a dynamic framework to further explore such effects
and the disruptive nature of process innovation. The dynamic modeling used in our study
shows a promising future for advancing management, organization, and psychology studies
(Davis et al., 2007; Harrison et al., 2007; Vancouver et al., 2010) due to the model’s ability
to depicting nonlinear relationships and dynamic competition (Sterman et al., 2007;
Rahmandad, 2012). This approach is based on differential equations and has been widely
used in the study of biology, ecology, evolutionary economics, and strategy. According to
Bendoly et al. (2010), Schroeder (2008), and GroBler et al. (2008), dynamic modeling is
useful for investigating specific operational problems since the operations management field
is characterized by feedback, resource accumulation, and delay. Dynamic modeling therefore
enables us to further explore the complicated and unforeseen interactions within this
complex adaptive system (Choi et al., 2001; Repenning, 2003; Keyhani et al., 2015).

We offer a dynamic, competition lens to better understand improvement-innovation
capability trade-offs in process development and management. This perspective fills the void
in the operations management literature that overlooks rivals’ retaliation, which has blocked
the examination of the interaction between inner capability trade-offs and outer competition.
Specifically, we show that one firm, in pursuit of process superiority, can take the long-term-
growth capability development path. Yet it can be led astray by imitating leading firms that
intentionally make their superior processes easy to imitate. This study adds a unique message
to market leaders about the potential benefits of easy-to-imitate capabilities: In publicizing
the best practice to follower firms, leading firms experience less threat of radical process

innovation from them.
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(REET ) WHEER  —H4E%E BFEE 1 ABRARITE
Abstract

Drawing on the attribution theory of leadership process, the subordinates’ attribution of
intention about leaders’ behavior will affect their emotion and behavior. To address the
attribution-consequence process, we hypothesize that perception of leaders’ manipulative
intention moderated the positive relationship between benevolent leadership and trust, (i.e.,
in supervisor and organization) and organizational citizenship behavior, a mediated
moderation model was proposed and tested. Two-wave data collected from 340 subordinates
displayed results which demonstrated that benevolent leadership was less positively or even
negatively related to trust and OCB when subordinates perceived high manipulative intention
of their leaders’ behavior. On the contrast, benevolent leadership was positively related to
trust and OCB when subordinates perceived low manipulative intention. Another finding is
that benevolent leadership is most effective when they interact with the manipulative
intention—the interaction effect on OCB partially mediated by trust in supervisor and
organization. Finally, research limitations and suggestions for future research are also
discussed.

[ Keywords ] attribution theory, benevolent leadership, manipulative intention, trust,
organizational citizenship behavior
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P seia s - A GHARAYHE T E R AL B R R B IR K 2 & T T{E LAY
i Sl R AR N R 1% T i MU BB B (e.g., Cheng, 1995; Redding, 1990; Westwood,
1997) - #{75KER - Redding (1990) {ERATHE ~ 51 ~ TN SR EE A TR
TIEH - B N GHEEH R A7 B PE TR E B ANE - #E AR H NI R
B AN A RIRA R TVEAERIRY S5 » [R]BA A & th g B O B H S B B AL AR TE <R
IEAS o MEMHIESE (2000) 1R 5E T A H0 AL AR TE BB B DL BAS AR IS T Ry
TEF R R - ik 2 TR ST B E A DU E A R mamk (& B~ R
AHIRBATE » FEERBAEE N @A o A B R FHE T Ry | - i85EA - 78
I A S R TP - A R B AG T Z R N R R B B Y S Fr B g 5 2R AR e - R
SRR AT L AE LAANAY AR TEAR LR 2 -

TR A RAT R BB g8 e E R BB — (e AEE (e.g., Walumbwa,
Hartnell, and Oke, 2010) ~ #HH#ARISEE (e.g., Piccolo and Colquitt, 2006; Wang, Law,
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Hackett, Wang, and Chen, 2005) ~ ¥ /JHISHE (e.g., Deluga, 1995) KANVEEE (Abusive
Supervision) (e.g., Zellars, Tepper, and Duffy, 2002) 5% ; #H#& /A RAT R ETE B THEEAG H
HEH ST R - MHE 2T Rl IR Ak R B R e BT Ry - {EARE R Byt ik
ZEECHAE (Organ, 1988) o MRIBHHMA A RAT R LAMENITEEH - HiT REERE BRIl
BT YRR » AlRE B T A rF |G B H B 0IRE  thgtEs - B TIERE
BB AR A RAT Rl LA AFI2 95 & - A - A B2 F RS B9 R Bt -
AR E MR RIT BRI IR (e.g., Moorman and Blakely, 1995) ©

FrlL - EEEERBHBAEE 1RO R R - N EHEE R
D EEREEE L #HERPSTEB MR AEEA (Lewin, 1943) @ AL @ (CRRYEHE
TR NMEG RSB EEE AR RS E R - T A0 8 S sk At &
T8y - Al - SFEEAT R MEREH WOt R0 B A0 a8 1 SE 2 A R B[ RS E - [RISF &8
HREH EHPIREE BUE RSE - (Rt b S B Ak B A MR LIE T R - B
Chen, Tsui, and Farh (2002) FYRFFEFEHT » S @SS H B EFE R TIE T RATZZET] -
WA B RTT R B A S BRAT Ry - BRI ER B R iR G U ARy - SE A BB
TAREBNSMERITEE) - 3271 1 8@ S RS ARG - N2 AR B L3 DU SE
HE - HRHRRRIERE - TSNS AN SR EN R - DUSCH GRS B AR A IR
RERE - IR BE AL e i A RAT R -

BESR - A MHPERUR R S R Y N RAT R A B [IEMIRBALR (e.g., Chan,
Huang, Snape, and Lam, 2013; Chan and Mak, 2012) - {HtEgefaH - S #5HEIR
fHA A BRAT Ry - DRI SR R S8 T &y - B E S T 8t RS E YA A RAT R
a8 BT R E W RN RIT R » BN — i Vet S sk ek A R Rt - —f&
FEPRAUTT & 2T 20 (Walumbwa et al., 2010) » HIEREER - S ¥ EEE ol 2 BHE A
RN RAT R WEREEZ AN RIT R - DURlEEE RS 5 flanEBE
EARES T E LIFEYE - FERRHEEER TIE - EEELESHEHE AR A R
Tk - (EEREAMAY A RIT R RGBS HA R A 50y - #ER DRI ZEHER AR N
R& 55 B EFZ (e.g., Lavelle, Rupp, and Brockner, 2007; Lee and Allen, 2002; Williams
and Anderson, 1991) » {H3TZKHEYHFFT » BE{EH[A] HR RFAH AR S B AT Ry Ry BE — A1 SR A
(Bommer, Dierdorff, and Rubin, 2007; Hoffman, Blair, Meriac, and Woehr, 2007; LePine,
Erez, and Johnson, 2002; Walumbwa et al., 2010) » 55 ZERfFFEHE R THAR A RAT R fy 58
— R B RENE HE AL FTAH AR S BT Ry Bl H fth S B B9 B 4% (Hoffman et al., 2007;
Walumbwa et al., 2010) ; it - FAFRHLDL N ERER -

Hl: f—&ASdmB A RITAZH » ZRIEGHLBAZHAG
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T~ GRS I A 1 B SR B RS R

MNAT R A R R eiE) B - SRR ERAIEL OIS » BRAEE AR B I SR
HlE AN FEAE « F M AT B E R AETE - A DUE B A AM B8 et fig B g 1 A\ HAT Ry
(Heider, 1958) » [AIFFHRE T AAMa0{e &t AT R T[EIE (Baron, 1988; Gordon and
Bowlby, 1989; Fedor, Eder, and Buckley, 1989; Martinko, 1995; Thomas and Pondy, 1977) °
Ferris, Bhawuk, Fedor, and Judge (1995) 385 » AMTSIRIEM AT BIIER - BERER
HITT R » BTG T E R » WL E T E AT R B RAETT B FE - TSRS
b ERRIEEREYFER - 2 H Ferris et al. (1995) FJt2H - Dasborough and Ashkanasy
(2002) ANFESHEREFAE R - Rl s 50 8 B WA E E (Intentionality) HYEFEA o
AT R B0 B Y 1 JEk M S R BT Ry S - & 1 L R B 1 SRS B T R i R BB AT
s o AN EISHEEH BRI NEREEIFE (Manipulative Motives) » EPAH CHIF 2 Fy
HiZ2 BA e DU R Eaiil s B AR - B RTRE s 18 SRR A 2 - RIS & FHER & RIS RE 5
S EEEEEE BN E L EIE (Sincere Motives) - H HELE Sk alEE 885 F1Y
=E g RA IR R FERER

v S PR H R (R AU 9E°E (Pseudo-transformational Leadership) FUBEE (e.g.,
Barling, Christie, and Turner, 2008; Bass and Steidlmeier, 1999; Dasborough and Ashkanasy,
2002) © Dasborough and Ashkanasy (2002) 3 Ral /@B R EEZ T HERBIFIE - Bk
TE R SRR YA - BAHESRER » B R R R IR R S G v S IR T R R Y
G EE DA SR L E BB ERIEENE - il E SR E A A S T R R ED
B BENME LKL - S8R & 7 R S T [ (R A SHE 5 M —
FEAFGIEE AR EI T RIE - FIHEEE LERE - B REGZEEE
&5 ¥ (Barling et al., 2008) °

FESR - BRBAIE EIHIHE T RER - RIRE e I E BB AN r] iR R S AT R
AR & E B 38 R SFE B BT Fy R S B B A A A 2 iRF - SR B = 2 i 5 S i
R 24285 (Pseudo Benevolent Leadership) ° FE{RAV{2E - EIEE @ L L EEE
M TEEB AR AL TG RIRE R iR eE - B E R A DR R T A - ik
o BEIBECREIIZ R - BEEE DM RIT RAREFEE - (Balt Bl s
AR TR EE - R ERILFERER - ATl - BEEF AR - B E R HAT T
THERB TS R BRI - MM EpeEEE T EE R ) B2 BRI {CE
A EEEE -

B MRS R AR 2 g HE 2KER © Smith, Haynes, Lazarus, and Pope (1993) #%35
B S E BB AR A - B SRR SE EERIRENE - Bl - R BOUEL - RIS -
FiTLA » FFAN_E Ferris et al. (1995) £ Dasborough and Ashkanasy (2002) HYEmEL - FfM7E
FHER B A B 20 S R TR R B % - RO B B R SRR B R T R B I S g B

g

J

[

:
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RERE MM NUB R EEH IR A RIT RV E S - e - B REEE IS
WEETREENERENEGER » 2ERBEHR TEEANCETR > SErEg
HERAE SRR RFE - I E— S R H T RIS M E S B R R REEE SR HLE
HIERHEHEER 8 HE OHESTE » (CREERE I EInmEs -

BRI SR  EE B R BB E I T HENE R E N E SRR - (CREE S
iR fe— TR IR « SEEMBI T » SEEE SR B E LR DA AL TSI IR
RE - e DURK B I B Sl 2 A M BRI S A 2 R - DA B A R R R E R - i
TR EE B M RME B A= HEH CAaERBRIEDN - FEsEE s
ER 8 R R ES R ~ 28 DU ABRRIEERIMIE (Farh et al., 2008) @ &R A AR
TRELBEEITE - HRE - EE B REEE R EEEENERT » HEEE
[ 30 Ry AR A M PR 177 BH ER R 2 38 H SIS B HYEL L (Heider, 1958) » AltL » &/
B E R R OMF IR~ TR BRI B R B NAYIE A B S - R R S B A
NERATREIES - B - AR DU R
H2: S BoiaAd 3 RATRNEEANAGAGRI-LAATRARARITSZ B

1% HHR BB AT ERFERLEIK - AT Ha %A RTS M ESRH

#Ba% RZ #4BroidaliRiArTREAS A48T RAKARITS

Rl 6y B &) B 4% A6 55 -

=~ BENPA R

HEHRER HE B EEE I E - (B EEENIRE KIZE (Burke, Sims, Lazzara,
and Salas, 2007) Z— ; #<#% Nyhan and Marlowe (1997) FU&f5Eq @ (B EfEEREE A
HYRE 7B HE AR DLASE ~ SEE K Al TERIR SR 5 N — M EEREE ; BEE 6%
B - B85 7T ABREGE - BEHE& - BuaEEESGt & EETL - EHRTS RN
TERCEEE - BUERRAIMEG IS (Joseph and Winston, 2005) ; AWFSeEEHIEE FE
HI(E BT RHAREI(E (- FTE AR T3S -

EE T S R R B B A N RAT R IR LR - TR e Ry -h a8y s Hrr
PEH — R E RS (LMX) R RO 2 E SR CFF (e.g., Chan and Mak,
2012) » SHEE — B EAZRRIVEZE M — AT I EE - |’ - EEtEH
BEERET Ry R/ B 8.2 — (e.g., Chen et al., 2014; Dirks and Ferrin, 2002; Joseph and
Winston, 2005; Wu, Huang, Li, and Liu, 2012) » 82 DAME (EHE I A HE Gm R B B AE S
IRIRALR 5 140 Wang and Cheng (2010) $5H! A e { &S R (AT BB (5 (ERYER SR » 1]
PRI BRIENE )] - BB B E B RIEHAES (e.g., Chan, 2013) ; {RSHEFEHRY
P R R - SRS B R B A S R B S R I T R - HEEEERENELEE L

38



SREERE F27 553

(Burke et al., 2007) * #E[EEZREFE A EIMTER I - EEFRIFH.Z 2=
FREE 2L (Joseph and Winston, 2005) » H2EE & ErH kP Y@ EEE - & &E
HEH B R A AR - AT S R RS2 BB B IR - R HEEEE
FHAKAICEE A (Lewin, 1943) @ EMAEAMBA RITR » BESEMCEEEEHEBA R
TR TR - 2B — L E S ICAYSFF (e.g., Chen et al.,, 2014; Wu et al., 2012) ;
SR - ANEIRH - EH A E R R EE S R EEE SR - TR R REEEH(E
BB E (R - hn] RER R R RE H AR S AT R & -

AL - A FEEE ) — (A o ERET R A - il B RS B B e e R B A2 A
ER - BREsEE R E G AR MR EHER A RIT R - A9 =10
Ny

H3a: 1~ B GRFAEEANIEFN BBEHEZEN TN HESFaEN

RAT4 °
H3b: ~2AF R PRFATEANREFR  BEHEAKN TN MESEFaKN
RATH °

AT FEZAELNE 1 Fis

EEEE

{Z#EE HBARTA

NS

fSERER

B 1 HFEZEE
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A= AR — S RRAR A B A A RN RAT &5 2 AR H 355 & B o 8 B30 G 15 42 08 o A~ XA 8 15 R

2\ MRLE
N ;Fggz';

AWFe LR E R 2 EPEE R E S - EEAVEE TS T B, TERCR
PEITR - DIREBEETE - GEHEMA - SO RTR - MAEEE SR EESE
B - WHFRER A A T ETEREE - B IERER RIS A ENEE
% - R SRS EIE G EF G RS A - KRR - RS E TR
ER[a| I B — PR B - B — 2 8% - S PR B m E A RS S A -

Ry TR IR T 5 FL (Common Method Variance; CMV) » AShIFFEAE /i {[E]FRf I BL -
SRR B EERCREETR - REHAEEH SRS RTR - FIEEEE
FEEFEEGE(TIES (Podsakoff, MacKenzie, Lee, and Podsakoff, 2003) ° 55— R
4 » GRS A E MR EE K E A A EAER (R 6 - ZEEE - TIEE
B TEEE R TE RS ) ETES B - RIS EsEEEERTF
EE - FEEE - GEEE AN RIT RIS ETHIE - ff SR RS
TEZEEA

ERPE R RIS —BItAILEEIR 1,340 (D4 - 55— B It [El ik 771 f3RY
£ B PREELEIN 482 ([ o FOPRMSERRIOECE - SABLIEE ARG f Bl 1248 A B
IR 4 f H DL EZBARR - AREIRARER 340 17 5 DIWITGESR S8R5 1
BRUESEIER Ry 25.37% © $#3%  {iKIE Armstrong and Overton (1977) 58 HE T &
"% (Non-response Bias) f@fig - HIfA R A FE G AFR 4T (A B FERR AN B HERR - ERIELAS
R P B B T HAPR PN =1 78 AL s o B R HA RIS R4S 190 22 B e P B By TRt M i A
e 78 FA R HAE SR R A 84 25 » JETT IR A t IE » fE SRR (CRREE ~ AIERFT
BE - FEEE - GEMEMRKERA RIT REFBHA IR - R E R -
FH L AT 0 S FE R e RS2 2K

BRAHHR A HE - ZHEEZ - #9210 A (LFEEEAREY 61.80% ; TEHERE HH
DUREBEREER 2 » £ 175 KR » AGFEERAREEY 51.50% ; B TAFEHISEI8 0 9%
31.37 5% (SD = 7.64) ; TAEHFE NKETEEN A EIFERSEE - 5551k 8.25 4 (SD =
7.07) LAk 2.67 4 (SD = 2.26) °

=~ TR
(=) =A%

ERAHEMEIESE (2000) Frfm S RREE SR - HRE 11 7 - S ERTIEER (6 78)
BlBER 7 (5 78) Mt o DA Likert 6 BE R EHETH&E (1 : IFEARFEE 6 JEE
[FIE) ra=.91 - FIEAN " AT E SFRIEIRFL AR ETGEEE | B T T E EEEy
FEE G RIRETREE) , -
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(=) Bt ALTENBRFEE
PR Dasborough and Ashkanasy (2004) FirimilHy&EZ% » 4t 3 @ - DL Likert 5 B R
HETHE (1 B2AEE S IFFFRE) o =.79 - fIEL " RESRTEIT R
Ry T ME ARIRAR] , Bl T RS IR EE G R TER M E SR EEm R, -
(=) f24£2%
£¥F Nyhan and Marlowe (1997) Fii#m#{HyEZ - 3L51 8 @ o DA Likert 7 BN EEHETT
firem (1: BPREE; 7 BL100%) @ o= .94 FIEL " FRE EE G EREFFHE5ERK
EHRIE DR ) B T EFE SRS - I DMEEM (i) i i EmE
A2 -
(v3) 124 mm e
[F]1E% F§ Nyhan and Marlowe (1997) AT #imSdHy &% - 351 4 B DL Likert 7 B R E
HTHE (1 BFEE 7 8L100%) @ o= .86 FIEL " S [EHHA&RES NS
FFEe - B HLBHIE OARREE ) B T EE A - B m] DUKIEI LLrIf2 s ) -
() mB&ARITS
PRA Farh, Earley, and Lin (1997) S5 A\ firim B0y 20 BERH#R N BRIT R - DL Likert
6 BT E (1 : JFEAFE 6 IFFEME) » a= .88 - i A RITHEEHR
s TERE T - S I AR RE T S A Ry - BRRIAE] - BIRELD T P EEIIR A E]
HHETTEE ) - ABEFIEE (B hmE) - Bl T IRE BRAWERL - s 22
HUE AR 5 3 &SFAS - G T E HRF-2IAF A6 YL ZIBH6 TIF 5 - BRI
Bl T IeE EENE BRI SR E LR, (REAFER (hAE) -
BlELN T B A PR R E AN B, -
(5%) #EHREH
e A @ RIMER] ~ e ~ BERE » TIEFE KB LRI - Mok k|8
%4 (e.g., Chan, 2013; Chan and Mak, 2012; Chen et al., 2014; Wang and Cheng, 2010;
Zellars et al., 2002) °
() &R 7k Zayieslfizal
PRI ETEE RN (ZE0E & HEREMEEEE - 2006) - AWFTERALRfE S
HiIRGHLZ S5k - E e ElREES  AFSE PR EAN RN R RS SRN [FI S Bk - 25—
P& B A E B (RS ) BN CIRat sy - 58— FEEHSHIE R 38 (3
EFEREEEB) ~ FHETEY (ERFEEE) MOEH GHRARTR) - E6M
FBOE BB A IR SR EEAE R PERR A — R T AR - HXZRER
PEERETE - AW TGN & TR GRS N AR T EE T - DU & EE O
HS RO A LER T - HEtRPREETERN T ETHE R E A TEE A & -
BRI {5E S0 e 17 Ry Bl (0 B B2 B R e [R] iR B Y 2 B TR (e.g., Spector, 2006)
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{HZ W ETERRFISLFE T E S R BN R AN R ZERR T AP E 24 -
FYNEST T A SRR - 53 BIER G FTR B A Ff3857% (Harman’s One-factor Test)
(Harman, 1967) EdI:[EVEF % (Common Latent Variable; CLV) (e.g., Podsakoff et al.,
2003) Wt J7 ik - DR ek [E] 7R SR 8 G IR A il | - Rz
SR A I T AR ZE UL A 3R R RS 66.04% - 55— (EZEHU A FR A 5
Ry 27.17% » ARERBEEBREN 52— « HX - fISLFEVE 2R CMV I -
OCB [ 20 {EZEIEEI4ER (Standard Error) 18K - KR E &8 1 HAEE
Z - AR BRI ABEAIGE B R E N R E IR S E R S A - AR T EE (Method
Effect) THEHIEFEE (e.g., Corwyn, 2000; DiStefano and Motl, 2009) » {57 sk HFEIHZE
Wl fEfRER 5 KRl - DL OCB — [ HY 7 I8 A 32 B At PO {52 8 ( BlIJ {8 A o B
HIERVEIE ) BT EEET CMV ks - ST EERRamEE 2HEE - H
B ARRIEAERR  Fr A —ETERY A RECR 118 (p < .01) » HSEAER 014 - BERIL[E]
IR 1.4% > 1A CLV ELfE CLV AUFELEER (REGE BAEHHE - /1% .003 £ 013
I s BEERTRED - 5 G B A e B B I R VB B e B U - AR 2 F 3 [F]
JTEE RN BN B -

B2~ tHRAER

—

o ETEREERZR T (CFA) Dt 3 Ry @ IR - DRI ERY T 2
B (AMCRREE - BEEE - EHEHEM - FIRERFEE A A RITR ) Rl
(Baseline Model) » HH - {CRESEE B RIT R EERA SRR - 1B FEE -
(B EETE R SRR - CFA #5F BN 71 A 2R UG AH S i A R A i 5@
J& (> = 709.56, df = 199, GFI = .84, NFI = .86, CFI = .89, RMSEA = .09) » HARPUKXFE
—RF - ZRER—RFREAMRHE S ARREEE S HA S (GER#%
—) - HIEAEGE RN i - BN TR SR A - B ] B T B sz iy & )
A -

=~ HHEE 5

F | BRI RSB SEE B e AR (R - F B E B BT
(TR B A RAT R 28R E m BB RIAERD - FERIGRECR .15 (p < .01) 5 TERE A
BAEEEERFERE S HHEGETE - GEABKEBRARTE - HEHARHER
FHRILRE S B -.42 (p < .01) ~ -34 (p < .01) Fz -.13 (p <.05) °
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AAR S — T ARSRAN A A A AL RN RAT &7 AR RS B s SRR B A5 AT 0 F A XA E 1 R

=~ S BT

e DARE gl et i B 25 TE R % © fRIE Cohen, Cohen, West, and Aiken (2003) Y%
o B CREE - HBEREFEE - GETE L EEEBEESE - BFETER b EB
W AR IBEIRLE L 1 S BT - BB BNV 8 - SBAN - ARRFFEAIE Muller,
Judd, and Yzerbyt (2005) Eil Preacher, Rucker, and Hayes (2007) 351 57 - ST
FREARIRE B - REERANZE 2 iR 3 R -

#c#8 Muller et al. (2005) HIfEEGTRAZE » 55— (E 0 BE 2 EHEE B S S AR e B 22
EA » RER A TR 56 0 BB H S SR AT R L B EF - REG &
TRIRI-R o AR 5 BE =0 I 2 R I A AR S B 5 AR A8 A R e R B AR S i o AR
IR AAERZ % » H T B RE 75 R TH I (R A 8 -

(TR n B TR A RIT R (B=15"p< .01 > F£2HFE I TH M5) -
It H1 1SR 5 Th X FRETEEER ST RIS - (R A B IR AR
AR TEHRHRR A R (f=-24p<.001 » F£2HE 3 Me) ; HRK > (C25E
HBEHE R AER SR EEFREEEE (B=-12"p < .01 > £2HH
M3) BEFFHME (f=-13"p<.01 > FI3PHIM3) ; FEHH A E BRIFEAIRT
OEH% - GHETEERGEHEMR - (08 T TSN RIT R ElERE S E 31
Bl 29 (p<.001 - =2 H1FR 3 Ay M7) - Atk H2 ~ H3a & H3b » BEHEIFF -

R 2 CRESHMBRENZEER  EBEEEENFT N OCB HBES

EEEE OCB

M1 M2 M3 M4 M5 M6 M7 M8
MR -.08 -.04 -.04 -.01 .00 .00 .02 -.02
FHg -.24* -17 -7 27+ 29%* .30%* .35** .35%*
Bz .04 -.03 .02 .06 .06 .04 .03 .03
TEFE .18 15 15 .01 .01 .00 -.05 -.05
B EHERFR .04 .00 .00 .06 .05 .05 .05 .05
{Z75EE A8 4Q** 5% .18** .02 .02
MERFEE Y A} b -.05 -.03 .04 .04
23R8 X MBIRF -q2%* -24%F% 0% . 18**
EEEE BCH R b
EEXE X MERE -.05
Adj. R? 0.00 0.37 0.38 0.09 0.11 0.17 0.23 0.22
A R? - 0.37 0.01 0.02 0.06 0.06 -0.01
AF 116 98.38** 7.41*  7.64*** B576* 2287** 24.69*** 0.57

FE 11 N =340 o RIFHAIZE(LEEFRE o
FE2:*ip<.05:;*1p<.01;**:p<.001c°
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EREERE H27 £53 M

xR 3 CRFSHMBRENZEER © ESBEEEBAIF N OCB KBS

{E1EHER OCB

M1 M2 M3 M4 M5 M6 M7 M8
TR -.07 -.04 -.04 -.01 .00 .00 .02 .02
FHg -.30**  -25* -.24* 27* 29** .30%* 37 37
Bz .09 .08 .07 .06 .06 .04 .02 .02
THEFE .18 16 .16 .01 .01 .00 -.05 -.05
BT EHERFRE .09 .06 .06 .06 .05 .05 .03 .03
{Z7EE 39%F 4q* 5% .18** .06 .06
FBiEFEE -18% AT -.05 -.03 .02 .02
1Z7EE X MBRFE - 13 S24%% L 20%% L 20**
{S1EAEH 20%  DgEek
{S1EHEM X FNERFE -.02
Adj. R? 0.01 0.25 0.27 0.09 0.11 0.17 0.23 .23
A R? - 0.24 0.02 - 0.02 0.06 0.06 0.00
AF 1.98 5414 7142*  7.64*** B576* 22.87** 27.10*** 0.06

11 N =340 o RIFHAIRE(LEEFRE o
FE2:*ip<.05:;*1p<.01;**Ip<.001c°

SN R BEIE RS A AERR TG A - 1T A AAE B A 48 R i B R R E
(Simple Slope) HIRE (Cohen et al., 2003) - & 2 Ed[E 3A 3B RAiZ AEHREIRE ;5 & 2
HET - fEFIBEEERFFREERESAIBR T » (CREEEAM A RT R - 2HIE
M BEEHIRAGR (B = .23; p <.001; 95% CI [.14, .32]) : tHICHY » {EHIESEEE R EE
ETEIER T - AR EE AR N RAT BRI EE (B = - .03; n.s., 95% CI [-.11,
04)) - 28 A {F A B # i B Rl =R Bt SR AR - BBl RS A BRI TR BB
(CRBEEREE SR A B FHA A RITRIER - HRE - BB s
HONE R 2 B P Bl (R E A R T B 1 S A AR S AT R YRR - FIETT
HIH2 ZH|ZFF -
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GARYE — T SR AR A A B RAT &6 7 AR 3RS & B S B 43R A5 4E 0 b A K 9R 4R

Ny
D
@

6 -~
55 F
5 L
g
i)
o455 L —e— Low FNBEFEE
K
7 ‘ e
B Al --&-- High 1 &EFEE
3.5 F
3 1

Low {Z#%EE High {24588

2 MBERFEEHN -RASRERARTRERFRARESNRE
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1. Purpose/Objective

Previous studies have indicated that benevolent leadership in Chinese organizations
results in positive outcomes. However, one issue that needs exploring is whether benevolent
leadership influences subordinates effectively if they regard it as pseudo-benevolent—using
manipulation, control, and popular support as leadership skills. If subordinates no longer feel
gratitude towards their leader, such leadership actually leads to a conflict between a leader
and his or her subordinates and undermines personnel harmony (Farh and Cheng, 2000; Farh
et al., 2008). What factors that cause this reaction remain unknown, as do its outcomes for
those subordinates. Based on this research gap, this study aims to explore what factors leave
subordinates unmoved by benevolent leadership and examine the outcome of such
subordinates’ behavior.

The attribute theory (Heider, 1958; Kelley, 1973; Weiner, 1986) refers to how
individuals explain their own or others’ behavior (Martinko et al., 2011; Martinko, Harvey, et
al., 2007). The basic assumption is that people want to understand the reasons of significant
life events, and how they attribute causes to the events will affect their responses (Heider,
1958). The consequences are attributed to ability, effort, nature of the task, and fortune. The
causal reasoning people employ to refer to other’s behavior also influences the subsequent
response; the so-called discounting principle has been demonstrated in a number of well-
known studies in social perception (Morris and Larrick, 1995).

Green and Mitchell (1979) applied the attribution theory to leadership theories
(Martinko, Harvey, et al., 2007; Martinko et al., 2011), which proposes that how leaders
interpret the subordinates’ behavior will affect their leadership and interaction with their
subordinates. However, Dasborough and Ashkanasy (2002) suggested that how followers
attribute leadership behavior and its motivation also results in emotional reactions and
behaviors. Moreover, several studies have examined how attribution styles influence the

leader-member exchange (Martinko, Moss, et al., 2007). Therefore, this study attempts to
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explore how follower attributions of leader behavior moderate the relationship between

benevolent leadership and followers’ outcomes.

2. Design/Methodology/Approach

This study is based on original data collected with a two-wave survey from full-time
employees in several private businesses in Taiwan. We asked the respondents to evaluate the
leadership behavior of their direct supervisor as well as the level of their trust in the
supervisors, trust in the organizations, OCB, and manipulative intentions of the leaders.
Convenient sampling was used to collect data. The first-wave questionnaire contained
measures of benevolent leadership and demographic variables of respondents, whereas the
second-wave questionnaire was conducted after two to three weeks and contained measures
of perception of leaders’ manipulative intentions, trust in leaders, trust in organizations, and
OCB. In all, 482 employees returned the questionnaire. After removing samples with missing
values, samples that are incomplete or unpaired, and those with the relationship tenure

lasting less than 4 months; a total of 340 valid samples remained.

3. Findings

Drawing on the attribution theory of leadership, subordinates’ attribution of intention
about leaders’ behavior will affect their emotions and behavior. To address the attribution-
consequence process, we hypothesize that perception of leaders’ manipulative intention
moderates the positive relationship between benevolent leadership and trust, (i.e., in
supervisor and organization) as well as OCB. We proposed and tested a mediated moderation
model. The results demonstrated that benevolent leadership is less positively or even
negatively related to trust and OCB when subordinates perceived their leaders as highly
manipulative. In contrast, benevolent leadership was positively related to trust and OCB
when subordinates perceived low manipulative intention. Another finding is that benevolent
leadership is most effective when they interact with the manipulative intention, which the

interaction effect on OCB is partially mediated by trust in supervisor and organization.

4. Research Limitations/Implications
Although this study extended the application of attribution theory and benevolent
leadership theory, it does have several limitations, suggesting future research. First, two-

wave data collection only from subordinates might not avoid common method bias (CMV);
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future research might adopt an experimental or longitudinal design with multiple sources to
diminish the CMV effect. Moreover, with expection to the supervisor, colleague, and self-
report; the OCB examination also needs a third party to provide evaluations (Bolino and
Turnley, 2005).

Second, Chan (2013) empirically found out that benevolent leadership behavior did not
lead to employees’ voice behavior; however, our results did not appear to back him up. Voice
behavior is regarded as one of OCB (e.g., Podsakoff et al., 2011; Van Dyne and LePine,
1998); the result of Chan (2013) and our studies demonstrated the inconsistent outcome for
the relationship between benevolent leadership and OCB. Therefore, future research might
examine the relationships between benevolent leadership and various dimensions of OCB.

Third, although the results revealed that trust in organizations and in leaders mediated the
positive relationship between benevolent leadership and OCB, we did not separate OCB to
OCBO and OCBI (Lee and Allen, 2002; Williams and Anderson, 1991) as criterion variables
to respectively correspond to those two forms of trust. Future research should do so.

Fourth, the multilevel method has become an issue in leadership research; future
research might adopt hierarchical linear modeling to examine the influence of benevolent
leadership in a multilevel context (Lam, Huang, and Lau, 2012).

Finally, scholars are increasingly concerned about the self-interest and negative effects
of OCB (Bolino et al., 2013; Bolino and Turnley, 2005; Bolino et al., 2004). For instance, too
many behaviors outside one’s role in becoming in-role obligations might result in overloaded
and lower performance. Thus, the effect of various antecedents and moderators on positive

and negative OCBs should be discussed in future research.

5. Originality/Contribution

Our results, similar to previous reports (e.g., Chan et al., 2013; Chan and Mak, 2012),
show the positive effect of benevolent leadership on OCB. This positive relationship,
however, could be reversed if subordinates perceive high manipulative intention from a
leader. That is, benevolent leadership does not always lead to positive consequences.
Moreover, the interaction of benevolent leadership and perceived manipulative intention
influences OCB and this effect is mediated by trust in supervisor and organization.

This study responds to previous researches (e.g., Pellegrini and Scandura, 2008;
Pellegrini, Scandura, and Jayaraman, 2010) that pay more attention to empirical

examinations on Chinese leadership, which includes the benevolent leadership. It also
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extends the link between benevolent leadership and positive outcomes as well as discussing
the psychology behind it (e.g., Chen et al., 2014).

There are several contributions to our work. First, according to the attribution theory of
leadership process, this empirical study demonstrates that benevolent leadership does not
always results in positive outcome if a subordinate perceives strong manipulative intention
from his or her leader. On the other hand, perceiving little manipulative intention implies that
an employee engages more OCB to reciprocate genuineconcern and care from the supervisor.

Second, we also conducted a simple mediated test and the result revealed that trust in
leader and in organization completely mediated the relationship between benevolent
leadership and OCB, which implies that trust is indeed an important mediator of leadership
processes (e.g., Chen et al., 2014).

Third, up to now, only few research works have examined the psychological mechanism
between benevolent leadership and employee outcomes, let alone the mediated moderation
effect of the mechanism. To fill this research gap, our research identified that a high level of
benevolent leadership and low level of perception of manipulation could lead to high levels
of employee trust and OCB.

In practical terms, a benevolent leader should demonstrate authentic benevolence and
avoid manipulating employees. Once subordinates perceive too much manipulative behavior
from their leader, they will reduce trust as well as OCB. The leaders should perform their
benevolence appropriately and distribute resources with fairness and objectivity. Too much
concern and too many resources offered to a specific employee may cause him or her to
doubt the motivation of the leader, whereas other employees also lose trust in both the leader
and the organization. Leaders need to find the equilibrium between both excessive and

deficient care and concern.
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[ BAsE=F | HEB T - BT - BIKR
Abstract

Regression analysis is frequently used in social sciences. However, regression analyses often
rely heavily on hypothesis testing and interpretations of regression coefficients. As a result,
the effect sizes of regression models as well as the qualities of individual predictors have
long been ignored. This paper reviews several indices that can be used to evaluate the effect
size and relative importance of predictors, the relative weight analysis (RWA), and the
dominance analysis (DA) in multiple regressions. A simulated dataset is used to examine the
impacts of mutlicollinearity, including the enhancement, suppression, and redundancy
effects, on the evaluation of the effect size and relative importance of predictors. A sample of
2,325 Taiwanese adults selected from the 2011 Panel Study of Family Dynamics (PSFD) are
used to demonstrate the use of those indices in predicting the salary differences. Results
suggest that the indices based on RWA and DA are recommended for evaluating the relative
importance of predictors. In particular, DA has the advantage of flexible procedures for
evaluating the different facets of the dominance of predictors. The properties of the
recommended index were summarized in the end of the paper.

[ Keywords ] relative weight analysis, dominance analysis, suppression effect
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=Ci=(i Al
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(Semipartial Correlation; 7, ) (J723( (9)) :

Fyy = Txzvz

1_r)<z2 \/1_"1122

@), =hy, :\/
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Vv — 'y 1
_ _Iy —Txzlyz
Oy, =lixz = >

—ry

FERA R R B R AR R X B Y WUMHRARY - i Z Bl X DUR Z B Y IRAGRSE 2 HERR
Fos X Bl Yy BIBATRSe AN HA 1V iy - HUREAE (R (ERER X 8 Z 19
BRI T2 R EAM Z B Y BURALR - R~ F3ERE -

Sk - HA 2 TR H B S ETEE - R B RS BT SeE % SR AT TE S 8y
HEAE, Y > Al Thompson and Borrello (1985) k2 Courville and Thompson (2001) ZE5E DA
et (R (Structure Coefficient; r) RAGEHEFE IV Y FRERE » 5 DUC I IV A{E 515
F o ahE=t (10) Frs o

_ .t
(10) 75 = Ty =5~

Y RFTE IV SRR SRR SHE - N A R (R8T DA E 2 2 TTARRA R 2

DU T2 5 3 73 A7 B AT 38 95 o B 8 2 A g B ] 5 728 B 2 T AH R (Cooley and
Lohnes, 1971) °
(=) REEF15 8 A a0y 3543

R (3) WA - SERER R A R RS AR R R B 1V B - TR 2)
WIRER b, 2 b 2 RE IR B AL AR (L R (R B - SR A BEAL (B R AR A 25 0
RS - HERRZALFERE - FRIBETEREEL - B — S BB - 5 A #EE
TRy LR/ BB IR el A T - HAZYE LA 5 RE =0 (1) - fRLAERR 1V 8 DV
Rk GG KA} 7Z - 3K

unﬂ:bx%i
Y

FE— AU T » BAREUTHY £1 2 » HEE R/ N T HA TV HERFE E /Y
BEON - B 1V EE)—(EREUEFZ R DV #E (AR - HER (R ET EAE &
B IV IR SRR - S RE 1V B DV BFERBE 3 B R v B WA IV R FE B R
r, * B IV AYERHE LSRR (R 8N 5220 (12) Fms -
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Ty =Ty X1y

1-72

12

(12) B, =

B REAE B A BEELRIR I - R AENRE 1V IR AN DAFERR » 15 DUS BiAE
IV ) TERSN ) JIRK - RIEEE B RIFF 2 e R 2R ARHE (FIA0 Afifi, May, and
Clark, 2011; Hair, Black, Babin, Anderson, and Tatham, 2006 ) & B {2EE R HErHE—1I&
IV P SRR o (BESEERE - B GER (12) B2 (8) B (9) fHELE AT
HI » f BRI T 1, (BRIINE r, o I 8 (RO BT (R - o
Fo= OFF« f=r =re ¥ IV RGBS - p - r B r FERERUK - BT B IRS0Z
F 1V EIHRAR B E R -

(=) RAfEH

FTETEH (Product Measure) & TEHHRBA (7 B B AT A LR R (R BRHISIERE - P DAS L

A TV EAELEE R FYEBIEREE (Hoffman, 1960; Pratt, 1987) ©

(13) PM =13

Ferara B EER R RN R EBENRE - A Zrp = R 5.2 » SRIATE
BT R ETTSE IR - FENRGRIRBE AR D RURTEE T » FHE S IV RUBRRETIAT (L
FILEB - B ol S 1 F R R ERAAET & o (R sRmiE s —(ERI#AIRE - 2
EHBHEBLEER R BT TN (RS - HEESEER/RHREE - HRERE S
FIF AR - THA S ARVE IV EA SR IERIERF - KL Green et al. (1978)
51F Gibson (1962) HIREBEERNE - 1 IV £OBIRIERESISE] k (EHTHIIEEH Z -
PR IR A B EEA 25 IV (EEER - e o2 155 - FELIERr SRR By A2 U BRI s -

(14 67 = D 73

Fifest (14) Yy, Rt IEA O B AT TV B AR (R - (R EINRE * 57
TR IR Z2 B Gt - (B2 o IR B H B BEE 2 M RF R E & 52 - Pl
Jackson (1980) 5 HEHAGRELE IV EATHBARFE L g (RECAAN > SEAEGRIEA A
SIS B EEEHE o HA% Johnson (2000) $1¥#f o FEEA(dET RIEEITEIE - JEM
8 e AR 3 B RO o2 $5 3 rAaanhs -
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=~ HERES 5T

FHEHERL3HT (Relative Weight Analysis; RWA) (Fabbris, 1980; Johnson, 2000) F=2£
5[ Gibson (1962) HYIEAZ A B EHEAE - SKEEH 1V 2GR R PrfgEd 1V
FEERRTRE o QR A B - i —fH BB X M R RS Y — A5 2
TEAS TR B Z - F5 DUERR B BB RO FERA - Em (i E TS0 IV i E R E R -
5 DU AR - X AR B RE S P B Q & 1T ¢

(15) X = PAQ'

P B Q 43 AR XX Bl XX BEHS AR B & - A Bl XX B XX HU# AR b
HOFFEUESE R « HEMTRE 1V A 56 2R - A = 0 - TR A Bl 2R R -
i o] B —fH AT X BYIEAS %) Z (Johnson, 1966) :

(16) Z = PQ’

TS Y SRR 7 (ERER - ERRREUEEE R ¢

(A7) B" = (Z2'2)'Z'Y = QP'Y

FE L Green et al. (1978) 9 & FEUEI 2 FE BT BT AT X BN TEAZAL -
R MR Z (E R (R X (FER - FELL S T R - RED

(1) T'=(X'X)'X'Z=QA'Q

At — A BN 15 1V R A AE B SO T R A - 55 B 3 SR M BERR 2 %0 (Jackson,
1980) = Johnson (2000) HIDASZ[AIFR(E » #F X (E R @B HskE 7 /EEE - FEHIEA bR
SRR A

(19) A" = (2'2)"' Z'X = QAQ'

Y ATEZN (19) HDL X E R B 8 - [AILIE — (AR 7 B X FTefT g Re
AR (R 8 A B TV RIEUAERARR - IV BEIRIAERA AT Z, — X HES 2 AR AL -
Btk IRIATRTEMRBA R B - K A B pAHIE - 15 2] M B 2 8 (Relative

Importance Weights; RIW) » 2152 (20) A7~ -
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(20) RIW = A'PIB"

R —E A p (8 H 2B SRR - DLk (S BT Y AR - 152
B BRI SR BCE R TR (21) A » RIW (REGEELFTIS KSR B 77
AE 1 s o

QD RIW, = & = 4, B] +AL05 + A5+ + L B

e (20) B (21) AN - RIW FRELESE A Wi AH B AU R B 7 BRI EHA LR
"o (thz —>X) Hp (HZ —Y) AT B4, BEETIHERT (SIS TV $H2
R Y ST R B LR -

({&2% B Tonidandel, LeBreton, and Johnson (2009), p.390, Figure1 )

1 %4 p EEEHH RIW REERBEET

RIW RERYE R B SR EfE BUE ML - H RIW (R B0 8 A0 S5 1 %2 fE 51 = g
77 > JREN ZRIW = R? - ffi{§ RIW {REARESES R* dETT IEAS 73 F 1 AR Fr B R 5 AU g fe 104
[ 8 Y E | RS TV BY RIW REER DA R B EIE & R E S (Rescaled
Importance Weights) * 7RE[14% IV 53E] R> FYLLA] (5 IV IIEA L EE 47 kL) -

EHA RIW (RELATFET 72 » Tonidandel et al. (2009) %% & H DU FR o s EE i A e
VM E T - BRT RESiRER RIW (REUE S EE N ZRY NHST @ th /57 95% (F 48
1 PR ETT RIW (REAYZE 5L EElg o (EB R/ MEA (B n < 30) FFRIMEE DAFCHI AR HE R
HETE R E A RRAES - RILWEEEEE O ERAFERF 4 B (Tonidandel and
LeBreton, 2011) ° #&=EEEST (40 LeBreton, Ployhart, and Ladd, 2004; LeBreton and
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Tonidandel, 2008; Tonidandel and LeBreton, 2010) HLE F& k5347 (H140 Cooper-
Thomas, Paterson, Stadler, and Saks, 2014; LeBreton, Binning, Adorno, and Melcher, 2004;
LeBreton, Hargis, Griepentrog, Oswald, and Ployhart, 2007; Periard and Burns, 2014 ) -
i H RIW EEHEREERIRE - TUHEE S 21 B 28 B 22 2 (i (8 By = R
Frfe Ak > BI85 - RIW FUGTEH A EE (LeBreton and Tonidandel, 2008) » 5y
HERESHZ— -

Mg~ S

B85534 (Dominance Analysis; DA) fREATATRIEES (Decision Theory) (French,
1988) HUBREL - A TV &2 AR 52 =00 2% B LR AR 2K A 7E 1V YRR - RELA
RIERS TV BIMEEEZE - Budescu (1993) 1.2 RyfE 244 (Dominance) * DA Ed RWA 1
RAANE - 2L DA BRI IE2 B ETRIAR S - 124 IV FTEERY R 1 & - thiE
FHHR DA 512 TV RIS SSAIET G AN W B (R 8 - AL T e B (R B L i b mT R AR R RRE -

DA HY{GET R AF R BSOS & (AR?) @ SEATFTE RTRERY IV AH & FdEfTHYE
o AT IR ML - FEDLAIE TV RUAEBT R M - SRR E /A (E IV R TR RS S
HralaE e H IR = AR © 58 2 &3, (Complete Dominance) ~ & {E 2% (Conditional
Dominance) ¥2—f%{&%% (General Dominance) (Azen and Budescu, 2003; Budescu, 1993) °
Hrpsg 2 ESEGIFHESEZLI IV PR ER - —RESAELE—REIE (D) K
S TV BSEfRE )) » HEE SRR ] ARSI TV A2 B E SRy - =13
EBERERMT ¢

S (D ) o B RIE TV By T Al RE IR BRI AU iR g - SRR R 5
— I TV HY T A RE R A Y B A5 AU g B T IRE - A R 52 B 25 - PlaifeE A UM 1V ¢
X XX~ X, RPFORBERICR{ERE i X AR T) - R 2 FR AR R A
B X B X BRI REET] - ERFE TYIMRRMERE - Bl Ry X 3 X RSt @8 - Hiii
FRAFHERR T RIRF A X B X BRI RAEA - (E Rl X 87 X &% B A BB IR
R 2 IV B Ui A san) —fi g2 -

H— (k=1) R’ > R} and
P& (k=2) R, >R}, and R),>R;, and
B=RE (k=3) R, > R,

R8s (D) - A1 X B X, R ORI L FERTIRA = BER R P
—IERRRAT R X B X, 2RI R BB S Y (ERE R TR
FLE X (R X, BRI IR T X S X, A R R B Sk
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TR (fL& A IV EEEIER) 53BN SP 4% 4T i - 25 P iRE 117
B X > X, FREMEST X 8 X, R aEs: -

B (D) o AR X, ¥ X, (UM T R EE S IE B (RS0 T X, R
X, FVE RREOE R R BRI % - 9E X, > X, RIS - TR X 8 X B
B8 - T2 —RESR AR FTE % B B 1V A R DA B 2 SRR A& B R A
IR BT RE - R IV S R Ia R E S - (EthE =R Es T
RES I % TV AR B TR PR B — (B B & -

B = R AR I e s e % R R R B ARANIZR 1 DT Ol fLERNE » &=
A X X, X, ZE V) SEREEEHIET AT DUE B TS PR ) rh ke
FRRE AR e - B TPy 0 ST R A (] TV B (RS ) AR iEs o -
EHATEE S IV I (—F) AR R E R R VA 1V A
EORRZ - MRILEENE - ST X B X R (TR fORRRE R E R, - O X H
X, W R AIAEHE - BRI A S (8 IV AR S2 S - $Ap s S B R RS, = R2, -

HFAER 1 2 = 1V - I R? > RIELRY > RAFIH I IINE - X ¥ X (52 2 (8
SENRRAT > TR C 0 S0 X, ¥ X, R SE 248 BURR C o [AE - B R? > R
R > RLAHRRITHG - X X, BA B 8y ¥ X BAGRSE -

AR5 2 BT e — BRI DARIFI R | RO e SR AR g B S5 (2K
SEAT IR BB L - AITEREYT (A) FREURZ ~ R? ~ REBFEAEIT(EME—(H IV #%K
R 5E = (EARRR R R R R TR BRI T - AR R —(E 1V
(FIan x,) - FESEII—(E IV (G140 X,) SRR fres REh Ry, K2 - A5
R ERIFTE X, (R PN X, - Pl i st R AR R2 | G (R 2 S e
(REA BN

(22) R, = R} + R}, = R} + R},

FifE 22) B A RIE IV B2 oA AR ) - (RAERIME AT IV ATAERY
R SRS — 0 (k= 1) S50 7350 (a) B2 (b) BYRCRESIL - SRV 1R AT T —
FEERIEERES DT (D, ) BEEAE W AR — P B A GRS - [FH - B
FRPAERIE IV R R A 1V - SFESHE R BB R EE R (k=2) % - ST
IV Fr et B HEYEE —FE PRk - IRED (o) BIVEa(E - TR —RE RIS (D,
BUEB I EISIR R AE S — RSB A RS -

ond,k = 2)
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®1EF=ZE VAT REREXNEZ P ITER R
FEIMEA IV ) R 18

EEERA IV SEEENE

X, X, X, 1B L FIER
k=0
i 0 R? RZ R3
(A) ZRETLS R? RZ R; —fHRAETS
k=1
X, R? - (@R3, @RZ,
X, R2 (@R}, - O)R,
X, R? (b)RZ, (b)RZ,, ]
(B) —PF&EF 1y Mean (a,b) Mean (a,b) Mean (a,b) —(EHER
k=2
X, + X, RY, - - (©)R3sz)
X, + X, R, - (©)RZ4, .
X, + X, R3, (O R%z, - -
(C) =Bty Mean (c) Mean (c) Mean (c) —EHER
k=3
X, + X, + X, Ris - - -
(D) 28871y Mean (a,b,c) Mean (a,b,c) Mean (a,b,c) —ARIEEL

B T kFRTBEEE - TFAMEEIAR R AME IV o (a) B] (b) RONE—EREE (k= 1) AUFTIE IV BUBRFEIE R - (o)
FRNE_MEFEE (k= 2) ROFTIE IV BIREFEIES -

&% AT A R A iR A SRS % (At (D) A ) BIAIE R FIE £
IV iR R B sy - HEUERAE — B 25T58 (D) » Wi BB E B RE TS
% (Determining Predictor Importance; DPI) ° (&% (D) & Ay —{EfFEEE R E (D)
Tt Bl R i e A Y i B S & R, -

£ DA WFER R - i s SR BT A FEARAEE A T Ly e — e (R 25 - KRy D, 1REUA
B E SR - BB — o (EEEER AR AR [V AREES R & B — s (HE
T/ IMEAR BB IE E R RIRE T - A nlgE sy BRI (E 52 2AE R 2 Z TR TV M H
FEAVRE R EIET LR - B D RGMIRIER R > E 2 > [E51 IV B9 D, Fsitdl
e S 5e 2 IEAS /& - HHEE RIW KRRREFEERI M E M - E— BT - RIW
i D, BUEDL 1V BV E B MR 2% F5¢ 2 MH[E] (Kraha, Turner, Nimon, Zientek, and
Henson, 2012; LeBreton, Ployhart, et al., 2004; LeBreton et al., 2007; Nimon and Oswald,
2013)

R e BT 25 BRI R B+ 7T DA R0 26 T03 e 5 A AT DURH I B Ak e i i AU 5 1) 1V
ERAIFEREA & 260t - (H2 & MR A 6 F I R B S = R RGN A A - ES SR TV
H TAEEEZEME ) RN BEAIR 0 SEMCEMET R NSRRI 2 - Hp&IETE
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xR 2 FEFEVRERFAR ARV H(E B

BEE BE @R wEt
= c: Gi = =3 3_5& % Iﬂq/\

BHNER
RS R E R - A AR ASRR A £ ) S
2 ¥ R? YES YES F YES
BRrES (R?) BRIRERIE HEREE
SRS RFE ) REME R TR RE - FI R s
YE YE YE
R, S YES S EmmmgmEnNESY
. RS RIAO R - A ISR 2 o) S
3 &= YE YE
Cohen X{R& () YES YES RO N BB
) RS EIA R - A ISR A 2 5 S R
=5 = (ES YES YES YES
EENRE (ES) R ORIE B E T
ERHRE
G RAYRRT RoRE A3 sh
S () ves ¢ yes FEEIVEBMGEMILERRE AR

IV Ed DV YR AAREH
EEAMEEHBERRNGIERREE - AiE
it IV B2 DV A9/FREEHS

EE IV B RAVEIERIRAE - AR IV
HIGMHENEZ

ERER IV EBERNORMEREREE - BR] R
IV B EIFEAIMEALIE $ ERR R

EE IV HEEMR - AR IV E DV 155 RiR

FHEREA (r) YES t YES
5180 (r,) YES t YES

FEERE (r) YES ¢ YES

FABE(LRB (b) YES ¢ ERTHESRME - A ER SR REE
AT
58 IV RIRAGR - AR IV B2 DV HymiEe
TR YES * YES
RRALIREL (5) R T AOEER A B AR E L8
28 IVEREGE YR ESHE  —RIERT
efaig YE * YE
SRARIEEL (1) S S AR IV R ERIE
BB
EEHD,,) YES EE IV REREGR W RESHE > AT
EAMES (D, ) YES SRBORENEL - KIS TSN
—HRIES (D) VES * VES @A IVAIWEEME 0 BREREEA
HREHEB S
= HREAR - ¥ R2 EXZE] Er
I, ves +  yes TEIVEEG R ESHE ARMST

HARMRIRE - BE IV B EERMLEER
B RREEUS B R A EIS LUETTRRE MASSE - (BRI BINEUEREIIRAERR - EMETTRAE ESER
HERIK - RELCRBRBKRTHAEEMNEFEEESEE -
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RERTRR T B =5 - AR B BB RS i F ) 5 R FR R s R =~ (1 B B
RS BFE S EE R o B LR B R RE SR T AR S EC 0 BT AT A NHST #£77
2B RAUHET R MEf E Bl & R 5 - 20 R I F-test » FH B (R B Bl By R
BEH t-test - MRS HAGIHE B IARE (BIAN— A EZA958 D, B RIW ${H) - HILA
AR E AR EREE A - [t Al DUE T @ S -

EEEENE - HRSIEEAERIN IV ESRFEE A HR IV MHEESE
HIAIET A ZEGRGE B - RIS S T 7e e L B g R E RN - SR EAZRE I
A B H B — A 2 B SR M AR S T AH S B SR PR R HI T - RIS 2225 T R TR AR
2 IV B E R SRR EEEE (JRREE > 2013 ;5 Fields, 2003; Nimon and Oswald,
2013) - {HITAREZHH|Z FIED DA Bl RWA KAV o At B2 S S AH % 8 Y
KBoUatird - JRENZe TR RN A BURE - SETTERRT -

2~ SITHERMELRRHI R
— ~ JERR PR E LR 7
% L3R ME (Multicollinearity) [ @8 I B 5238 B 53 A7 & A B 77 16 7Y BE #1250 51
(Suppression Effect) FJR#TE © Horst (1941) i F-8%3 - FA{EEL DV fERIHY IV - FRABE
A AREAM TV 3 A EEE SR £ T HARBIORRIE SR » RIS 2 8 28 5 BRI 42
%4 (Suppressor) * AR HRACE AR IV TN, T2 - S5 Rk B R e 4= 1L -
T ES AR EELREGR © Conger (1974) HE—F F FH =R E =AY EEHT
SR A B (Tradiational Suppression) » B [A]BEHl]] (Negative Suppression) B2 77 BE
#1 (Reciprocal) » #1238 ={E#FS » Cohen and Cohen (1975) HI## .2 Fy HLFRIEAH] (Classical
Suppression)  {FEEH]l (Net Suppression) EL&EREH] (Cooperative Suppression) o HH1{#
e, BLAUERHIR) /28 Horst (1941) Frag i p9 R B NEEE iR BEE RS2 - A m R
HIZfERAEN DV H1E (&) MR 1V fEEEREA P AR & (IE) FEHEE R
HYSHHEEH 52 (Darlington, 1968) © fxf% * % A/ & {FERHIAEfE /(i 1v 258 DV A5 1E
THRA - HEREDRy 1V RIFAER EAHRA TS 2R TV ARSI AR E 5 AHRR R
iy T B2 R A B -
Conger (1974) Ei Darlington (1968) SFE2EE AN A E TS - B BRI Bl
TH B AR By b DTED'ﬂAY1|> |y, | o E A EEZE (fI 40 Currie and Korabinski, 1984;
Hamilton, 1987; Schey, 1993; Sharpe and Roberts, 1997; Velicer, 1978 ) HIfE A fEFE 117
BE R TE BRI - JRED R > (415 » Hordrr, Bl r B IV1 K 1V2 B2 DV BYZRE
FH B © Friedman and Wall (2005) % & [ & B9 8% & 0 K B #110 %% 2R B & 57 Bl 1Y 58
(Enhancement) ~ Al (Suppression) EdEi4% (Redundancy) —fEHAIRE » N EEGHETEEH
({51411 Lynn, 2003; Neill, 1973; Shieh, 2001; Sharpe and Roberts, 1997 ) FAHEEFLHH H =

EFEAEROMRCE - WE 2 B o
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Region 1 (R1) Region 2 (R2) Region 3 (R3) Region 4 (R4)
BEEERVES BEEWR ERIEVES HEERRR
| B |> 1771 | Bl =177, | B> 1771 | By 1> 17y |
R IR | R fig/Ih | R fig/I\ | R IR |
N I | | 7]
= ' 5 " 2r,,1
T'in Ty 0 rlzzﬁ nzzﬁ Vs

2 MEHMRIER AL R E T

2 PRI 1V 2 FIRORIBIERRE () - REMITRISES - B, R, B

r, #GERF » r fAEH IEEEFE (Nonnegative Definite) (Neill, 1973; Sharpe and Roberts,
1997) 1 N5 (Lower Bound) 2 57 (Upper Bound) * TEZH T2 (23) Ei (24) »

(23) 13 = i1y, _\/(l_”yzl)(l_”yzz)
(24) 1yp = iy, +\/(1_r)’21)(l_r)32)

2 el ERY e BE AT = (R S E & S e E &, (FHR1I B R4 R ) 1 5
—fEEGSHER r, =0 JRENE& 7> IV RIRIMEER (R E0R BB EIEERY 3 BB - 55 (iR 57
Bk r, B r FYEE(E - JREIAHRAEL (Ratio of Correlation) (Lynn, 2003; Shieh, 2001) * 17
R r, >r, (B R r) B (2 + 7)) <1 (BBoREy r) BIRIET o Bl »" BRI TTHE
= (25) H (26) -

=
(25)”12_r

Y1

26) 1" = 21 tys
(26) = —7
Ty + 1y,

Friedman and Wall (2005) FIFH[E] 2 BYEER R R E 28 1 = FE A [F] e f PR SR vy
FEARYT o FH Ao R 2 4 4F R1 81 R4 (RE&E A » ZFr D2 R 345, - B
Fy1E 5 WA {8 & ] PN 25 oy 28 AR B AR BB R B bRy T A BRI 5k | AW (Currie and
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Korabinski, 1984) 5%—7f& [F[A]##%% (Synergism) (Shieh, 2001; Sharpe and Roberts, 1997;
Sharpe and Ali, 2009) - tHEJEF& Horst (1941) Kz Conger (1974) i iE BT ERH] £
2 Al BEGRSUR AT A AR R T - H A R1 E1EE 1V M EEMERR (IR
ZHE) - R4 HIFZE IV {74E = IEAERERE -

1A R3 B2 FE MR TV Z RETHY TEAE B P S B 8 B AR B iR (H. R Ry BRI
o IR AR AR TR IR o R EHERRCR (R2) BT
e H BRI (Cohen et al., 2003; Tzelgov and Henik, 1991) @ {HREH RRE IV
HAMHRBARE P AT RE & 728 4= U BR (RERR R T R? Ry AR PR R -

= oo R AL ST

IR A E F AR MERY5R S5 5 2L E 2 IR SUYEERIZKRE - BEZ IV Ed DV HY
THRHGR RN E] - & 3% AR —FE R SR AR SN AEE - (E—mE - & B 2R
FERRES] .85 DL LRI E A HARERYILAR ML (Dillon and Goldstein, 1984) » 5 & FHY ¥
& T ARE A E (Tolerance) B FLESZARAIZ2 (Variance Inflation Factor; VIF)
(Cohen et al., 2003; Pedhazur, 1997) » 21 A (27) A -

eNVF=— ! —( 1]

Tolerance | 1- R’

HAERSHBH IV HEER DV @ #HH LMY EAD IV MEEE A A
JREI1-R? » 1 VIF AR A BRI IS « EAAERGE - VIF #8U) - FoR 1V BB
MRS AR VERTEBRE AT o Cohen et al. (2003) 28R E VIF AHA 10 DL R B e i i
Sellin (1990) E5E VIF 3 2 DL AN RER S ILAR 14 -

FoRaT 2 oA E R TV A E E IR 28 - ASCRHR Friedman and Wall
(2005) FIEFE S DRSS R 5R (R1 B R4) ~ B4 (R2) » BT (R3) i85 =fEdL
BIRAR PR T - S EFHGTERRAIRIA -

E2 ~ RSB DM
— ~ BT e
T T R B SR B B A FH PR AR A MR BB 1 - AR B 1V 2 RN [ AU RE A e i 4
BATRANAT 72 B E SR BRI (TS SR - ARE K IY Nimon and Oswald (2013) HYREE#E = -
VLN =1000 ~ IV=4 " DV =1HJN (0,1) BAEFRE S ECEEEE RIS - 17 B EHUH
€ 1,000 KEYREEEAT © 4387 T EF R (R Development Core Team, 2014) » LA yhat 5
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#H (Nimon, Oswald, and Roberts, 2014) TR 53 HTEL RWA K DA 4387 » WA boot 15
#H (Canty and Ripley, 2014) #£1TE E KIS E{RIRIZIE (Bias Corrected Accelerated;
BCA) $RHUIEAERR » FEDUEIT 95% FHEE [ » s MreBihas ATk -

HH AR R A U@ 1V > 1 B 1V L DV BYFHRESE T #E AL ZE/NR 1.00 » (Al
22 ] Friedman and Wall (2005) F9#£3E (Figure 3, p.130) » £ IV 82 DV A FHRBE 3% &
Ry .6~ .4~ 2.0 FEILBIEAAIER LT o FUE 1V AR IV & 0 1TV R
FHRHAIIEME E BRI THY -.917 22 1980 Z [ » 2 fEAH & HYILARMEARRERR SUE » B 4 21120
3 FTR ©

I’ 3 FERBCKAV R E R

FIER IV EEHT IV REFERE LT 57 2 IV ErERARIAE S E

IV Ed DV REI4ERS ' re ros r r" Case1 Case2 Case3
r,=60 r,=40  -493 973 667 923 00 90 .00
r, =.60 r,,=.20 -.664 .904 .333 .600 .00 .40 .80
r,,=.40 r,,=.20 -.818 978 .500 .800 .00 .40 .00
r,=60 r,=00  -800 800 000 000 00 00 .00
r,=40 r,=00  -917 917 000 1000 00 00 -.50
r,=20 r,=.00  -980 980 .000 .000 00 00 00

X1 IV1 E Iv4 OfE IV aI A7 SFE IV RS o RAEEA S IV B DV B9MERARE -
2 M REKFER (24) FIEH IVEEXMERN ETR - B IV EEREEH LS ErF AR 5E
ERIETERR o r' B2 r" DRI AESE (R2) - B (R3) B8 (R4) BERAIDEIBE -

IRIZRTUL P E% ST HY B A5G 222 Courville and Thompson (2001) HYE%ET 1% - A

BRI AT R N7 =N[R2 Te AR MR 1 55 -

1. Casel (IV ML) : tbh—IH8 R MR IERY B B BIEILIRGE - R4S IV MBI
BHETE s 0 TRy ERVERIAY -

2. Case2 (IV FEIFEHMKH R [RE(E) + Bb—185EW R BB B BRI R SR TV EIFHRA
TEBA B 0 2 R B EIACR (R3) - BHITEES -, — 98 r = 4 ACER : IV
EFEBAAS (R IRHL 0 RHES EBRER (R2) » HIMEES r, = .4 HGER

3. Case3 (IV HFHIKH R 880D - BL—IE50M R M IS 58 5CR - TV [EAERBA KRR » %
TESIGHES (RY) » AIEES r = .90 FERL 5 IV MR EMERR S SER (R) -
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% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

= BRE R AR

IRIZFTILEE E FTBIE R =B S R R R R MHR R B A# 4 75 - 7E Casel H -
1V RIHRAER E Ry 0 » B Rse 2 A 3R ME (&% IV AY VIF = 1.0) - EEFEAE) R =
T =60+ 4+ .22+ 00 = .56 0 SEERRE - AHRBARE - R HER R EEEAE S -

Case2 iy R FE(RAYHARMERRET - AT R FH 560 %28 463 = FHR r, = .90 > fH 1V
BAIV2 1 VIF E5E 5.32 (EESEAR) 1r =7, = .40 » R IV3 B3R (VIF = 1.2);
=, =1y, =00 HUIVA SEEVE HRIERRE (VIF = 1) « (TGRS EBEER R E Hl
By 1.266 ~ -.734 ~ -.013 ~ .000 » BERER T IV4A NZRE AN TV BIRIIEERMELE TV B
V2 &R AR BRI BRI R, - 7E TV3 3SR B R BB UR - H A E RE RS
IR SR E A B (V2 B TV3) » 5 & R Bl AR SR IR E -

Case3 FlIF r, = .8 » r, = -.5 2KIEHE R #ERHY R1 Bl R4 AR SRR - O(E IV /Y
VIF (£ 2.78 ~ 1.33 ~ 2.78 ~ 1.33 » HEIE S AR - {H Case3 By R2 HE 2 791 » EER £
B B REAH BRI E S - 2 6 4 2 0 FOKEE 1222~ 533~ =778 ~ 267 >
HEUR Case3 WYFLARERY A1 HEA2 A BRI B Bl 1 30 i (R B R (R RRR fROR i R A S 5 55
R BHEEET HAU ESER -

=~ BRI R BRI g
(—) B%#IHL (Casel)

FHEE 4 AU - & B s AR MRS - R2 = 560 » M5 R4% TV Bl DV FHRE (R 8
FAHRASE AR - IR E R RECE AR o (BB 1V B BB E M 0 RName L
RIS AR A B - P95 FIFE R E M E R PASR « Rl 2 s R EsE A fIa Ry 1.00 » r2
BB ARG RS TV SRR RUR R B E LA © 64.3% ~ 28.6% ~ 7.1% B 0% - B
PR~ D, B RIW EAH[E - BUR Casel HIRIEFSIRE KPAEREIAY IV 5555 5 &L HE
FF o IV1>1V2>1V3 > 1V4 - BEIRFEERIIAER EAHE]

(=) Bk (R, EH%R) (Case2)

He4E Case2 MURLIE » 1V ETFAE— TGN - 15 R H .560 [FZ£ 463 ° IV
Z TEHIFH BRI T DV R B 17.3% » FLEEEF (R 8z A= HH BEECEE - DU(E 1V B2 DV
MR R .6~ 4~ 2.0 - FEEE(LEER R B R 1.266 ~ -.734 ~ -.013 ~ .000 * IV1 {%
SO R BIZ - EE R 1.0 B IE R #E - 1 IV2 FE B RSN (Y iR - S IR E -
U 1V B 1V2 [RHRBEER E S (38 T IEIEE L S B E [ ERHT - 28 1V3 (£ RRER
IV [EFHRE - V4 SEMERAGY M - KIEE 1V3 R REEES EFHES LK - TV4
AT AN 8 B AT R e 14 5 7 IR BUAR BB AR RIS 2 AR 5 2 -

Case2 FTa% & BYFLRR ME BEIHAERE © 1190 AE RE B B (R 309 38 4 R o IR & I &
ZUEAE) - & IV R LI EAERT o AR IRERYSE SN EE 1.00 ARy 1.210 » H
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SREERE F27 553

PU{E IV BT E 43 EeAh [ E 2 (ERAERRARECE G HHIA] ) BEUTS Al 1 R B e S ok
BT AR SR M P S B S Bl « FRIL AT A - AHRBAEE RS S (R ECE R TV RARYAHRR I fik{E:
ATHISBRAE ST » AHE T » 208 (R S B L 7 A S SR o 3 ) (R S 1t ey R 71 T 1 3
G FAGELT TV IS L

ERREIEE - D B RIW =% (REGRAIEER R = 463 > EI=FHEH R
R ETTIER 53 & » H 2 TR AE T8 B Al A Ry e 45 14 17 B AH Bl Bl B (R B SR SR T 38 AR &
B BUESEILS B 759 (164.3%) ~ -.294 (-63.6%) ~ -.003 (-.6%) * .000 (0%) * 5E
Leplse2ss - R D, 8 RIW & BUER-Fse=AHA - TV1 8 1V2 BIATFER &1
B S REHER - SRR L OIS BUBOR - FFE BRHIRCR AR B - 10 1V3 BB
REE M E R RIS - V4 AISER A28 - D, BL RIW 1Y 95% {58 1 W] 5

B G2 - BEHURIE WA FE AR RE 8 B S AR e M 52 B E S REREST TV EEMERIEE » 1E
HEFIFE IV > 1V2 > 1V3 > IV4 IR FPRATR - 3 EILLEIEEHAIE IV AEEEZMERI(EE -
(=) Bk (3EHR) (Casel)

Case3 fERUAH IV BYBCES 53 BIERE T MFERY s R 0F - (15 R RIE RGN 791 -
AR = 231 ° VU{# 1V HYEEFRE S A HBA AR B - 58 B AU Hh e B 1 1 W T 1S 5 5
R HAp VI Bl 1V3 {98 Z I .8 BERHBA N B (VIF (85 2.78) - {HALERK
SEERREURONZE 1.222 WIFEIEE/KHE - H 1V3 &4 [F & BRI am IR S - ER
1V2 B IV4 7Y 35 2 T B EORE BT 0 508 B R BRSBTS TV 7 A Ao S0 T ol 30 s (R S B
R JBCK -

TEASTE IR BN 43 15 E BEFII Case2 FAMIRIAGE S » ZREISEA A2 1.00 @ {HS 1TV
G BN ELBIAN, BLAHBR R B 5 58 2 AHIR] - BERAS A5 00 BB A BR (R BB R AR R R 1SS -
VA SRR PR - [RIRRRY - SRARFR R =2 Hl A PREER SR M il SR TV Y RE T -

Case3 [ D B RIW BUE5E2AHF - 7E R1 Bl R4 FTERS SRR H i REHERFEEARIYIE
A2y B SRR LU - BEIRZ T AR R RIS - VU TV RUAHS B 22 M FE 8 T H] 449
(56.8%) ~ 187 (23.6%) ~ 129 (16.3%) ~ .027 (3.41%) » ¥&IIEAEFy .089 ~ .027 ~ .089 ~ .027 °
WENEAE TV B TV3 2R » DURAE V2 Bl V4 2 2R - &6 AR - &%
19 95% (SHRIEL AN EE - IV B EEER AR — 20 FRBT D, B RIW HEH
JEE SR 25 T AR T R RSB

(@) EeREES T

e BRI IR B o TS S - AT DUSFIE TV IR » NamME AR EEFEiE
Pl E U LSS TV RS B2, - (R0 IV MR E TR IFERE - bR T 3RS
%~ D, B RIW Z4b » SAIRERERSH R SEITSE RV IE A& - FREERE BN RIZ -
ik —BOAE IV AHE E S - H R R B B e A8 A - SRfEFE R
HIJ A FLBR R RE T A 80 W& IR A & FATE 1V 17AE 25 T 3h 35 M B UE A 3B 8 S A
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S rbEey B S EOLIRI S AR RM X PE C ZORE RS IR W BB AR 0 B3 R A

B o IR R AU - (8 D, B RIW BHIRIER BT E - I anaEE—TE
Z TSR MR RB TS I RTS8 e - S E R A D B RIW IR -

BT AR G s 2 K (BB MRy — (8 - B B B RE St T = B 2 L sk i T H
B S T & TRYEBREE - fROLTEEEAY IV R TR E I - 3 5 AUES LR
FESRTTH] » HER— BB ARG T IR E L T IVL > 1V2 > 1V3 > V4 /Y
RIFEfR - (BEETE Case3 HHANTT ] 1V2 B 1V3 K 1V3 Hil 1V4 {1V Y58 2 (B
TEHESL o D HIRE SR = FERI R HES T IR T - & BRI AE S = 1V 191H
T HERAIV2 I E (AR = 213) U IV3 (AR? = 218) @ BERSE S BEMIEE AT
JRRRF AL =FERIR A - ENIIE - 1V2 B35 (D, = .187) {5tL1V3 (D=
129) KIS - BN IV2 5 1V3 2RIGEEL - HHIELATH] © DA GEE &N FE R 8 24 Tk
ARHE 1V #EHIE2 T - B Budescu and Azen (2004) Fif 58 DA {852 HAth a2 (5
BLFLE -

3% 5 RWA EBR S TRVBEES « RGERU—REDALERERMER

SEEER E3EatEy — RIW

r B V1 IV2 IV3 V4 K=0 K=1 K=2 K=3 1{E#
Case1IlV1 600 600 - C+ C+ C+ 360 .360 .360 .360 .360 .360
IV2 400  .400 - C+ C+ 160 .160 .160 .160 .160 .160
IV3 .200 .200 - C+ 040 .040 .040 .040 .040 .040
IV4 .000 .000 - .000 .000 .000 .000 .000 .000
Total 560 560 .560 .560 .560 .560
Case2IV1 600 1266 - C+ C+ C+ 360 .328 309 .301 .325 .319
IV2 400 -.734 - C+ C+ 160 .128 109 101 125 125
IV3 .200 -.013 - C+ .040 .015 .001 .000 .014 .019
IV4 .000 .000 - .000 .000 .000 .000 .000 .000
Total 560 471 419 403 463 463
Case3IV1 600 1222 - C+ C+ C+ 360 419 479 538 449 449
IV2 400 .533 - ?  C+ 160 178 196 213 187  .187
IV3 .200 -.778 - ? 040 099 159 218 129 129
IV4 .000 .267 - .000 .018 .036 .053 .027 .027
Total 560 714 870 1.022 791 .791

i REEBIERERL C+ RTREEEE - ? RINEIAMEI - K U&K DA RILLEERE - K = 0 RIREH
B—IVEFEESTHAER K = 1 RRERAE—E IV BERIMNIA—E IV RIS ETI9E - &Kit
FAHE -
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SREERE F27 553

h ~ EFERDHT
— ~ B} B RS

i — B DS S5 2R 1T A 1 R S 1A TV AT R RS B 2 2 - REHI S
DL#E N\ R EE)REERLE (Panel Study of Family Dynamics; PSFD) TR 2011 FEEE
kBl ETEE R R ES B R R E BB EER ST - R ERER LR RIES
BN rh DL JTE AR G R EE R - T HT BRI A AR EIR AN AR
BN ST ERE R $rE 2 TR -

AEAFTEE HAIRB B 2 B E TS E R - MR " s TIEFEE A
FURBI A (20 - F7 & ~ ALA] ~ JOEEEE ~ R8s~ BUTEBRA - BERAE) %
2y SIHTRE F—RAS BN EE 3 (540 Budig and England, 2001; Glauber, 2007;
Waldfogel, 1997 ) RYEEHE= - B " Hr&S8IE | RIERIEERAIMKE L -

HEHEY » BRTHFE ~ LIFREEFE = AT EARBE - WRHER - i
SRR RE B~ 20 3058 N\ T B A Ry el 8 8y - Hop T BB T8 RSB E )
R Z TER A F F 8 - T EE LR Bl T EGE 5 LIRS EERAT AR &/
B2 ) JE1S » REBEEIROLAET BRI RS 6 -

JRE R EE G 4,885 % ( FHEA AHL 3,983 A » TZ2iEA 902 A ) » 2z 2,295
N (5 47%) - 51%E 2,590 A (15 53%) » SPEIGFES 42.5 B% (SD = 15.03) » R HT
T S HTRERRE A1 ARG A IR LIFE - FleHEiE R0 25 B2 65 BoamiliR Ik
Foib o tRIBMRIS AT E VI EE TIF » SEREAEESE (AT EEEEE)
FHRIEB N TIEF IR A ST REE SRR 2,325 A0 2214950 A (f5
40.9%) -+ B 1,375 A (15 59.1%) » SEIFEHES 37.09 3% (SD = 9.71) - ZREFEIIFHE
By 41,689 T (SD = 26,640) » HUE##% R 4.56 ©

I’ 6 BRIV BERAR R (N = 2,325)

M SD VIF Y X1 X2 X3 X4 X5 X6
Y FEHH 456 022 - 1.000
X1 1431 059 049 1.05 .237** 1.000
X2 s 37.09 971 265 -012 .026  1.000
X3 2§ 0.59 049 204 .025 -.044* 485" 1.000
X4 /IR 1.00 1.16 3.09 -.085* -.041 B87**  713** 1.000
X5 TR EFEE 713 8.07 1.64  ATT  063**  .621* 331  457** 1.000
X6 ZEIRE 47.66 13.38 1.07 .181* .179** -078* -009 -001 -021 1.000

X7 HEFE 19.77 3.10 1.4 .370** -.019 -490**  -313** -476* -299* -.093**

5T MRIEE LIRS A 0 0 BIHREEA 1 - SIBEELIRIERIES 0 MBS D EEREE -
*p<.05 **p<.01
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% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

T Sr iR B R b

BEEERB ST P EERT— BT MT - DL R BBERY yhat fERHAETT 20
B (BB - MBS T2 BT - 95% (EHEE TR LA boot FEFHIETT 1,000 X
B U B R AR AL E PO ERR 2 2 57 - FHA PSFD AR L9 HE 2 4% =k SPSS &kt
[ - RIS B B2 B B i A HI Y SPSS RBEMETT - A6 SPSS KB BRThRE T
YEAZIHT

TERE T ITHE SRR R L I8k 107 - fE¥EE 177 - (RABELIE 4R
o3l 031 Bl 4.44 - HUREEZE EBEEEFERRMIERAYSE < 18 2,325 EEE
{H - (£ 65 EEAELIE AN 1.96 - 60 ZE/NFA -1.96 » #&FE 72 HISHER QQ [EH#l 2
TEHER PP [BRYERIR - BR T A BREnTEA2.2 40 - HAREE(LIE 2 BB A ER - &£ 1V
Bl DV 115 2= B RIS B - BRIV IR IR B ROk BIRE - (ki — IR he
EST2 R ({5140 Cohen et al., 2003; Hair et al., 2006 ) » ZAEfiFTEFTHYZ T ERTE 22 Bl
R RB A -

= SR

FHZe 7 RIF0 > TARRG ) B TS ) WOEEBHETE MR - HAMS IV ERT T/ANEEL (r
=-.085) Z AN Ry IF(H H 2B /K YE MR TR " BE T, (r=.370) ~ " 145
(r=237) THESETE ) (r=.181) Bl T¥ERREE | (r=.177)

RIS 5 IV IER R BT R TS, B TN, (= 713) 0 TAE
e, B TUNEZE, (r = .687) ~ T ARG Bl T IERRAEE 5 (r = .621) o VIF B{ERER /0N
L BB TCIHARMERSR (VIF = 3.09) » HXR T4EE | (VIF = 2.65) 82 T 245 , (VIF
=2.04) - "HEFE B IV BUBEMER (TR -.019 2 -490) - TEBETE ) thf
LIS » BRI L TV AR E G SRR« FHER 7 BB B o AT S SR B T 150
BB A fERE S R = 332 (F(7,2317) = 164.52, p < .001) » 5REEEA IV B2 DV AFHRE
SEHH (2 = .265) @ EEAREBVBEER T TR ) ZINTERERRERE{E -
7~ IV [HIHY 26 7T A 1 B P T 385 I 3G 5 SR

R R BEEHEAE - B IVHEFE R 7>5>6> 1> 3> 4> 2 » S HRH gL
FERASE T RBEFFAENE] - (HEAERR R R ASTE R BAIHE (7> 1>6>5>4>3>2) A5
FER (FHR R BEL G R R e P Bl B LR 5E 20 ) - FAlT a] FLEEER R B A E 2
TV MBIBARSE 28Rk - (BAE BB RS (R R 58 22 B HERR -

IV 22 P05 — IR B AR 3 A = A B E B e HILFER
TR RESTRE R R BT IE B - D B RIW IRFP Ry 7>5>1>6>4>2>3 » el
FEEIREHERFHIR 7> 5> 1> 6> 4> 3 > 2 (EERERKIE IV JEFEISHCRE - i)
Ry TR ) HEEIEE (8= .097, p < .001) FELEFHBHSGEER (RERF RIS - (E1GHH
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EREERE H27 £53 M

HIEEMERIER P A N - RILE ] D B RIW Bl fi e B0 R8BS BR TV [y 3
RGTEACHE IV AHH EEEATRER -

’ 7 HFEHBEFS/HNE IV IRERBHERZMEEHRER

THRAIEIR r re r r2 r, r.? r2 %
X1 145 .237 .056 .223 .050 187 .035 170 21.2%
X2 FER -.012 .000 .072 .005 .059 .004 .000 0.1%
X3 21§ .025 .001 130 .017 .108 .012 .002 0.2%
X4 INFZE -.085 .007 -.094 .009 -.077 .006 .022 2.7%
X5 I FE A77 .031 .251 .063 212 .045 .094 11.8%
X6 BB THF 181 .033 .239 .057 .201 .040 .099 12.4%
X7 HEFHY .370 137 461 212 424 .180 413 51.6%
#afn .265 413 .321 .799 100%

EEFIEIE B B2 B % Dg % RIW %
X1 M3 191 .037 .045 13.6% .046 13.8% .047 14.0%
X2 F#R .097 .009 -.001 -0.3% .009 2.7% .015 4.4%
X3 24& 154 .024 .004 1.2% .008 2.6% .009 2.8%
X4 /N -.136 .018 .01 3.3% .01 3.3% .015 4.6%
X5 TEHFE .271 .074 .048 14.5% .050 15.0% .047 14.1%
X6 BB THF .208 .043 .038 11.4% .037 1.1% .036 10.9%
X7 HEFH .505 .255 .187 56.3% A71 51.4% .164 49.3%
#afn .459 .332 100% .332 100% .332 100%

5 1 EERMERIAY R° = 332, F(7,2317) = 164.52, p < .01, adjR? = .330, Cohen’s f? = .497

Btk —RE B LU WS SR B ORI (5 5T B RTAUAS SRR 2% 8 - 3B 5E B S BT
JFA - AIWEST T B R Se @R EM IV o 2R THEHEE , REEHBEN
e o B TIEREE ) RS TR, TS BTN BB AR R .
HEEREN=ME IV TER o TOE ) BTN AR e e
{HE = HHEME 1V M2 FEERSE RS » v DIER 2 ER s A & th R LA T
ETEREE (SRS MEIIER TV -

WA e 2B - ETRER ST - DL T EREE | 8 T A5E TR
il - TIERRAEE ) BR TAESERE (k= 0) FFAYRCER (031) (A TESETR , (033) &2
G HASPEEER TEE TR, - M52 "EREE FRTHE DV AYHERE (=
177) BERY TESE TR, B DV BUFEEE (- = .181) 24N 0 TTERREEE | BRI B
s BUR TIERREE ) B TESE TR ) iR ESS R RS - A A (S T
FHEAME B B B AT TV ETTERER
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% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

* 8 HEHHES IVEHEZEMSH (DA B RWA) FREL

BA IV
1 14£51 2 F#s 3 B 4/3%8 S5TERSEE o6BEIR 7HEFH
BT
.046(13.8%
1 31 ( °) C- ? ? ? c+
[.031,.063]
.009(2.7%)
2 FER ? C+ ? C+
N [.007,.013]
.009(2.7%
3 BiE (2.7%) ? c+ c+ c+
[.005,.014]
.011(3.3%)
4 1\FZ% C+ ? Cc+
INEH [.007,.018]
] .050(15.0%)
5 EHER 2 cr
§ [.033,.068]
. .037(11.1%)
6 B ATRF C+
B [.021,.053]
A71(51.4%)
7 ==
HEFH [.143,.201]
et im s
Ko .056 .000 .001 .007 031 033 137
[.038,.076] [.000,.005] [.000,.004] [.002,.018] [.018,.050] [.016,.051] [.110,.168]
K1 .054 011 .007 015 .049 033 160
[036,.072] [.009,.015] [.005,012] [.010,.024] [.032,.070] [.017,.050] [.132,.191]
K=o 051 015 .009 016 .057 035 174
[.034,068] [.012,.020] [.006,.015] [.012,.024] [.040,.078] [.019,.051] [.144,.205]
‘o3 047 014 .01 014 058 037 180
[.032,.064] [011,.019] [.006,.017] [.010,.021] [.040,.079] [.021,053] [.150,.212]
o4 043 011 011 011 .056 .039 182
[.029,.059] [.008,.017] [.005,017] [.006,.018] [.037,.076] [.023,.055] [.153,.213]
Ko 039 .007 011 .008 051 .040 182
[.026,.054] [.004,.014] [.006,.018] [.004,.015] [.034,.070] [.024,.057] [.152,.213]
K6 035 .004 012 .006 045 .040 180
[.022,.050] [.000,.010] [.006,.019] [.002,.013] [.028,.064] [.025,058] [.150,.211]
~IW 047 015 .009 015 047 036 164
[032,.063] [.011,.018] [.006,.014] [.011,.021] [.032,.064] [.021,.055] [.136,.191]
Al 14.0% 4.4% 2.8% 4.6% 14.1% 10.9% 49.3%

[9.9,18.7] [3.7,5.6] [1.7,4.3] [3.3,6.5] [9.9,18.7] [6.5,15.9] [42.9,54.8]
i HAR ENBEAEZOTHN —MREEBHENEILE (FELA) - E=BEEBANRTEIEH AR -
C+ RTFTZERE  C-RTTELEH  ? RFEEMET - [ | EPBIBIER 1,000 XIEH RS HAY 95%
ERMEET -
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The Impact of Multicollinearity on the Evaluations of Regressors:
Comparisons of Effect Size Index, Dominance Analysis and
Relative Weight Analysis in Multiple Regression

Haw-Jeng Chiou, Professor, Department of Business Administration, National Taiwan Normal University

1. Purpose

Regression analysis is frequently used in the social sciences (Aguinis et al., 2009;
Cascio and Aguinis, 2008; Casper et al., 2007). The purpose of this paper is to review the
properties of the effect size index and the measures of relative importance derived from the
relative weight analysis (RWA) and the dominance analysis (DA) that are used to evaluate
the predictors under multicollinearity. The general purpose of multiple regressions is to learn
about the relationship between several predictors (i.e., regressors) and a criterion variable.
Regression analyses, however, often rely heavily on hypothesis testing and interpretations of
regression coefficients and ignore the effect sizes of regression models and the qualities of
individual predictors (Courville and Thompson, 2001; Kelley and Preacher, 2012; Nimon
and Oswald, 2013). This issue is particularly important when there exists multicollinearity
among the regressors/predictors. The focus of this paper is on the performances of the
relevant statistics from the RWA and the DA, as well as several index of effect sizes, under
three effects of multicollinearity (enhancement, suppression, and redundancy) (Friedman and
Wall, 2005).

In this paper, the following effect size index are considered: zero/partial/semi-partial
coefficients, structural correlations, regression coefficient-based statistics, and product
measures. On evaluating the relative importance of the predictors, the RWA creates the
relative importance weights (RIW) (Tonidandel et al., 2009) that addresses the properties of
correlated predictors by creating the orthogonal counterparts of the original predictors. On
the other hand, the DA creates the Dg coefficient that can reflect the relative importance of
predictors (Azen and Budescu, 2003; Budescu, 1993). Based on the examination of the R?
values for all possible subset models, the DA generates the D coefficient and two different
measures of dominance that differ in the strictness of the dominance definition (the
conditional dominance and the complete dominance). Compared to the traditional
correlation-based and regression-based coefficients, the RIW and the D, coefficient are more
intuitive, meaningful, and informative measures that can indicate the importance of
predictors. In this paper, a simulation and a survey data analysis are used to demonstrate the

performances of these index statistics under multicollinearity.
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2. Research Design
Following a simulation demonstrating these effects, a sample of 2,325 Taiwanese
individuals selected from the 2011 Panel Study of Family Dynamics is used to show the use

of those statistics and effect sizes in explaining salary differences.

Simulation

A simulated dataset of one dependent variable and four independent variables (with
different correlations with the dependent variable) are drawn from a multivariate normal
distribution. Based on six possible correlations between a pair of predictors, this study
conducts three cases of simulations to distinguish the three different effects of

multicollinearity.

Casel: Uncorrelated predictors. The four predictors are perfectly uncorrelated with
each other. This is the baseline model for comparisons.

Case2: Correlated predictors and a decreased R*. A simulation of the suppression effect
is created by a positive inter-correlation between two predictors, and the
redundancy effect is created by a lower inter-correlation.

Case3: Correlated predictors and an increased R. A simulation of the enhancement
effect is created by a strong positive inter-correlation or a negative inter-

correlation between two predictors.

Depending on the values of inter-correlation between two predictors (7,,), Friedman and
Wall (2005) defines four regions to reflect the effects of multicollinearity: (R1)
enhancement: with an increasing R* and r , < 0; (R2) redundancy: with a decreasing R* and 0
<r, <7r’; (R3) suppression: with an increasing R*> and »’ < r  <7”; and (R4) enhancement:
with an increasing R* and »”” < , where the critical values 7’ and 7 define the three different

effects of multicollinearity.

Survey Data Analysis

A sample of 2,325 (53% of males) Taiwanese individuals selected from the 2011 Panel
Study of Family Dynamics (PSFD) is used to demonstrate the performances of the index
statistics of effect sizes in predicting salary difference. Seven predictors implied by the
human capital theory are selected: gender, age, marital status, number of kids, years on the

job, weekly working hours, and years of formal education.
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All index as well as the RIW and the D, coefficient are computed by R software (R
Development Core Team, 2014) and the 95% confidence intervals for statistical inference are
constructed by bootstrapping with bias corrected accelerated (BCa) method (Canty and
Ripley, 2014).

3. Findings

The simulation results show that without multicollinearity, all the index statistics can
reflect the relative importance of the Predictors. When multicollinearity presents, however,
only the RIW and the D, coefficient can consistently indicate the relative importance of the
predictors. Index such as the product coefficients fail to reflect the expected order of
importance due to the inconsistent directions of the correlation coefficients and the
regression coefficients.

The results from the survey data reveal that, regardless of the use of the index statistics,
the years of formal education is the strongest predictor of salary. However, due to
multicollinearity, different statistics indicate the importance of the predictors in different
ways. Similar to the results from the simulation study, both the RWA and the DA show a
stable function for evaluating the relative importance of the predictors. In particular, the DA
has the advantage of flexible procedures for evaluating the different facets of dominance of

the predictors.

4. Research Implications

This paper demonstrates the substantive differences of several index statistics for
evaluating the relative importance of predictors in multiple regressions. Several implications
can be mentioned. First of all, applications of regression analysis have to consider both the
statistical significance and the practical significance of the overall model (Cohen et al., 2003;
Pedhazur, 1997). A significant R* has to be established to support a regression model, and
then the explanations of individual predictors can follow. Secondly, researchers have to
clarify the purpose of the index statistics for evaluating the individual predictors or the
relative importance (Budescu, 1993; Johnson, 2000; Johnson and LeBreton, 2004). The
former could be made by many traditional correlation and/or regression coefficients. The
latter, however, can only be done by a limited set of statistics, namely the RIW and the D,

coefficient. This is particularly true in the presence of multicollinearity.
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Furthermore, in addition to the technical aspects, the mechanisms behind the predictors
and the model deserve more attention. For example, the complex relations among the
predictors may reflect not only the confounding effects of predictors, but also the
possibilities of causal impact or interaction existing among the variables. Researchers have
to be aware of the effects in terms of the mediation as well as the moderation and then
incorporate them into the empirical examinations (Baron and Kenny, 1986; Hayes, 2013).

Finally, the high correlation between the predictors may be due to the fact that the two
predictors are almost the same, a situation where there is lack of discriminant validity instead
of the confounding effect among different predictors (Hair et al., 2006; Nunnally and
Bernstein, 1994). In this case, removing one of the highly correlated predictors or combining

the similar variables into a single predictor may be a better solution.

5. Contributions

Rather than simply relying on hypothesis testing and interpretations of regression
coefficients, this paper presents a comprehensive review on several effect size index of
regression models. Two recently proposed strategies for evaluating the relative importance of
predictors, the RWA and the DA, are introduced along with a list of traditional statistics such
as the correlation coefficient, the beta coefficient, the structure coefficient, and the product
measures. The major contribution is to examine the impacts of multicollinearity, including
the enhancement, suppression, and redundancy effects, on the evaluation of the effect sizes
and several statistics of relative importance of predictors. The results from the simulation and
empirical study support that the statistics based on the RWA and the DA are recommended

for evaluating the relative importance of predictors.
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#SIMULATION DATA BASED ON Case2
library(MASS)

library(corpcor)

covm<-¢(1.00, 0.60, 0.40, 0.20, 0.00,

0.60, 1.00, 0.90, 0.40, 0.00,

0.40, 0.90, 1.00, 0.40, 0.00,

0.20, 0.40, 0.40, 1.00, 0.00,

0.00, 0.00, 0.00, 0.00, 1.00)
covm<-matrix(covm,5,5)
varlist<-c("Y","X1","X2","X3", "X4")
dimnames(covm)<-list(varlist,varlist)
simudata<-mvrnorm(n=1000,rep(0,5),covm,empirical=TRUE)

simudata<-data.frame(simudata)

#regression function Im in R to create Im.out
library(yhat)

library(miscTools)
Im.out<-lm(Y~X1+X2+X3+X4,data=simudata)
regrOut<-calc.yhat(Im.out)

#bootstrapped the results produced from calc.yhat
library(boot)

SAEERE

boot.out<-boot(simudata,boot.yhat,1000,lmOut=Im.out, regroutO=regrOut)

#summary statistics of the bootstrap data

result<-booteval.yhat(regrOut,bty= "perc",boot.out)
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Abstract

Theoretical debate on how firms can balance exploration and exploitation activities to
achieve better performance remains inconclusive, and very few empirical studies offer
guidance on how to delineate contradictory theoretical debates. We adopted a real option
perspective in viewing exploration as creating real options and exploitation as executing
those options. In the face of uncertainty, holding real options can bring firms future
opportunities but may not lead to superior performance. Firm performance can be enhanced
only if firms execute these real options. Using 25 years of data on semiconductor firms in the
United States, this study examines the influence of uncertainty on exploration and
exploitation and the mediating effect of exploitation on the relationship between exploration
and firm performance. This study adopts a novel lag structure model to explicitly consider
the time-lag factor in measuring the effects of exploration on firm performance. This study
finds that (1) uncertainty is positively related to exploration; (2) exploitation mediates the
relationship between exploration and firm performance. The results support the real-options
perspective in elaborating exploration, exploitation, and firm performance.

[ Keywords ] exploration, exploitation, real options perspective, firm performance
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1. Introduction

Since the seminar discussion of March (1991) on “exploring new possibilities” and
“exploiting old certainties” as two distinct adaptive mechanisms for organizations, a
substantial body of research has advanced the typology in areas such as organizational
learning (Levinthal and March, 1993; Rosenkopf and Nerkar, 2001), organizational ecology
(Burgelman, 2002), technological innovation (Benner and Tushman, 2002, 2003),
acquisitions (Vermeulen and Barkema, 2001), and alliances (Vermeulen and Barkema, 2001;
Lavie and Rosenkopf, 2006). From a strategic management viewpoint, exploration and
exploitation are two different mechanisms for improving a firm’s performance. Exploration
provides opportunities for future growth, but it also creates more uncertainties about returns.
Exploitation helps firms realize instant gains, but it can lead to a “competence trap”
(Levinthal and March, 1993). The danger of overemphasizing either approach needs to be
noted while managing firm performance (Vermeulen and Barkema, 2001; He and Wong,
2004; Rothaermel and Deeds, 2004; Lavie and Rosenkopf, 2006).

March (1991) argues that balancing the trade-off between exploration and exploitation
is critical to a firm’s survival and prosperity. However, the above mentioned fundamental
discrepancy between exploration and exploitation can create tension as the firm tries to
coordinate the two activities simultaneously to enhance firm performance. For example,
although an organic organization fosters exploration, it discourages the development of
routines for refining existing competencies to gain efficiency and effectiveness. Likewise,
the organizational inertia (Hannan and Freeman, 1984) that promotes exploitation may
hinder the generation of new ideas necessary to capture future opportunities. Although
numerous efforts have been put into this issue, how this balance can be maintained to
generate profits has remained largely untested (He and Wong, 2004; Uotila, Maula, Keil, and
Zahra, 2009).

Some studies have addressed this issue empirically using different operational
definitions of exploration and exploitation. One stream of literature modeled exploration and
exploitation as orthogonal activities that positively interact (Katila and Ahuja, 2002; He and
Wong, 2004; Jansen, Van den Bosch, and Volberda, 2006) while the other line of research
has assumed these two activities as two ends of a continuum that crowd out each other
(Uotila et al., 2009). The controversy comes mainly from the focus of research. When a
study assumes that the resources needed to pursue exploration and exploitation are abundant
(e.g., knowledge in Nerkar (2003) work), or when it aims to analyze exploration and

exploitation in two different domains (e.g., forming alliances with new partners versus
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forming alliances with existing partners in Beckman, Haunschild, and Phillips’s (2004)
research), the relationship between exploration and exploitation can be orthogonal (Gupta,
Smith, and Shalley, 2006). Given that this study focuses on how a firm, in the face of
uncertainty, balances exploration and exploitation in two different function domains y—
R&D and capital investments to earn rents, this study adopts an orthogonal relationship
between exploration and exploitation and uses the firm as the unit of analysis.

The primary objectives of this study are twofold. First, we empirically investigate
whether uncertainty influences exploration and exploitation. Second, we choose the
semiconductor industry as our research context involving high uncertainty which enables us
to elucidate how firms allocate resources for exploratory and exploitative activities to pursue
superior performance. In contrast to previous research that focused exclusively on March’s
(1991) reasoning to postulate the relationship between exploration, exploitation, and firm
performance; we consider that real options reasoning can complement the classical
arguments and provide a more solid theoretical foundation for understanding exploration and
exploitation.

A real options approach addresses sequential decision making under conditions of
uncertainty and provides an appropriate theoretical foundation for investigating how a firm
allocates resources between exploration and exploitation for the purpose of enhancing
returns in the face of uncertainty. This approach provides insights into the relationship
between exploration and exploitation and their effects on a firm’s performance. Drawing on
real options reasoning, we suggest that uncertainty positively impacts exploration and
exploitation serves as a mediator of the relationship between exploration and firm
performance.

Our study fills four gaps in the exploration and exploitation literature. First, very little
large-scale empirical research has been systematically conducted on examining the
interactions between exploration and exploitation in firms (Holmgvist, 2004). Second, with
very few exceptions (Benner and Tushman, 2002, 2003), few studies have explicitly dealt
with the causal relationship between exploration and exploitation longitudinally (Uotila et
al., 2009). Third, our research provides the first empirical test on whether firms employ real
options reasoning to allocate exploratory and exploitative investments' under uncertainty.

Fourth, although scholars have acknowledged the lag effects of exploration on performance,

1  Exploration and exploratory investments are interchangeable while exploitation and exploitative investments
are interchangeable in this study.
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measuring these effects has been a challenging issue. We sought to meet this challenge by
employing a novel lag-structure methodology to better capture the lag effects of exploration
on firm performance.

The remainder of this paper is organized as follows. The first section briefly reviews the
literature on the relationship between exploration and exploitation. The second section uses
real options reasoning to reconceptualize the exploration-exploitation issue and proposes
hypothesis based on this reasoning. The third section describes the test sample, research
model and the measures used to test the hypotheses. In the fourth section we present the

study results, suggest directions for future research and offer our conclusions.

2. Theory and Hypotheses

2.1 The Relationship between Exploration and Exploitation

Prior research modeled exploration and exploitation in different ways and proposed
different perspectives for balancing these two activities. Some scholars modeled exploration
and exploitation as orthogonal activities and advocated ambidexterity (Benner and Tushman,
2003) —pursuing exploration and exploitation simultaneously— as a way to strike a balance
between exploration and exploitation (Tushman and O’Reilly, 1996). Others, however,
recognized the difficulties in managing both at the same time and proposed an alternative-
attention approach, such as crowd-out (Benner and Tushman, 2002) or positive feedback
(Vermeulen and Barkema, 2001), as a better way to balance exploration and exploitation.
This perspective assumes that exploration and exploitation are the two ends of a continuum.

According to Gupta et al. (2006), there are four reasons for this controversy: (1) the
definitions and connotations for exploration and exploitation are unclear, (2) the nature of
these two activities involves orthogonality versus continuity, (3) ambidexterity versus
punctuated equilibrium perspectives, and (4) duality versus specialization. Three types of
relationships exist between exploration and exploitation. These relationships can be
categorized as: (a) a crowd-out relationship, (b) an alternative reducing approach, and (c) an
alternative enhancing approach in terms of the study period and resource scarcity for

synthesizing prior research. These alternatives are presented schematically in Table 1.

112



SREERE F27 553

Table 1 The Relationship between Exploration and Exploitation

Study period

- Cross-sectional Longitudinal
Resource scarcity

When resources are limited (a) Crowd-out (e.g., Benner and Tushman, 2002; Uotila et al., 2009)

(b) Ambidexterity (e.g., He and (c) Alternative enhancing (e.g.,

Wong, 2004; Lubatkin, Simsek, Vermeulen and Barkema,
When resources are abundant . . .
Ling, and Veiga, 2006) 2001; Lavie and Rosenkopf,
2006)

A trade-off is necessary when the resources needed for exploration and exploitation are
limited. This is what we meant by a crowd-out relationship. Using patents and ISO 9000
quality program certifications data in the paint and photography industry, Benner and
Tushman (2002) found that exploitative innovation drove out explorative innovation, which
provides a good example for a crowd-out relationship between exploration and exploitation.
Uotila et al. (2009) employed a content analysis technique to measure the relative
exploration versus exploitation orientation and found an inverted U-shaped relationship
between the relative share of explorative orientation and firm performance.

When the resources relevant to exploration and exploitation are abundant, it is more
likely that a firm can master ambidexterity. For example, using survey data from a sample of
Malaysian firms, He and Wong (2004) demonstrated that the interaction between exploration
and exploitation is positively related to a firm’s performance. The work of Lubatkin et al.
(2006) focused on the top management team’s (TMT) role in pursuing ambidexterity in
small-to-medium-sized firms (SMEs) and found a positive effect for ambidexterity on firm
performance.

Advocates of the ambidexterity hypothesis have argued that a firm can alleviate the
trade-off problem by dynamically balancing exploration and exploitation using a loosely-
coupled organizational structure (Benner and Tushman, 2003). The implications of the
ambidexterity hypothesis provide valuable insight into the organizational structure effects on
exploration and exploitation.

The alternative enhancing perspective suggests that exploration and exploitation
cyclically reinforce each other over time such that they do not compete for limited resources.
For example, Holmqvist (2004) reasoned that more exploitation is more likely to lead to
more exploration, and vice versa. Vermeulen and Barkema (2001) confirmed this mutual
amplification effect of exploration (operationalized as acquisition) and exploitation

(operationalized as Greenfield). Lavie and Rosenkopf (2006) found alliance formation to be
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one way that exploration and exploitation can be balanced over time and over multiple
domains.

The above discussion implies that the operationalization of exploration and exploitation
depends on the resource characteristics and the study context. We used real options reasoning
to elaborate the relationship between uncertainty, exploration, exploitation and firm

performance to study how firms allocate resources under uncertainty.

2.2 Real Options Reasoning (ROR)

ROR applies the financial options concept to real assets or investment decisions. A
financial option gives the owner the right, but not the obligation, to buy (call option) or sell
(put option) a security at a given price on or before the expiration date. Analogously, an
investment in a real option gives a firm the right, but not the obligation, to make further
investments at a given time or defer them. Thus, a real option is commonly defined as “a
limited commitment that creates future decision rights” (McGrath, Ferrier, and Mendelow,
2004).

Many strategy researchers have advocated ROR because its application gives the
investor the managerial flexibility to address strategic issues in a highly uncertain
environment, thus providing insights for good managerial decisions (McGrath, 1997, 1998,
1999; Kogut and Kulatilaka, 2001; Folta and Miller, 2002; Miller and Folta, 2002; McGrath
and Nerkar, 2004). They suggested that an option-like initial investment has growth potential
while avoiding substantial losses if the investment turns sour. This approach has also been
referred to as the options lens (Bowman and Hurry, 1993), options thinking (Kogut and
Kulatilaka, 1994), real-options logic (McGrath, 1997), and options reasoning (McGrath,
1999; Miller and Arikan, 2004). ROR is especially noticeable in sequential decision making
under conditions of uncertainty. Given that investments in both the exploration and
exploitation contexts involve the sequential allocation of resources, ROR explains the
motivation that drives exploration and exploitation, as well as their relationship to each other
and their performance implications.

In this paper, exploration and exploitation are conceptualized as two distinct resource
allocation processes in two functional domains. Exploration or an exploratory investment is
viewed as the creation of real options or what in financial reasoning is termed call options.

Exploitation or an exploitative investment is conceptualized as “striking” these options.
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2.3 Uncertainty, Exploration, and Exploitation

Previous research has shown that the real options perspective can be useful in
understanding how firms can cope with exogenous uncertainties in their technological and
market domains (Vassolo, Anand, and Folta, 2004). We propose the real options lens to
reason how a firm allocates resources between exploration and exploitation for the purpose
of enhancing performance under uncertainty. Although many scholars propose that
organizations respond to uncertainty, what is meant by uncertainty seems to differ from study
to study. This study defines uncertainties that underpin most others’ definitions:
Uncertainties are the difficulties firms have in predicting the future, which comes from
incomplete knowledge (Beckman et al., 2004). According to Beckman et al. (2004),
uncertainty is classified into two levels: market uncertainty and firm-specific uncertainty.
Market uncertainty is external and is shared across a set of firms while firm-specific
uncertainty is unique and internal to the firm. Given that this study has focused on a single
industry — the semiconductor industry, uncertainty is identified mainly as firm-specific
uncertainty (Beckman et al., 2004). Firms may face technical uncertainty, which is
uncertainty about the likelihood of technical success and the costs associated with success
(McGrath, 1997). Technical uncertainty is firm-specific to the extent that other firms have
different capabilities and probabilities of success (Beckman et al., 2004). The U.S.
semiconductor industry grows continuously but in a cyclical pattern with high volatility. In
the face of uncertainty, firm capabilities to maintain high degrees of flexibility and
innovation in order to constantly adjust to the rapid pace of change in the market are key
factors for success. Firms attempt to reduce uncertainties by broadening their networks and
by forming relationships with new partners, which is a form of exploration (Beckman et al.,
2004). Likewise, to address this uncertainty, we argue that firms invest more in exploratory
investment, somewhat implying a higher value for options created by exploratory investment
under uncertainty. Thus, we hypothesize that:
Hypothesis 1: Uncertainty is positively related to exploration while it has no effect on

exploitation.

2.4 Exploration, Exploitation, and Firm’s Performance
According to ROR, firms should not commit all of their resources at the outset. Instead,
they should delay some of their investment decisions so they can take advantage of future

uncertainty. Exploration can be regarded as “initial investments” through which a firm
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converts existing resources into real options, thereby allowing them to realize future
opportunities. Exploitation is defined as a process in which a firm waits to exercise its
“options” until such time as the environmental conditions are more likely to generate a high
rate of return. As such, exploration involves the creation of options that a firm can strike
when there is less uncertainty and the environment is more favorable (Kogut and Kulatilaka,
2001). Under such circumstances, the firm can choose to exercise those options that are “in
the money” and allow the remainder to expire (McGrath and Nerkar, 2004). In other words,
exploration offers firms more investment options early on, the benefits of which they can
exploit later. Based on ROR, we propose the following hypothesis:

Hypothesis 2: Prior exploration has a positive effect on exploitation.

As in the case with financial options, the “exercise price” of a real option is the amount
of money that should be invested to exploit a future opportunity. In the context of technology
development, exercising a real option most often involves a capital expenditure for
equipment and facilities as a way to realize the potential gains from the option. If conditions
are clearly unfavorable, the firm may decide to stop its commitment to the opportunity
created by the exploration and confine its losses to the initial irreversible investment, just as
an investor might choose not to strike a financial option and lose only the cost of the option.
However, holding these options per se cannot generate profits. To reap profits, the firm must
make more commitments, that is, exercise some of its options. This commitment is viewed
as exploitation and given the capital budgeting process of the firm, this exploitation should
subsequently lead to better performance. Therefore, we propose the following hypothesis:

Hypothesis 3: Exploitation is positively related to firm performance.

Previous research has yielded mixed results on the relationship between exploration and
performance. Some studies found a positive relationship between the two (Isobe, Makino,
and Montgomery, 2004), whereas others found no consistent relationship but high variability
in profits (March, 1991; He and Wong, 2004). According to ROR, firms that made
investments to explore their opportunities are the ones most likely to seize an opportunity to
grow. Previous exploration expands the selection pool for later exploitation and also
improves a firm’s “absorptive capability” (Cohen and Levinthal, 1990) to fully exploit a
favorable opportunity. Therefore, we argue that the more a firm engages in exploration, the
more likely it is to apply its existing knowledge in creative ways that allow it to capitalize on

new trends and increase its returns. Hence, we combined hypotheses 2 and 3 as follows:
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Hypothesis 4: Exploitation mediates the relationship between prior exploration and

firm performance.

3. Method
3.1 Data Sample

We chose firms in the semiconductor and related device industry in the United States
(SIC 3674) for our sample. We chose this industry for two reasons. First, it exhibits high
levels of both exploration and exploitation. For example, we learned from our field
interviews with executives in the semiconductor industry that the reduction they achieved in
the unit cost of their integrated circuits (ICs) is the main source of their competitive
advantage. This was especially true for foundry and Dynamic Random Access Memory
(DRAM) firms. Reducing the unit size of their wafers and the distance between circuit lines
were two approaches they used to reduce the unit cost of their ICs. The investment in these
two activities was huge? and irreversible. Therefore, most of the companies in this industry
phase-in their investments, a ROR application that minimizes their investment risk early on.
Second, the semiconductor industry experienced tremendous cyclicality during our sample
period. This circumstance provides fertile ground for testing ROR because the uncertainty
should increase the value of the options.

All of the financial data were taken from Standard & Poor’s Compustat North America
database. We initially collected 2,633 observations from 255 firms. We then eliminated firms
with annual sales less than 10 million to mitigate small-firm bias. Because we wanted to
study the effects over a relatively long period of time, we also eliminated firms with less than
eight consecutive years of R&D expense data. To add uncertainty to our models, we
collected monthly stock price data for each firm from the Center for Research in Security
Price (CRSP) database. After this pruning, the final sample consisted of 526 observations
from 63 firms.

Data on the ages of the firms (how long they had been in existence) were obtained by
searching the Factiva news database and the firms’ websites. Finally, we obtained shipment
data for the worldwide semiconductor industry from 1976 to the present from the global

Semiconductor Industry Association (SIA) billing report.

2  The capital investment of Motorola Semiconductor Product Sector, for example, was $2.4 billion in 2000
(Motorola Inc., 2001).
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3.2 Dependent and Independent Variables

Performance. Exploration and exploitation activities have been assumed to impact firm
performance in different ways and over different time periods (Uotila et al., 2009). The
influence of exploration on firm performance is far more distant while exploitation has a
more instant impact, causing difficulties in measuring the effects of these two activities. We
addressed this problem by employing a lag structure methodology to capture the long-run
effects of prior exploration efforts. Employing a lag structure into our model allowed us to
operationalize both short-term and long-term performance effects using a single account-
based performance variable. We used return on assets (ROA) as the indicator of a firm’s
performance. We defined ROA as earnings before interest, depreciation, taxes and,
amortization (EBIDTA), divided by total assets. This is the standard measure of operating
performance in strategy research (Baliga, Moyer, and Rao, 1996; Zajac, Kraatz, and Bresser,
2000).

Exploration and Exploitation. Following previous researchers (Katila and Ahuja,
2002; He and Wong, 2004), we regarded exploration and exploitation as two distinct
dimensions rather than ends of a continuum. Exploration was defined as exploratory
investments which involved search, discovery, experimentation, and risk taking (March,
1991). Exploitation was characterized by exploitative investments regarding refinement,
implementation, efficiency, and production (March, 1991). We used R&D intensity (R&D
expenses divided by net sales) as the measure of exploration and capital intensity (capital
expenditures (CAPEX) divided by fixed assets) to measure exploitation.

Some readers might consider that R&D and capital investments include both
exploratory and exploitative activities, and may not be appropriate to measure exploration
and exploitation respectively. As we focused on how firms allocate resources under
uncertainty, we attempted to differentiate between exploration and exploitation by focusing
on the amount of exploring new possibilities in different business functions to examine how
exploration and exploitation can be balanced over domains within a firm. We admit that
some types of exploratory investments such as local exploration (Rosenkopf and Nerkar,
2001) may skew quite close to exploitative activities and vice versa. However, given that our
field interviews with executives in the semiconductor industry convinced us that R&D
expenditures contain much more exploratory activities than do capital expenditures, we
believe these two measures are distinguished in terms of exploratory nature.

For the following analysis, we defined “current exploration” as exploration in a given
year. We defined “prior exploration,” as exploration in the years preceding the current

exploration.
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Prior Exploration. Because of the semiconductor industry’s technological continuity,
we assumed that one firm’s exploration in the sequence of investments would be dependent
on what other firms were doing. We therefore defined prior exploration for this study as the
aggregation of previous individual firms’ exploratory investments. We applied a lag structure
methodology to a longitudinal dataset to model prior exploration to determine how these
prior explorations affected exploitation and performance.

Uncertainty. Given that this study focuses on a single industry—the semiconductor
industry, uncertainty was identified mainly as firm-specific uncertainty (Beckman et al.,
2004). Following Beckman et al. (2004), this study used the standardized monthly volatility
of the focal firm’s stock price to measure firm-specific uncertainty. The monthly volatility is
calculated as the coefficient of variation for firm j’s annual monthly stock closing price and
was collected from the CRSP database.

Standard Deviation (Firm’s Monthly Closing Price, Year i, Firm j)
Average (Firm’s Monthly Closing Price, Year i, Firm j)

where i = 1988, ..., 2005

3.3 Control Variables

We included several control variables to account for industry and firm characteristics
that could influence the relationships among exploration, exploitation and performance.

Size and age. Large firms tend to exhibit economies of scale (Sorenson, McEvily, Ren,
and Roy, 2006). The firm age affect permits rapid adaptation to new technologies (Serensen
and Stuart, 2000). Thus, we added these two control variables to our regression analysis. We
used the logarithm of net sales as our measure of a firm’s size and we calculated its age by
subtracting the founding year from the year to be analyzed.

Current ratio and debt/equity ratio leverage. The current ratio is defined as the ratio
of current assets to current liabilities. The debt/equity ratio was defined as the long-term debt
divided by total equity. These two ratios were used as the respective measures for the short-
term and long-term financial resources available for allocation to exploration and
exploitation.

Industry growth and concentration. Because an industry’s growth and concentration
have been found to be important control variables in studies of firms’ performance, we

included these variables in this study. Industry growth was defined as the yearly growth rate
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of the global semiconductor billing value obtained from the SIA billing report. The
Herfindahl Index was used to measure industry concentration. Estimated market share was
calculated by dividing the firm’s net sales by the summation of the net sales for all the firms
within SIC 3674 for a given year. The Herfindahl Index was obtained by squaring and then

summing the estimated market shares for all subject firms.

3.4 Analysis of Lag Structure

The effect of exploration on returns may have a lag structure that represents the effect of
previous exploratory activities on current returns. This lag structure is not easy to define, but
techniques have been developed to deal with it.

Lag structure was originally used to investigate the relationship between firm
performance and prior R&D or marketing expenses. The idea was to model these expenses
as the aggregation of expenses over successive periods of time. The aggregation is assumed
to have a specific form and can be determined by one or more parameters. Along with other
variables, this aggregated expense can then be modeled to predict performance. By
minimizing the residual between performance and its predicted value in the model used for
our study, the coefficients of each variable could be estimated and the distribution effect of
prior exploration on performance could be determined (Ravenscraft and Scherer, 1982).

Although most of the literature assumed a constant rate of decline in the R&D influence
on firm performance as the length of the lag increases, this study used a binomial log
structure model (Ravenscraft and Scherer, 1982), which assumed a wide range of plausible
alternative lag shapes such as a bell-shaped distribution in the aggregated prior R&D effect.
This method was initially proposed by Che (1971) and Spitzer (1974) to investigate the
effect of prior marketing expenses on performance. Later, Ravenscraft and Scherer (1982)
adopted it to study the relationship between prior R&D expenses and performance.
Following Ravenscraft and Scherer (1982), after ruling out a contemporary effect in year

zero, we defined the aggregated prior exploration as:

k
RD
Prior Exploration = I E 1
P (NetSaleS = NetSaleS NetSales - 1

where £k is the total lag period, and the weight w, is defined as:
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k!

m)ﬂf (1-1" )

Wi:(

where 1 is the binomial parameter.

The regression model for performance (return on assets) can thus be stated as:
ROA, = b, Exploitation + b, Prior Exploitation + b, Exploitation + b, Controls + ¢  (3)

The introduction of the parameter 4 added one degree of freedom to the model. By
minimizing the sum of the squared residuals,® an optimal A could be found. As a result, the
distribution of W and the lag structure of Prior Exploration could be determined.

A multivariate linear regression procedure was then adopted. The model takes account
of both time and firm-specific fixed effects to control for unobservable effects. Following

Ravenscraft and Scherer (1982), we set k= 8,* i.e., the lag period was from #-8 to #-1.

4. Results

By minimizing the sum of the squared residuals in equation (3), the optimal value for 4
was found to be 0.2680. Substituting 4 into equation (2), we calculated the values for w, to
w_ as 0.0824, 0.2414, 0.3094, 0.2265, 0.1037, 0.0304, 0.0056 and 0.0006, respectively. The
value for prior exploration was thus derived from equation (1).

This result presents a bell-shaped exploration distribution with more of the lag effect
found between year 2 (weighted by w)) and year 5 (weighted by w,), suggesting that the time
lag between the beginning of exploratory investments and the commercialization of such
investments in the semiconductor industry was 2 to 5 years. This finding is consistent with
evidence from prior studies as well as field experience. Previous research has found that for
the two-digit SIC electrical and electronics industry (SIC 36), the lag period for having a
major impact is about 3 to 5 years (Lev and Sougiannis, 1996). The semiconductor industry
is one of the most technology-intensive of the SIC 36 industries. Thus, a relatively long lag

period, such as the 3 to 5 years is to be expected. As predicted by the famous Moore’s Law,

% N 2
3 The sum of squared residuals was calculated as Z[ROA, - ROA,) .
=
4  We also tested multivariate linear regression results for k = 6 and k = 7, these robustness tests produce
consistent results; the sign and significance of variables were unchanged.
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for decades, the semiconductor industry has needed approximately 3 years to transition to
each new technological generation. Semiconductor companies usually invest significant
resources in R&D for new technologies. This R&D occurs one or two generations before the
technology commercialization.

Table 2 presents the descriptive statistics and correlation matrix for all variables. The
covariates consistently have low correlations with one another and thus there is no serious
multicollinearity problem. Prior exploration shows a high correlation with current
exploration, » = .68, so we demean these two variables in the following analysis.

Using a fixed-effects panel regression, we examined the influence of uncertainty on
exploration and exploitation. The results in Table 3 show that uncertainty is positively
associated with exploration. Uncertainty has an insignificant effect on exploitation.
Hypothesis 1 is supported. We ran a fixed-effects panel regression for exploitation on prior
exploration to test Hypothesis 2 (see Table 4). Model 3 reports the regression with only
control variables. Model 4 reports the full model. The results from Model 4 show that the
prior exploration effect on exploitation is positive and significant (p < .01). Accordingly,

Hypothesis 2 is supported.
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TABLE 3 Multi-Variable Linear Regression with Fixed-Effect Dependent Variable:
Exploration/Exploitation

Dependent Variables: Exploration

Dependent Variables: Exploitation

Variables Model 1 Variables Model 2
Uncertainty 0.0671** Uncertainty 0.0257
(0.0268) (0.0297)
Exploitation 0.1062** Prior Exploration 0.2097**
(0.0422) (0.0660)
Prior Exploration -0.2812* Exploration 0.1293**
(0.0590) (0.0514)
Firm Size (log of sales) -0.0479** Firm Size (log of sales) 0.0550**
(0.0078) (0.0086)
Firm Age -0.0024 Firm Age -0.0035
(0.0023) (0.0025)
Current Ratio 0.0019 Current Ratio 0.0003
(0.0012) (0.0013)
Debt/Equity Ratio -0.0134* Debt/Equity Ratio -0.0140*
(0.0039) (0.0043)
Industry Growth -0.0253 Industry Growth 0.0076
(0.0160) (0.0177)
Industry Concentration 0.1227 Industry Concentration 0.5404
(0.3352) (0.3690)
N 526 N 526
R? (Within) 0.2338 R? (Within) 0.1542
R? (Overall) 0.0014 R? (Overall) 0.0824

Note: +p < .10. *p < .05. **p < .01.
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TABLE 4 Multi-Variable Linear Regression with Fixed-Effect Dependent Variable:

Exploitation
Variables Model 3 Model 4 Model 5
Prior Exploration 0.1757** 0.2097**
(0.0650) (0.0660)
Current Exploration 0.1293**
(0.0514)
Uncertainty 0.0318 0.0349 0.0257
(0.0299) (0.0297) (0.0297)
Firm Size (log of sales) 0.0479** 0.0495** 0.0550**
(0.0084) (0.0084) (0.0086)
Firm Age -0.0049+ -0.0039 -0.0035
(0.0025) (0.0025) (0.0025)
Current Ratio 0.0009 0.0006 0.0003
(0.0013) (0.0013) (0.0013)
Debt/Equity Ratio -0.0122** -0.0159** -0.0140**
(0.0040) (0.0043) (0.0043)
Industry Growth 0.0015 0.0044 0.0076
(0.0178) (0.0177) (0.0177)
Industry Concentration 0.4978 0.5640 0.5404
(0.3728) (0.3711) (0.3690)
N 526 526 526
R? (Within) 0.1287 0.1485 0.1542
R? (Overall) 0.0750 0.0831 0.0824

Note: +p < .10. *p < .05. **p < .01.
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Table 5 shows the estimates from the fixed-effects panel regression analysis with the
firm’s performance as the dependent variable. Model 5 presents the results with the control
variables added and thus serves as the base model. In Models 6, 7, and 8, we added the
exploration and exploitation variables. The sign and significance of the exploitation
coefficients is in line with expectation (p < .01). Thus, Hypothesis 3 that exploitation

positively impacts firm performance is confirmed.

TABLE 5 Multi-Variable Linear Regression with Fixed-Effect Dependent Variable:
Firm Performance (ROA)

Variables Model 6 Model 7 Model 8 Model 9 Model 10
Prior Exploration 0.1573+ 0.0922 -0.0006
(0.0824) (0.0795) (0.0790)
Exploitation 0.3791** 0.3708** 0.4058**
(0.0565) (0.0569) (0.0556)
Current Exploration -0.3298**
(0.0614)
Uncertainty 0.1011** 0.1039** 0.0891** 0.0910** 0.1131**
(0.0377) (0.0376) (0.0360) (0.0361) (0.0353)
Firm Size (log of sales) 0.0596** 0.0610** 0.0414** 0.0427** 0.0269**
(0.0106) (0.0106) (0.0105) (0.0105) (0.0106)
Firm Age 0.0038 0.0047 0.0056+ 0.0061* 0.0053+
(0.0032) (0.0032) (0.0030) (0.0031) (0.0030)
Current Ratio 0.0015 0.0012 0.0012 0.0010 0.0017
(0.0017) (0.0017) (0.0016) (0.0016) (0.0016)
Debt/Equity Ratio -0.0049 -0.0083 -0.0003 -0.0024 -0.0068
(0.0051) (0.0054) (0.0049) (0.0052) (0.0052)
Industry Growth 0.0724** 0.0750** 0.0718** 0.0733** 0.0650**
(0.0225) (0.0225) (0.0215) (0.0215) (0.0210)
Industry Concentration 1.6876* 1.7469* 1.4989** 1.5378* 1.5782*
(0.4708) (0.4705) (0.4505) (0.4516) (0.4384)
N 526 526 526 526 526
R? (Within) 0.1222 0.1292 0.2013 0.2037 0.2514
R? (Overall) 0.2138 0.1836 0.2262 0.2065 0.2788

Note: +p < .10. *p < .05. **p < .01.
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We introduced Models 9 and 10 to assess the mediating effect of exploitation on prior
exploration and performance. According to Baron and Kenny (1986), exploitation can be
considered a mediator if (a) prior exploration significantly predicts firm performance, (b)
prior exploration significantly predicts exploitation, and (c) exploitation significantly
predicts firm performance controlling for prior exploration. In Table 5, Model 7 shows that
prior exploration has a positive effect on a firm’s performance (p < .10). In Table 4, the
coefficients in Models 4 and 5 support a positive prior exploration effect on exploitation (p <
.01). Furthermore, in Table 5, Models 9 and 10 suggest that exploitation significantly and
positively impacts a firm’s performance with prior exploration controlled (p < .01). When
exploitation is included in the prior exploration regression on firm performance with
controls, the influence of prior exploration is insignificant; indicating a full mediation effect.
Thus, the above results significantly support Hypothesis 4, that exploitation mediates the

effect of prior exploration on performance.

5. Discussions, Limitations, and Conclusions

Balancing exploration and exploitation is an important strategy for firms to outperform
others, yet not much empirical research clearly elucidates how a firm can do so to gain
benefits. We posed two research questions for our study: (a) how does uncertainty influence
exploration and exploitation, and (b) what was the relationship between exploration and
exploitation and its effect on firm performance? Drawing on real options reasoning, we
found that uncertainty is positively related to exploration and that exploitation was a
mediator that fully mediated the relationship between prior exploration and firm
performance.

This study finds that uncertainty is positively related to exploration while it poses an
insignificant effect on exploitation. The empirical results suggest that firms invest more
exploratory investments in the face of uncertainty, indirectly implying a higher value for
options created by such investments under uncertainty.

Our findings suggest that exploitation plays a key role in materializes the outcomes of
exploration and that exploration and exploitation are balanced over time to create value for
firms. This result supports an alternative enhanced view (Vermeulen and Barkema, 2001;
Lavie and Rosenkopf, 2006) that balances exploration and exploitation over time and over
domains. Additionally, the result on the positive effect of prior exploration on exploitation
highlights the role of path-dependency in technology management, echoing Cohen and
Levinthal’s (1994) statement that “fortune favors the prepared”.
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Although our results provide support for our arguments, some caution is warranted as
we study just a single industry. Although we consider that the semiconductor industry is the
best choice for revealing exploration and exploitation activities under uncertainty, our results
might not be generalizable to other industries. For example, our binomial lag methodology
identified an optimal exploration lag pattern on a firm’s performance, yet one must be careful
in applying this pattern to other industries.

Another limitation of this study is that we cannot match each case of exploitation with
previous exploration because of the non-additive nature of exploration activities (Vassolo et
al., 2004), that is, the benefits of these activities interact with subsequent exploitation to
affect firm performance. Because the purpose of our study was to highlight the sequential
decisions involving exploration and exploitation, matching specific instances of exploration
and exploitation was not our major concern. Future research might use a different data
structure (e.g., a patent database) to examine the influence of the quantity and quality of
exploration on exploitation.

Furthermore, merely categorizing exploration as real options may not be consistent with
the real options reasoning used in initial investment (Adner, 2007). However, we believe that
conceptualizing exploitation as striking options somewhat resolves the concern for the
“impossibility of proving failure” (Adner and Levinthal, 2004).

Despite these reservations, our study makes several theoretical and empirical
contributions to our understanding of exploration and exploitation. First, we broadened the
use of real options reasoning by integrating ROR with classical exploration-exploitation
arguments (March, 1991). Second, we resolved the debate between the advocates of the
crowd-out and alternative enhancing hypotheses on exploration and exploitation. By
reconceptualizing exploration and exploitation as creating and striking options in two
functional domains, we uncovered the relationship between exploration and exploitation and
also the sequences for these two kinds of activity.

In addition, this study provides new empirical evidence on exploration and exploitation.
Specifically, it provides empirical support for an alternative enhancing relationship in the
context of R&D resources management. Few previous studies have provided direct empirical
evidence for balancing these two activities, although the benefits of doing so are commonly
recognized. Moreover, it should be kept in mind that investment decisions involving resource
allocation drive the direction a firm takes in its development activities, and they influence the

source of the returns. Based on longitudinal data in the semiconductor industry, our findings
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supported the proposition that decision makers, explicitly or implicitly, appeal to ROR in
making investment decisions under conditions of uncertainty.

Our results highlight the danger of short-sighted exploration. As shown in Model 10 in
Table 5, current exploration has a negative impact on current performance; that is, it takes
time to realize the benefits of current exploration. By cutting current exploration activities, a
firm can increase its short-term profitability but suffer long-term returns. Therefore, firms
must manage their exploration activities cautiously over time.

Finally, our study contributes to our understanding of the performance implications of
exploration and exploitation under uncertainty. Performance is a function of exploitation,
which is instrumental in translating prior exploration into returns. Although exploration,
exploitation, and their strategy implications have been extensively studied conceptually,
there have been surprisingly few empirical investigations of them (Isobe et al., 2004). The
few exceptions have addressed the problem in terms of the ambidexterity hypothesis (He and
Wong, 2004). Although with some limitations, our study provides valuable insight into the

relationship between exploration, exploitation, and firm performance.

129



VR R B REBRGTIR R AR RSB A G SR L AR A

References

Adner, R. 2007. Real options and resource reallocation processes. In Reuer, J. J., and Tong,
T. W. (Eds.), Advances in Strategic Management (Vol. 24): 363-372. Bingley,
UK: Emerald Group Publishing Limited. doi: 10.1016/S0742-3322(07)24013-6

Adner, R., and Levinthal, D. A. 2004. What is not a real option: Considering boundaries for
the application of real options to business strategy. Academy of Management
Review, 29 (1): 74-85. doi: 10.5465/AMR.2004.11851715

Baliga, B. R., Moyer, R. C., and Rao, R. S. 1996. CEO duality and firm performance: What’s
the fuss?. Strategic Management Journal, 17 (1): 41-53. doi: 10.1002/(SICI)
1097-0266(199601)17:1<41:: AID-SMJ784>3.0.CO;2-#

Baron, R. M., and Kenny, D. A. 1986. The moderator-mediator variable distinction in social
psychological research: Conceptual, strategic, and statistical considerations.
Journal of Personality and Social Psychology, 51 (6): 1173-1182. doi: 10.1037/
0022-3514.51.6.1173

Beckman, C. M., Haunschild, P. R., and Phillips, D. J. 2004. Friends or strangers? Firm-
specific uncertainty, market uncertainty, and network partner selection.
Organization Science, 15 (3): 259-275. doi: 10.1287/orsc.1040.0065

Benner, M. J., and Tushman, M. 2002. Process management and technological innovation: A
longitudinal study of the photography and paint industries. Administrative Science
Quarterly, 47 (4): 676-706. doi: 10.2307/3094913
. 2003. Exploitation, exploration, and process management: The productivity
dilemma revisited. Academy of Management Review, 28 (2): 238-256. doi:
10.5465/AMR.2003.9416096

Bowman, E. H., and Hurry, D. 1993. Strategy through the option lens: An integrated view of
resource investments and the incremental-choice process. Academy of
Management Review, 18 (4): 760-782. doi: 10.5465/AMR.1993.9402210157

Burgelman, R. A. 2002. Strategy as vector and the inertia of coevolutionary lock-in.
Administrative Science Quarterly, 47 (2): 325-357. doi: 10.2307/3094808

Che, M. H. 1971. Treatment of distributed lags in the measurement of advertising
effectiveness. Unpublished doctoral dissertation of Cornell University, Ithaca, NY.

Cohen, W. M., and Levinthal, D. A. 1990. Absorptive capacity: A new perspective on
learning and innovation. Administrative Science Quarterly, 35 (1): 128-152. doi:
10.2307/2393553

130



EREERE H27 £53 M

. 1994. Fortune favors the prepared firm. Management Science, 40 (2): 227-251.
doi: 10.1287/mnsc.43.10.1463

Folta, T. B., and Miller, K. D. 2002. Real options in equity partnerships. Strategic
Management Journal, 23 (1): 77-88. doi: 10.1002/sm;j.209

Gupta, A. K., Smith, K. G., and Shalley, C. E. 2006. The interplay between exploration and
exploitation. Academy of Management Journal, 49 (4): 693-706. doi: 10.5465/
AMJ.2006.22083026

Hannan, M. T., and Freeman, J. 1984. Structural inertia and organizational change.
American Sociological Review, 49 (2): 149-164. doi: 10.2307/2095567

He, Z. L., and Wong, P. K. 2004. Exploration vs. exploitation: An empirical test of the
ambidexterity hypothesis. Organization Science, 15 (4): 481-494. doi: 10.1287/
orsc.1040.0078

Holmgqvist, M. 2004. Experiential learning processes of exploitation and exploration within
and between organizations: An empirical study of product development.
Organization Science, 15 (1): 70-81. doi: 10.1287/0rsc.1030.0056

Isobe, T., Makino, S., and Montgomery, D. B. 2004. Exploitation, exploration, and firm
performance: The case of small manufacturing firms in Japan. Singapore,
Singapore: Research Collection Lee Kong Chian School of Business.

Jansen, J. J. P., Van den Bosch, F. A. J., and Volberda, H. W. 2006. Exploratory innovation,
exploitative innovation, and performance: Effects of organizational antecedents
and environmental moderators. Management Science, 52 (11): 1661-1674. doi:
10.1287/mnsc.1060.0576

Katila, R., and Ahuja, G. 2002. Something old, something new: A longitudinal study of
search behavior and new product introduction. Academy of Management Journal,
45 (6): 1183-1194. doi: 10.2307/3069433

Kogut, B., and Kulatilaka, N. 1994. Operating flexibility, global manufacturing, and the
option value of a multinational network. Management Science, 40 (1): 123-139.
doi: 10.1287/mnsc.40.1.123
. 2001. Capabilities as real options. Organization Science, 12 (6): 744-758. doi:
10.1287/orsc.12.6.744.10082

Lavie, D., and Rosenkopf, L. 2006. Balancing exploration and exploitation in alliance
formation. Academy of Management Journal, 49 (4): 797-818. doi: 10.5465/
AMIJ.2006.22083085

131



VR R B REBRGTIR R AR RSB A G SR L AR A

Lev, B., and Sougiannis, T. 1996. The capitalization, amortization, and value-relevance of
R&D. Journal of Accounting and Economics, 21 (1): 107-138. doi: 10.1016/
0165-4101(95)00410-6

Levinthal, D. A., and March, J. G. 1993. The myopia of learning. Strategic Management
Journal, 14 (Supplement-2): 95-112. doi: 10.1002/smj.4250141009

Lubatkin, M. H., Simsek, Z., Ling, Y., and Veiga, J. F. 2006. Ambidexterity and performance
in small-to medium-sized firms: The pivotal role of top management team
behavioral integration. Journal of Management, 32 (5): 646-672. doi: 10.1177/
0149206306290712

March, J. G. 1991. Exploration and exploitation in organizational learning. Organization
Science, 2 (1): 71-87. doi: 10.1287/orsc.2.1.71

McGrath, R. G. 1997. A real options logic for initiating technology positioning investments.
Academy of Management Review, 22 (4): 974-996. doi: 10.5465/AMR.1997.
9711022113
. 1998. Only fools rush in? Using real options reasoning to inform the theory of
technology strategy: Response to Garud, Kumaraswamy, and Nayyar. Academy of
Management Review, 23 (2): 214-216.

. 1999. Falling forward: Real options reasoning and entrepreneurial failure.
Academy of Management Review, 24 (1): 13-30. doi: 10.2307/259034

McGrath, R. G., Ferrier, W. J., and Mendelow, A. L. 2004. Real options as engines of choice
and heterogeneity. Academy of Management Review, 29 (1): 86-101. doi:
10.2307/20159011

McGrath, R. G., and Nerkar, A. 2004. Real options reasoning and a new look at the R&D
investment strategies of pharmaceutical firms. Strategic Management Journal, 25
(1): 1-21. doi: 10.1002/smj.358

Miller, K. D., and Arikan, A. T. 2004. Technology search investments: Evolutionary, option
reasoning, and option pricing approaches. Strategic Management Journal, 25 (5):
473-485. doi: 10.1002/sm;j.392

Miller, K. D., and Folta, T. B. 2002. Option value and entry timing. Strategic Management
Journal, 23 (7): 655-665. doi: 10.1002/smj.244

Motorola Inc. 2001. 2000 Annual Report.

Nerkar, A. 2003. Old is gold? The value of temporal exploration in the creation of new
knowledge. Management Science, 49 (2): 211-229. doi: 10.1287/mnsc.49.
2.211.12747

132



EREERE H27 £53 M

Ravenscraft, D., and Scherer, F. M. 1982. The lag structure of returns to research
and development. Applied Economics, 14 (6): 603-620. doi: 10.1080/
00036848200000036

Rosenkopf, L., and Nerkar, A. 2001. Beyond local search: Boundary-spanning, exploration,
and impact in the optical disk industry. Strategic Management Journal, 22 (4):
287-306. doi: 10.1002/smj.160

Rothaermel, F. T., and Deeds, D. L. 2004. Exploration and exploitation alliances in
biotechnology: A system of new product development. Strategic Management
Journal, 25 (3): 201-221. doi: 10.1002/smj.376

Sorenson, O., McEvily, S., Ren, C. R., and Roy, R. 2006. Niche width revisited:
Organizational scope, behavior and performance. Strategic Management Journal,
27 (10): 915-936. doi: 10.1002/smj.550

Serensen, J. B., and Stuart, T. E. 2000. Aging, obsolescence, and organizational innovation.
Administrative Science Quarterly, 45 (1): 81-112. doi: 10.2307/2666980

Spitzer, J. H. 1974. The rates of return to capital, advertising, and research and
development. PhD dissertation of Department of Economics of Duke University,
Durham, NC.

Tushman, M. L., and O’Reilly, C. A. 1996. Ambidextrous organization: Managing
evolutionary and revolutionary change. California Management Review, 38 (4):
8-29. doi: 10.2307/41165852

Uotila, J., Maula, M., Keil, T., and Zahra, S. A. 2009. Exploration, exploitation, and financial
performance: Analysis of S&P 500 corporations. Strategic Management Journal,
30 (2): 221-231. doi: 10.1002/smj.738

Vassolo, R. S., Anand, J., and Folta, T. B. 2004. Non-additivity in portfolios of exploration
activities: A real options-based analysis of equity alliances in biotechnology.
Strategic Management Journal, 25 (11): 1045-1061. doi: 10.1002/sm;j.414

Vermeulen, F., and Barkema, H. 2001. Learning through acquisitions. Academy of
Management Journal, 44 (3): 457-476. doi: 10.2307/3069364

Zajac, E. J., Kraatz, M. S., and Bresser, R. K. F. 2000. Modeling the dynamics of strategic
fit: A normative approach to strategic change. Strategic Management Journal, 21
(4): 429-453. doi: 10.1002/(SICI)1097-0266(200004)21:4<429::AID-
SMIJ81>3.0.CO;2-#

133



VR R B REBRGTIR R AR RSB A G SR L AR A

TE& R
« TR

N R B L N B PR A SR B2 R TR B A T - - AR R B AL p B R
REEEEHP R IR - IR R 2R - R0 - BTRIR AT -

Yu-Chieh Chao is an Assistant Professor of the Department of Business Administration at
National Pingtung University of Science and Technology. She received her Ph. D. in strategic
management from National Taiwan University. Her research interests include: firm growth,

mergers and acquisitions, and strategic innovation.

=

W R BT EE N R B RS R RS E B I L - HRTR R SRR RN
BT - TSR B A DR T B P By

Chun-Yun Cheng is an Assistant Professor at the Department of Business Administration,
Soochow University. She received her Ph. D. in strategic management from National Taiwan

University. Her research interests include strategic management and Organizatinal Theory.

=IRAE

S B B A T TS B EE (MIT Sloan School) SRISEH fE 1 - E{E
A EBIFHGE R ET/IEIE (University of Illinois at Urbana-Champaign) (1985 -~
1995 £F) - A 1991 FIERL B (tenure) o 1994 FFATHEHRHEKEE » 2 1995 455K
BE LR AR ERDE T4 2 A AT » 1996 FHEEL 2 K E 1 R B IEEZ RS
£t EMBA 55— {E#TR - EEHEER L - KEIMRFR o G BB REOE T
EHE - RBEEEASHEILES - IEERR - (1) EXE0 > LERREFERE ; 2)
B PR T S Z TRl 5 (3) BHY BTG 2 A 8l 5 5 % 5% 58 SCE R Management
Science, Strategic Management Journal, Journal and Management Studies AT -

Professor Ming-Je Tang received his Ph.D. in Strategy and Policy from Sloan School of
Management, MIT in 1985. He subsequently taught and was tenured at University of Illinois at

IR = A R B SRR G T AT S B B R AR - AT SRR DA B s o AR
BRI AT 2 2 #E B R B (MOST 103-2410-H-020-018) °
The authors thank three anonymous reviewers and the editor for their constructive comments and suggestions
that have greatly improved the manuscript. Financial support from the Ministry of Science and Technology
(MOST 103-2410-H-020-018) is greatly appreciated.

*  E-mail: ycchao@mail.npust.edu.tw

134



SREERE F27 553

Urbana-Champaign. He also served as Visiting Associate Professor at Hong Kong University of
Science and Technology. In 1995, Professor Tang went back to Taiwan and became the
department head of Industrial Management at Chang Gung University. In 1996, he joined the
faculty of the Department of International Business, NTU, found the EMBA program, and
served as Vice President of NTU. Professor Tang’s research interests include industry analysis
and competitive strategies, international entry strategies, and technology strategy. He has
published in Management Science, Strategic Management Journal, Journal of Management

Studies, and other international business and management journals.

B RS B T B VR BRI PR A SR R SR TR A B A (8 A > H AR BRI
R OERDITEI R AL - RN EER SRR MR EHR T 2R
AT

Yi-Ping Huang is currently a Ph. D. candidate of the department of Business
Administration at National Taiwan University. He is Senior Analyst and Director at
DIGITIMES. His research primarily focuses on Market/Industry convergence phenomenon and

the related firm behavior.

135



VR R B REBRGTIR R AR RSB A G SR L AR A

136



EXREERE 2017/9
%27 £% 3 #9 137-162
DOI:10.6226/NTUMR.2017.APR.A103-007

CEEEPNOY N ISE S P e W A P oS TR 2

External Ties of Managers and Firm Performance in an Emerging

Industry

PRESSE / B =i ik 35 RS AH 3k & 20 0 58 BT & 3%
Pao-lien Chen, Associate Professor, Institute of Technology Management, National Tsing Hua University

Received 2014/1, Final revision received 2015/4

mE

AXRBEEAWIHEGHENFETEZBRENRFLZEDE o 1 1983 £ 1998
FRENXBEFRATBRFEELNFNETE > AXFFUTHH - 5 BEALEX
MeEzEZRB e HAHFEEANEXNERRATIFRA PP AR PE - EE5EER
ARG ERHEMEEXFRMRMUTE LR BHARFAEFRFFLELBHLELH
RAHREANEXENERBAGFHAP RKOBE > WEIERFAFEHNT EHE
EFWMTARR - TR BREAWEXIIELET AR RGER -

[BESF ) HEE AR ANEAR  BAKXKH
Abstract

This paper examines the impact of managerial ties on the performance difference among
entrants in an emerging industry. Empirical findings from firms that entered the cellular-
phone service industry between 1983 and 1998 suggest the following. First, managers’ ties to
an intra-industry association positively moderated the relationship between managers’ intra-
industry experience and an entrant’s new subscribers at the early stage of the focal industry;
however, this effect decreased as the industry aged. Second, managers’ ties to intra-industry
competitors positively moderated the relationship between managers’ intra-industry
experience and an entrant’s new subscribers regardless of industry age. Finally, mangers’
external ties to other firms outside the industry exhibited no moderating impact.

[ Keywords ] social capital, human capital, entry performance
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1. Introduction

How do managers’ ties to other organizations affect firm performance? Prior research
has suggested that the social ties of individuals can be valuable to their organizations because
the connections can facilitate access to more in-depth sources of information; improve
information quality, relevance, and timeliness; increase the ability to get things down; and
enhance solidarity and legitimacy (Stuart, Hoang, and Hybels, 1999; Adler and Kwon, 2002).
Subsequently, these benefits of social ties may enhance an organization’s competitive
advantage.

However, studies examining the relationship between firm performance and social ties
of founders or boards of directors have presented conflicting findings (Peng and Luo, 2000;
Stam, Arzlanian, and Elfring, 2014). Moreover, relevant studies have largely emphasized the
direct influence of social ties on firm performance, ignoring the role of social ties as a
“facilitator” of both execution- and innovation-oriented task performance (Nahapiet and
Ghoshal, 1998; Moran, 2005), and the importance of industry-specific knowledge in creating
innovation by applying the external information, knowledge, and resources facilitated by
social ties (Dakhli and De Clercq, 2004). More critically, there is still a lack of empirical
support for the general belief that industry conditions determine the firm performance impact
of social capital (Stam et al., 2014). Therefore, this paper proposes and tests a model that can
explain the relationships among managerial resources, industry evolution, and firm
performance.

Building on social capital and experience-based human capital studies, this paper
suggests that firm performance in an emerging industry is directly affected by managers’
intra-industry experience and that managers’ ties to other organizations affect firm
performance indirectly by providing the direction for utilizing managers’ intra-industry
experience. As Ocasio (1997) indicated, the external ties of managers direct managerial
attention toward certain strategic threats or opportunities. We suggest that external ties
determine the capability of managers to detect business opportunities and threats,
subsequently guiding their intra-industry knowledge and influencing firm growth. Moreover,
this paper proposes that the indirect benefit of managers’ external ties decrease as the focal
industry evolves because managers’ external ties should align with the informational
requirements of the firm’s strategy to enhance organizational performance (Geletkanycz and
Hambrick, 1997) and because the information source for innovative ideas would shift to
areas more local to the firm (Gort and Klepper, 1982).

The proposed hypotheses are tested by examining firms that entered the U.S. cellular-
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phone (cell-phone) service industry before 1999, covering industry activities before and after
widespread cell-phone adoption. The industry is an ideal empirical setting because from its
beginning in 1983, it has included (1) the frequent exit and entry of a group of heterogeneous
firms on the supply side, (2) more than six changes in the technology standard of mobile
telecommunications, and (3) a shift from primarily 35 to 50 year-old professional,
managerial customers to the general public. Three types of managers’ ties to other
organizations are examined in this paper: ties to an intra-industry association, competitors,
and firms outside the industry. Empirical findings reveal that managers’ ties to the Cellular
Telecommunications Industry Association (CTIA) and intra-industry competitors positively
moderate the effect of their intra-industry experience on an entrant’s new subscribers.
However, the positive moderating effect of ties to the CTIA significantly decreased as the
industry aged. In addition, managers’ ties to firms outside the cell-phone service industry did
not moderate the relationship between their intra-industry experience and an entrant’s new
subscribers.

This paper’s results reveal that not all external ties of managers are valuable to firm
performance in an emerging industry. Managers’ ties to intra-industry associations and
competitors are in general helpful to firms in finding opportunities or avoiding threats.
However, the value of external ties to industry associations does not sustain in an emerging

industry. The findings could guide managers to manage external ties strategically.

2. Literature Review on Social Capital

The source of social capital lies in the social relations within which the individual actor
is located (Adler and Kwon, 2002). Like human capital, individuals’ social capital is one
productive resource of their organizations (Castanias and Helfat, 2001), and it influences the
process of resource combination and exchange by governing the opportunity, motivation, and
ability of social interaction between individuals and their contacts (Nahapiet and Ghoshal,
1998; Adler and Kwon, 2002). Generally, a prospective donor without network ties to the
recipients, motivation to contribute, and requisite competences or resources would not be a
source of social capital (Adler and Kwon, 2002).

Theoretically, the benefits of social capital to the actors, and subsequently to their
organizations, include facilitating access to more in-depth sources of information, improving
information quality, relevance, and timeliness, increasing the ability to get things down, and
enhancing solidarity and legitimacy (Stuart et al., 1999; Adler and Kwon, 2002).

Furthermore, the social capital of managers’ ties to other organizations can strengthen
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supplier relations (Uzzi, 1997) and interfirm learning (Kraatz, 1998). The external
connections of founders, particularly founders of new ventures, enable them to identify new
business opportunities, obtain resources at below market prices, and secure legitimacy from
external stakeholders. However, social capital also entails costs and risks. For example,
sometimes ties are too costly to maintain. In addition, strong solidarity with ingroup
members may reduce the flow of new ideas into the group, causing inertia and blindness
(Powell and Smith-Doerr, 1994; Gargiulo and Benassi, 1999).

To evaluate the potential benefits, costs, and risks associated with social capital,
scholars often refer to the structural, relational, and cognitive dimensions of social capital.
Essentially, the structure of social capital defines the structure of individuals’ social
interactions with others (Adler and Kwon, 2002). The relational dimension of social capital
reflects the potential trust and trustworthiness between individuals within social interaction
(Barney and Hansen, 1994; Uzzi, 1996). The cognitive dimension of social capital relates to
the development of a shared vision and common values between the donor and recipient
because of their similar backgrounds and resources (Portes and Sensenbrenner, 1993;
Nahapiet and Ghoshal, 1998). Thus, the crucial external measures for an individual actor’s
social capital comprises tie strength, size, quality, density, and diversity, network centrality,
and structural holes (Granovetter, 1973; Freeman, 1979; Burt, 1983, 1992).

However, our understanding of the relationship between managerial ties and firm
performance is incomplete. The literature pays considerable attention to the firm
performance impacts of board interlocks and the personal connections of founders. However,
the empirical evidence of these studies are often contradictory (Peng and Luo, 2000; Stam et
al., 2014). Moreover, past studies have emphasized the direct impact of social capital,
overlooking how the synergy between social capital and human capital influences firm
performance. Because social capital can be a “facilitator” of both execution- and innovation-
oriented task performance (Nahapiet and Ghoshal, 1998; Moran, 2005), discussing the value
of managers’ social capital without jointly considering their managerial capability in
implementing tasks could result in the problem of identification. More critically, we still lack
empirical support for the assertion that the impact of social capital depends on industry
conditions (Stam et al., 2014). Thus, this study focuses on managers and examines how the
synergy between their social and human capital influences firm performance in an emerging
industry. Thus, we first develop propositions describing how managers’ social and human

capital can jointly influence firm performance and then we develop hypotheses.
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3. Propositions

Prior studies have suggested that managers contribute two types of capabilities that
constitute firms’ managerial capabilities and are particularly crucial to the economic rent
generated by firms. The first is managers’ industry capabilities, an essential type of human
capital for managers that refers to the managerial skills and knowledge of the industry gained
through industry experience rather than education (Castanias and Helfat, 2001; Kor, 2003;
Kor and Leblebici, 2005). Managers obtain industry skills and knowledge through on-the-job
training or learning within industry settings (Becker, 1964; Pennings, Lee, and Van
Witteloostuijn, 1998; Van Den Bosch and Van Wijk, 2003; Castanias and Helfat, 2001; Adner
and Helfat, 2003; Kor and Leblebici, 2005). These capabilities offer competitive advantages
to firms because they are tacit, difficult to replicate (Castanias and Helfat, 2001), and
contribute to effective management (Mintzberg, 1973). Because every industry has unique
characteristics, capabilities developed in one industry might not be entirely transferable to
others (Castanias and Helfat, 2001). Industry capabilities are further divided into intra- and
extra-industry capabilities depending on whether the capabilities are accumulated within or

outside the focal industry.

3.1 Intra-industry Capabilities

Intra-industry experience has been suggested as enabling managers to accumulate
managerial and industrial skills and knowledge regarding customer needs, technological
potential, and creating and serving markets in the focal industry. Empirical studies have
reported that firms at which top managers or founders have intra-industry experience
perform more competitively. For instance, the intra-industry work experience of managers is
positively associated with firms’ likelihood of survival in the accounting and legal services
industries (Pennings et al., 1998; Kor and Leblebici, 2005). Similarly, findings from the disk-
drive industry reveal that the survival rate of employee spin-outs are positively related to the
capabilities of their founders’ former employers within the same industry because of the ties
and resources that founders inherited from their former employers (Agarwal, Echambadi,
Franco, and Sarkar, 2004). Accordingly, the first proposition of this paper is as follows:
Proposition 1: Increases in the intra-industry capabilities of managers increase an

entrant’s intra-industry performance.
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3.2 Synergy between Intra-Industry Capabilities and Environmental Scanning

Capabilities

Environmental scanning capabilities reflect the ability of managers to scan for
opportunities and threats to firms’ current operations and are highly influenced by managers’
social capital, particularly their ties to other organizations (Ocasio, 1997; Pennings et al.,
1998; Gulati, Dialdin, and Wang, 2002; Williams and Mitchell, 2004). Studies on the nature
of managerial work suggest that an essential part of managerial work is making and
maintaining contacts and interaction outside the formal organizational chain of command,
both at interorganizational and interpersonal levels (Mintzberg, 1973, 1975; Carroll and Teo,
1996). Thus, managers’ ties to other organizations determine their environmental scanning
capabilities.

However, managers require a high level of industry-specific knowledge and skills to
recognize and realize the benefits of external opportunities in a specific industry. For external
information and knowledge to be transferred to the recipient effectively, the recipient must
have sufficient absorptive capacity, which depends on whether the recipient has related
experience (Cohen and Levinthal, 1990). In addition, generating innovation from external
information, knowledge, and resources facilitated by external ties requires intra-industry
experience (Dakhli and De Clercq, 2004). Accordingly, the second proposition of this paper
is as follows:

Proposition 2: The environmental scanning capability of managers moderates the
relationship between their intra-industry capability and an entrant’s

intra-industry performance.

4. Hypothesis Development

4.1 Synergy between Intra-Industry Experience and Managers’ External Ties

The external ties that managers make and maintain reportedly enable firms to manage
ambiguity and uncertainty in an emerging industry (Pfeffer and Salancik, 1978; Aldrich,
1999; Aldrich and Baker, 2001; Lant, 2003) and reduce environmental dependency (Carroll
and Teo, 1996). Moreover, the external ties of mangers can enable firms to access
information, resources, markets, and technologies in a timely and reliable manner (Gulati,
Nohria, and Zaheer, 2000), transfer knowledge directly, and combine complementary
knowledge bases (Van Den Bosch, Van Wijk, and Volberda, 2006). Recent empirical findings
have revealed that the business ties of managers can exert a direct impact on knowledge

exchange and knowledge combination, indirectly influencing firm innovation in product and
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process (Shu, Page, Gao, and Jiang, 2012).

More critically, external ties might direct managers’ attention to aspects of an
organization’s environment (Ocasio, 1997) and enable access to certain external information
(Gulati et al., 2002), subsequently promoting organizations’ social learning of adaptive
responses rather than other, less productive forms of interorganizational imitation (Kraatz,
1998). Furthermore, newly hired executives with prior exposure to different products and
strategies affect the subsequent product-market entry decisions of the firm (Boeker, 1997).
As Penrose (1959) suggested, different firms face different supply and demand conditions,
and the profitability of investment in different directions is affected accordingly. Thus, a
reasonable expectation is that the more external ties a top manager brings to a top
management team (TMT), the more likely the TMT is to identify new market opportunities
to utilize the members’ intra-industry experience. Therefore, we posit the following:
Hypothesis 1: The more external ties a TMT has, the more the TMT’s intra-industry

experience enhances the firm’s intra-industry performance.

4.2 Fit between External Ties of Managers and Industry Evolution

Previous studies have suggested the following aspects in which industries evolve. First,
the uncertainty and ambiguity are high initially and decrease over time (Daft and Lengel,
1986; Tushman and Nadler, 1986; Aldrich, 1999; Murmann and Tushman, 2001; Lant,
2003). Second, the rate of innovation decreases over time as the cost of innovation increases
and ultimately outweighs the economic rents generated (Gort and Klepper, 1982; Klepper
and Simons, 2000). Third, competition moves from product innovation to process innovation
(Abernathy and Utterback, 1978). Finally, the customer base changes from technology
enthusiasts and early adopters to mainstream markets (Moore, 1999). Then, how would these
changes affect the importance of the external ties of managers?

As suggested, a firm’s resource dependence on the external environment often increases
with the level of environmental uncertainty (Pfeffer and Salancik, 1978). In addition, the
information sources for innovation have been suggested as moving from places that are more
distant from the firms in the focal industry to within the firms (Gort and Klepper, 1982).
Moreover, it has been observed that product innovation, as opposed to process innovation, is
more externally oriented by the business ties of managers (Shu et al., 2012). Thus, as the
industry ages, a firm’s reliance on the external ties of managers should decline. This logic

leads to the following hypothesis:
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Hypothesis 2: The positive moderating effect of a TMT’s external ties on the
relationship between the TMT’s intra-industry experience and the

firm’s intra-industry performance decreases as the industry ages.

5. Methodology
5.1 Empirical Setting and Sample

To test the proposed hypotheses, the current study used panel data on firm performance
and TMT backgrounds from 1983 to 1998 in the U.S. cell-phone service industry. Mobile
communications services began in the United States in 1983 when the U.S. Federal
Communications Commission issued its first license for a mobile communications service
and Ameritech Mobile Communications launched the first commercial cell-phone service in
Chicago. The first technology innovation in the industry was the shift from analog to digital
transmission. In Los Angeles on January 14, 1991, PacTel Cellular placed the first
commercial digital cell-phone call using the new industry standard, according to a report by
PR Newswire. Following the improvement in technology, the U.S. cell-phone industry had
reached 10 million subscribers by the end of 1992, 10 times the number of subscribers in
1987, according to a 1987 CTIA report. At the end of 1998, the number of subscribers in the
U.S. was 69,209,321.

This industry setting is appropriate for this study for the following reasons. First, the
industry environment has evolved rapidly in technology, supply, and demand (Wickham,
1993). Second, the rapid entry and exit of firms in the industry was accelerated by a high
number of mergers and acquisitions and changes in government regulations over the study
period. Firms that entered the industry include both independent and corporate entrepreneurs,
and were diverse in product and geographic scope. Finally, in addition to significant industry
evolution, firms in the industry exhibit evolved capabilities by constantly adapting their
technology, entering new geographic markets, and changing their organizational capabilities
through hiring, internal restructuring, mergers, acquisitions, and alliances. Thus, testing the
proposed hypotheses within the mobile communications service industry enables observing
the sources of the initial capabilities of entrants and their adaptation as the focal industry
evolves in technology, demand, and competition.

This paper examines only those firms that appear to have long-term ambitions in the
business. At the early stage of the industry, numerous firms or individuals entered the
industry through forming partnership solely to realize short-term gains from arbitrage.

Hence, firms were classified as entrants to the industry if they exhibited a sufficient degree
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of commitment to the industry and activities in conducting the core business. Therefore, to
exclude parties seeking only arbitrage opportunities, an entrant was required to hold a
majority of ownership in a mobile license and to have demonstrated activities in purchasing
telecommunication equipment or providing mobile phone service. Using these criteria, the
initial sample comprises 88 entrants to the industry, 13 of which are start-ups. Although the
sample decreased to 64 after excluding firms without performance data, the market share
represented by those 64 firms ranged from 87% to 100% between 1986 and 1998. Further
excluding firms without data on TMTs in the focal year and without data on one-year lagged
firm performance yielded 41 firms with 272 observations.

To identify TMT members, empirical studies have referred to, or defined TMTs in
several fashions: CEO, all officers reporting to the CEO, all officers on the board, first-level
officers, or titles of vice president or higher (Pitcher and Smith, 2001). In this study,
managers that meet all the following criteria are included in TMTs: (1) people who make
strategic decisions and are involved with the operations of the focal business, (2) people who
have positions in the highest level of management or the second-highest tier, and (3) people

whose job titles are vice president or higher.

5.2 Variables and Measurements

Intra-industry performance. The intra-industry performance variable is measured by
the increase in cell-phone service subscribers of firm i from year #-1 to year z. The subscriber
figure is a performance measurement that reflects the capabilities of TMTs appropriately for
the following reasons. First, Oster (1999) suggests that for some innovations, network size
affects profitability substantially, such as in the classic example of telephone systems.
Second, the cost of switching to another service provider is low (e.g., the cost of a cell
phone, activation fee, or penalty) and maintaining customers requires reliable day-to-day
operation. The customers of firms with unreliable operations might be unable to place phone
calls or may receive poor call quality and subsequently switch to the providers offered by
competitors. Third, further increasing a firm’s subscriber base requires top managers to seek
opportunities inside and outside existing markets. Finally, a total subscriber is a more
accurate performance measurement than market share in the context of industry evolution
because a firm might be growing strongly even as the rapid growth of the entire market
reduces its market share. Hence, using a firm’s annual number of new cell-phone service
subscribers as a performance measurement enables more robust empirical testing of the

proposed hypotheses than other measurements provided. Furthermore, to control for the
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effects of mergers and acquisitions (M&As) on subscriber bases, all subscribers obtained
through M&As were excluded. We also controlled the total number of acquired firms whose
main business area is classified as 4812 according to the Standard Industrial Classification
Code.

Intra-industry ties of TMT. Two types of manager intra-industry ties were examined:
ties to the CTIA and ties to other cell-phone service operators. TMT’s ties to the CTIA
represent the number of top managers who had been a member of the CTIA directorial board
prior to the focal year. TMT’s ties to other firms represent the number of industry firms at
which each manager had worked as a top manager (vice president or higher).

Extra-industry ties of TMT. TMT’s extra-industry ties represent the number of firms at
which each manager had worked as a top manager (vice president or higher) in firms outside
the cell-phone service industry.

Industry age. The industry age variable is measured by the number of years since the
beginning of the cell-phone service industry in 1983.

Intra-industry experience addition of TMTs. The variable for the intra-industry
experience addition of TMTs is measured by the increase in the average years that TMT
members had worked in the mobile communications service industry as top managers from
year -1 to .

Control variables. To control for the increase in firm subscribers because of the growth
of the entire industry, industry growth at t was included. This variable measures the growth
rate of cell-phone subscribers at the industry level in year ¢. To control for the impact of
competition on firm performance, the four-firm concentration ratio in the industry, CR4, is
used. To control for the increase in firm subscribers because of technological advancement, a
dummy variable specifying the time period before a shift to digital technology—predigital
regime, is used. Regarding time-invariant firm effects, the number of acquisitions that the
focal firm completed in the focal year, N of acquisitions at t, is used to control for the
increase in firm subscribers from acquisitions. In addition, firm size at t-1, which measures
the number of subscribers of the focal firm at year ¢-1, and Below Industry Median Firm
Size, which is a dummy variable specifying whether firm size is below the industry median
at ¢-1, are included, according to the firm growth literature (Geroski, 2002). The number of
managers in the TMT, Size of TMT, is included to control for the amount of human capital in
the TMT (Hambrick and Mason, 1984). To control for potential systematic errors caused by
missing executive background information, the number of top managers with missing

information, # Execs w/ missing info, is included. Firm-level variables such as entry date and
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pre-entry background information is not included in the estimation model because the fixed-
effects model automatically controls the time-invariant firm effects. Table 1 presents a

summary of the variables and their measurements.

Table 1 Variables and Measurements

Variables Measurements

Intra-industry performance of firm = Addition in total number of subscribers for firm i from ¢-1 to ¢,
i at t (Increases in sales) excluding the subscribers obtained through acquisitions

Firm size at t-1 = Total number of subscribers for firm j at ¢-1

Growth of industry subscribers (f) = Ln (industry subscribers at ¢ divided by industry subscribers at
t-1)

CR4 = Sum of market share of the top four firms in the industry of
cellular phone services

N of acquisitions () = Number of acquisitions firm /i completed at ¢

Size of TMT = Number of executives at firm /’'s TMT at ¢

# Execs w/ missing info = Number of executives with missing information
Below industry median firm size = 1 if firm subscribers at t-1 is below industry median
Focal year is before digital = 1 if focal year is before 1991, and 0 otherwise

technology regime
Industry age = Total number of years the industry has existed

= focal year-1983 + 1
Intra-industry experience addition = Addition in the average year of cellular phone service industry
of TMT at t experience of firm i’'s TMT members at year ¢
Intra-industry ties to industry = Total number of TMT members who had been a board member
associations-CTIA of TMT at ¢-1 of CTIA prior to the focal year for firm i at year -1

Intra-industry ties to other cell- = Total number of other cellular phone service operators that all

phone operators of TMT at -1 TMT members had been a top manager prior to entering firm i at
year t-1

Extra-industry ties to other firms = Total number of firms in other industries that TMT members had

of TMT at -1 been a top manager prior to entering firm i at year t-1

5.3 Data Sources

Data on the sampling firms and their TMT compositions are obtained primarily from the
following sources: Phillips Publishing Telephone Industry Directory, Mobile
Communications Directory, Cellular/Mobile Communications Directory, Wireless Industry
Directory, Telephone Industry Directory and Sourcebook, Telecom Factbook 1985-1988,
Corporate Affiliations, firms’ U.S. Securities and Exchange Commission (SEC) filings, and
Moody’s Unlisted OTC Manual, OTC Manual, and Industry Manual. To determine TMT

147



BIEASRREHIAEERNDAZRABE

members’ employment history, this study used companies’ SEC filings and four industry
magazines, namely—Telephony, Cellular Business, Communications (Englewood), and
Mobile Phone News, that reported the movement of managers within the industry during the
study period. To supplement these sources, searches of Dun & Brad street Corporate

Management, LexisNexis, and Hoover s Online were also performed.

5.4 Analysis

The hypotheses are tested using the fixed-effects model because it is considered a
conservative test that can control for all constant, unobserved heterogeneity among firms
(Greene, 2000). In addition, there is no justification for treating the individual effects as
uncorrelated with the other regressors, as is assumed in the random-effects model (Greene,
2000). Moreover, the results from Hausman tests on specified regression models support the

use of fixed effects, not random effects. The general form for estimation is as follows:

=X, fry e, M

where y_ is the increase in cell-phone subscribers for firm i from year -1 to z, v. + ¢, is
the residual that includes the regular error term and firm-specific component v. Note that a
TMT’s external ties in year ¢-1 interacted with the addition in a TMT’s intra-industry
experience for firm i from year #-1 to ¢. The reasons for such specification are that (1) the
external ties at year 7-1 further shape the “development of intra-industry experience from
year ¢-1 to £’ and (2) the future experience “A”, rather than current experience, can be

shaped.

6. RESULTS
6.1 Descriptive Statistics

The final data set comprises 41 firms and 272 firm-year observations. The
corresponding descriptive statistics and correlation matrix for key variables are summarized
in Tables 2 and 3. On average, the firms in the sample have 9.35 team members, 0.26 years
addition in a TMT’s cell-phone service industry experience, and 0.15 team members whose
background information is missing. Although some correlations are high in Table 2, high
correlations do not occur among the key explanatory variables. In addition, using panel data

analysis can reduce the problem of multi-collinearity among variables (Hsiao, 2003).
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6.2 External Ties

Table 4 presents the empirical results of hypothesis testing. The current study measured
a TMT’s environmental scanning capabilities by examining three types of external ties that
top managers accumulate from their past work: (1) ties to the CTIA, (2) ties to other cell-
phone service providers, and (3) ties to firms outside the industry. The results of Model 1 in
Table 4 reveal that the simple effects of these external ties on firm subscriber increase are

positive but non-significant.

6.3 Accounting for Industry Age

Model 2 in Table 4 included the interaction between a TMT’s external ties and intra-
industry experience addition to test Hypothesis 1, which predicts that the more external ties a
TMT has, the greater the TMT’s ability to convert intra-industry experience into intra-
industry performance. The results of Model 2 in Table 4 reveal that the coefficient of the
interaction between the TMT’s external ties and intra-industry experiences addition is
significantly negative for ties to the CTIA (y = -1.36, p < 0.01), significantly positive for ties
to other cell-phone service providers (y = 0.31, p < 0.01), and positive but non-significant for
ties to extra-industry firms (y = 0.01). Thus, Hypothesis 1 is supported only for a TMT’s ties

to intra-industry competitors.

Table 2 Summary Statistics of Variables

Variable Mean Std. Dev. Min Max
Intra-industry performance of firmjat t 1.97 3.80 -21.89 36.06
Firm size at t-1 6.28 11.42 0.003 59.64
Growth of industry subscribers (t) 0.37 0.12 0.22 0.70
CR4 0.47 0.06 0.39 0.58
N of acquisitions () 0.06 0.25 0 2
Size of TMT 9.35 5.69 1 32
# Execs w/ missing info 0.15 0.43 0 3
Below industry median firm size 0.48 0.50 0 1
Focal year is before digital technology regime 0.29 0.45 0 1
Industry age 10.92 3.47 4 16
Intra-industry experience addition of TMT at ¢ 0.28 0.98 -4.9 4.37
Intra-industry ties to CTIA of TMT at -1 1.08 0.81 0 5
Intra-industry ties to other cell-phone
operators of TMT at t-1 1.28 3.81 0 32
Extra-industry ties to other firms of TMT at t-1 2.44 3.25 0 18
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As shown in Table 4, Model 3 included interaction among industry age, TMT external
ties, and TMT intra-industry experience addition to test Hypothesis 2, which predicts a
positive moderating effect of TMT external ties on the relationship between intra-industry
experiences and that firm intra-industry performance decreases with industry age. The results
of Model 3 reveal that the coefficient for the three-way interaction is significantly negative
for ties to the CTIA (y = -0.45, p < 0.01) and non-significant for ties to other cell-phone
service providers and firms outside the focal industry. In addition, the coefficient for the two-
way interaction between a TMT’s ties to the CTIA and intra-industry experience addition is
significantly positive (y = 4.49, p < 0.01), supporting Hypothesis 1 at the emerging stage of
the industry. To check the robustness of the observed effect of industry age in Model 3, we
estimated the specification in Model 2 again by splitting the sample into two groups, one
with an industry age lower than the mean industry age of the full sample and the other with a
higher industry age than that of the full sample. Although not reported here, the results of the
subsample analysis are consistent with the results of Model 3. Thus, Hypothesis 2 is
supported for a TMT’s ties to the CTIA, and Hypothesis 1 is further supported for a TMT’s
ties to CTIA at the emerging stage of the industry of cell-phone services.

In summary, Hypothesis 1 is generally supported but Hypothesis 2 is not for a TMT’s
ties to other cell-phone service providers. Graph 1 shows the marginal benefit of obtaining
one addition tie to the intra-industry competitors. Hypothesis 1 is supported at the emerging
stage of the focal industry for a TMT’s ties to the CTIA. However, this positive moderating
effect of ties to the CTIA gradually decreased with industry age and finally constrained firm
performance, supporting Hypothesis 2. Hypotheses 1 and 2 are not supported for ties to
extra-industry firms. Hence, support for Hypothesis 1 and 2 depends on the type of external
ties that the TMT uses to scan the environment. The results from the fully specified model

are presented in Model 4 in Table 4.
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Table 4 The Relationships among Intra-Industry Experience, External Tie Type,

Industry Age, and Intra-Industry Performance

Dependent variable

H. 1 2 3 4
Intra-industry performance of firm j at t () (2) (3) “)
Independent variables
0.13*** 0.12*** 0.16** 0.16***
Firm size at t-1
(0.04) (0.04) (0.04) (0.04)
0.47 -1.05 1.28 1.84
Growth of industry subscribers (t)
(5.99) (5.68) (5.51) (5.45)
-9.53 -12.53 -8.56 -7.54
CR4
(10.14) (9.71) (9.36) (9.26)
0.70 0.39 0.19 0.25
N of acquisitions ()
(0.83) (0.79) (0.76) (0.75)
-0.09 -0.09 -0.04 -0.04
Size of the TMT
(0.08) (0.08) (0.07) (0.07)
0.68 0.31 0.35 0.36
# Execs w/ missing info
(0.60) (0.57) (0.55) (0.54)
0.43 0.83 0.31 0.35
Below industry median firm size
(0.75) (0.71) (0.69) (0.68)
-1.32 -1.78 -1.12 -1.18
Focal year is before digital technology regime
(1.65) (1.59) (1.52) (1.51)
-0.00 -0.10 -0.19 -0.20
Industry age
(0.44) (0.42) (0.42) (0.41)
0-63*** 1-66*** _4-99*** _5-16***
Intra-industry experience addition of TMT (t)
(0.20) (0.34) (1.50) (1.43)
0.63 0.84** -1.84 -1.45
Intra-industry ties to CTIA of TMT (£-1)
(0.42) (0.41) (1.25) (1.20)
Intra-industry ties to other cell-phone operators 0.02 -0.03 0.66 -0.20
of TMT (t-1) (0.21) (0.20) (0.79) (0.19)
0.10 0.05 0.27 0.03
Extra-industry ties to other firms of TMT (¢-1)
(0.13) (0.12) (0.46) (0.12)
Intra-industry experience addition of TMT (t)*
H1 -1.36*** 4.49*** 4.52%**
Intra-industry ties to CTIA of TMT (£-1)
(0.28) (1.38) (1.24)
Intra-industry ties to other cell-phone operators H1 0.31*** 0.21 0.36™**
of TMT (t-1) (0.08) (0.65) (0.09)
0.01 -0.03 -0.01
Extra-industry ties to other firms of TMT (t-1)
(0.06) (0.44) (0.06)
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Dependent variable

H. 1 2 3 4
Intra-industry performance of firm j at ¢ (1 (2) @) “)
Industry age* Intra-industry experience addition
of TMT ()*
H2 -0.45*** -0.45***
Intra-industry ties to CTIA of TMT(#-1)
(0.10) (0.09)
Intra-industry ties to other cell-phone operators H2 0.02
of TMT (t-1) (0.05)
0.00
Extra-industry ties to other firms of TMT (#-1)
(0.03)

Industry age*

0.23** 0.20*
Intra-industry ties to CTIA of TMT (£-1)

(0.11) (0.11)
Intra-industry ties to other cell-phone operators -0.07
of TMT (t-1) (0.06)
-0.02
Extra-industry ties to other firms of TMT(#-1)
(0.03)
0.50*** 0.51***
Intra-industry experience addition of TMT({)
(0.11) (0.10)
5.18 8.20 6.34 5.65
Constant
(11.28) (10.80) (10.43) (10.34)
r2o 0.32 0.31 0.418 0.437
r2b 0.36 0.17 0.164 0.227
r2w 0.31 0.39 0.468 0.463

Standard errors in parentheses

*p<0.1,*™ p<0.05 ***p<0.01

Note: (1) 41 firms and 272 firm-year observations, (2) fixed-effects estimation, (3) The unit for
subscribers is in 100,000.
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Marginal Increase in Subscribers
15

10 |

T T T
0 3 6
Increase in the Intra-Industry Experience of a TMT

N. of ties to cellular competitors =0 --------- N. of ties to cellular competitors = 3

-~ N, of ties to cellular competitors = 6

Graph 1 The Marginal Increase in Firm Subscribers with a One-Year Increase in a
TMT’s Intra-Industry Experience While Holding the Number of a TMT’s Ties
to Cellular Competitors at Difference Value

7. Conclusions

This paper reveals how managers’ ties to other organizations affect firm performance in
an emerging industry, namely the cell-phone service industry. Specifically, this paper focuses
on the external ties that top managers accumulated through previous employment. In
particular, this paper proposes that the more external ties managers have, the more the
managers’ intra-industry experience increases firm performance in the focal industry.
However, this positive moderating effect of managers’ external ties would decrease with
industry age.

The empirical findings obtained by analyzing the information of 41 cell-phone service
firms from 1983 to 1998 suggest the following. The greater the number of managers’ ties to
intra-industry competitors and an industry association, the more the managers’ intra-industry
experience increases firm subscribers. However, the previous positive moderating effect of

managers’ ties to the intra-industry association decreased significantly as the focal industry
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aged. The observed conditioning effect of industry age is consistent with the historical
development of digital standard competition: Time division multiple access, a digital
standard endorsed by the CTIA, was not widely adopted. Cell-phone service providers with
more ties to the CTIA were slower to adopt code division multiple access, a competing
technology that later became the industry standard. Managers’ ties to extra-industry firms
had no direct or moderating impact on firm subscriber increase.

The results of this study suggest that being able to scan the environment through top
managers’ relationships with competitors and an industry association is crucial to firm
performance in the focal industry. However, as the industry structure develops, the
managerial capabilities of scanning the environment through the lens of industry associations
become less critical to firm performance. This finding suggests that for earlier entrants,
active involvement in the focal industry association is essential to performance. For entrants
to the focal industry at any time, managerial relationships with competitors are always
crucial to firm performance in the focal industry.

On the basis of studying a TMT’s environmental scanning capabilities in the context of
industry evolution, this paper contributes to the theoretical and empirical understanding of
social capital, demonstrating the role of social capital as a “facilitator” of task performance
(Nahapiet and Ghoshal, 1998; Moran, 2005) and showing that various “types” of external
ties affect firm performance differently. Furthermore, this paper identifies industry evolution
as one industry condition under which the benefits of external ties could diminish and
provides empirical support for this (Stam et al., 2014). This paper indicates that firms can
and must adjust their environmental capabilities by managing their managerial talents in
response to changes in the industry environment post entry, to guide practitioners in
determining whom and when to hire or promote to the TMT according to the industry life
stage.

However, we must be careful in interpreting the results presented in the paper, which
are based on observations in one industry that is technology-related and has evolved rapidly.
The same results might not be derived from industries that are static or non-technology-
related. In addition, the current study did not consider the magnitude or strength of external
ties because they were measured by counting the total TMT member ties. Furthermore, the
study did not examine all firms entering the mobile communications service industry
because of the problem of missing cellular licensees’ background information, entrants’
TMTs, and subscriber numbers. However, this study included most early entrants to the

industry.
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Although this paper focuses on managerial capabilities in environmental scanning and
industry evolution, additional research in the following directions is necessary to further
understand the characteristics of managerial resources that are valuable to firms and how to
convert managerial resources into productive managerial services as an industry evolves.
This paper directly connects managerial capabilities in environmental scanning and firm
performance, ignoring the heterogeneity of firm strategies that managers implemented. The
same set of managerial capabilities might result in different strategies because there are more
than one means to the same end. If heterogenic strategies among firms are observed, do
heterogenic managerial capabilities contribute to the phenomenon? In addition, it is crucial
to determine how the design of corporate governance structure moderates the effect of
managerial capabilities on firm performance and whether the structure should be adjusted

according to the industry.
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SEFEEHTRERERR  URERERRKEAFLEFEHW - & WIH R KB A3
HEMEABREEFTAZR BEEFNRKENE - B R ReBAwsEE -
BRI REHAEN TR R T ARBRAABEINBERNEETR - AXETEEE
RN IR B G H#E - BB 2000~2015 BILEN T ER 28K LHXA
TSSCI = A #& SSCI W% 87l & Bl A G iE ~ 68 SR mE Ik B vy SURR - IRSURR XA 2 7 1]
SEBGBURKREH A —ERE AANEEESQN S RANBERERR - 4 &
BUGEARRERLAELR AR BHGTFUNEER B EESESHN > TN
RBEEEELERXRBREVEGEBEARALBER 2 HBEREHARARNBEFTAE - KAXH
YEBMARMNEENN  EWMERUEEZE TR E AR ARUR KRR AR T M
RYETREARE S o

([BASE=F ] 1% ~ Rus i - &4 ~ AFHEH
Abstract

A firm needs to engage in various corporate investments in order to grow and ensure
sustainable operations. When opportunities for internal growth (innovation investment or
capital investment) are limited and financial goals are not achieved, a firm may then turn to
external growth methods (M&A, equity-based alliances such as joint ventures, and non-
equity-based alliances) to achieve its growth objective. This study focuses on external
growth strategies by revisiting the relevant literature that sampled data from the Asian
market, and was published in TSSCI or A Tier SSCI financial journals from 2000 to 2015.
Journals that touched upon M&A, joint ventures and strategic alliances were targeted.
Following the research format within these journal articles, topics were then divided into two
categories: M&A and alliances. Additionally, Taiwanese companies have a prevalence of
family businesses, supply chains with closed networks and business groups. These unique
characteristics of Taiwanese companies give scholars an opportunity to develop research
focused on M&A and alliances. Taiwanese companies provide good data on niche
acquisitions and alliances for researchers to examine. This study, through a systematic
analysis, sheds light on potential future research topics and studies related to M&A and
alliances based on data collected in Taiwan.

[ Keywords ] M&A, alliance, joint venture, corporate finance
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B - SEFLER R EKERCE S HIY - BRI TT A5 5 N EE M

R TR - NEBRRRBIANRHT IR E (WHESZH HA]) sEARE - SRR SR Al
FEENEIEBE A S 2 OF il - & & BRI B EACE R B EIERZ B - NETERESR
W R R A AR R IE LRI EE2A - Fi AN & IR B REAS RS I SO - U SRS E i TR
AR i 5 SRS Rl 2 SR Wk D B O R+ SRR R AR L P 2 PO R e B A Y 7% A B4 A2
& 3 R FRERR ME SRR SRIS R - DUSRERR IR & & » FRRE 2 SR i B A 12 1)
TEAHE AR MR S &R - GHRBATRIE HARA FRE IR - IR AE ZEFAUS
HEEATE - — RIS - HHEEYAC 2 AR B AFR RS G & ol ) =UoR Mg ik BR 5 v (b
A REELFLEEE > 2012 5 Preece, 1995; Yin and Shanley, 2008 ) °

TEN i B RS N B R R SR IESEZ BB R TR oK I - AMNER R R T =V iR &
TIPS R R FRHIP) B 2 /720 (King, Dalton, Daily, and Covin, 2004; Slywotzky and
Wise, 2002) - JLHZ O - (& T HACYIZ S - RS RGE B GFEEGE - IRE
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SRRy 2.7 RETT - HFEBA S Z AT S EMHW R EBMEZE - #ER - 1998
% 2000 [HFERCAI I ZS BT 4 JKIETT » 2007 BE = 4.4 JKIETC - AR » 2015 2K OF
M2 AR B N 2007 HIRESETS - BETHYT 5 JRETTHYE%H (Lam, 2015; Shimizu,
Hitt, Vaidyanath, and Pisano, 2004) °

BHERIE W SRR A B B 8 - BB R M E AR - MEEEF L
= R BN R E RIS B (R (E - 2R _ LIRS [R5 AWTIE - Wk —RY
B G B (AR AR OB RUTHBAIA 3R - FI - BRI REE A Z RN ~ SMSUR et B SRms i
SR B GHE T & RGGETTIIE » M5 B [ERAEL T AHRAREE I SCER (Krug, Wright, and
Kroll, 2014; PRIAJFELFZEEE » 2012) - Fyeop BLEA SO - 5 SUREIRENY 1538
AR AR ELR £ - AL E B DARE N E R R ERA RO G~ & & B SRS I BE el
Jle 5 AR » S A AR BRI BT 72 Bt oy O M B SR Mt B — (I8 =R - LA - OFERRRE IR DL
RE N R BRASHY SRR 2 » A S GRS BT 90 AR5 DA [ SRR B R Bm 70 8 T8 6F
Hp e ol B 2 B S R SR AT T SRR I s - 17 SR g B R 90 1] A5 ¥ T 85 B e N T 5 9
Foafam LRl

I 5 A AR R R 2 IR R SE MR E 1 3 - A RINAHth{EE R & AR #E
BLFE  SRIEVERAN FVESE - R BT R P I B S R A SO FE AR SR T S
BREEHEE - DI E R - EEEFENA RNGEERGG F SR - REERGETSE
FriErrIREMFZEE - DU R E e B 25 -
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ARG Z R ETE BRI S - BRI 2000 ~ 2015 [H - DAEIMEIZR
RS (G Rk & 8T B mw) o BT GHTInS ~ 2268
FEZCPEED ~ EIfE ~ FE2RPHED ~ ffid)  FEMERE - LR ) R - MR TSSCI MIFE
FEB B BT BT e et 82 A e SSCI IS HATFIH 2 ifF 78 « AR AR
EIARANT BB EREAT ORI SRR 5 25 —ENOl A o s Ik BE S 5 Btk - SEPUERHY

Fyfidam o

8~ 8

PR R B EINT R ENE RIEE R - A A DUZRE ERR S AR
%~ Z At BUSETETR - TEEKSPR S ~ BREERERE k2R - BUEERKE
M ARLFE H Y o HER®e 2 SOBRE R ] 3 BT OF BT e R Sl - 5351
DA 2 G B B 5 G OF B AR R GRRE - 9040 - (BRI AR 9E (22 5 MR el 3 1 R
M) o BB DARR R G ~ MAREEE - IR AR AR T Ee AHRA BT FAER OF i (M E
H > 2010a ; G EEHIERE - 2005 5 BRZCHE S REREFFEIE 0 2000) 0 SUEELDL
AREHEER BT OF I A X EESG B (= B R EHEAZE » 2006) -
WHEBHEUTRUWE SR EHEEEE G HEEE S OB 2 (Lin,
Michayluk, Oppenheimer, and Reid, 2008; ZF555: « BEER%E « DR fmEd L5805 - 2013)
JNE SRR RS B Rm IR CEO 1R Rl I & % D2 EEEL O R AURBETR (El-Khatib,
Fogel, and Jandik, 2015) » X EIGARAIFERR T DARERCGH G Ry st BB A1 - AR 220t
FEDAE AR B G~ AHAREEE - (UHEHEEREET ARI N ENR M - Bl A RIFrEER < SRl
HER - HEFE - OHERE eI E i NE O EEA TS (Y EE R
2005 ; BRZEFEEARG Ly - 2014) - A FISNERRF 14 Rl SE S DAHERE B (R 2 G R e i 4K
15 BRET A ARV SR T BTG B/ = T A& BA SR A0 T 52 B O I 1T R BLAR R (Chong, Liu,
and Tan, 2006; Zhou, Guo, Hua, and Doukas, 2015; Ishii and Xuan, 2014) * £\ &VEHE I
oy AE 25 DU R a2 A PG BRI T /e E A - AFREEESEE - K
W EBREAEN SO IS IR B B A 2 it i AR PR L O I P AR R
(PHfRE ~ FERIREI (& - 2013 ; Deng, Kang, and Low, 2013 ) - &K FCHI DL
57 ~ OHEEEGE - FEERUE - BusEd - sl REEIEL b 2 BRI S M B ER B )
RE P R FH 3 8 %h (Duchin and Schmidt, 2013; Zhou et al., 2015; 25 57 il ¢ R ]
2014) o HRAN - INEE IR L B AE BB 2R T Al (A1 32 - Ik il e o b 22 S e
BREERTZ B (7] (Wang and Wang, 2012) » t5 B2 DUT Tk B 755 R B S AN R B 52 1Y
& NeE S s 20 AHRE R RE (Ferris, Jayaraman, and Sabherwal, 2013) © [fij
5 B O IR IR e B R gl 2 32 DAMERR T DAAZ 5 AR B 2 B i R = S Al L B -
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He, 2015; Ahern, Daminelli, and Fracassi, 2015) °

DA OF T SERR T DLBR —BWis & 2 S B G e Bm OF I RREL ST -ty B ST ¥ O i A
R B R REES ] O - ETT SR AT EL[E]EE (Haleblian, Devers, McNamara,
Carpenter, and Davison, 2009; Shimizu et al., 2004; Butler, Perryman, and Ranft, 2012;
Ismail, Abdou, and Annis, 2011; King et al., 2004; Krug et al., 2014; Meglio and Risberg,
2011; Tuch and O’Sullivan, 2007) * fEREX5H » FTHEAEIRESCEATE HH (R R FR 52 B 2R 0
M5 (5~ RO R R E et BEsEma sl (BT ~ iR IR0 4b > IRE
BN FEINEFERRA el EE MRS - R ER T - AERERE S
BEHE - AF] - BEREBIFRIEFERZRETIRET - AL - S B0 RIZE PR AR B i
FRIE A FNEE ~ Bl a U bRYZESE - B DS B OF F R B 2 [ ik R SR Al A G am i -

R T BB B RE DARE N B R R B AR 2 OF B 9T - AN ETRHRDE DATE OF B SRR =T RS RY
28K - SRR OFRE B RS - BT B AR 52 8 - (51 ~ ]~ AEEERE R E G
BOIE < RIFR - DU S BRI i S5 A RE R T SR B R - 08 PR AN R & et 22 I SRR 5 |
M HRAE G (FE2BITERE 1) - AEENHGEERANIERE - #R O
ARREELE SR A

— ~ DRI BN
(—) HYHEROBE

DMEREOE ST B - (bR E B OHEERA TR ER - 3L E EVCR DK
WA FIMERIRESTAE » OF TS Bt VB i A S U AL R R RE » IG5
2\ E PHIE R IR AR -

EEEEAE - SR BSENRZERITE - BIDEL BRI (2010) #83R %
2 IR N ) B 15 2R 745 2 1 A A AT R R 8 5 S M R W7 ) s 2B T e A AR B A
M OF s B AR ) BT R RO 228 E iR - At t kA S & EFm
WIS S - RN E AR 2 TS FRIR W RS AR - S8R H = (2008) Hi#E
ERMIEHAAF ST ARRICRELSE  THEME L RAFELEE
M EE N - SRR 2R IR E R o BRZHSE (2000) T5EEE
B OF i B S B BEE R AR ARG S M - £l =5% (2006) T L0 A EZ0F
EEE SRR — H AR R E EE B IE - HESHIR 1+ H Z 25T 25 Hal
NEEZE » AR <R SETE L E 2 HA R A B 1 17 70 B 2 ) -

TEE A REINER 2 BEASES 5 » Zhou et al. (2015) HIRFFERIE ST KIERH M FLH %
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R L SRR B A RV 1% - Higgins and Beckman (2006) BIRFFERITE Hi R A F]EL
HRE S R A R E R S - H AR RO SRR AT - E0FA R amtErT
B PN BN R i ) S R R S S e - BB RRR R - AR R N H R
NEIRA BAF IE A G HA S E E - Higgins (2013) AFEHT H AR OF 500K K O B i 18
55 I R LS S E R - Chong et al. (2006) igiHIGRH 14 ER1T & OF B IR ERIA &
W28 R B sR S IR SR T & OF B E (H R A m i 2= W - thoh - E0F
PRATERRTE H R SRAT AU 2 NI AL GFIETIAS - 345 R B DU 5 R & DF R B FE 4l a1
[F] — HARA AR O A RIRA N EN O - H A S G E (B s 2 -

SENERA FEAE U 5 A S B RE R R, BREM =5 (2006) WfF 5% H1 0y mlEE =
Higgins and Beckman (2006) {EMIFZ# % < H AR N OF I - DU BRZ M E (2000) 1
Zhou et al. (2015) FYEFEG R B TLOHEE A E SR - HMF e R RErmT &
A FIEFE D OGN A F R - SIHEENE EF S i Feibam (King et al., 2004;
Netter, Stegemoller, and Wintoki, 2011; Berger, 2003) ° £l =55 (2006) FIRFFE (% 5 flE
FEH IR SR ERE 5 Rl EHE B SRR - DR SRt S O AR » R
ZEIRE (2000) HIBFFEHE SR AT REE R R T 8558 R T2 1 SR AE TG W/ NEL R ST iR 2 1 10
T ETT OB T DI 2ERYER ST « 2RI » Zhou et al. (2015) HYTEAIE & 2RAIE
T2 FE A A AR TE B 5 OB A (s -
(=) HAFEBHBE

EEFHRESEFRH - ERO RE BB RVEREL T gpsbR 1R ARSI & IR
AU AN - Bty O B T2 M FH DLE2 R 818 RE T HY BE 20 (USRI (Hussinger, 2010)
Bty O AR TE 1 0F A F1E @ O B AR S DS AR RO IR - #5DURTH 1 0F
INFEIRIFEE BLRIETRE ST - 2RI » BT ORI RN BT - i = OF S B2 A5 78 OF I 1R
HEVS AN R AT HE JIT & (Ahuja and Katila, 2001; Poon and MacPherson, 2005) °

TEGERATTH - G BIHTESC EAINISE - BRZEFE B BB (2014) HIMFFTHS
SRR+ BT FH AR R B OF B PR i 28 Rk i 2 B U BURATR 5 REs R RE T IEmad L
Tl A B B OF I ER A S AR S TR BA R - (ERHAR YN BR R 1 S R 1 R B RE M55 1L L R AR
Ay A amEd DU ZE30 R~ —2X (Teece, Pisano, and Shuen, 1997) - A1 » B EE (2010b) Y
Tff o7 228 B [ 5 O 1 S OF 2 BB X028 A BT B IS SR AT S RSB BV EmES - JRBIOF
MR TR ) T ik RS ABIHTHYEAA! (Ernst and Vitt, 2000) : szifF7EthigH
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TEREERATTE - OFiE S A ERmsesh - TER G EE (2010a) 73
TEERERE - B ERE S AR E > B R e H RS o - DL
Fe b SE DI RCDD ) O IS R B B PR i ORI AR 28] U BURATR - SFESERSE (2013) AR E
P FAECHEGEE B (5 EA RS R - B RN FRHGEE H FEAIAa AR E
DFESERATBEE o 1 DARE N A ERUBTSE - fEILERER D, -
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e - PR E SRR Z R 2 AR - PIAE I FEE il 22 55 e (A5
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BETRERIE - N EIFEE R N AN A EI R (ORISR~ B iETH(E ~ IAR5AGHS
fErsRsR) - A FNEE (HEEESRESAW - AEMNEEE) @ BERNE - DIRE
Rk BBINZ e - MHEM EE N EIR ORI o DUN R B 1 o] BE an AR AR
SR PHEESGE BRI R (SEE R o BRI RE2HE 2) -
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TECEERATTH - DFEAZ SR IR E OISR s - £ =5 (2006) HYRfFZE-H(E
P o B SE AR ORI B S 0P B B SR - Tama kel st - fEE SRk
— B R R R R E R - (EfER R 2 SR ZF o M 2 B EE - M
DR B 25 B A — TR R SR S SR - T B < R A1 A R BT B i A G I A
A5 SR AN E] (Dong, Hirshleifer, Richardson, and Teoh, 2005) ° a%H/F 5T EL Bl 4N STk~
— B R ZE R A RE 0 940 » Chatterjee and Kuenzi (2001) f5H S RHE A B (i
WA FHEE - 2R R OF i R B =B - IREZE B AR EEEN S
fHEEHE - SRR AEZEN S - MO TSRS IR B0t - FTRE 2R R R
BN FE R RIEEZE - RFEEEEDMEA R RIS T EEE - FrDLE A A FEA]
FHR REAEATHREOF - H AR Rt PRI AN B 2 st R A I RE 1T B2 5K =) F I (E <2 1 R PR AT B 3
(Gomez-Mejia, Haynes, Nunez-Nickel, Jacobson, and Moyano-Fuentes, 2007) ° [tt4) - B
ZEEE (2000) AfF 5T ERAH B OF B i R 0 B 2 SR - (B RAHRADF I E B & H RIE
ZHYIE A HA S R o 2 B E B AISER (2005) WAL RN IR SR & GRS E)
IEMIsZ B IR IS E W - =8B E S (2008) HIFEEL /AR 0F AR A IR
i REA RSOSSN O E S W& - B AR RIEHRESE - 5L
REFA R IRE ARG A AR E R RO S &SRR B G S T
EOHRE - MBS ENE A FMBHEREEASERE - IR E S -
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TE BRI B B Z2 B A G THIFURFSE > Claessens, Djankov, Fan, and Lang (2003) ££57 1~
[EI BB & O AR S B N EIRE AL - P8R A R ZE & OF B RE B R B EL A A
P2 o 3 EMHBE AWML A A B P ARRE () HBER - |
A A bR R 2 L BRI B R - FBREARA TSN - SRNBIZ Tt T2
|HEAE () WESIRE HAEMEZ At AR K (5 IR Ry m
FHE A A2 A L - SENEI R R R A N4E Z T - Bae, Kwon, and Lee
(2011) RAUEEET iR S E 1 2 2 AL A R EE R E - iR B R E Ik
FHEZ A LR A FIRIEE - MEREE BRI Z AN A EEE - HEE AR
sEAHRAZ A LB A FEERIERIFE - AR SRR ERI R - Bl fEay D
EARTY » FREE R H R A LA -

(=) E2E45%

EPE RS A Ry A R AR ER EERERE - I B0 ke ERER -
B T ARERE A HYESE AN - A N BRI B N R S R B O IR -

FECERERANBIZET - FFEEE (2013) FEIACH AGEE B EMERIEE A F
R R AR - 36 B IR H S8 S O i - ser Ot iR e s 5 ok - 3Ept9ets
H RAFRI N ERGEEREH AT DABE e B (B A8 » (i H R ETT EE R R R EE) -

FEHA NI BEA 5T » Lin et al. (2008) f8H H A @& HERN T HAFEE
[l S R - TRGE B E E ARG R B R E R - S ehE R ELEE E (E
B2 @ B E R A FEERIBIEEE) - Ferris et al. (2013) BIRFFCHEH
i E A RIE S EIREE - 1 HREEEREEIRS - FFREES (2013) © Ferris et
al. (2013) & Lin et al. (2008) HYRFFZE55E 155 Malmendier and Tate (2008) FURFFEAE SR—
B EHEEE EERE O A SRR EE -

(=) 2 asFn

b T {1 B e R R R R B O IR R - A FEIER RIS - B0 BN SRR B Y NER R
M O E A E R E R -

EEEEATH - M=% (2006) WF9Ca B A FNER GRS I5ES ~
EE R EEL - NEARIELERS - S9E N A FEETE - HEEEER
RN B ST 5 DA - Sl S0 — i 2 S (R AT BRI F B

TEHE A B PN B R AER 53 » R R EEB RN BRSNS R - Bl AS R fR a0 {AT 52
BOHIERESL © Zhou et al. (2015) FEH BEOGESHIEG L0 F] - REUT T THAYF &
R A AR - FTDL= G BRI R E R AR - BERAE AT HEREA %
RF » PRI B A SICR BB ARG T A9 F 2t » BT DAOF B e A8 B A R BV S RE R -
Higgins (2013) A5G SRR ERITRATRE & OFRF I A s T 2e A A B SRTTRARER Y] Z
EOFAFERIOFIB IR SR ERTTRITRSZHY £ 0f 2 F]  Chong et al. (2006) HIIZE I AP ER
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SRITAEE TR e & OFIRE - ZHEEATH O EEEE A - R - AR HI
BHE AT A OMEE - PSS REBURHIE R (Cronyism) Bl S 2K 7 nn sl 14 £1
TEAERTZESR -

() 28 EE

NENGHESOR S - RSB Z B B TR o S R EERL AR s A R R
HIRSR - T RAFRI A ERAEE - RAIBE B A AR N B AT 5 -

TEEEEATTH - FIRESE (2013) FIMFEAE B IR A FRA M Z A EEIHEE
SRR B E A& RN S - TS REE R (R A 4 ZE N E AT DU & SRR Y
i - W B ESREIHEE S 0 ARG RIFrIaZ - it E SRR E
R - BRI R EEEE B AR TR B R 2 A E FES (Masulis, Wang, and Xie,
2007) = 2RI+ Wl =55 (2006) AllfiE H YNGR RS 5 A F57 Bt B 1 2 G i S 1) 7 =0 R Y
FE SR IR SN BN AERT - (HIEL— S RAIRF &5 A ARG RS B A B R T 2=
WG - PRIBEZR (2010) HIMFFEAS R B BIAEE NN EREE N T - BMERE T D BT
TiRe » BUE TR E ARSI - R1T P E a2 R R SR BT - 3R
17O TS B & R -

FEEAERNBI R B A 53 » Bae, Kang, and Kim (2002) i {HI%8 B 1 2 45 M2 7552 %
FADFE - BRI B 75 4 O I 1 R B h oAt A BIEE DU IR A E - 93
PSR E 13 T 0F 2 B RO HA S W IR SR B (2R K BLZESIRR A A E] - RIS HEEE
LAt PRI i 1 S I (E (R ZE TR s - B IS SR & Al i #i 24 RE% © Lin and Su
(2008) A il A RE BT EZE L A B A FE{EE MBS - RSP AR
Tobin’s q #ZE =R E—EFIA R BURHEHIZEENT/AF].Z Tobin’s q (EFATFBURMHEHIRY
ZEFTANE] o BT L LRI BB AR ERGR < FLAb - TERREZFETF - AmERHY
FEBURF A B L g T 2 A LEE) -

Zhou, Li, and Svejnar (2011) HIEEET 1997 <&@l A F#AT1% - REIFEEZE - BINERE
& NN A B A D& st i T XEAH A AR B S - R el R 2=
% SNEN FE A TS B2 SRR B B N )N - RIRE R N SR E Y
HETT Rl fEANE] 5 AR BT <5 R R B 2 A OF g A /) (BRI INfE
REEEFIIAT Ry » DU FE A RIRYE EeE IS 8 o BZMF 788 HAE e Rl 22 1Y AN e e 1
N REIAE - Rl REE R EREN AT - BRREHE R HE T R AR
BLERE - HUFFeR SRR R E R E - (A R B RR & (EER -

(&) RBEHFH®

DAEwrsefs i OF RS Bny e A R 2 R 2 A - IE T ESE M - BTS2
FATEVPT R - P DAOF IS B o 2 AR IRE R B ZE SE AR SR B 42 (Shleifer and Vishny,
2003; Rau and Stouraitis, 2011; Duchin and Schmidt, 2013) * 2R1f » EHFHEEEGEIT - KR
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B B S U E s - B RIRSRE  ORIE AR N RIVEE I RE o I
Ah - AR E S OIS B S BEE AR RUR I BRI ORI - BB AR T
B ZHIREE (McNamara, Haleblian, and Dykes, 2008) -

TEEEEATEE 77 BPZEFRE Y BE] (2014) B EmiRiE S R M R IEERe M Of
R BEIENSEMEE EERE S B AR - MEREEIREME AR A RSN
BB DU HEE MERR AT - HOP S e SR AR B R 0 [ B BR S B RE 1 2 ( LR Tl AH A
T2 R B GRR I S AE RN -

F oo I LA B ZR A AR B SRR ER 53 » Zhou et al. (2015) FYBFFTRIEEET BOE B EH Of
MR R R SE IR U R THAVIE R BUG 2 B R & SR - E 2R
PRI RIEERYZE R PBUR ~ 3R MBS 3B RS FEERE - REgREa
Bk JREE R B A RS BITHIR —E H AEE 5 S - B e SRR IR BUS

BUGIIR  BIA (ST T B OF B T B A B BRI SRS B RLA 422 © Duchin
and Schmidt (2013) AIIDASERERE R B ER R E - IR ERGE TR ATETTRYOREE - HRIHE

SPEAN FIRB R -
(7%) BR&FH

EBIR G R RA B 7 - AR E S RSN TR L A SR HAE R
FHFG5 - Kt > SEEAEE an AB B A TR —E5

TEB AN TTTH » Rossi and Volpin (2004) fgHl#% Bl 2= S E GBI 2 - 320
FEAG R A B & SR MR H R B R B B 1 GF I R O B e LI
i DUR SR OHRERE - (HESBHREEHIED - Kim (2012) FUFSEEERT IREE IR
REANAIZ O T30 DU BRI IR - HAP et R R a E iR AT 5
N FEEFER L BT T ORI - & & PR B B 52 - (SR AIEA AL R 3R 222
55 S - FEEEERBIR - B E SRR - R eSS BT E Dl 3 s B
B EREERBEG AR S o REEFREIZ - T EE O R S = A AL
BT RIROPERIRERS - AR - £ E AR B R R S AIFH A #55 © Kim and Lu (2013)
il 26 EE A FIEE R E G SR EH REN B A FRERE » IELT
BB SN P FIHEHT B T 5 P RS R R S 1 AR RIETT OF I - BZWT9ERE R A
A ERT BT S Th i E B IR N L OF A FIBIZR 55 - A LASNE] 0 2% =] & i A 5385845
PRI EBRAFE] - I E ~ B F A R ZR A (R TR 2= BB R T N R IR A AR
FERIEFARAGR © o - BIRAF (EHFLAFE) BISGETARNGEME - mbREHER
€Y REHRERERZEERE (BT - B LR A mRE A E A & 1%
{& (3458 ) ° Ghosh and He (2015) BF5E 42 {E B ZHUERAS - FHK H R A EH IRERIIHY
Bl% - AFFERBEBE EHREE RS OHEIEE)  WERTHBEIRE - BiErE
S RN SRR R
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EHM NI Z A 5T » Ferris et al. (2013) HYRFFEEE IR \GEE H(E ER#
EOFERREL ~ FRAE R OF B R AR =R B < OF IR (A 5 & B E BB BRI - A
I E{E RSB E A 2B BB 5 5 e - Wang and Wang (2012) faiflH =5
FRVE H EH P A NB Al 45 R HAS B B 52 2 IFERE SR BB A8 H 2 B A
LAESIHE AR - TR H HE S RIEIR - MNBIE A FEREER IS HH 1PO BY
OF R B - ANBIRY B 2 5] 8 =) 70 BH % & B AR 2 & © Claessens et al.
(2003) HUIFSEEE BRI EBEIEE - EEEEGHE « A RRETSEERS
FZEEEENE R - e A Eiif R s - R - RFMS @ HEEE
WS B RGeS N A e 2 Ak - Hp9eis B REE RS - RIEE %
R » FPAR] DI PO B 2 26 A LAY - SCFREMGE B RER - B 7S SR
B AR E N E e ils— 20 IR EESNEE - RENSEEEEILERIRL
RN HREERENEZE - FTLARREEE SR - A& RAC I EER )N

() AP EHmE 5B £

BRTER > A7 REREBE RSB R R IS - o — SO ERET AR 2 O
MR 228 » A - Kot (2011) & & v W) B8 A0 {A] 52 8 et (B B R AR RN » 5%
fh MR E S B A [ ER O - SRR E S 2 A EA - (HARE
DRI VS T Bl T U N ) AR - e H R 2 [BIE - BTN A R E#
Fp IR E - (HAN R B E SN 2 R (EELE EAE XL - Danbolt, Siganos,
and Vagenas-Nanos (2015) HIDA 17 {8 B 22 i & 5 HrRRE(E Ry H 5 & & 1B e H QB
B BIEaEEEEE T B TR - R RS EE S R0t A E IR
N 2R MR - KB RFF R ~ OF I AERY R e B BT sl E R R A F] - 15
I Sa T S e B T O = 52 E N A e A B AR o

=~ B

S O (R S T R BR LAY EE BE ORI 88 I - BB — B R Ry R e 28 0L - 85
B OF R 7= R S L B R R ERGES - P R it = B A R A2 2 AT
Az AR - DL B 52 S0 B G ) 22 L i 2 2R 2 S A8 25 85 (Liability of
Foreignness) B1#£[& {250 (Double-layered Acculturation) S5 RH B 1 ZEAF 15 Bl O
YERGHT HIEkELRE JIHIRTRE (Shimizu et al., 2004)

FEEEEEATTHRINIIE - BRZME (2000) FR(E A4 F5 B Of B A B IE A RO FE
SR - BN OIS R LR 52 - R RS S SRR R A AR S A O R A 2
B oo BEAR o IR SERE R R S S a2 - (SRS H S O I S T 85 B R i DA i1
ZEHYFRFJ) (Markides and Ittner, 1994; Morck and Yeung, 1992) - {HEZHFFE I AR E—
& 5y HAR A RIHI AR B Pl 728 A R s 2 -
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ITHASCERER 1 3RET 8 (S 1T I B O I S R I se B - INE AR 2 SE i 5
AN A L2 6 [ 22 S T R ASHY — 573 » 1400 > Rossi and Volpin (2004) f5HITE
BEE (A S - HEEAFIEE KB REE REHA RGNS - RO T DGR
RN E G GEE A FIRGERAET] - BOE B R BB R A NGB g S SRR - B
DHETS BIEOGIE - I FEAE SRR - BRI PF B S H IR A A& & (R HIR PR
fil » FFEa A FEHE B EEEL (Convergence in Corporate Governance) ° Bris and Cabolis
(2008) HIBHFZEREFy 100% RERENHE < 85 B H RN Rl fs S5 [F) iR EOF A R BRI R 1y 3
HERA R HFREZ EOF A RIBR R A NG E R AVE S - KL - B AR dt i A =]
IRER MR N R EE BRI ZENE - ST - EF AR E R E B SRR E
UEAT B 22 F - HLRTE T 2 BS B OF B Y 75 HH 528 e BB =) - Chari, Ouimet, and Tesar
(2010) FEHIE CLBAZE E 22 2 2 B 1 3 O T B T 355 10 R 22 BUR RS - EpF AR R IE
A EEE = HAHISRE®M - mH - EE - ARG BRI RO - EAFA RS
T ERINEE AR AR B AR RIS - A BB 2 O A FIRB SO A RIHIE -
W R AIEEE » LA - E B T S ERE#SS - DU &S S -
HRE AR B © Siegel, Licht, and Schwartz (2011) HYRFZ228 B S 55 E FeAH H0%
BRHEZR (58 ) Eri2EEE 01 - Ahern et al. (2015) tHEEHR LR VRIS
B O RD » (RIEEE It (K - Hwang (2011) RURFFEHIGT G 2 2 B B O 8
W8 - BT B 5 I Ao B S B O A FITE R B P e T B BE B O VS B -

FHAMEEYNEI 2 AT 1H > Guo, Keown, and Sen (2001) #5115 & A %135 ~ H
NFETEEE S B I &8 5 5T ISE o SXiPFRR B R B AL R 2 O &
& EH SR AR E R ZE A 7R EH ARG RS s R R RS -
HER - BEESI S H AL B 5 S R S R 1) - (BRSSO S
iR R A - IR SRR B ARG HH S e« 20— Rl R A
k- BEHAGEECENE S FEEERAGHREHRM - e RER B AEE
RSN T Z A LTI IR E A - WIS A R ERESGER T A -

Burns, Francis, and Hasan (2007) f5H = 0F /2 52K H % & & (R ERERIBIZZ T - B
TESEBEE B b i R A AR A o R A2 T A I SE BRI AR A =] - St SRS & 35
i R 2 B E B R ST EE A FIK B R E E RE R Z B Z %5 E, © Ferreira,
Massa, and Matos (2010) RilfgHIH s & & (£ 1S B GFH IR i i py /A g - Bt e i oh
B RS & S TR LB E A s B S B O R~ A2 5 BRI #E =R S A i
RN EIFTE RRE 5 LA - R BRI R 52 B P R R R R AT 22 - BRI S ME AR I B
S O I R Y IE A BRGR - BZWTTeR R AT & SN BIBEAE 1 8 2 1 1 B s m P T 5 (e 2
FHHIERER © Focarelli and Pozzolo (2001) HYMFZEPEEHE B SR THH R IFIMIERERIAIZE » 7%
amSCHINTFEAG R - R1T R E A S R B R L IR BGE 22 5 - At DAES B BF

~
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BBTEIRITEREEAE A 0 AN FFE BB ENIRTT - BE MENCRE S - ERES
DIR B\ BAE B 22 1 K HISRTT © Jeon, Olivero, and Wu (2011) HIRFFEHESTANEISR 1T A
EEIRE - B R B L T St T B AR T A R AR SRS SRR L NBI R T
A B A AR RSN RCR St T B ER T A R SR INE T B ERER &R
BRIERTT e A E R TP RAY I E B - YNGR o 5 RSt T - DAFTE &
Rt AR YN R = A DR st = B R THISNE ZR © Owen and Yawson (2010) HYRF
SRR S E B A FHETTEE B OB R = A T E IR B R AT E A e ISR
P EB A FMEATE AN B RERERE S BZET O - BRI E =5 A )5
FRIEIE 2 IEMRATR - BXIF7Ean B Ryl & AN A HH B S A0 e [ B 32 HH s g -

P ~ it i A

GREE OB P A — et se R EE T B A T O BRI IRE R - AT IR s - B2
B am PF R AL AR A RE 2 5 i B A RIS -

TEEEERA T » 2% « BIURRETRSFTE (2006) DLNEE EEME R E0F « I
o Pl BB < L B 55 =R T =0 T ol R R SR T RE - BX P e 3 BRAUAEAS T AR
T RGN & AR OF R I - MR GRS E) © PLAN - GRS AIRE & o B i e
7 B0 e i PN L P R R o R < oG T A B TRE B I R R o OF B T EE R o BRUK B
(2006) BIJFN AANTE 2255 55 11735 B B AG 1 22 SR R 32+ S8 JE8 Sk B e v T A2 =0
TTRRA S RH B A FT AR R B - BB A T 5o 2Bl F 155 D RITHE T & OF B AR BT & 3K
o HAFSSE RN - OMFRRNEIEE B ES @ RITE(LET SO - [EZ B
FEELRCE Rl » BEEN G IFE R - A aEE @i (7 B8 B R RS R 2 K
FRAHIRIRE » DASCER & OFRR R H Y -

TERE PN LA B SR AR A HIRYFSE © Ogura and Uchida (2014) BYRFZEAIRAIBRIT &
PEERTTHUSEH AR E AT E » HtseiE R i N NERTT & O &l ZES
N PEE RIS - AR ERBSRI TR & ORI Es2 2 5 B2t Tehs SRt B/ N SR THY
GO IR E FERR - MIERE OISR AR - G fHE A B/ NRTT IR &
FHEYHLES - BEAF SRS ST & RE R A R - i B B R S A L AH A8 E S B i B R 1
o BAHEHEES - MREmEEERE (2014) HIDIERVEA& R N A E S5 8 - 815
H g AT ST RS ] AR A& 0F 5 DR A RE RER - FSeiE RN - HERIR R
HETEDRIELT - ST S0 BB IR E REREE T, -

Ah e El R T A O AR RR S R B B (FE2EE 2) - TE(E I R OTRRED
53 ST 9T R EZ PR A 5= - AHRRFEAHRE - =R ECE - PRI
FHE SRR E - EEHER IS AR EREE HE - CEO RIS/ LR
& sVAERD MRS HFEERYR22E (Kolasinski and Li, 2013; El-Khatib et al., 2015; Yim,
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2013; Huang and Kisgen, 2013; Custddio and Metzger, 2013; £G5B &=1A3E - 2010) -
TEN R G ARGER 3 BRET 8 BN ERRF 20T $H B 28 & SRS R R~ FIRkiF & - fHAREE
HEJJ ~ PFHEEFCES (Garfinkel and Hankins, 2011; Gormley and Matsa, 2011; Uysal, 2011;
Akbulut, 2013; Haleblian, Kim, and Rajagopalan, 2006; Vanhaverbeke, Duysters, and
Noorderhaven, 2002; Humphery-Jenner and Powell, 2014) - B2\ S YMNSEFEANBOERIGE
FRATRE(REL A & 4%, BE 4% (Ishii and Xuan, 2014; Renneboog and Zhao, 2014; Cai and
Sevilir, 2012) » BN RIAEEEHIANE AR « ARNEH R - R EEGHEHE - &
MO\ RIS - B E(LEFE (Deng et al., 2013; Levi, Li, and Zhang, 2014;
Schmidt, 2015; Landier, Sauvagnat, Sraer, and Thesmar, 2012; Kolasinski and Li, 2013) ° £
BRIEFF Ry RN BRI BRI SR - BIREIREME - BUSEAEAEE R U R R
% (Rau and Stouraitis, 2011; Duchin and Schmidt, 2013; McNamara et al., 2008) ° £ %
FFIEER S E 25T am N R B 2 AL B bRy 2= SR O I E AR Y 2 2 - IS B ORISR 3R
AISE 2otk - EH SR - R B - BZREE - BiRE A AT s
N3 R AE AR 52 2 0 22 R L RV ST B U FRE (Karolyi and Taboada, 2015;
Serdar and Erel, 2013) -

BEAN - [mlET B GRE E 28 v a2 5l B R Al SRR B R IR BRE T 7% B £
BB E - TEE ARG H - #5 SORGET am A F N RS BA£R - 40 CEO BdE
i & EE CEO B = B X A A& Al 52 B OF I AS SR - 11201 » El-Khatib et al. (2015)
PRET CEO HUMEAB 1% L2 e B OFI R 8 - BXIF9E 38 8 CEO WM& L (M2 B = IR -
HprHEA RIRETTROR - EUE ARLA R & Bk - FrDlEfdis i 0y CEO AME D
R R % - GHEREEDRE - BRT A RN & B80S - A FIERY
e B CRA = b B AU - e B R O R SR DL RS B R 3R - (Al
Ishii and Xuan (2014) F5HF ~ #eOF A FfH == RIS B REVE Y] - E0F A FIBE S H
BUEE R ~ A -« it E e B E R A H S - B E A RS & r B R
YIRS - NMEGHA SR S E S - OHERIEE MY - Renneboog and Zhao (2014)
FIMFsE th B E T - Ot A FEMHERINEER - HERE S - BEA 7 E A FE
RN . AESEREZ BEAFNESARESEREEENRIRAE - (HEH
s A TR Y B i N AR i S AN L Al % B AR B B o el BT S RS Y 22 52 - AR 0 Cai and
Sevilir (2012) fEHH EHFHEBEAFWEGHEFEIRIES - A EOF S TSR OF G (EAH
K - B WHAFIES = ARHEEERERE AR - EHAFAZEEERESNES
RN EE 1 & AR R - P DAHER& BAGR AT EOF A FIRLE G E(E - B FRGEER S -
IVE BT amAdns BR (R RS2 2 - H140 - Schmidt (2015) FYEFEERE AR
EE R RMAERITIRENRT - ANARACHE A\ B B g ol B A BRI B CRIT - GRERYR
MR R BARITREESGEER - ARRE A B R B R R O

HE R S i s
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T~ RAWEFETT I

o e P EE SRR - AT e D BEET S S E B eE B (E - sUS Bl =R E PR 2 52
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Review of M&A and Joint Ventures in the Field of Corporate
Finance: Asia as the Case Study

Ying-Jiuan Wong, Associate Professor, Department of Business Administration, National Kaohsiung
University of Applied Sciences

Shao-Chi Chang, Professor, Institute of International Business, National Cheng Kung University

1. Introduction
A firm needs to engage in various corporate investments in order to grow and ensure
sustainable operations. Internal (i.e., innovation investment or capital investment) as well as
external growth activities (i.e., M&A, equity-based alliances such as joint ventures, and non-
equity-based alliances) are important approaches for a company to achieve growth. When
internal growth opportunities are limited, firms then turn to external growth methods to
achieve their growth objective (King et al., 2004; Slywotzky and Wise, 2002). This study
focuses on external growth strategies by revisiting literature that sampled data from the
Asian market and were published in TSSCI or A Tier SSCI financial journals from 2000 to
2015. The research related to M&A, joint ventures and strategic alliances were then

categorized into two topics: M&A and strategic alliances.
This paper is organized as follows. A review of M&A is provided in Section 2. Section
3 offers a review of strategic alliances. The directions of future research regarding M&A and
alliance are discussed at the end of Sections 2 and 3. Finally, conclusions are presented in

Section 4.

2. Review of Mergers and Acquisitions
M&A is an important external growth method for a firm to achieve objectives such as:
synergy, resource acquisition, diversification, vertical/horizantial integration, globalization
and managers’ self-interest. Extant research has applied various theories to discuss M&A-
related topics according to different levels as follows:
1. Individual level: At the individual level (e.g., deals or managers), scholars apply the
perspective of synergy overconfidence, network and agency theory.
2. Corporation level: At the corporation level (e.g., internal and external characteristics of a
firm, or corporate governance), scholars adopt the perspective of network/guanxi,

organizational learning or corporate governance and a resource-based view.
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3. Industry level: At the industry level, scholars use the perspectives of M&A wave, herd
behavior, hot political periods, environmental munificence and dynamism or market
power.

4. Country level: At the country level, scholars quote the perspectives of institutional or
cultural difference or behavioral finance.

A summary of the topics and theories related to M&A please refers to Figures 1 and 2 as
well as Table 1.

The summary of M&A literature shows that little research has investigated how TMT
overconfidence or transnational TMT affects M&A. In particular, few M&A studies related
to network/guanxi discuss how supply chains, business groups or family firms influence
post-TMT turnover and performance. Both business groups and family firms have the unique
attribute of closed networks, and are prevalent in Taiwan. A Taiwanese sample set also
involves the characteristics of weak investor protection, family control, concentrated
ownership held by the controlling shareholders, and cross holding within the business group.
After reviewing extant M&A literature, we suggested several potential issues for future
research regarding M&A by using the unique characteristics of the Taiwanese samples.

First, little previous research related to M&A and TMT turnover has focused on family
firms or business groups on their investigations. Embedded with unique family effects and
networks, family businesses have the incentive to be generous to their children by providing
them with job security (Luo and Chung, 2005; Wong, 1985). Future research could visit the
issue regarding how the family effect influences post TMT turnover and thus M&A
performance.

Second, the closed relationships among the firms within the business group have a great
effect on the strategic decision of group members. Future research may investigate how
family business groups affect the turnover of family managers after M&A, and subsequently
the post-M&A performance of the other subsidiaries within the group.

Third, based on the perspectives of the upper echelon and family effect, future studies
may discuss the orientation of technical M&A, as well as the post-performance, under family
control and governance. Finally, different types of organizational forms may have various
impacts on their rivals. Future research may further discuss how M&As by business groups
(Supply Chains) affect their rivals’ innovative performance within, as well as outside, the
business group (Supply Chain), and how M&As in a family firm affect its rivals’ innovative

performance.
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3. Review of Strategic Alliance

As opposed to the M&As, in which the acquirer invests in the majority of equity shares
of the target firm, strategic alliances generally involve only part of (e.g., joint venture), or
none of the shareholding (e.g., contract alliances) in an alliance. In order to distinguish
ownership-based and non-ownership-based alliances; in this study and section, ownership-
based alliances refer to joint ventures, while non-ownership-based alliances refer to strategic
alliances. Compared to M&A literature, previous studies regarding strategic alliances by
using Asian data are relatively fewer.

Because both joint ventures and alliances involve the problem of incomplete contracts,
the partners may engage in opportunistic behavior, and thus face the hold-up problem as well
as the potential monitoring costs when an alliance is forming (Chen, 2010; Lai, 2011; Wu
and Hu, 2009). Corporate governance and trust are critical issues in the research on strategic
alliances (Lai et al., 2014; Ang et al., 2015). Table 2 offers a summary of the topics and
theories regarding strategic alliance.

As shown in Table 2, few studies on joint venture and contract alliances using Taiwan
data have been published in the top-tier journals. The potential opportunity to publish
research in the top-tier journals, while adopting Taiwanese samples, needs to emphasize the
unique attributes of Taiwan data.

The issue related to alliances associated with business groups may be a possible
problem as business groups are a specific organizational form in Taiwan. Cross holdings, as
well as closed business relationships, among group members have a great effect on the firms’
strategies within the groups. The first potential issue related to business groups involves how
a firm within the business group that forms an alliance with a company outside the business
group affects the other firms belonging to the business group. What are the disadvantages
and advantages of this new alliance relationship to the other firms within the group? How do
the attributes of different business groups, such as the ownership structure or a firm’s status
within a group, affect value creation on the part of the group members?

Second, in Taiwan, supply chains with a completely integrated up and down stream of
industries present a specific attribute for Taiwanese data. Future research may investigate
how alliances affect the firms belonging to the other supply chains in the industry, and the
value of a supply chain, or how alliances influence the competition and value creation of a

firm among the supply chains.
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The third potential issue is to investigate how alliances with a famous firm change a
focal firm’s corporate governance, the degree of analyst following, the volumes of stock
trading, or an increase in institutional investment. Finally, extant research in management has
switched the focus from a single alliance to the alliance portfolio. An increasing number of
firms deal with a dynamic market as well as rapid technical changes, and develop
competitive advantages by adopting various alliances. While a firm has to face multiple
alliances, little extant research has focused on this issue. Future research may further
investigate how a firm manages its alliance portfolio (Lavie, 2007; Wassmer, 2010;
Majchrzak et al., 2015).

4. Conclusions
This study reviewed the literature on external growth strategies, including M&A, joint
ventures and strategic alliances. Moreover, we pointed out the characteristics of the
Taiwanese sample, such as weak investor protection, concentrated ownership, a prevalence
of family businesses, supply chains with closed networks and business groups. The attributes
of the Taiwan market provide scholars with good opportunities to study niche acquisitions
and alliances. Through systematic analysis, this study sheds light on potential future research

topics related to M&A and alliances based on data collected in Taiwan.
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ABF 5 B 2000-2015 46 B P94 3R B3R 49 020\ 28 2 SRR » ASSHE T A EL Y
AR E MG ARG EHET AP RATHRA - T AR BRIy 82 BAl
Bl CF > R PR AT BT R BT - TR A REH - B
WEAARRANR SN E A AREERRA  AATE - BANETEEAL - &
Z R\ AR R AR R 5 IR DB AE K B TR AT AR S
R % B o AP % 3 B IS T B AR 3 P - 9B B ok R B 19 B SR R SR AN B N\ 4
WA P E WA H I AR SRR s IR E % R
RATHA A 2 RMEEN Y T ARERARFAFETEMA ABREEE
% T B KRAT % B K AT AT o

[ BESET ] BEEAEIEN ~ BRBZHERX - BEAH - XREE
Abstract

This paper reviews the IS adoption and implementation literature for the period of 2000-
2015.More specifically the top six Taiwanese journals on the information system,
management and e-commerce topics were examined. In total 82 articles were analyzed in
terms of theories, research methods, unit of analysis, and research topics. Our research found
that Technology Acceptance Model has been the mainstream theory during the past 15 years
in the Taiwanese IS journal. The individual level research, using survey method were
appeared the most. We argued that the IS adoption and implementation literature in Taiwan
in terms of the theories, methods, and units of analysis are considerably affected and
narrowed the scope by TAM, lacking of diversity and contextual concern. We further
compare our finding with the trend of international IS scholarship, and offer implications for
future research directions on IS adoption and implementation, scholars to publish multiple,
complementary levels of analysis across individual, organizations, and industries. Macro
level study considering the variety of IT innovations and the intersection among different
levels of IS adoption, implementation and user is also important.

[ Keywords ] IS adoption and implementation, technology acceptance model, IT
innovation, literature review
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il

=]

EENEHERIHT ~ PR LS ARURFFE R - fEa A = TEENEHEREET - A
REHZERELZR - EEERREENVRIEENEMEE (International Conference of
Information Systems; ICIS) H 1983 & DL7K » {i £5 48 Hi TR pyE A B 5 F (IS
Implementation and Use) ; {FRHEOKEm A EEMFEERE . — @ 8 2Em A R MER
Bk T BEE AL - EEHRHECR AN 17 B g {E N\ T F B fH # e A2 Bl A -
R TR FEIREHERZERS - W B AR ARYRRE - DUR HE R AH A
TEEENRAG AR -

fEIE 20 T R PRANELEE A | BT - BEEREE A LD E B R R e 2 i =
(Technology Acceptance Model; TAM) fEEE & i [55 Fy & VE HREEF £ 1Y » TERHERAR
I ABSEAR - EFEE S BRI ST AR DAL B 5 R B2 8 (King and He, 2006; Schepers
and Wetzels, 2007; Venkatesh, Davis, and Morris, 2007) ° [M{E& Vi B 77 B (Journal
of AIS) 2007 FEFH HiRFE T » HF TR EmAH R Z AR E R A (Benbasat and
Barki, 2007) - ;& 2E[BIEESE N 5 E RH 2 R AP B RE(LAIMF R BLET - o B &aHE
HEE BN ENRIECE A F 1 - BRI 60 Bl 5252 (G 5 o AR
o AR HISERERE - 55 [ S E A B a7 s R R AT & = -

IR » AR E TR Z AT (R B SR T B AR IR RE - B 258 B
Iakaat - TR AR B HRAM RO R FE B EAIE - A EEERHem LAY
ZEH% (Venkatesh et al., 2007; Silva, 2007 ; YE#TE  REERFEES - 2005) ° R0
FeEbMESE " BIEERANEE A BRI S AR 2 MR R SRR
I Em SR AT RE M 2 3T H AR AR A SR BRI R B R B e BRG] - RS T 1R
MR EHEEE T RN LS AR 2 (E RN RIS A 2 8L
IR IE 2 AT Sy E 2R B -

AWFFER H A S Fe B A " BB B A AU SRR LS A AR R R 5
f - Bl AZ BRI 2 R U S B ET 52 8 - S e B P - B2 SV B B R TR
SRRERE - PR S RIE T FERTE © (—) BN TR EE A FRERIERER -
P& HVE B B S S (B FE B SRS R ] 2 PR T WIREE PR Gm B /5% 2 TEWIRLE R ST
R BEEFTWRLErFEERE 2 (=) BINEL T RHERARELEE A | AR A5 R e
B PR T AH B - RE R 32 Rl B (T 22 ] 2 BRIt — FRA R AR SE BRI E E - B
WRLL m] DUE 15 B N R A AE R o 28 (5 85y 2k 1 B0 Lot [el#E - AR ZeolgE T 5
WD TEAREEHE TR T - 7F 2000-2015 A BEEH SN BBE A /8 - 4
St 82 EEm

ASCHEME ST AT+ 28 " ETRSURMERET - FefFTE S FE o1 A B ol e B PR R R
FoERAm B A RURFFEtB S Bl g i © 58 =B/ T A A SRR SR EE I Bl 7% © 3 T 2KER A
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WP FERE R B R R 5 AR —ER o TR AT SERURE R » AR " BRI ERNEE A |
TRAEE G ~ BFFESTIA - EREES AR -

&l XREEREY : RIERIRELE ARV RS

TR FVE B EISH - DL T RHLAUERARELE A (Adoption and Implementation of New
Information Technology) ; HIIff5E—EFEE&EE BB RGIBEZENMNE - 5
EHEHAMIAE T ARG 24 - DIE BB GITTHIESE « BB SRTE
H) (Davis, 1986) ; # [T 4% {Hf E BHGE A GH % B Air 0 B B9 P B B 2K B B8 RE. (Markus,
1983) ; HE| 90 AR FREF A « AR SRELRHMRER T =7 < HnY A BBl 522 -
WA R FEHIEERE (Orlikowski, 1992) o Ui FEigEEE R EE R - TR E 5
WHEE DB L - (H— B R HEEEVE B P AIER IS - 17 B FH BA 22 i U B 52
Y EE B -

EE A EEER BEES T RHEAERRELE A | @A REEMIERRCHE
—R%11%% 7] > Chin and Marcolin (2001) %R 5 A B EECHIF 2 AT 00 SCEkIE] RE S
Journal of the Association for Information Systems 2007 -t H kR T —HAFF I T/ 4E

TRIRAIERMMELE A | SREFRERZE T e E s A HEmR R 2 sl
(Technology Acceptance Model; TAM) Bl HAHBIHYE FEMT I CEREIRR  EEE R EE
HIBIFE & E B & sk (ICIS) » HIE 1983 LK » —EFFEDL " RHAYERIRELE A | Fy
TEMTCEE - AT B R EFER R SE B R S 2R - BEELE IR TR R 2 |
AFeE AR AEE - EIRAHRIT 72 32 Rt 2 Bl Er R B g - BRAW SR T - fF
Fo N — S B S B A LAHRRA T FE i T ) 2 fE 8

EE G - ISR R E 70 FGEIGRMHET R - 25 Tk 40 (EF5H
KREME - R T A EREEE o BEE AR RAIRIEGED Fray 2R BT - 5L
WA AP Bl R e LR W JC B B - E R T BT EFRYEE
(1965-1980s) ~ HHEASEHTELL T BH 20 ) T A2 B At 28 e Hh A Z2 4 S R
(1990-2000) ~ T 2000 4324 HI3Z W DU 26 TR Bl it 90 5 -8l - {3 M B il
s b - A 2B S E B TR EI -

1960 FEAHAE AN EREELE - ZEBRIGER A E ST S B R = ERE ST » SRSIBRT
BUHITTIEE) - (F R E SR THEE - fEE(ERH - BB G R &R AT RER 2K
ISR EE - PIALERENRIEGHETE S ERE - e B g TEHRHME - Bt -
FHARITRH R AN B B2 2 IR AT (1965-1980s) EZERAYIAY T RERZ - 1A ER &I
FHGESTERT B S - N E AP B E AL M - #E B R NE 2L
i FERRRE SRS ANE BRI T - B - A —E RSB RIp9E 8 2
e T THIE (ERRERE (Implementation Problems) | * BE5R 35 S [H RE A W LL 2 JF E R 14

DUR it B ELAN AT -
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4K B A A H AR 49 9 SN B W B2 A8 3 o AT (2000-2015)

EHETHTHEHEERE ) RN TESEEREHBIEZHEE - B
Churchman and Schainblatt (1965) FFFE{EFHARIRET BT HARAIAYEERE ; Swanson (1974)
727 B 3 S R R TR B fide 3 2 At AP 6 B S AR A 2 A 5 Lucas (1975,
1978) FRBEEFICRM R A& R R » DU B TELE (FR AR E 3578 © Zmud and Cox
(1979) HIFR H—FEEITERE(ERRE - IR — B A& E - g A ' BRI -
FIE—RY] " PUTHEFRE ) fUMREn - FEERVEHRIERAE - BRETEF
IR B BY - fERHRCE AGHARETEFE R - BEA R a] DAASE A i Bl - 8 Suft s
FHREGET T RHERANELE A | B9 - & stVE BRI 78 A T B A AE R - AR
B FHER R THYEERE - B 80 X ICIS B4 — BRI RN Bl S SiGRE R 22l amE -
R FHVERE B AR B R AN B R B EREAEZE T - H TR - R H R Bl Gm e
HE IR R R e R -

BT E FEE L BN I AR 80 AR ES Ry B - £2%E Swanson (1988)
Lucas, Ginzberg, and Schultz (1990) #3$2H T " #{T Z#E (Implementation Puzzle) ; -
PEITIE Rk BB FHRARVAGER 5 ~ T BUTELEF o AS LR AL | S585 T [RIREIRS -
AMEFEE WAL T FHAROE o - S ELRHE B0 A & B A AU T TR (R R
HILUEAEFEA « [ Zmud (1982, 1983, 1984) Hy—AFIRFFCAIKFA B T afE & AHEHL
EREEHPAVEIETELIESL - Kwon and Zmud (1987) fEHIEIHT A E R DUSIRAE " $UTHEE
e | TR EE AR o 5341 - Markus (1983) e T B E I EACRME Ak
FHAR BRI TRIRATR  AHRRDTIEERRAVERET - #EANE R R B I T F i
HEEMHE DY - (HE2AIERENENRHCEE A B AERE T R GG ER &

FT 90 FAL - (B ANBEIEE AL ~ BT a R R - 58 R B AR AR
B N EE IR AR B - e E A - B (TAM) B
R EURME ST R o 7E 80 LK Davis B H [F] % (Davis, 1989; Davis, Bagozzi, and
Warshaw, 1989) i P42 HEH A2 - SRR RRE A By = BN 52 25 &R Y
PRANEL T R Y T 5e e HALFI R B G ReE o tHI R R s i U it 72 (B g X IR
FOERARELGE A T f - $2 M T — (B2 nT DUAIER T B « BHE A E B LA R E 2R
I8 — H F 4 (Perceived Usefulness) 8255 FH 1 (Perceived Ease of Use) » 5 [i# T 3178
7C (Unit of Analysis) PAME A JE RAURHLERANELEEZ I FE R E G - 2RI 1S (E 21l
BT - S PR AT BRI T B (ERYE B G R TTRI R R
B T RTEE RS ) B REREENE

90 FAER 7RI B2 AU R iR R 24N - A T EE H L T iy
SENGAE - EEFRIENAEENS - & TEERREAHREDHI BRI 2 R 'R
FHACRME AR - IRIBEAFAEE - FB8 NEE ARSE - H120 © Cooper and
Zmud (1989, 1990) FHEHT G R AR T s TELE R |, B8 E AL - TR Xy
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ST EITAREEEGERRE - R R H TRHEE (Infusion) FIBEE A7 G 1R &
# (Diffusion) #f:& © Swanson (1994) HIFZH T &AM EIFTHI =2 AL A IR - i
Bl AR BLAH AR A BRAV B B & 53 B 2K © Swanson and Ramiller (1997) $2HH T fHAREH 5=
HIME & 2K Gk — T LR A E SRR (B1420 ERP ) 15N [GIAH A8 U $sEL - AHAREE S Y
WA BT IS AR A R R AL T AR A © Lucas BAMAY[E]{ (Kambil, Kamis,
Koufaris, and Lucas, 2000; Lucas and Spitler, 2000) EE #7157 1 1E MG B A B 5 FHYHE %
ZeRE T TR E (FRYPRER -

T8 LEAH # I 7] B RFHECERAN BLE A RIRETE - i@ R E AR AR R ERS -
oS ) TR fo AL B RIS E IR L A S - RHSCSR R i R R B LR R M 228k ~ HERHECE
N B i H 2% Tl P Y NER B[R] 32 B B RE BA AR Y B [ P 70 500 HHIRAE T RHE BB A
WHotaRE - T LR B A A A B R AR o Orlikowski (1992) R EL N I B (R
H M (Duality of Technology) #vEE R HHHIFE S 2 -

T 90 FEFFE S RAVE GBI - (hEREE B e oo 2
FrERI TR T B BUMERINTSE © BI20 : Davis (1989) ifF9e & NEHL IR HIAE M ~ 72
17 T PR B F & B2 2 FETRURBH AR 5 Chau (1996), Chau and Hu (2001) FFRHE 2 Z A E
FHERMBEEEE » BASEANEE A Koufaris (2003) ASEHE 250 a0 OO0 s
JEHER e E B T RS -

E R IT PR AN B B2 2 19T (2000 F324 ) - BEE MRS EHY 38 R R E
ORIEHE - ETIBESTERS E R RS - Men oot 1288 « 9t ke
T b SAEE A R = LIS - SRR R AR R TR S TTR R R - Ak
FH SRS A 7 A i Y ER b R R e A7 B8 A Y2 8 - R R BLAF 52 5 1) - B o
Swanson, Ramiller I [5] 075 48 1 il B P B P 78 FEE 2R R R B Ed B2 2 U 7E - R
T REAE TS AT SR AN E] AR JERS AR (Ramiller and Swanson, 2003) ~ {E& ZHEIHTHHH
KA E (Mindfulness) 2N E (Mindlessness) (Swanson and Ramiller, 2004) ~ DL JZ3%E
SR MERIBIZE SRS - B140 « THGMIEs -~ B - 2 TRamaiE - ES
EH - FxHE g MR - FLETEEF-PEE AR FE S (Wang and Swanson, 2007) ©

HAN - TR BRI B ) ZoTthIH SRR - R — BRI RS
EEEHEDZERAEYGE (Business Process Reengineering) HYWFZEEIR © Zmud Bt [E]
BT AR BT 7E 1 SR R IR 2 EE T R A ERAN 2 77 Ry (Post-adoptive Behavior) © J&
LER e T R AR R - AT A KRR - R BRI H
A BEREEHT I ThREFE S i B S N34 RUfE(E (Saga and Zmud, 1994; Jasperson, Carter,
and Zmud, 2005; Sherif, Zmud, and Browne, 2006) 7 [F]H#:8 Sehi 72t 2 35 H DU E Kk
DURCR G TG R 52 Ry R BRI BB - 317 {50 FH R B AIRAR B B8 26 ST IR 9T /5% -

BEAN - BORRIRRSEH - SRR T Rt o~ ANREERNER - ik R R R s Bl
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4K B A A H AR 49 9 SN B W B2 A8 3 o AT (2000-2015)

TSRS © BIA0 © Lucas AIE HYIE A BERH #8& RAOBHSE - #E— P &5l E M X
HIBSE - WA () 2 SE PR AN & R BOCR A B 3% A SR AU 8 - BN « #iZ2 % (Duliba,
Kauffman, and Lucas, 2001) + ZE{{H % (Bakos, Lucas, Oh, Simon, Viswanathan, and
Weber, 2005) 5 DLSCE RSN R pleaH A%k ~ 785 B e SE Y REAY - il /e 8 (F R HRET
FTHYRG SR AR+ AT RSV e 2R SRR MR i - T 2 AU SRR i T A A Al R
BT - ST SR SR & AR A7+ [T Orlikowski (2002) HIFR L T RHECIIEE T
R AN ERS - T EEIER AR S LB B A (Knowing in Practice) HYHEHES

BEMS - BEE 70 £S5 - FHEMD " BHERBRELEE A SRR A
HIRHEGE B AR RIRYES - R AR S - TR ER ) RS S R
#e5 AR R - SEEEEEEHE R EME (Venkatesh et al., 2007) » (BT EHS
B H R A Eh M B gk M - BHECE ARYIRBEERIZRE - B0 - SRR G~ AH AR
o EHEHEGE - ILEEAR - BERBKE - LIERYVE RS 2 PR — DB Y
B GmR /9 o TEMEFE R JTE - L TR RV EIIE EER TR - REH
ERE A T R BRANELE A | BYRSE EEE RS E EFZE (B0 - =08
KER T )~ ZITHIZE 5k - B0« BRI - Bk F M AE R  Ef
FRERESTHE - BIFEM T RHRRIERANELE A | BETEH - BEEE B R e A R R RE AN
P B E AR T REGEZ AR S M R E ey m R E A
F LG R AR N ERT (ERP ~ SCM fI CRM #Afe) -~ mEw F i E
REFRMZ R - BA  FEEER RIS T—E - 1AL SRS
kA EE AR~ Fr B 2SR BRI N T T R BRN B A | B SERYERE
T~ BSEEERE o AR AT BT T H » 788K DUELA TG X 5E 5 FEaliny oo 8o -t
i ] DURH g X DASOR & T KPR -

2 -WMRLEA

— ~ Wtyed

AW FERYER SO RH PRAN ELE A B Ry =P #ilE - 7£ 2001-2015 FEEI AN IR
I EREE HE T B T - BRIRHEE S B R £ RE 2L 82 fRam = - st sE 5k
ME - AWTFEERI={E0 5% « (1) 5178 FHERME — BRI FE N A A ST AT 5
(2) BESURE RTINS 5 (3) FIEIITANE — (B R N [FISERT FE B A B U HE S -

Bt fEam SRR EREE G - BMTARBRHEES 102 42 A B it & B 221 F]
APLL#E Zrgeaa R (BRIET ~ A0 - AREEL ~ BEIEE - oREREY - TE(EE - EEi 55
BT - 2004) Toffig o fEEHSEMTE— R A SIBITIT > Jebr Ay &
AHVE B EREAERR I - P b I R R - S EE R - ElVEE SRS - B
S - R AL B DU R T p s B T N Oy B R PR B A 1= R R
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A BT > MERRACHERBHE - B LEMIHTI BRIV EBE ISP EA RN - &
R EAVE B ARREBT 7 A 2 M am i - Forh R A E BT 2008 F24 BAAG#1T
At E R SR SRR T I R R s P A B TR -

HR - ORI T - M EEE R EREZ - TATEE, - TR
PEE A FAHR R 7 B AR R B2 B A e P TR 7 o = o SE R T HT
#3E A CEPS Hh BT IHHIENEE P kS - HA - HiEHEE A 2010-2015 1
MR R+~ BB B o - P JGE T A 38 H B RHRCE A B R A e REAH B 2 22
sk - 3 82 7 - ISR AR SUIRERE ~ BliEm ~ WE5E5E » T ETEfmaS o4 -
7 1 BURS TR S SR I B R B -

R 1 AR RSN S ETIER SRR

BRI AR =R NEH [Epadne SRS HREN
BB E 2000~2015 34 6.94% 490
IR 2000~2015 4 0.79% 507
ETFEHEEH 2000~2014 29 8.08% 359
RILEIRETR 2000~2014 6 1.45% 413
EAEERE 2000~2014 6 1.83% 327
iR 2000~2015 2 0.60% 333
#EA e IR 2008~2014 1 1.89% 53

T AE 9 AT 2848 75 1 > FAM HI AR $2 Laudan (1984) Fir #& Hi 19 B EE /Y #9 SR 15 AU
(Reticulated Model of Science) * HHE0#E : Bigg ~ JEEMFE E-E (HRY) R/t 2ess -
FH G YY) e FH B B 2R T iR RO BE R - BB R - (n] — TE T 5 A B SR B AR R 1 -
Laudan $5H} - BEmA 0 BL6E 52 H R ZE TiEREmaREC & » ERIFEERHE - 3K
EIER A Galliers (1992) fufEH EEE ~ RHIEHE (HZHIT - Hemkpsg - T8I -
IR TEZ THRA ~ BT B SRS AER - S50 - fEMFTEERE T - A RAE T ]
DUPB5E R « S5 —TE 55 - BT HRAYRR SCE CRREE » 2R3 B SRR IR e of 8
FAREE B3 ER 4 PRAVE DU IR B G A R B G 0 2R 18 S5— 7 ERIE R
— R E I ZRE BRI FERAM o FIIA B E WY ZRIE B o0 FE A A AR T e DS B AH B8 < Sk Y
BHEME - A 7e R IGEm X A EH e iR - RS & AR R -
B T REAA T -

HHNE L 82 FRam S+ FAMERIAI T B #T 53 « B - B — R eREH s
SCHAER - MRARE O IN DA B R - HoR i B — R am SOOI AR T YR N - BRET
RHEFREFER - i5ETTE BRI - TEARHFFTAR (5 Y BB (R B B ]
Y PRI T (A - e~ ) -
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B2~ HRRBR

— ~ BHERW LS A SRBE Y T Bl ) By

RIEDITHER - 72 82 % " RHERMELE A, EERVERSCH - #EEHER T 32 A
[FRHE G - A R R R B AR " R o TP SCER
P —EG (48%) 5 HAHAE " AR iRACE G 0 (13%) 5 M " EFETRIER (9%) Al
TR =1 IR AV R - RLE 1 - thRbER - ERTE HIRAVE T - F2E 28
HEwmED AR 1-3 RAE - SEHEAERER - BN " RHEPRRSEE A #yirgerh - Bl
SMTFESSARRALL - fEE AT MR T B ZIRA ) R B - G0
REPTEE (FH A -

70%

66%

60%

48%

50%

40%

30%

20%
13%

9%
10% .
||
PHEEEER  AIRACEH  HETAER  HEH

1 HBERFERAREANR T RERAVER (N = 82)

FARIEIF B EA 1T - PTG R ER - ST TR BAN " BHEGERANELE A | 5
R AR N - (EE EmE A Al E SRR RYEIES - 2000-2004 T BH R
TRIFTIESCEGR .~ TEPENT RS . SR MR AR AR - (LA A
aE FH Y 39% ~ {H 2005-2009 ~ 2010-2015 55 —FE B 360 H PR ARG 25 R R R 0~ 5
PLE (56.5% ~ 51.1%) » BUREIN/EH GEM - AR LmIEZL T brvEss - Hpfe
EET AP AR &R TR BB EDL 2005-2009 Fy sl - (GTE
HIR B ERITYRRZE A (39.1%) 5 2010-2015 HIFE (3R T REERV#ES (34.0%) © £/ T EHT
PEHCE R o FYFRSIAE 2000-2004 [ SEIR BRI FEHE HER —/S » 2005-2009 B2 2010-2015
HIfEFTA R E S S R 1% M E —SE - RiE 2 -
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70%

61%
60%

49%
50%

43%
39%

40%
34%

28%

30%

20%

6% 6% 1% 70 %

10%
e I = I =
XS

P Y N
A - A A A A N
/1%" % /% 4‘%’ ’%’ /”?‘A ";@/ % /.)?3
& &S & &S & &L
R R A R R A R R A
2000-2004 (N=18) 2005-2009 (N=46) 2010-2015 (N=47)

B 2 FEF R AMEEARE HIRIERVEEEE S

HEMTHE - R T TR, - T EE s L T EITT e
—FEECE HBE AR 2N Eﬁﬂ&@m&mw)ﬂﬁﬁﬁ@ﬁ%Z%Aﬁ
(UTAUT) (5) ~ BVETT BB a0 @)%%ﬁ; s (3) ~ I (3) ~ A E MR (2)
TSR AR (2) ~ B AHRE (2) ﬂﬁﬁﬁ (2) ~ B ~ FIHE IREEF B G
(2)' - IEAh wﬁﬁ?%*;ﬁﬁn@ﬁ mALE I — K - BRI ERER R S B
HIE R LR ES - KRESEFRADEM G - 2REMEHERERH EXEE 55 -

= PHESRELG A CSCRREERIN T WESE L L BE

MAEMFZE T EETTE » 1F 82 feam SCH » i i (R ZE 07 5208 B M s g & i
HEHE 66 1 (80%) ~ MEZEWIFEEXRE 10 5B (12%) ~ HABAIRSE 5B - Flanx
WERIIT  IRETTE - BWESERE  BRROITMEEHEZ 2 - 8RR
FINEME - WEEAI 2 R ELE(L TR 0 - EREBEIUAMSE « #iLH)
e A T A A R EL BRI SCE TR - RE 3 -

1 FEINA R B R R R 8 -

223



B SR AR 29 51 N SURK B R 54T (2000-2015)

90%

80%

80%

70%

60%

50%

40%

30%

20%
12%
7%

10%

0%
BE % Hitb

3 BERRFMREARHRERARATSE (N = 82)

NG BA AR E - WHSRAG SRR - WFSE 7 ARG SR B = SR TR R ] - 23R
H LRI G2 - MHREY » BRI ME IR PR EFE BN B R A
HIERZE > 2000-2004 (75%) ~ 2005-2009 (79%) ~ 2010-2015 (83%) ; ZEFAEEFFLHILLA] -
R ESR A AR A - (B AERE — 2 Fh ] 2000-2004 (17%) ~ 2005-2009 (9%) »
2010-2015 (14%) * 1E 2005-2009 FfEfH#EUR 4> » {H 2010-2015 P {E E] 2000-2004 -
R LR » 225K BN T RHERARELE A | B9 FEE RIS 7 - SR
FRYERTRITEFARIATRESE - B EMBERAIRTTE T - ER A+ A AR E ERIE - i
RO AR ZR ST 2 R RN R BRI SE 5% - BUR SR E A 5 a0 ER - 1)
G RHFEREZEM -

e DU HHBR B9 B G B i 0 FH BRI 92 5 I E T A2 oA » HI S8 FR A A HH 3
HIR G - A e UL RS A R LRGSR E T - B2 (94.6%) ~ BlHT
PEECHER (90%) ~ FTEITT RHEER (100%) ~ (EFBEHECEECEAL (100%) © B T RHEEZ 5
R DEHIEZEITE (2.7%) 250 » HERE s H R ERER A 5 FE Mt - 8
S TR ELE A R SCS EE R DS EE RS AE L =%
ol - RES -
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=~ PHERELEASTRREE TR T 48 BT

TESTHRFT ER FHEY AT T A AR - AP seth 83 - TERTE BRI SR S8 A KR
Feam LT A 68% TR T BTSRRI T ETT - DL A, Ry T BT
FEIRUE 28% > DLEZE R T BLTCRIRFFERIAING 1% » SHHMZ R FERIE 2% -
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6 HZERRFMREARAAZERANZTET (N = 82)

MERHEEARE - DL TR o R T3t (58%) HIBFFEAE 2000-2004 5 182
e LTI AT BETT - BEEE/SEHY T RHERANELE A | BFFCERLL T AHA o Ry oo dTE
JC - HEELL TEA ) AIRFTEETT (42%) o (ESEDL THERR o Ry s AT BESTHIRFSEAE 2000 £
L BHEE NI RS 21% F) 25% 5 LA TEA J S BETRIRFSe EE R E IS N - 78
AR - BHERANELE AR FEEm SO - B0 B L ERDL TE A o Blfge
BEIT > 2005-2009 (74%) ~ 2010-2015 (72%) * EREZEERAIIFRAIEZEZ®EE - HE
2005-2009 (3%) °
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7 ZEHRFMNREA & E BRSO E R 2T

P~ BHEERAELE A SORN 280 T R ) S

TERFFE R T - AR IR AT A G SO BB RFREER - DA AR 0 DAAR i e
Atk - LIS RERAY TR - HAp B 2 T RE R MBS B TS (59%) @ LAY
FHEA EREASE © MEERERTT - EYAEnG - AR BERE - ETRAS ~ ik ACHEnG S o HEELAIE
YRR EA AR R E G R - A5 FTE fe U B 26% - RAYAERE AR
5 ERP ~ &AM  HIFRE HEAHE ~ EALRHR S A =T R A2 TE s S
15 FT A G SCREBREY 12% » & RAYTER T E IS TEIRG S - TTEIIRTS - =6 APP 55 -
REk2-

EARBR B RE - MBI R SR BT iR - maE- T hFErMaER
T8 S R R AT 3L+ 2000-2004 (50.0%) ~ 2005-2009 (58.8%) » 2010-2015 (61.1%) 5 [
FEATEN RS R R b - ST EERFRE AR - 18 2000-2004 1R HER XA R (0.0%) ~ F
2005-2009 (8.8%) ~ 2010-2015 (19.4%) THEAWFFEMEEUER - B TEIRG S EE —FF
B F e PR EF T - BN EMAHMRE SR A - wE T R FREEE
7 % B AT B R 5 ERE YT 0 - R A 2 E - 2000-2004 (33.3%) ~ 2005-
2009 (29.4%) * FFplir A2k T v s R BHER » £ 2010-2015 (19.4%) HIFRAYELG - £
LT BT B e s T RE L BN R
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R 2 "HRRMEEA | AT EEER

IEENSE HERFEER
S MIS ERP « T ERP  Efl 34 « MM SRRM « BRMHRY - APSE e LRHE -
= e {LR# - HFESERME « EDI ~ $4EETEH - (FXEMMATIE « HBREIEHN
1TENETS 1TEHARTS ~ 1TBNIEEEER - 1TEPUBRSIEES « 1TENES T4 app ~ 1TEHEIRIL
BU(TEREE  HBRRERTT - SREAR - ERIETLES A5 LEEY)  FHRENL - BEMMRNS B
P— FERIEE  MBMIRRM « BSEEM - Wiki » 18 FIB(F « BB BENRM
fasitiais BT IRITHANT ~ web2.0 « B4EEHELL « B RMBNRY EXAITR « &8
RSB T
Hity BHRHERMR « MP3 FES 52 « BASENELERERE - WAP EISERBENHRE
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9 HEIRIRFMREA & LR AR REE 2

Hi e DA R A RIT 9 25 RE BT 98 7 HE 1T 22 T » R S8 B i FH3R B = FE it
e B AR MIS (77.2%) ~ HEBSEET-RGH5 (88.9%) ~ TTEIFGHS (100%) @ fERmWl—71H
HRIE  ASEEPEMEGTHAEE o EHHER MIS Bl {th 3= REER A (E 2 7E Bl H At
WFFE ST LRI ELG - W s R T Bl P 745 B A e FE - 75 E R
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h ~ tHEIEm
— ~ P

FEAWFEERER 82 Feam~C » HHEMA T 32 BN EIAYEES - ARIME AR AUFERR
W9 - BEpESEEEER TR, - T RTERCE R, Wt 0 T RH
B ) E—TEMRE R AR - BERSE R A HERRIA T - BN RERER S &
EAETE B GRER - S—AEHERH - HEEER AN FE e R AR 521
WoeEfEE 28 - LB E ~ BRI SCRT » IRE GRS ZEEFTTEER -

ARFFCHE R ELHEHT R (2005) RURHL SRR sers RIEF ML - e - Rl
AT L FRRR % - ZEAISE AR IR R R EREHE - (HE R ERRETR
o & G AR T2 MR R a2 AN - @ T SRR R E AR
HIME o FEBEELET RS —SCOGE T H4F  @E MR AR R 0 H i - BHEERED
R RE - RIS EAEEE+AEI 2R - HEEARPEERI R
Hh SHAR IR LR  TENE - RN A BEGER A E e e S R B
Bl 2R S e B E RV R G | © SR E R mE# A Z25F  Zoohyis
PR > SHEY T RHERWELE A | SREFT TR BRI AE - RO AR T R RN L
BA L BEERIERENE -

{5 A& R IR PR B 1 80 44X Davis (1989) » Davis et al. (1989) FrfEHHAY
B g2z =0 B N R FH B #r E e R il fb - BBl & R8s ey a Rk
(Usefulness) 15 1% (Ease of Use) S Ruflil 3= B E % - BORy B FEHA T R RHZ AT B ER
FNHIRZ CWFFCEE RS (Venkatesh et al., 2007) - & RHVEHE BEAHRI Y SEIR 2 B i T
S5 | i Davis (1989) » Davis et al. (1989) 35 /i SOk - 5 [HERHT B2 B 2 a8 e
PR -

Silva (2007) S#E—Ff5H » R E2EA KRR —EE BRI RO - &
REHSEREE G E AR 2 G T B IR B IR % - W T B[R] R B FE T 2 it
FE T H ~ Sk o BRSSP T — (B IR RS R EE B S A
HYE AT B B2 1O S5 - it 735 T AR B Se fIRE T i b i i 5 2
[HiRE - Silva (2007) fEHHERFR A E & LIRS E 2 H SR 2 A
EEmAI R R EEZAIRR o R R R R M T — SRR - R R T AR
HERIARET RS - R B EREE R LI e A - FERI R L= DR B2 i =0 i 7
TURHERE IR - e ERE A S s (AR R BRI T EE I ER
FEETHT -

FAEIFEAE RAMENZE T Silva (2007) LI FCERREY A - A H PR A3 R Bl
W TR T A X A ad SR g 8 (RIE 5) - AEiE Ukl B iERHE 2 =T
PR RTPY R R0 52 DART G B E T IT © 38 B HH R i 78 BT O MRS SR 98 1
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H ~ iR E R (Isomorphism) » ME{EPE ST T BHL BN ELE A | kit gl -
EREIEA T RPN ELEE A BRI -

FEft T RHEEANELE A | STRATER A VB ER SR IE AR E - B RAHRART FE TS | F
REREmER T EAVE B EE R AR AN - HRER G - B - R BRI
HELRISH B - AN BB YA ARES: it & B2 1 < 5 TEAG SRENEE T Silva (2007) BN
TUMRE R T — (M85 R EEMEER S - HRERHEEZE AR E AL
M2 IS - RIIE R S Em (8 1 B A (2 A A Lt DB B AR I FE A B - TiAE
ik~ ke BRI BN FE R R -

JE M A AR R E AR DB ER R R RETE B LS - Bk - IREIENEERIRH 1980
FWIFAMEERIL - 1990 FHGE B EEE TG B2 Mg - BB EN 80 & ~ iR
90 FHIRH 2 AT DRI R - Kt - ek B R e i e s Ny R
FOERANELEE A | W52 - RIS ERREC - TR ARG « I — 8BS S A E AR A4S 2R
HEHHERS KA R HRX - BNEESZIEIP R V2R E &kt
Feryn [ B T ERRITRE - Wik - BHE S OISR S SEBEINAE R
AT EITEIE R RIFTE (REEIBRATHE - 2005) - 3828 n A DIIESE Rk
WEHEAI EL B S - AL - BB  Z R AE A se B th A A E R B Ayt & (L B 3L
ik A= EE LIRS FE ESERER 6 - REGEREREGE RS PR
RS - MESHADHEEEE R L (R - RER - FF9lBER M - 2010 ;
Chwelos, Benbasat, and Dexter, 2001 ) - ;&P FEHIEZEIRSS - IR TS B BIR
f - BRLME N R ERRIR R A pe e 2 S e -

NI - REEFLULHEE R ERR R T il fn i i = - T AR R B PR it =2 20 EF
Z'E5E - A0 : Schwarz and Chin (2007) f5H - BHERZZHEGEETEMEL TRER
Fof FHELERAN AR SE - (B2 ZERY FE B B 50 P A A R A e A2 - SRR =2 3
g TERRIRfEEZ Y - OHEEZES L AN - JEE S ER ERtE B
ARG T AR AR - B 1T R B R R e — BRI Al - HLOE T RRELERE - 51
TEEI 7 2 B AE EE 2 BRI (Holistic View) ©

AL - FZE23E (Venkatesh et al., 2007; Lucas, Swanson, and Zmud, 2007) tBF5H] -
AR T RIERANELE A | SHIREHE R R - BN REIRR EEA R 2 i U3 Em LR -
HEE— SRR T I A (Interventions) » A]EERYMERE (Contingencies) B H A A FE
FEERY g O AR A o Mt R - e A AR AR | B SEIE R SR AR T
[ - JETE B E RS AT (Innovating with IT) $EIT - 21K {77 F 2 f Bl 72 81 1Y
T FEA Pt 8 A - B8 A ERICHTRY ~ il AU B R s AR BB B 3Rk
HIBFFE & R BT R SR - 8 8 B e B8 B K -

TR+ ik AR R R - IR EMERE - BRI A KEZAE - &
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4K B A A H AR 49 9 SN B W B2 A8 3 o AT (2000-2015)

PEALRF IR 2 i = - BB Z A B D H 'R & = - BUKEZ I E
B T RHPRAMELE A SCRBOR B E B R B R R A B R BRIE AR - f120 - it g &R
(Stubblefield, Carter, Jones, and Siffre, 2010) * B3RS (K} (Kreuzer, Born, and Bernius,
2013) » MEHEE (Alter, 2013) F2HHDL TR #E R (Work System Theory) HUG#ETE
HIRATEE: - NAEE2EE - Gl RH BB - A R = A B RS TIFE
5 LIRS~ B ERIERRAE R R Z E AR - BB ES S WEE
L E ~ FRMER SRR 2 HHE -

EIFERERE - TEAWFFERIRS R A 28 3 - Bl N SRt R A R DOE Tl B A
FHE R =Z i A = BB i (5 P 2 B 35 - SR B SO R LRI - SJAE
ZocBlE - BN - EIERE - PREFRCEEERISE: (2010) 5 [HEOHEEL LB G ~ HWSOELET
TLHE (2013) BEFH ARG ERGER © EOBAE - fREEEEIMERTE (2012) B A EEBE 2R
HHUAE - BB R T MBS IR R 2 ]~ R B AN = 2 B E B 7e
Rz 5 RIS EL SR R EE (2009) ~ (RFFHEE R (2014) {ERHCE & Bl i 3 E sk bt
sefaEs i B AR T 5 - 8 ST B B - (o A S U E R R R R AR A AU HE SR B P By
TriEslE - SE DUE tm AR AR R AR 5t - [RIEEE BRI SEnt A -

JREEARIR » Pl e B 1 B R Y& IR BT (Innovating with 1T) S8 - 17736 " FF
Feie sz BaPRAN | BRI - B BB B S B SR P 2 RV 5 - SEE PRI ~
JE£ BELPRR S IR AG BB B2 - Orlikowski and Barley (2001) MEREE &R FEE FE S FH % A
B~ BUAERS R A TR I R s B AT iR B G ~ (o P B R A 12 SR B HL e A s
HELTHEZHY T - IR - BRI EME B G - R E i BT - R
53 M B [ it i B R 5 6 - (e B BRI KR BN B B S G B A ] 52 B 1 B
FRETT BN - B SLJRE RIS B LTS - BE - HRE - AR (F - B R B A
HARR B T A E B A LAY -

Lucas et al. (2007) thEE - ARAKRWTFEERE 2B eI L - 77803 1 i
ERNEHAIFT AN & $2 A ARRE T - AT 2R FHE S - At R ELE — P R IE R
HEHIEE R B IR RE - 2T E(E A\ B EEREHYEE (Individual and Collective Learning)
| PERYEE R (Institutional Restructuring) ° 38 BEERRE N B AE AR HE #1 K ERAN I 1S
W P2 2R A BIa S8 AR HY -

TEBA MRSV ~ BT EE RS K - T RIEERWEE A | 7T aE IR
AR HIRRRE R 22 R ELFER - B A FEAE e 2 i T IRis T RH 22 - 1 e 5E 2 5
rHAER R - R RAIEHIE G - 2R - AIZEEERE TR - Orlikowski and Barley
(2001) f5H - WHEHEHERIVIRE - B EE e r] e A e iE e BRI RHGRET
BRI~ BOOB R - RS T s B At & SCLEEBORTEAE  H T
Ry Rt EE e A —(EEEAILE - RS E DAL - B R R AL
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&y B S AL B A S EAE A AR - — (BB T4 s B RIERgRE & Al (E -
TR - BINHITF St A B TR B I S e I A NVE I, - iy
S By FE AR 2R SRS A T BT ORISR EhRE - SRR St B SR Hr iR A B T T B i B
NS - BIA0 - ARG - BERUBEERREZS (2011) ~ BRISZE (2011) {EA5HE A R ER -
TR B PR R RN - AR A (2007) TEAHARRFIE « BIETRATEACE RS A
IR T RS ARSI AR - SRR B ELRY S -

AN - IR ZERE L - BIRSE ~ SRk i E RS RIS - thh
AR AT IS #% (Lin and Hsu, 2010; FEGEESE - 2011) ~ AT ELAHARACH ©
FIETE CHEEET RS » 2010 5 BRAEE « BRIGESETE KRR - 2006 ; £REE ~ 222515 - EHIR
ANEREEFE > 2007 ) DAS IR F firE A2 92 (VL254E - 2009 5 J2E B BR AT RE -
2005) FENEH AT IR A AHBRE AU Bl A S R - S8 SESL BRI SERE TE PR G Y
i N B EE#EEZZE (Individual and Collective Learning) Bl EE MH:HJYEE#E (Institutional
Restructuring) » #ERIEMRIREASTERC - BHEMRRA ~ B Z PR AR ELE A - H
B iREFE AR R A FE

T WER TR EL S BT T

BRI BRI A ERE - HEA SRR - e /R E R 2RI 5s#H
B OB EWMTE 5 - BR AR F S S 22 o 2 E TR
(12%) BLEAMIBFZE 7 (1%) @ Bla0  RBE 5~ R imEFa RS I LBk - 8
{EF5E S EL Orlikowski and Baroudi (1991) ¥ & FHAMR ST HW A B B FHER BRI 2845 SR 58
EL o AtAM7E 1983-1988 F14F L U B p B ZE Y &R A B HA I - SR G (49.1%) »
BEE (27.1%) ~ HZRMFEE (13.5%) R TR =IEMSE G - MRS A > HFE
Bavk » BE T HER - UERF T« fTEIRFCEEA TG EAME D% - 17 Chau , Kuan
and Liang (2007) # A BIPR B 26 E & afeam SCE NS FHEHEE (IT Value) Y3 TS5
Bt ARSI ER LR S (39%) @ (HEMFFE 7 50 R R BN A5t T (fF
ZEEVE ERTT 24% ~ BRI 20% ~ TARE R 5% ~ BB AL 7%  BEE 5%) -

PR R A FE 53 A B PRI T AR BB FEAG S » B Orlikowski and Baroudi (1991)
5% 80 FARRSLER ~ Chau et al. (2007) #iff9E 1993-2005 HYSCER » &R ELEI N EAFIERSC
ERARITE T - B H R S S i seak et - SRR AN E ST AN
Mg o BREERERZ T - GRS LB IR S 2 2IH & I RIR 1 < SERAYTE
DLEEAR B A E & LL BB SR 8D AR B 2 i =R B G 2R A B - SRt - AR
Pz iAo dLe - JRO T ERZERE  Wise T  Whse B e R il B S & -
K T RIEERAELE A HEE R L - BE —EEERRES -

MM B e - BNE TR - EEELL TE A, BOHTEIT
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TELRE ) PURTFRRIARE =Rk - T A ) IUMFSRRIZE S o £F 2000-2005 DA T A
Fo o M B TCHIRFFCEE RS REEE T A o BUBFSE » 1E 2005 FF 2 RAllEA T —EdifE - T 41
ik o WEFCAE TRE - ML TEA ) Rt TR SR R R -

WM EITTRE - B EMG R BN EH T TR E SRS - EEYMY AR
HIZZEME - FHEA Chau et al. (2007) WP ENEHUEBERGERE R - EINEE Tk
(PACIS) BT LERIIIZE ~ BUNEE &3 (ECIS) AIER LRI s E Bk % 5
BN "R RN B A BFSERE T AUBIME A E KBTS - Chau et al. (2007) HY
WFFEER » B AIIE PACIS (24%) MAEE A XIS » 382 RO RIFZE ECIS
(8%) » 5 FEAGE AT EL AR FCAS SRV & - BURBINTERBAINIZE T B CRYBER - Bl
ORI T 82 26 e e DA AT R ORs = A A — 25 17 B BN Mt T 1 22 K B e B A Ak g
RegrA BN ZS - (HEIfFA0M - B Ay &R SR EE IS
5 R A g K5 AT T -

2000 F1% - HEPRAY RS K Bl Bl (S R HE R RUBE 2 - BT RS B T B pE s It
FeH % Bl R A e R IE R TR oK - A E & nl R Fe s s 2% T
FERE - XA ZLAIFIIZCZ BT o o] LB N ISR Al S 2 3R 75 = AR R B
— AR 9 T i B A g R S A BT EE 2 S5 B T R ) BB AR
HY TR B FE R B TR E R A R B S FEA R - AR R 2 B RE R 22 B i 5% -
AT DAHE FH A (AT 28RS B B (8 P B B2 2 15 55 » £ 2005-2015 55 H4ERH - SfER Bl
MRS RN ~ iR (TR E S E AR SR - R R SR S R E 2T
HPE G - BRI R sz i U R EE B BRI B S T AN SO - &R L~ [F]
BIPERIIE B SE JNHH SR -

grehERE T EAEE ) —HE R TEE SRR EH S ERIMNE - REW
ER[FATHE (2005) fELLHEZ 1980-2001 FEE N YNEE W FE L RERI SR ERE T - BREFR
& o MR 0 B 1999 RS EREZL AR MER A TR - nIREREREE B O R —
BB 7 HEAARY BRI - F AW S AR E R B E B - B2 Bt iR
TEmSCHIE - SR EE B R ARG B0 2R R AE - mFEIMEER
BEB BT -

fEERE RPN EZAL - /R T BRIk Y ER Al I 2 o 1O 2 R X B e Rl R
HIRRUE G MR A B A n] o HIRATR - HRTEAN " BHECERARELE A | SEISI TerY i
=T - BERRREE T E S e T EEE ) iKEME  MIEERZ TR RS R
{EIF AR e E— SRS - fla : S EREARESEEEENE - BERE—E
FHURRENE ~ HUAIPEWEZE 5 (A~ A ~ AR BESEE REIE S - SRECT FEIRYHT
PRI~ ATEEITTHIRISE  FRTR AR E RIS - BIR - BEAXEENE - #HEEFRER
B  FIRELEEE N )& o R RIS (Popper, 1972) » #iF5E L= ALY
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R - RV IAR T 2% R -
R R AR © 22 % e B 5
SURYE R AR A T 2

— (R AR A T - FTLRAORNE - R I TR AR e 7 R A
BT - iIRARML - [P EREAOARE - BYEEE% Lee and Licbenau (1997) fiH! -
R R B L B PR S R L R M - I
T - (B - eGSR I AR T - 5
R S TR T AR 7 - SRR E BT -

Markus (1997) H5H!  TEARIIE B 400 EL B A2 AT S50 77 T4 IS0 5 T
BRI+ L ¢ (1) DT R R R B ) BB ¢ (2) DL T AT
S (T MBI MR S LB © (3) DARLETRI i (s (LBl ) FERT I
o T2 PR 8 L S R AOREIRE < 38 8053 R 5 AR - TSR E 1A 75 i LA -
BRI RS  BEEEIFISEAE R R - MR - R AR

A ATRES PEE A IRIHTENT 78 - 1H
BHEE TR - RmHER 1 2 7o Fm Al HT

{

¢_[

WARHBE B R MEECE P R(E 2 s - BE IR Tt eal R - R
BB AR L ERYHINT - ANEmE H CEI A - #NRIETET TE T T R RO B B AJETT

Ry [E R BB g - AL - RS T HIRFFCRIVBRE o A A - BATE AR
BELIE IR R - ARSI EEGES o SLEE TR ZE MR -

R AIF2E 5 T F R 2 AR R S Bl B 5 B E
% TETE RIS [ B T EFITESK ) FEEN A 0 BEINVEEESIT T TEE
HYHIERFERE - BRIt - 58 (1980-1991) AfF5R 8 B2 X B NTE A AE R s - 17 R BEAE 7
e HITEGT (1992-2001) FH F i _EFHrY#Es (REFEBATEE - 2005) © 2008 FH
TRERRELAE R | HATIEET o thEE R AR RIS - 1E T RH BB A CEIK
e AB1ZESE - A0 - BRSZE (2010) BIEEET/ GIERIETE B8 - Q1 {rTsd B R B A A
FHUES R -

SRR B SR R B A N R A IR - S C H AR A e E - H
B AR - BURTEMISE R EE o BEGEDEE - SRR -
ARG R R G 2 R B R E A - SR RER I 3R - (1S aoe ke
AT EEITTRIZE ARG - A+ AR - (EF T 2R RIERTGELE E G EAIE -
AN - oEEEELZETE (2003) {5 R E S PTEIF SE AN RIS PR A A (Rl o Bl
B (2014)  GRAER: ~ WEER - HRE - IRSHELTZ TN (2009) BRI © ERES
/51 (Mixed Method) FFFERHZ fE A 2 it B R R B (25 R T T B RS s 0 AR mralE 1 -

B2 = E WA R AH B 70 E BB AR A B AT 2R - B A AR B ER FH B 2
%% ° Lucas et al. (2007) $§H} » 35— R ¥ FHALUME AR A R ERIRF SR BT 2K 74 1Y
TREL - 2 FE S R B 5 YR A R T B R SR I AARAS ¢ BT IR
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EARHCE ABRIHRIRIZR - A R iR A 07— {2 1 B G 28 5 B R S A R A A

y HR - RBETCERR A TR RN — 2L R A NPT & R R PR B i 55 =

BT FEAEAR Rk A aR "B 0 BEEH AP Z R - ANg A AR TH
8 o AEE IR HEPTERIEIE § 5504 - & S Feth 2R Fra 8T HIARAS » 1528
LEARAE I SRR AN (AT W 25 A BT E AH A T 75 2255 B B G 5 -

Lucas et al. (2007) A AEATIEE A Z BITEARRR R A 52207 - 20 ERt
FERF 2 BTEREIR - BT RHCOhRENL i B HE E - BRI AR CE —Erise
SR ERE - (EERF TEA L ERIWHEEE R EMERLE TR 5 T AR R
Wroe B - DS R E 8 A AT 2K Y A A B R A A R RE o e A - RERCEEL
(Diffusion) HYME - WFFEFERMERENE A ZE 2 E S < HrERL - BUEfEE
FETF R AR B3 2 ISR - 8 S EENTERY I E T2 TRERE T BRI B HIER L
REMRAIZ S « Kt - 78 " RIEERARELE A | AU GRS L [ERRESEhE
[F &g R ISR BT I DUE A F & 53

bt AR R R RGE FH R B R AH BT FE AR KSR R - Feff i & 38 TR B OB A g X
B ZZHAE A ~ EESETE e g R A R - TERHE RS2 i O B0 b rm) i e -
FERE N\ EBIEZZ (Individual Perceptions) HIE R » # ABEZEHER) « HA BEZAIMHMA
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Carol Hsu, Professor, Department of Management Science and Engineering, Tongji University

1. Introduction

Information Technology (IT) adoption and implementation has been a significant
research theme in the past two decades in the field of information systems (IS) research.
However, recent studies have called for research agendas going beyond the dominant
technology acceptance model (TAM), which is centered on causal agents such as perceived
ease of use and perceived usefulness. This influential theoretical model has been extensively
applied, modified and discussed in terms of its antecedents, contingency variables and
constructs refinements. The TAM approach and its extended model, while valuable, have
arguably constrained the possibilities of different research designs and methods in examining
a variety of IT adoption and implementation issues. In recent years, emerging technological
applications, such as big data, social media, cloud computing and mobile technologies, have
offered innovative opportunities for enabling new forms of organizational change and user
experiences. Furthermore, the adoption and use of these new technologies might also be
disruptive, creating new challenges for existing organizational practices. Therefore, the
combination of these developments provides scholarly opportunities for discussing the
theoretical implications of technology acceptance research and for identifying the venues
where new theoretical underpinnings might be required if we are to strengthen our
understanding of the adoption and use of information systems.

In light of the above research developments, in this paper we present our attempt to
review the relevant IT adoption and implementation research papers published in Taiwan and
to offer an insightful analysis on research trends over the past decade. In particular, we
review the IT adoption and implementation literature published between 2000 and 2015 in
Taiwan. Our two research questions follow:

1. What are the major theoretical perspectives and methodological approaches in IT
adoption and implementation research developed over the past 15 years?
2. Do these developments parallel those observed in academic papers published in other

international IS journal outlets?
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2. Method

In this research, we employed three steps for our data collection and analysis. First, we
selected journals highly relevant to IS adoption and implementation, based on the social
science journal rating report published by the Ministry of Science and Technology (Chen et
al., 2004). The selected journals are the Journal of Information Management, Journal of
Management, Journal of e-Business, Sun Yat-Sen Management Review, NTU Management
Review, Management Review and Organization and Management. Second, we used keyword
searches to find relevant articles in the CEPS Chinese digital journal database. Such phrases
were “technology acceptance”, “innovation diffusion”, “technology adoption” and
“technology implementation” used. This exercise resulted in the selection of 82 articles
publish between the years 2000-2015.

Third, we used Laudan (1984) reticulated model of science to analyze each paper. This
model uses categories of theories, methods, and topics (goals, ends and values). Our
classification of research methods was drawn from the work of Galliers (1992) on IS
research methods: laboratory experiment, field experiments, surveys, case studies, theorem
proofs, subjective/argumentative case studies, forecasting and future research, simulation and
action research. For the classification of the research theme, we adopted a grounded

approach and developed a classification system from each paper’s research focus.

3. Findings

Our research findings show that similar to the research trend in international journals,
TAM has been the dominant theoretical perspective for IT adoption and implementation
research in Taiwan over the past 15 years. Among these 82 articles, over 60% of the research
papers applied either TAM or Diffusion of Innovation (DOI) as the underlying theoretical
model. We argue that the over-reliance on TAM or DOI ignores contextual diversity and
limits research choices, other potential theories and research methods. Scholars from other
parts of the world have shown the merits of different theoretical perspectives and alternative
research methods, which have added to our theoretical knowledge of IT adoption and
implementation. For instance, there is a need to focus on a deeper interpretation on the
intertwined relationship between technology and organization structure in the IT-enabled

change process , in particular the importance of contextual elements.
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The dominance of TAM further indicates the popularity of the individual as the unit of
analysis. It also shows an overreliance on surveys as the research method. We thus offer
suggestions for future research on IT adoption and implementation in Taiwan. To capture a
rich appreciation of the process of industry and organizational transformation, single-
dimension analysis might fail to grasp the rich insight into how industry structure and
organization actions impact, and are impacted by, the design and diffusion of particular IT
artefacts in an organizational field. We suggest that other research methods, such as the use
of use interpretive case studies or mixed research methods, add to our understanding on the
process of production and reproduction of social practices in a specific industrial setting.

With respect to research topics, the majority of the research on technology adoption and
implementation is related to electronic commerce. Given new technological developments,
innovative topics such as mobile phones, social media, wearable devices, IoT and digital
agents are used in many new businesses and personal contexts. We suggest that new
theoretical underpinnings and methodological approaches are needed should we understand

the adoption and use of these new forms of digital technologies.

4. Research Implications
4.1 Theoretical Implications

From a theoretical perspective, we suggest that IT adoption and implementation
research in Taiwan broaden its scope and move beyond TAM and an individual-level
analysis. For example, IT innovation and innovation-induced transformations provide
powerful lenses with which to view the IS field. These innovative, related perspectives give a
needed historical angle and robust theoretical framework with which to understand the
constant change of technology innovation and development.

In terms of methodological implications, we suggest IT adoption and implementation
research in Taiwan diversify its research approaches, engaging different research disciplines,
such as economics, technology and social sciences. An increased dialogue focused on the
findings of these research streams can create an effective synergy of bridging meaningful
organizational-level theory. It could also change the past isomorphic development of

research methods and units of analysis.
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4.2 Managerial Implications

For managerial implications, we argue that IT adoption and implementation is not only
a technological issue, but also an organizational capability that allows for competitive
advantages and sustainability. Therefore, studies that more deeply consider technological,
institutional and historical contexts can help managers understand the organizational change
process that results from IT adoption and implementation. For instance, case studies on
organizational learning with regard to innovation and restructuring can shed light on the
continuance or discontinuance of IT use. This level of understanding can further enhance
managerial decision-making capabilities on deploying, adapting to and implementing new

forms of digital technology in today’s hyper-competitive markets.
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NTU MANAGEMENT REVIEW

Call for Papers

2018 Management Theory and Practice Conference

Managing the New Realities in Asia

April 1-2, 2018
Chengdu, China
Hosted by
College of Management, National Taiwan University (NTU)
School of Business Administration & Institute of Chinese Financial Studies,
Southwestern University of Finance and Economics (SWUFE)

Background

To promote interactions among management scholars in the Asia-Pacific region and
around the world, NTU Management Review, published by the College of Management of
National Taiwan University, invites you to attend the 2018 Management Theory and Practice
Conference, which will be held at Southwestern University of Finance and Economics. The
conference aims to provide an academic forum for the exchange of management-related
research ideas and to provide suggestions for future researches in the Asia-Pacific region.
Scholars and practitioners from throughout the world are welcomed to attend.

Scope and Topics

With the rise of the Asia- Pacific market in the global economy throughout the past
decades, along with the emergence of multinationals in the Asia- Pacific, the main objective
of the 2018 Management Theory and Practice Conference will focus on management-related
issues from an Asia- Pacific perspective, aiming to facilitate discussions of concepts and
practices in various fields of management such as accounting, finance, organizational
behavior, human resources management, marketing, information management, e-commerce,
productions and operations management, and corporate strategy. We welcome research papers
that can bring visions and insights into management theories and practices, and we also
encourage qualitative studies that depict and interpret up-to-date management practices.
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We invite the authors of the original research papers aligned with our conference

theme—‘Managing the New Realities in Asia”. Theoretical, empirical, and qualitative studies

are all welcomed. Major topics of interest include, but are not limited to the following:

Financial reporting practices and quality in the Asia Pacific region

Management accounting and controls of companies in the Asia Pacific region
Auditing practices and quality in the Asia Pacific region

The evolution of the accounting information environment in the Asia Pacific region
Investment in the Asia Pacific region

Corporate finance in the Asia Pacific region

Corporate governance in the Asia Pacific region

New service and brand marketing trends in the Asia-Pacific region

B2B marketing in the Asia Pacific region

New concepts and theories of organizational behavior/human resources management for
the Asia Pacific region

Managing risks of value networks

Design innovation and information systems

Strategy and innovation from an Asia Pacific perspective

Creating and capturing value through strategy and innovation

Small and medium enterprise (SME) management

All submissions should follow the style of NTU Management Review (see below), and are

subject to the double blind review process. Papers that are accepted for presentation at the

conference are strongly encouraged to submit to NTU Management Review, which will be

followed by a fast track review process.

Features of the Conference

The one-and-a-half day conference is featured by:

A keynote speech by an internationally renowned scholar

Concurrent sessions of paper presentations

Poster sessions

One banquet and two lunches

Tour: Chengdu Research Base of Giant Panda Breeding, Sichuan Opera Face Show

(NEIEE IR F5 )

Conference Date and Venue
Date: April 1 & April 2, 2018
Website: http://mtpc2018.conf.tw
Tel: +886-2-3366-1026
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Fax: +886-2-2363-5658
E-mail: ntupmcenter@ntu.edu.tw

Venue:

® Opening ceremony & closing ceremony at Hong Yuan Building ( 5A3#f# ), Southwestern

University of Finance and Economics, Chengdu, China

® Paper presentation at Jingshi Building (area B) ( #&%1H## B [ ), Southwestern University

of Finance and Economics, Chengdu, China

Important Dates

Submission Deadline: October 1, 2017

Acceptance Notification Date: November 30, 2017
Registration and Fees Payment Deadline: December 25, 2017
Conference: April 1 & April 2, 2018

Awards

1.

Best Paper Award
One paper will be selected for this award with a prize of US$800. The recipient is obligated
to submit the award-winning paper to NTU Management Review.

. Excellent Paper Award

Three papers will be selected for this award with each receiving a prize of US$400. The
recipients are obligated to submit their award-winning paper to NTU Management Review.

. Recommended Paper Award

Ten papers will be selected for this award with each receiving a prize of US$250. The
recipients are obligated to submit their award-winning paper to NTU Management Review.

NTU Management Review Style Guide

1.

All submissions should conform to the editorial guidelines and format of NTU
Management Review (http://review.management.ntu.edu.tw/page.aspx?pid=24&lang=en).
The paper review process follows the criteria of NTU Management Review which include
significance of the topic, relevant literature, research questions, purpose, methodology and
quality of analysis or coherence of argument. For further information, please visit our
website at http:/mtpc2018.conf.tw.

. Manuscripts should be typed in 12-point Times New Roman and double-spaced

throughout (including abstract, text, references, appendices, tables, and figures). As
reviewers often prefer to write notes on the manuscript, authors should use one inch (2.54
centimeters) margins. All pages, including tables, appendices, and references should be
serially numbered at the end of the article. Manuscript length should be limited to 50 pages
including references, appendices, tables, and figures.
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3. Each participant is responsible for the full cost of his/her attendance to the Conference,
including air tickets, hotel, and registration.
4. All accepted papers are required to be presented at the Conference.

Registration Fee

Registration fee is US$250 (no other currency will be accepted), covering the following

events and materials: opening ceremony, keynote speech, concurrent sessions, lunch, coffee

break, welcome banquet, and conference tour.

1. Please register for the conference using the online registration website. Regular registration
will be closed on December 25, 2017.

2. Registration confirmation will be sent to the e-mail address you provided on the
registration form.

3. Each attendee must register according to the event he/she desires to attend. If the attendee
plans to only participate in the banquet dinner, the cost would be US$50 per person.

4. Method of Payment: Credit card. We only accept Visa and MasterCard.

Questions and Contacts

If you have any questions, please do not hesitate to contact us.
Ms. Anita Cheng at NTU Management Review

Tel: +886-2-3366-1026

Fax: +886-2-2363-5658

E-mail: ntupmcenter@ntu.edu.tw

Website: http://mtpc2018.conf.tw
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