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Cognitive complexity of top managers gains increasing attention in the management field. Performance
implication of cognitive complexity is an important one. This article clarifies several of the original points to
reply to Huang's commentary. In particular, we comment on some issues of testability and measurement of
cognitive complexity and internal/external related dimensions.
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1. Introduction

We welcome Huang's response (Huang, 2009) to Cheng and Chang
(2009). The intent in the article is to spur discussion about which
specific forms of cognitive structures in cognitive strategic groups can
help firms to sustain competitive advantage. We are pleased to have
the opportunity to clarify several of the original points.

We first build on some important areas in the original article.
These areas may provide the basis for improved understanding of the
arguments between Huang's and the original articles. Next, we
readdress the issues of the performance implications of cognitive
complexity and perceived internal/external dimensions in light of
Huang's comments. We clarify and extend the original remarks
responding to his queries. Finally, we suggest some future research
directions. Space limitations preclude the responding to each of
Huang's queries. We therefore focus on those queries we deem most
salient.

2. Review of important areas

Huang agrees with several important findings in the original
article. The areas include (1) that the performance implications of
cognitive complexity is helpful for practical application, (2) that
identifying top managers' attention patterns toward internal/external
dimensions in high-performing and low-performing groups can
provide insight into performance-enhancing process, (3) that a clear
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methodological picture for this type of research is particular
beneficial. I briefly summarize the first two areas of the research as
the basis upon which further comments can continue.

2.1. Performance implications of cognitive complexity of cognitive strategic
groups

The question of how firms sustain competitive advantage is a
central interest in the management field. The concept of cognitive
strategic groups, utilizing managerial cognition of competition, gains
prominence to explain performance differences among competing
firms at the group level analysis since managerial cognition of
competition influences the organizational strategic actions and
subsequent performance (Andrews, 1971; Hodgkinson, 1997; Osborne
et al.,, 2001). Top managers develop mental models to interpret their
competitive environment (Porac et al., 1989), and these executives
construct mental models of themes that allow qualitative comparison
and clustering of companies within an industry (Osborne et al., 2001).

A few studies extend this line of research by examining the cognitive
complexity of top managers in the strategic groups and assessing the
relationship between the cognitive complexity and performance. Given
the cognitive limitation of individual's information processing cap-
ability, top managers may need to focus their attention on some selective
dimensions since they are unable to comprehensively evaluate all
variables relevant to a decision (Hambrick and Abrahamson, 1995;
Calori, Johnson, and Sarnin, 1994; Garg et al., 2003). Managers construct
simplified mental models to make decisions (March and Simon, 1958).
Such simplified mental models help them to deal with the challenges
effectively (Miller, 1993). In contrast, several studies contend that firms
with a complex orientation achieve superior performance (Ashby, 1956;
McNamara et al,, 2002; Neill and Rose, 2006). Similarly, Carley (1997)
finds that high-performing groups have more concepts in their
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mental models than low-performing groups. To understand the
implication of cognitive complexity, the study (Cheng and Chang,
2009) examines managerial cognition of firms with themes in the
Taiwan semiconductor industry. Besides, the complexity is measured
by the number of themes extracting from letters to shareholders. In
line with Ashby's (1956) law of requisite variety and prior works, the
study argues that in a highly competitive industry, top managers with
a higher level of complexity are capable of holding an elaborate
picture to guide an adaptive action, leading to a superior perfor-
mance. The finding results support this view.

2.2. Relationship of attention patterns toward internal/external dimensions
to performance

In addition to difference in the level of complexity in managerial
cognition, the study also examines differences in top managers' atten-
tion patterns toward internal/external dimensions. Previous research
concludes that top managers reveal relative emphasis on internal/
external related dimensions. Various emphasis on internal/external
related dimensions result in different performances (D'Aveni and
MacMillan, 1990; Staw et al., 1981). The original study argues that top
managers in high-performing groups of firms emphasize relatively
more external related dimensions (e.g., customer need and product
demand) than those in low-performing firms. The reasoning is that
emphasizing internal related dimensions is usually insufficient to
solve the severe environmental problems that firms confront. With a
feasible empirical analysis, the study supports the argument.

3. Reply to queries
3.1. Cognitive complexity and performance: linear or curvilinear relationship?

Huang's first query is that: is an inverse U-shape relationship
possible between the degrees of cognitive complexity of strategic
groups and performance? With the cognitive limitation of informa-
tion processing capability, there may be a curvilinear relationship
between cognitive complexity and performance. Indeed, this argu-
ment is interesting but requires more empirical testing. Theoreti-
cally, top mangers experience bounded rationality and can only
include a finite number of dimensions in their cognition. However,
few studies empirically test the argument. McNamara et al. (2002)
empirically investigate the curvilinear relationship between cogni-
tive complexity and performance using the data from banks in
three U.S. cities. They use three variables to measure the complexity:
the number of strategies identified by the managers, the number
of competitors categorized by the managers, and the size of groups
identified by top managers. The mean number of strategies, com-
petitors, and size of groups are 5.1, 23.9, and 5.2, respectively. In their
study, they find the positive relationship between the last two
complexity variable and the negative relationship between the first
one. Furthermore, they do not find an inverse U-shape relationship
between complexity and performance with the first two measures of
complexity.

Unlike their study, the original study examines the complexity
in terms of the number of themes extracting from letters to share-
holders. The study specifies the level of complexity is only 2, 1 and
0, for cognitively complex, simple and non-focus strategic groups,
respectively. Thus, the testability of a curvilinear relationship bet-
ween complexity and performance is limited with the scarce level of
the complexity in the context of our study. However, other studies
under different contexts may find more themes which can increase
the complex level of managerial cognition. In such a condition,
integrating the moderate complexity perspective into the examina-
tion of the effect of cognitive complexity on performance will
enhance understanding of performance implication of cognitive
complexity.

3.2. Perceived internal/external related dimensions and performance:
measures and testability argument

In Huang's second query, he asserts the questions about why product
is categorized as a perceived external related dimension rather than an
internal related dimension, and how to define and measure the
perceived internal/external ones. Besides, he also addresses the issue
of testing whether there is a linear relationship between the multitude
of perceived external related dimensions and performance, describe
below.

3.2.1. Product: internal or external dimension?

Duncan (1972) defines the relevant dimensions that are outside
the boundary of an organization as the external related ones. The
original study categorizes product as the external related dimension
because it refers to product demand which is inferred from the related
keywords of product listed in Table 2 (Cheng and Chang, 2009).
Similarly, D'Aveni and MacMillan (1990) define product demand
growth as an external related dimension. Based on the concept of
product in the study and Duncan's (1972) definition, product in our
study is conceived as an external related dimension.

3.2.2. Perceived internal/external related dimensions: how to measure?
Unlike our concept of product, Neill and Rose (2006) define product
orientation as an internal related dimension because their concept
of product emphasizes the product quality and efficiency of value
offerings. Thus, there may be a need to develop the measures of internal/
external related dimensions. A number of studies provide the examples
of how to measure perceived internal/external dimensions. For instance,
Bourgeois (1980) conceptualizes external environment as task and
general environment. The task environment includes those dimensions
of the environment that have direct transactions with the firm such as
customer, competitor, and suppliers while the general environment
includes those dimensions of the environment that affect the firm
indirectly such as social, demographic, and economic dimensions. Daft,
Sormunen, and Parks (1988) conduct an empirical study to examine the
environmental dimensions by using managerial impression. Also,
D'Aveni and MacMillan (1990) define internal environment as relevant
dimensions related to owners, employees, and top managers, and
external environment as relevant dimensions related to customers,
general economic factors affecting demand, creditors, and suppliers.
Furthermore, Garg et al. (2003) identify two dimensions (e.g., efficiency
and innovation) as relevant domains of the internal environment from
five dimensions (e.g., cost, operation, product R&D, marketing, and
finance). Moreover, Nadkarni and Barr (2008) describe that managerial
attention can be directed toward the external environment (e.g.,
competition, regulations, macroeconomic factors, technology) or inter-
nal environment (e.g., organizational structures, resources, policies and
procedures, communication channels). Nevertheless, to better capture
the concept of internal/external related dimensions in different contexts
of firms or industry, researchers can employ the methods of the in-dept
open-ended interviews (Daft et al., 1988; Calori et al,, 1994) or ques-
tionnaire derived through a though analysis of relevant literature com-
bined with experts' opinion (Dess and Davis, 1984; Garg et al.,, 2003)
to elaborate their results. Some researchers note the limitations in
using manager's reports through either interviews or questionnaire
(Hodgkinson, 2002; Thompson, 1967; McNamara, Deephouse, and Luce,
2003). However, the use of multiple measures can minimize these
limitations, especially where results from different methods converge.

3.3. A linear relationship of perceived internal/external related dimensions
to performance: how to test?

Huang raises the query whether there is a linear relationship
between perceived internal/external related dimensions and perfor-
mance. A few studies provide the examples to test the query. For
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