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ABSTRACT

The study addresses three questions: (1) which constructs are central to sales research?
(2) How do these constructs relate to each other in a nomological network? (3) What are the
missing links in this nomological network? These questions are addressed with data from 482
constructs obtained from 605 empirical studies published in 13 marketing journals over 45 years.
Data were analyzed with three different but related methods: meta-analysis, social network, and
nomological network analyses. First, this study analyzed the frequency distribution of 482 sales
constructs. Second, meta-analysis was used to estimate the strengths and distributions of all
bivariate relationships. Third, the nomological network displayed the relevant information
generated from meta-analysis in a matrix. Finally, social network analysis was applied to further
explore the relationships among critical constructs and subgroups of constructs. The results of
this study provide a comprehensive synthesis of empirical sales research that can motivate future
research by identifying domains where sales research is warranted.
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INTRODUCTION

Empirical research has played a fundamental role in both theory building and theory
validation in sales. Over 70 percent of sales articles published in leading marketing journals rely
on data collected primarily through cross-sectional surveys (Plouffe, Williams and Wachner
2008; Williams and Plouffe 2007). However, virtually all empirical studies are prone to “crimes
of omission” (Sutton and Staw 1995). As a result, theory building and manuscript writing
become “an art of fitting concepts and arguments around what has been measured and
discovered” (Sutton and Staw 1995, 381). Reviewers often complain that when testing empirical
models, manuscript authors fail to incorporate or control for constructs that are relevant to the
proposed theory. At the same time, reviewers also question the inclusion of constructs that are
unrelated to the tested theory. Crimes of omission thus undermine our understanding of the links
within a nomological network.

Most empirical research relies on single surveys or focuses on narrow sets of constructs
to test model hypotheses. Relationships between constructs are sometimes retested with follow-
up studies that find considerable variance in results. Sales researchers have relied on meta-
analysis to synthesize empirical research and to better understand relationships involving
important constructs such as job performance (e.g., Churchill et al. 1985), job satisfaction (e.g.,
Brown and Peterson 1993), adaptive selling (e.g., Franke and Park 2006), customer orientation
(e.g., Franke and Park 2006), organizational commitment (e.g., Jaramillo, Mulki and Marshall
2005), and buyers trust in the salesperson (e.g., Wood et al. 2008). Researchers have also relied
on qualitative methods to review extant research and to identify new research directions (e.g.,
Geiger and Guenzi 2009; Plouffe et al. 2008; Williams and Plouffe 2007).

Research reviews have played an important role in our understanding of sales research.
However, they are also subject to limitations and biases such as “crimes of omission” (Sutton
and Staw 1995). The selection of constructs is sometimes based on the authors’ personal
experience and research interests rather than on an objective criterion. For instance, Franke and
Park’s (2006) meta-analysis developed a structural model with job performance and job
satisfaction as the outcome variables. In their model, adaptive selling and customer orientation
were used as core predictors. The justification for the inclusion of these variables was that both
“salesperson characteristics that have been the focus of prominent research streams in sales force
research have not yet been examined in a meta-analysis” (Park 2006, 693). Results from
Verbeke, Dietz, and Verwaal’s (2011) recent meta-analysis confirm that adaptive selling is an
important antecedent of a salesperson’s job performance; however, the analysis also showed that
other critical predictors like selling-related knowledge, role ambiguity, cognitive aptitude, and
work engagement were left out. One may also question the exclusion of constructs like role
conflict and role ambiguity, two predictors of job satisfaction (Brown and Peterson 1993).

This study addresses these “crimes of omission” problems by systematically analyzing all
bivariate relationships among the 482 constructs that were obtained from 605 empirical studies
published in 13 marketing journals over 45 years. This analysis provides answers to several
research questions that lie at the heart of theory development. (1) Which are the constructs that
are central to sales research? (2) How do these constructs relate to each other in a nomological
network? (3) What are the missing links in this nomological network?

To accomplish this goal, this study identified constructs frequently used in empirical
sales research and the evolution of these constructs over time. Relationships among constructs
were studied using nomological matrices that included data from 482 pairs of constructs. The
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magnitude, distribution, and statistical significance of bivariate relationships were estimated with
meta-analysis. Patterns of relationships among constructs were studied using social network
analysis. This combination of methods helped us estimate relationship strength and the existence
of sub-networks among constructs. Unknown relationships and relationships with isolated
constructs were also identified.

In summary, this research makes significant contributions to our understanding of the
extent of sales knowledge and provides directions for future research. The 482 by 482 bivariate
correlation matrix estimated in this study can be used in future research to test for direct effects,
indirect effects, as well as moderation on virtually all constructs previously used in sales. This is
a critical step in efforts toward new theory development.

LITERATURE REVIEW

Plouffe et al. (2008) and Williams and Plouffe (2007) produced a comprehensive journal-
content analysis of sales research. Williams and Plouffe (2007) reviewed 1,012 articles from 15
journals and then, in 2008, reviewed 1,270 articles from 16 journals. They reviewed empirical
and non-empirical studies in sales research to expose the trends of topics, theoretical
foundations, and data collection/analysis methods. The current study deviated from the two
aforementioned studies. The two prior studies mainly focused on topics, theoretical foundations,
and data collection/analysis methods that are different from those focused on in this study, which
explores the relationships among constructs. Based on Williams and Plouffe’s (2007) results,
Geiger and Guenzi (2009) conducted a survey of European sales academics and practitioners and
asked them to evaluate sales research in terms of contribution to theory and practice. Geiger and
Guenzi (2009) pointed out the structure of current knowledge and the gaps to be filled in by
future sales research. The current study had one goal in common with those of the
aforementioned studies: to explore knowledge-dissemination trends and future prospects in sales
research. These studies rely on content analysis to present a broad view of sales research. The
focus of our study is quite distinct since we are primarily interested in empirically examining the
patterns of relationships among sales constructs. This analysis is critical to understanding the
nomological network of the discipline (Cronbach and Meehl 1955).

Previous meta-analyses have investigated patterns of relationships along a construct or a
narrow group of constructs. Churchill et al. (1985) reviewed 116 published and unpublished
articles over 50 years to find the determinants of salesperson performance. They applied meta-
analysis to find the six determinants (role variables, skill, motivation, personal factors, aptitude,
and organizational/environmental factors) and to identify the moderators between job
performance and its determinants. Extending the research of Churchill et al. (1985), Verbeke et
al. (2011) revised the classification scheme of the previous research and found the influences of
second-order constructs and new moderators on job performance. Brown and Peterson (1993)
used meta-analysis to understand the antecedents and consequences of job satisfaction; they
found the strength, valence, and moderators of construct relationships. Franke and Park (2006)
focused on the antecedents and consequences of adaptive selling behavior and customer
orientation; they found the magnitudes, significances, and moderators between constructs.
Palmatier et al. (2006) combined different constructs to form different factors of relationship
marketing, mediators, and outcomes. Using meta-analysis, they succeeded in demonstrating the
effects of mediators and moderators on construct and factor levels. These aforementioned studies
focused on a specific construct/factor and revealed its relationships with its antecedents,
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consequences, mediators, or moderators. This study, however, did not focus on a specific
construct or factor but on all available constructs in sales research. In addition, constructs are
analyzed in pairs, in factors, and in networks. Based on this strong foundation, any interesting
construct or factor can be developed in comprehensive models. Besides analyzing constructs,
another way to integrate sales studies is to discuss scales of constructs.

Bruner and Hensel (1993) as well as Hensel and Bruner (1992) reviewed six marketing
journals from 1980 to 1989. Their goals were to figure out scale usage in different marketing
aspects (e.g., consumer, advertising issues) over different periods. They studied the relationships
among factors such as internal consistency, number of scale items, and sample size. Numerous
studies have also been devoted to studying marketing and sales measures with the underlying
objective of finding more efficient and effective scales. Two examples of such papers are
Lagace, Goolsby, and Gassenheimer’s (1993) discussion of INDSALES and Panagopoulos and
Avlonitis’ (2008) study of BCCS (Babakus and Colleagues Control System). This study differs
from research primarily aimed at understanding the psychometric properties of marketing scales.
Our study not only analyzes the measurement properties of sales constructs but also links
measurement issues with construct relationships. Patterns of construct relationships are identified
with links among processes and micro-processes.

As previously noted, the selection of constructs as “critical” (and thus deserving of meta-
analysis) is somewhat arbitrary. Social network analysis was used in this study as a less
subjective tool for identifying constructs that are central to sales research. Wasserman and Faust
(1994) indicate the key elements of social network: interdependent actors, interdependent
relationships (ties) among or between these actors, and network structures (network models) that
explain relationship patterns of and the degree of importance of these actors. In this study, the
actor or central unit of analysis of the network becomes the construct. From the communication
network aspect, Monge and Contractor (2003) indicated the theories of social network analysis,
such as Resource Dependency Theory (developing relationships for necessary resources), Social
Identity Theory (choosing categories and identifying their own groups), Structural Theory of
Action (playing similar roles in a structure), and Strength of Weak Ties Theory (controlling
information flow through relationships). These theories provide the foundation and analysis
concepts of social network, such as missing relationships, cliques, factors, and centrality. Since
social network analysis is relatively new to marketing, the definitions of terms are listed in
Appendix.

Mostly, social network analysis is largely applied in social and behavioral science. For
instance, Wellman and Wortley (1990) explored the relationships between social network and
support sources and found that the kinds of support depend more on the characteristics of
relationships than on those of the network members. Friedkin and Cook (1990) studied social
influences on peers’ opinions and identified a model showing that the mean of peers’ opinions is
the foundation of the pressures in a peer group. In recent studies, social network analysis has
been used in various areas. For instance, Polites and Watson (2009) analyzed relationships
among 125 information system journals, based on citations to identify the critical journals.
Moreover, researchers have employed social network analysis to study author networks. Nerur,
Rasheed, and Natarajan (2008) analyzed author co-citation in the strategic management field.
They identified core authors and constructed the relationships between intellectual subfields of
strategic management. In another study, Yang, Jaramillo, and Chonko (2010) explored
productivity and co-authorship in JPSSM. They identified central authors and showed that
network ties are potentially related to the number of citations. A review of the literature shows
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that social network analysis can be used to understand the dynamics of networks in various
settings, with diverse actors as the units of analysis: journal (e.g., Polites and Watson 2009), co-
citation (e.g., Nerur et al. 2008), and coauthor (e.g., Yang et al. 2010). This study presents a new,
alternative application of social network analysis. It employs social network analysis to display
the construct relationships derived from the nomological network analysis. Networks were
studied in the form of frequency and correlation coefficients. In addition, this study not only
reveals the construct structures but also identifies gaps in these structures that can be filled in by
future research. To sum up, this study makes unique contributions to sales research; these
methods can be applied to other marketing aspects.

RESEARCH FRAMEWORK

The research includes descriptive statistics analysis, nomological network, Social
Network 1 (frequency matrix), and Social Network 2 (correlation-coefficient matrix). All steps
began with searching for empirical sales articles and then coding their constructs and descriptive
statistics analysis to reveal construct usages and frequencies. Then, meta-analysis, the core of the
study, was used to integrate various data composing the nomological network. This study relied
on the nomological network to generate two social networks. The first social network derived
from a frequency matrix and the second from a correlation-coefficient matrix.

Table 1 shows the outcomes of the research framework and the corresponding research
objectives. In descriptive statistics analyses, the discussion of construct frequency identifies the
central constructs of empirical sales research by frequency. In addition, the evolution of
construct usage over three periods (decades) was examined to understand the changes of these
central constructs over time. In the nomological network generated by meta-analysis, cells were
filled according to average correlation coefficients (effect size), corrected correlation
coefficients, numbers of effect size, sums of sample size, 95% confidence intervals, variances,
average of Cronbach’s alphas, and numbers of Cronbach’s alpha. The existing relationships and
their correlation coefficients are collected from the nomological network.

Social Network 1 (Frequency Matrix)

The frequency matrix is based on the frequency of any two constructs discussed in an
article. Except for a few articles, the empirical sales article focuses on one specific model;
therefore, frequency can be explained here as the number of times that any two constructs occurs
in the same model. Social Network 1 presents a macro view of construct relationships and
identifies the central constructs. This study used the social network to present the structures of
the frequency matrix and to then identify the central constructs, isolated constructs, missing links
between constructs, and redundant constructs. This procedure produces a data-based and more
objective overview of sales research. First, centrality is measured by two indexes, degree and
betweenness, which point out the key constructs in the networks. Comparing the two centrality
indexes and frequencies of construct usage, central but relatively rarely used constructs are
discovered. Second, by analyzing cliques, this study finds different subgroups with pairwise
relationships and further identified the isolates, which do not participate in any subgroups and
are thus ignored in most research. After theoretical examination, new models and new
relationships can be built. Third, in structural holes, this study discusses the missing links in ego
networks. Ego networks can thus be used to identify the scope of future research.
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Social Network 2 (Correlation Matrix)

Social Network 2, with the correlation-coefficient matrix, explores in depth the bivariate
relationships in a micro view. To discover the relationships of correlation coefficients, a second
social network based on the combined correlation coefficients of all pair relationships was
established. This analysis is different from Social Network 1 because it focuses on pairwise
correlation subgroups and the constructs of highly similar subgroups. Pairwise correlation
subgroups are identified using clique function. A clique is a maximal set of nodes in which every
node is connected with every other node. These cliques will help researchers to develop new
models that rely on meta-analytic correlations and techniques like structural equation modeling.

METHODS

All available empirical sales studies were examined from 13 key marketing journals. To
achieve the research objectives, this study integrated three methods: meta-analysis, nomological
network, and social network analysis. This is new to marketing and social network modeling, as
is comprehending knowledge from the macro to the micro view. These three methods can be
employed individually or in various combinations to address distinct research topics and analyze
data from different angles. This study developed a series of links among the three methods, one
closely connected to the other.

Data Sources

This study reviewed all empirical sales articles from 13 key marketing journals (JM,
JMR, JAP, JAMS, JBR, IMM, JRM, JBIM, EIM, P&M, IMPT, JBE, and JPSSM) during the
period from 1936 to January 2010 (Table 2). However, the earliest usable article was published
in the Journal of Applied Psychology (JAP) in 1965 and the latest one in January 2010. Scales of
various constructs were collected based on the following principles: 1) including all empirical
sales articles using scale(s) with primary or secondary data; 2) including all psychometric scales;
3) excluding scenario measures, such as Valentine and Barnett (2007) using a scenario-based
approach to measure the stages of the ethical decision-making process; and 4) excluding
dichotomous/definition measures (choosing one from given statements). These four principles
were used as a wide base to clearly distinguish other measures from scales. Scale collection was
followed by counting and classifying scales to different constructs. In one article, various
versions of scales measuring the same construct were counted individually in terms of frequency.
For example, Flaherty et al. (2009) used supervisor-rated and self-rated performance to measure
Job performance. The classification of scales according to constructs was based on the original
definitions of scales and their items rather than on the scale title in an article. For example, Job
stress in Jaramillo et al. (2009) and Job tension in Ramaswami, Srinivasan, and Gorton (1997)
were classified as Felt stress. There were 2,632 scales collected from 605 articles, which were
classified into 482 constructs in this study. The most important journal in terms of sales research
volume is the Journal of Personal Selling & Sales Management (JPSSM), which provided 43%
(263 / 605) of articles and included 41% (1087 / 2632) of scale usage.

Meta-analysis
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Meta-analysis is a statistical analysis method of integrating the results of several
individual empirical studies (Glass 1976; Hunter and Schmidt 2004; Lipsey and Wilson 2001).
Compared with the results of a single study, meta-analysis can estimate true effect size more
precisely by reducing the biases of study collection. In this study, correlation coefficients or
statistics which could be converted to correlations like t-value or * are used as an indicator of
the effect size. This study followed Hunter and Schmidt’s (2004) random effects model to
estimate bivariate effect sizes. Evidently, no single study has contained all 482 pairwise
correlations in a sole nomological network. However, Viswesvaran and Ones (1995) showed that
it is not necessary to include all the relationships of a theory in each study, so this study treated
correlations individually and then combined them with the same relationships by corresponding
correlation coefficients, sample sizes, and Cronbach’s alphas. For example, in a 3 by 3 matrix
including three constructs (A, B, and C), one study may provide A and B while another may
render B and C.

Meta-analytic statistics (e.g., corrected correlation coefficient) are estimated following
Hunter and Schmidt’s (2004) procedures. Statistical power of the effect size is calculated
following Hedges and Pigott’s (2001) procedures. The statistical power indicates the probability
that a test will reject a false null hypothesis (e.g., true effect size is zero), namely, right decision.
In this study, when a power is higher, it is more probable that the true effect size is different from
zero. Former meta-analysis studies used at least three or four correlations in every relationship,
and recent studies (Arthur et al. 2003; Carrillat, Jaramillo and Mulki 2009) have adopted at least
five to assure that the estimated effect sizes are significantly different from zero. However, even
five cannot guarantee the reliability of meta-analytic results. The statistics were filled in a matrix
with corresponding constructs to generate a nomological network and some were then analyzed
using social network analysis.

Nomological Network Analysis

The notion of nomological network was developed by Cronbach and Meehl (1955) in
order to examine the construct validity of psychological measures. There are three main concepts
in the nomological network: observable items, theoretical constructs, and the relationships
among and between the observable items and theoretical constructs. Most of the time, the
nomological network is used in testing the construct validity of new scales, but, recently, some
studies have used it in building a law like matrix to analyze specific topics. For example, Wood
et al. (2008) applied meta-analysis and built a nomological network at the item level to study
buyers’ trust. According to the item correlations in the nomological network, they formed five
constructs (credibility, expertise, compatibility, trust, and trustworthiness) and identified those
construct relationships in a specific model.

Le et al. (2010, 113) studied the redundancy of constructs and argued, “if the two
constructs are similarly correlated with other variables in a nomological network, their
positions/roles in the network cannot be empirically distinguished.” In other words, the
nomological network has been employed in traditional applications (construct validity) and
relationships between items and constructs. This new application focuses on item/construct
correlations and positions in the nomological network. This study created a nomological network
at the construct level that comprehensively displays all relationships among constructs.
Moreover, the nomological network is a unique dataset used to explore construct relationships,
their magnitudes and significances, and their positions in the network. However, a review of the
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literature found that there are few methods for analyzing nomological networks and that these
methods are limited to some specific items or constructs. Namely, there is no effective and
systematical method to be found in earlier studies for analyzing a comprehensive and large
nomological network. Therefore, this study applied social network analysis to analyze the
nomological network in the form of a 482 by 482 matrix.

Social Network Analysis

This study applied social network analysis to datasets consisting of frequency and effect
size matrices. All networks were analyzed to explore the overall structure of the constructs.
Furthermore, to clearly display a specific construct network, the ego network was identified,
“The ego-network of a vertex contains this vertex, its neighbors, and all lines among the selected
vertices” (De Nooy et al. 2005, 145).

Social Network 1 (Frequency Matrix). In the first social network derived from frequency, the
relationships between any two constructs were measured by the number of times they were
discussed together. For example, Mahajan et al. (1984) used three constructs, Job satisfaction
(JS), Role ambiguity (RA) and Role conflict (RC), which generated three bivariate relationships
(JS-RA, JS-RC, RA-RC). First, a measured and used construct was developed using a construct
sociomatrix to present their relationships. For example, Job performance has an across cell with
Job satisfaction that shows 81; this means that Job performance and Job satisfaction were
together 81 times. In the sociomatrix, rows represent sending constructs, columns represent
receiving ones, and cross cells represent the values. However, this study only considers the
relationships without directions, so an adjacency matrix transferred from a sociomatrix is a
symmetric matrix with zero in the diagonal. Direction was not considered since most studies
included in the network rely on findings derived from cross-sectional data. A construct network
was then developed based on the corresponding values in the adjacency matrix.

Second, after generating the full construct network, this study identified the key
constructs by centrality, the subgroups by cliques, and the missing links by structural holes. In
the centrality, two indexes were applied, degree and betweenness, to explore the critical
constructs in networks. Following Freeman (1979), degree is the sum of the values that a given
node holds to its neighbors. The higher the degree of a node, the more power it has. In other
words, a construct with a higher degree is more important and more powerful in influencing
other constructs because it has been more frequently used with others. Betweenness, derived
from Freeman (1979), is the number of shortest paths from one neighbor to another through a
given node. The higher betweenness that a node has, the more critical it is. Namely, a construct
with higher betweenness is more important and more critical in connecting other constructs
because it plays a core position in the network.

The original concept of clique in a network is a subgroup in which nodes are more
closely tied to one another than to other nodes in the network. In UCINET 6, cliques were
employed to find the maximum number of nodes that have all possible relationships present
among themselves (e.g., Bron and Kerbosch 1973; Luce and Perry 1949). Cliques not only
provide the completely connected subgroups but also identify the information of isolates that are
not connected in any subgroups. To identify these isolates, an overlap matrix of cliques presents
the number of constructs joining the 1203 completely connected subgroups; in this matrix, the
constructs with zero are isolates. In identifying structural holes, all nodes in the network were
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treated in turn as ego; several measures (Burt 1992) were then used. This study used effective
size of ego network and efficiency. The effective size of an ego’s network is defined as the
difference between the number of nodes and the average degree of nodes (not including
relationships to the ego). Efficiency is defined as effective size divided by the number of nodes
in the ego network. For example, ego A has ties to three nodes and the three do not have any tie
to other nodes, so the effective size of ego A is three (3 - 0) and the efficiency is one (3 / 3).
When ego B has ties to three nodes and the three have ties to other nodes, the effective size of
ego B is one (3 - 2) and efficiency is one (1 / 3). When a construct has high effective size or
efficiency, it means that there are more missing links in the ego network. Construct networks
with more missing links can be easily identified by structural holes, namely, potential gaps in
research. Cliques and structural holes were employed to explore the gaps in networks through
different methods.

Social Network 2 (Correlation Matrix). In the second social network, which is derived from
correlations, the relationships between two constructs were measured by the combined
correlation coefficients from meta-analysis. For instance, the corrected correlation between Job
performance and Job satisfaction is .249. Following the procedures used in creating the first
social network, the second social network was created. However, the second network presents
the magnitude of construct relationships through correlation rather than through frequency in the
first network. In other words, the correlation of two constructs is not higher just because these
constructs have been studied together many times.

RESULTS
Descriptive Statistics Analysis

There were 2,632 scales categorized into 482 constructs, which were ranked by their
frequencies (number of scales in constructs). Table 3 shows the top 34 frequently used
constructs. The number one construct is Job performance, with a frequency of 239, which means
that Job performance has been used 239 times in our sample. The top six constructs in terms of
frequency are Job performance (239), Job satisfaction (180), Organizational commitment (103),
Role ambiguity (102), Role conflict (78), and Intention to leave (74). These top six are the most
used constructs in empirical sales research. Results show that the core construct in sales research
is Job performance. A second group includes Job satisfaction, Organizational commitment, and
Role ambiguity, and a third group includes Role conflict and Intention to leave. After the top six,
the frequency drops greatly from 74 to 47, and thereon decreases gradually. An interesting
finding is that the top 6 constructs cover 29.48% (776/2632) of frequency and the top 30
constructs cover 50.11% (1319/2632) of frequency. In other words, 1.24% (6/482) of constructs
covers 30% of frequency, and 6.22% (30/482) of constructs cover 50% of frequency. Therefore,
the result indicates a highly intensive usage of a limited number of central constructs in empirical
sales research—namely, the Pareto principle (80-20 rule)—in most studies.

Analyzing the rankings in different time frames (the 1980s and earlier, the 1990s, and the 2000s),
the evolution pattern of construct usage and frequency can be identified (Table 4). The numbers
of construct usage (frequency) increase over the three time periods: 309 in the 1980s and earlier,
786 in the 1990s, and 1537 in the 2000s. Considering the number of articles published, the
average number of construct usage per empirical article increases from 3.25 through 4.05 to 4.91
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per article. This implies not only that constructs are applied more frequently over time but also
that researchers are leaning toward more complex models. After discussing the changes in
quantity, this study explores the changes in construct structure over time.

Among constructs across the three time periods, the results indicate that Job satisfaction
was the number one in the 1980s and earlier. However, the top place was taken by Job
performance in the 1990s and the 2000s. Job performance has become the research core and
many models/theories begin with it. Among these leading constructs, the top six are almost the
same, but have different rankings; Motivation was the sixth in the initial period and Customer
orientation the fifth in 2000s. Frequently used constructs are pretty consistent across the three
time periods, but this also implies that the research direction moves from the aspect of the
salesperson to that of the customer. There are changing patterns among the minor constructs:
Intrinsic Motivation and Trust in the 1980s and before, Adaptive selling and Felt stress in the
1990s, and Adaptive selling and Self-efficacy in the 2000s. This trend implies that in the 1980s
and earlier, researchers focused on how to motivate salespeople in their work; after the 1990s,
researchers emphasized selling skills and adaptive selling.

Nomological Network

Table 5 shows part of the full nomological matrix (482 by 482) with a number of effect size of at
least two. On the upper diagonal are the 95% confidence interval, the variance of correlation
coefficients, and the power of statistical tests; on the diagonal are the average of Cronbach’s
alpha and the number of Cronbach’s alpha; on the lower diagonal are the average of correlation
coefficients, the corrected correlation coefficients, the number of effect size, and the sum of
sample size. For instance, the relationship between Job satisfaction and Job performance has a
variance of correlation coefficient of .014, a power of statistical tests of 1, an average of
correlation coefficients of .204, a corrected correlation coefficients of .249 (with the 95%
confidence interval between .089 and .433), a number of effect size of 52, and a sum of sample
size of 14,149. Therefore, based on random-effects meta-analysis, the estimated corrected
correlation is .249, and the 95% confidence interval indicates the true correlation range (between
.089 and .433). The statistic power (1) implies that the true correlation is significantly different
from zero.

Furthermore, after sorting the absolute value of the 893 correct correlations from small to
large and dividing them into quintiles, the first quintile (trivial/tiny) is .16, the second
(weak/small) .28, the third (moderate/medium) .38, and the fourth (strong/large) .50. While
Cohen (1992) identified .20, .50, and, .80 as small, medium, and large effect sizes, the results of
this study provide another aspect according to actual distribution. In addition, compared with the
average of all variances, variances of correlation coefficients provide us information on possible
moderators or mediators in the relationship. To sum up, the nomological network provides
qualitative relationships between the constructs and the unique dataset for social network
analysis.

Social Network 1 (Frequency Matrix)
The first step in creating the social network is to build up a 482 by 482 symmetric

adjacency matrix, such as in Table 6. Table 6 shows that Job performance and Job satisfaction
are together 81 times, and Job performance and Organizational commitment/Role ambiguity 48
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times. Therefore, not only high and low frequencies but also unknown/missing relationships
(frequency zero) are identified. Table 7 shows the top 50 constructs in frequency ranking that are
related to Job performance (Job performance ego network) and the known and unknown
relationships among these 482 and top 50 constructs. For instance, Job satisfaction has been
discussed with Job performance 81 times but only 52 correlation coefficients are reported.
Furthermore, Job satisfaction has relationships with 207 out of the 481 constructs (excluding
itself) and with 47 out of the top 50. On the other hand, the unknown relationship rate out of the
481 constructs is 57% ((481 - 207) / 481) and out of the top 50 is 4% ((50 - 47) / 49). Therefore,
the results identified that Job satisfaction (order 2) has two unknown relationships out of the top
50, Commitment buyers-salespeople (order 41) and Technology adoption (order 47). In other
words, Job satisfaction has never been discussed with Commitment buyers-salespeople or
Technology adoption in any article. Table 7 provides the unknown relationship rates to identify
the number of gaps of a construct; Table 8 clearly identifies the missing links between
constructs. However, in the 482 by 482 matrix with an unknown relationship rate of 96.78%
((482 *482-482) /2 =115921; (115921 - 3732) / 115921), it is necessary to systematically and
structurally analyze using social networks.

Figure 1 shows the overall social networks of 482 constructs. However, in this huge and
complex network, it is very difficult to identify the critical constructs, completely connected
subgroups, isolates from subgroups, and missing links of subgroups. Therefore two indexes,
degree and betweenness, were applied to identify the key nodes in the construct networks. As
shown in Table 9, the study found constructs with larger degree centrality: Job performance, Job
satisfaction, Organizational commitment, Role ambiguity, Role conflict, Self-efficacy, and
Intention to leave; constructs with larger betweenness centrality: Job performance, Job
satisfaction, Organizational commitment, Role ambiguity, Intention to leave, Customer
orientation, and Effectiveness. An interesting finding is that Self-efficacy, with a frequency of
30, and Effectiveness, with a frequency of 25, are far below the top six in frequency ranking, but
are key players in terms of centrality. These critical constructs with relatively low frequencies
indicate important but relatively ignored constructs.

There are 1203 cliques, or completely connected networks, in the social network. Table
10 shows five of these. Clique 1 includes 12 constructs: Job performance, Job satisfaction,
Organizational commitment, Role ambiguity, Role conflict, Intention to leave, Self-efficacy, Job
involvement, Felt stress, Expectations, and Burnout. The first six, the top six in the frequency
ranking, are included in all five cliques. These cliques provide researchers with combinations of
constructs for potential models. However, it is more important to find isolates that are not
included in any cliques. Therefore, when focusing on the zeros in the diagonal, isolates can be
identified, such as Training agreement. Table 11 lists all the 34 isolates that do not participate in
any clique; developing relationships between isolates and cliques will fill potential gaps.

Clique analysis identified the isolates; isolates, however, only display missing links
between a construct and a well-connected subgroup rather than the missing links in
comprehensive ego networks. Therefore, this study applied structure holes to explore the missing
links in ego networks. Effective size and efficiency were applied as indexes to measure the
structure holes. Thus, an ego network with a higher efficiency value has more missing links than
that with a lower efficiency value; in other words, the more missing links, the higher the
efficiency value. Table 12 discloses part of the construct ego network with high and low
efficiency values. For example, Organization performance, Job performance, Satisfaction
buyers-salespeople, Commitment buyers-salespeople, and Satisfaction buyers-company have an
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efficiency of higher than .9, while Brand adoption, Ethical hiring evaluation, and Ethical training
have an efficiency of .25. The Organization performance ego network, with degree 53 and
effective size 48.13, has only 4.87 (53 - 48.13) average ties of constructs: on average, every
construct (except Organization performance) connects to 4.87 other constructs in the network
and there are 48.13 missing links.

Figure 2 shows the structure holes in the ego network of Organization performance. It is
easy to identify the missing links, such as Sales innovativeness and Market orientation or Sales
innovativeness and Ethical value. On the contrary, Ethical training with degree 4 and effective
size 1 has 3 (4 - 1) average ties of constructs. In other words, Ethical training, Unethical
behavior, Ethical attitudes, Ethical climate, and Ethical hiring evaluation comprise a completely
connected ego network without any missing links (see the left part of Figure 3). Therefore, high
efficiency indicates ego networks with more structure holes, which have been ignored in former
studies. Structure holes are at times explained by a lack of efficiency. However, they may also
exist because they suggest that two or more constructs should be connected. In addition, the
location of constructs in an ego network represents the subgroups, which means that nodes in the
same group have the same mutual nodes in the defined network. For instance, the ties of Ethical
training, Unethical behavior, and Ethical hiring evaluation are based on the five constructs in the
Ethical training ego network (namely, the same neighbors), so the three are close to each other.
Ethical attitudes and Ethical climate are far away from each other because they have few mutual
neighbors (Figure 3).

Social Network 2 (Correlation Matrix)

The second social network is based on the correlation matrix derived from the
nomological network. This network focuses on cliques to explore completely connected
networks and on factor analysis to explore constructs with similar positions in the networks.
Table 13 presents 5 out of 167 cliques. For example, there are seven constructs in Clique 1, Job
performance, Job satisfaction, Organizational commitment, Customer orientation, Control
system, Intrinsic motivation, and Autonomy. The first four constructs are included across the five
cliques, and only three constructs (Job performance, Job satisfaction, and Organizational
commitment) are included in the top six in the frequency ranking. These completely connected
subgroups (pairwise correlation matrices; Table 14 implies that correlation coefficients are
available for potential structural equation modeling (SEM) analysis and that the models of
cliques are highly interesting construct combinations. In other words, there are 167 full
correlation matrices to develop models for future research. This matrix can be used to test for
direct effect, moderator, and mediator relationships.

CONCLUSIONS

This study employed meta-analysis, social network analysis, and nomological network
analysis to understand current knowledge and to explore new directions in sales research. The
findings and the interesting results answered the four research questions of the study. First, to
identify the central constructs, this study discussed the trend of construct usage over three time
periods and found the most frequently used constructs, namely, the top six constructs. The study
then analyzed the evolution of construct usages and frequencies and found changes in central
constructs and in the intensive use of constructs. Additionally, the social network of frequency
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identified the central constructs according to the number of constructs adjacent to a given
construct (degree) and the sum of two connected constructs (betweenness). For example,
comparing construct usage and betweenness, the study identified Self-efficacy and Effectiveness
as critical constructs with relatively low usage.

Second, to explore construct relationships, the nomological network clearly and precisely
displays the relationships among the 482 constructs. Furthermore, clique analysis identified 1203
cliques in the social network of frequency and 167 cliques in the social network of correlation.
These cliques imply relationships or strengths among constructs. Third, to identify the missing
links, clique analysis of the social network of frequency indicated 34 isolates from cliques, and
structural holes examined the gaps of ego networks, which were listed according to the missing
links ratios.

Theoretical and Managerial Implications

There are several theoretical and managerial implications of this study. First of all, to the
best of my knowledge, this study is the first to apply social network and nomological network to
analyze constructs of sales research. This new approach can be applied in other fields or sub-
disciplines of marketing and may give rise to new thinking in combining different
methodologies. Second, by combining these three methods, the study built up various
comprehensive construct networks that are new to construct analysis. Therefore, constructs can
be explored by whole networks or ego networks, in which each construct can be discussed in its
own network, and researchers will not be limited to some specific models.

Third, the critical constructs, ignored constructs, missing links, and gaps are identified
clearly and precisely through an analysis of the nodes, relationships, and networks. This is
significantly different from previous attempts to synthesize sales research (Geiger and Guenzi
2009; Plouffe et al. 2008; Williams and Plouffe 2007). Fourth, the relationships in the study were
created based on the constructs in a model; therefore, a relationship between two constructs does
not mean that they have a direct (causation, mediation, moderation) relationship or are under
hypothesis. After examining these relationships, the study found that most direct relationships
have been hypothesized.

Fifth, correlation ranges are defined in quintiles, which are different from traditional ones
(Cohen 1992). According to the distribution of 893 correct correlations, the study defined that
the range of trivial relationship is 0—.16, weak is .16—.28, moderate is .28—.38, strong is .38-.50,
and very strong is .5—-.95. Researchers can use more detailed definitions to find small relationship
changes that are neglected in larger ranges. Finally, this study evaluated empirical sales research
and discussed construct usages and frequencies over time that indicate the current situation.

This study provides a unique dataset for knowledge development and accumulation that
not only contributes to an understanding of the development of constructs but also to the gaps
and opportunities of sales research. Therefore, the study helps researchers to focus on the critical
constructs, to include related constructs, to build comprehensive model/relationships and to fill
the gaps in sales research.

Limitations

There are several limitations to this study. First, some information may be lost while
categorizing scales into constructs. The study classified scales into different constructs according
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to their definitions and items. Nevertheless, ambiguities of construct definition or adaptation may
affect findings. For example, Behrman and Perreault (1982) created a scale with five dimensions
to measure Job performance. While most studies used this scale to measure Job performance,
some adapted its individual dimensions to measure product knowledge or presenting skills
(Ahearne, Hughes and Schillewaert 2007). In addition, if constructs are too narrow, they can be
meaningless; on the other hand, if they were too broad, much information would be lost. Second,
this study focused on psychometric scales, and other manifest variables are ignored; therefore,
the dataset may be limited.

Third, correlation does not imply causation. Although meta-analysis can be used to find
mediators or moderators with specific models and additional information, this study focuses on
direct effects with non-directional social networks and a nomological network. In addition, a
construct may play various roles (dependent, independent variable, moderator, or mediator) in
different models. If not focusing on a specific model, it would be difficult to identify a
construct’s relationships with others. Therefore, this study can only identify research
opportunities based on the foundational dataset rather than on specific models to identify
moderators or mediators.

Fourth, there are over 96% blank cells in the matrices, that is, many structural holes and
gaps in the frequency and correlation matrices. However, not every gap has a theoretical
foundation and some missing relationships may not exist at all. For instance, Similarity buyers-
salespeople and Technology training have never been discussed together so there is a potential
relationship between them in our study. In practice, the similarity between buyers and
salespeople may have no relationship with technology training. The biggest limitation is that
there are too many gaps found in the study to display and discuss all the ego networks. Instead of
showing numerous networks or huge matrices, this study introduced and explained the methods
and procedures, indicated critical points, and demonstrated a portion of the results.

Future Research

There are many possible directions for future research based on this strong foundation.
The main directions have been discussed, as follows. Critical but rarely used constructs from
centrality analysis, new models from clique analysis, and missing links from structural holes are
all potential future research directions. However, as mentioned earlier, in Limitations, these gaps
may lack theoretical support; therefore, researchers have to examine them carefully. Second, the
nomological network provides rich and current information (correlations, variances, statistical
power, etc.) so meta-analysis can be applied in analyzing a specific construct model and
discussing its moderators or mediators. For example, Carrillat et al. (2009) used meta-analysis
and structural equation modeling to examine the model of service quality, customer satisfaction,
attitudinal loyalty, purchase intention, and moderators.

Third, methodology research is also a future research direction. In the nomological
network, researchers can discuss the relationships among correlations, variances, statistical
power, and number of correlations. Additionally, comparisons of the construct positions in the
nomological network can identify construct redundancy. At the scale level, future researchers
can compare different kinds of scales in the same construct to find more efficient scales. Fourth,
the researcher can analyze networks by adding more characteristics of articles, such as sample
types, so that multiple matrices analysis may be applied. Combining multiple matrices will be
very complex but more variances can be addressed.
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Fifth, this is a first attempt to combine three different methods to develop and analyze
networks. Researchers can now apply these methods in other fields, perhaps giving rise to a new
era in other research areas. Finally, there is no end in developing networks. The more constructs
and relationships that are included, the more issues that can be explored. In addition, construct
positions in the network will be more precise if there are more data. Namely, redundant
constructs (Singh 1991) can be positioned by the social network of correlation. Constructs being
grouped in the same factor imply their similar positions in the nomological network (redundant
constructs).
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APPENDIX

Betweenness The sum of all geodesics linking any two vertices that pass through the given
vertex, the concept of centrality.

Clique The maximum number of vertices that have all possible ties present among themselves.
Every vertex links others in the same subgroup (pairwise matrix).

Degree The number of vertices adjacent to a given vertex in a symmetric graph, a concept of
centrality.

Effective size The number of alters that an ego has, minus the average number of ties that each
alter has to other alters.

Efficiency The effective size divided by the number of alters in the ego network. The proportion
of the ego’s ties to its neighborhood is non-redundant.

Ego network The network formed by selecting a vertex, including all vertices that are connected
to that vertex, and all the connections among the other vertices.

Isolate There are two definitions: 1) a vertex with degree zero (no connection with others); 2)
subgroups that have no connection to the largest group.

Isolate from cliques Vertices that have no connection to any cliques.

Structure holes The missing ties between some sets of vertices and others in a network by
examining the position of each vertex in their neighborhood for the presence of structural
holes. This study used effective size and efficiency to measure structure holes.

Note: All definitions are adopted from Hanneman and Riddle (2005) or UCINET reference

manual and some descriptions may be adjusted by the author.
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Table 1
Outcomes of Research Framework
Research o o Nomological Network (Nomological Matrix)
Framework Descriptive Statistics ] ]
] Social Network 1 Social Network 2
Analysis .
(Frequency) (Correlation)
Outcomes | e Construct usage ¢ Centrality ¢ Cliques
¢ Evolution of constructs oDegree
over three time periods o Betweenness
¢ Cliques
e Structural Holes
Corresponding | 1. Identify the central 1. Identify the central 2. Explore the
Research constructs to empirical constructs to relationships
Objective(s) sales research and empirical sales between pairs of
understand the evolution research. constructs in a
of constructs over time. 2. Explore the nomological
: - network.
relationships

between pairs of
constructs in a
nomological
network.

3. Identify the
missing links in the
nomological
network.
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Table 2
Data Sources

No. of No. of No. of

Journal Period Articles  Scales  Constructs Database
Journal of Personal Selling & Sales Management (JPSSM) 1980-2010(1)" 263 1087 370 EBSCO Host
Industrial Marketing Management (IMM) 1971-2009 63 302 |57  Flsevier ScienceDirect
Complete
Journal of the Academy of Marketing Science (JAMS) 1973-2009 59 294 118 Springer Standard
Collection
Journal of Business Research (JBR) 1973-2010(1) 43 220 96 Elsevier ScienceDirect
Complete
Journal of Marketing (JM) 1936-2010(1) 38 210 118 EBSCO Host
Journal of Business & Industrial Marketing (JBIM) 1994-2009 35 113 67 Emerald Current
Journal of Applied Psychology (JAP) 1965-2009 31 105 61 EBSCO Host
Journal of Marketing Theory and Practice (JMTP) 1992-2010(1) 26 106 70 EBSCO Host
Journal of Marketing Research (JMR) 1964-2009 15 66 44 EBSCO Host
International Journal of Research in Marketing (URM) 1984-2010(1) 13 62 44  Flsevier ScienceDirect
Complete
Psychology & Marketing (P&M) 1984-2010(3) 7 25 22 EBSCO Host
European Journal of Marketing (EJM) 1967-2009 6 29 20 Emerald Current
Journal of Business Ethics (JBE) 1982-2009 6 13 9 EBSCO Host
Total 605 2632

"Number in the parentheses is the issue number
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Table3
Frequency Ranking of Constructs (Top 34)

Construct Frequency Frequency/2632! FS;;IJELT;% C%iﬁ?iit;%
Job performance 239 9.08 9.08 0.21
Job satisfaction 180 6.84 15.92 0.41
Organizational commitment 103 3.91 19.83 0.62
Role ambiguity 102 3.88 23.71 0.83
Role conflict 78 2.96 26.67 1.04
Intention to leave 74 2.81 29.48 1.24
Customer orientation 47 1.79 31.27 1.45
Adaptive selling 42 1.60 32.86 1.66
Control system 32 1.22 34.08 1.87
Self-efficacy 30 1.14 35.22 2.07
Job involvement 28 1.06 36.28 2.28
Felt stress 27 1.03 37.31 2.49
Effort 26 0.99 38.30 2.70
Intrinsic motivation 26 0.99 39.29 2.90
Effectiveness 25 0.95 40.24 3.11
Motivation 24 0.91 41.15 3.32
Trust buyers-salespeople 23 0.87 42.02 3.53
Market conditions 21 0.80 42.82 3.73
l?;lfjjiigfsﬁonal citizenship 20 0.76 43.58 3.94
Trust managers-salespeople 20 0.76 44.34 4.15
Leadership behaviors 19 0.72 45.06 4.36
Satisfaction buyers-salespeople 17 0.65 45.71 4.56
Relationship buyers-salespeople 16 0.61 46.31 4.77
Salesperson attributes 15 0.57 46.88 4.98
Expectations 15 0.57 47.45 5.19
Learning orientation 15 0.57 48.02 5.39
Locus of control 15 0.57 48.59 5.60
Selling orientation 14 0.53 49.13 5.81
Organization performance 13 0.49 49.62 6.02
Personality 13 0.49 50.11 6.22
Service quality 13 0.49 50.61 6.43
Task attribute/characteristics 13 0.49 51.10 6.64
Technology adoption 13 0.49 51.60 6.85
Trust 13 0.49 52.09 7.05

! There are a total of 2632 scales collected
2 There are a total of 482 constructs collected
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Table 4
Frequency Rankings of Constructs (Top 18) for the 1980s, 1990s, and 2000s

Construct 80s and 1 CumuFq CumuCons CumuFq  CumuCons CumuFq CumuCons
Before Fq %2 %3 Construct 90s Fq % % Construct 00s Fq % %
Job satisfaction 46 14.89 1.03 | Job performance 76 9.67 0.44 | Job performance 136 8.85 0.26
Job performance 27 23.62 2.06 | Job satisfaction 57 16.92 0.87 | Job satisfaction 77 13.86 0.52
Role ambiguity 24 31.39 3.09 | Oreanizational 38 21.76 1.31 | Organizational 58 17.63 0.78
commitment commitment
Intention to leave 14 35.92 4.12 | Role ambiguity 38 26.59 1.75 | Role ambiguity 40 20.23 1.04
Role conflict 14 40.45 5.15 | Role conflict 32 30.66 2.18 | Customer orientation 34 22.45 1.30
Motivation 12 44.34 6.19 | Intention to leave 26 33.97 2.62 | Intention to leave 34 24.66 1.55
Intrinsic motivation 9 47.25 7.22 | Adaptive selling 13 35.62 3.06 | Role conflict 32 26.74 1.81
Trust 8 49.84 8.25 | Felt stress 13 37.28 3.49 | Adaptive selling 29 28.63 2.07
Leadership behaviors 7 52.10 9.28 | Job involvement 12 38.80 3.93 | Self-efficacy 25 30.25 2.33
Organizational . .
. 7 54.37 10.31 | Customer orientation 11 40.20 4.37 | Control system 20 31.55 2.59
commitment
Effort 5 55.99 11.34 | Effort 11 41.60 4.80 | Effectiveness 16 32.60 2.85
Self-esteem 5 5761 12,37 | Leadership 11 43.00 5.24 | Market conditions 16 33.64 3.11
behaviors
Core task variables 4 58.90 13.40 | Control system 9 44.15 5.68 Trust buyers- 16 34.68 3.37
salespeople
Felt stress 4 6019 14.43 | Effectiveness 8 45.17 6.11 | Satisfaction buyers- 14 3559 3.63
salespeople
Job involvement 4 6149 15.46 | Intrinsic motivation 8 46.18 6.55 | Lrust managers- 14 36.50 3.89
salespeople
Managers’ power bases 4 62.78 16.49 astﬁiets)ﬁfer:on 7 47.07 6.99 | Learning orientation 13 37.35 4.15
Organizational climate 4 6408 17.53 | Motivation 7 47.96 7.42 | Organizational 13 3819 4.40
citizenship behaviors
Self—.esteem (task- 4 6537 18.56 Trust buyers- 7 48.85 736 Relationship buyers- 13 39.04 4.66
specific) salespeople salespeople
Total number of 97 229 368
constructs
Total number of 309 786 1537
construct usage
Total number of articles 95 194 313
Average number of
construct usage per 3.25 4.05 491
article

' Fq: Frequency; the number of construct usage
2 CumuFq %: Cumulated Frequency %
3 CumuCons %: Cumulated Construct %
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Table 5
Nomological Network
Construct Job . Job . Orgamz.atlona R.Ole. Role conflict Intention to C}lstomer Adaptlve Control Self-efficacy
performance satisfaction 1 commitment ambiguity leave orientation selling system
Job berformance 0.836/191  0089/0.408/  0.079/0433/  -0.485-0.06/  -0.2650.034/  -0.434/0.043/  0.029/0.671/  0.093/0.665/  -0.053/0.499/  0.081/0.714/
P : 0.014/1 0.016/1 0.022/1 0.014/0.962 0.027/1 0.042/1 0.035/1 0.035/0.998 0.043/1
Job satisfaction 0.204/0.249/ 0.828/168  0:417/0.914/ '0(‘)733297/; '0(‘)7;351/; '0(')825719/; -0.118/0.514/  0.246/0.352/  0.119/0.589/  -0.152/0.867/
52/14149 0.025/1 0.019/1 0.028/1 0.034/1 0.041/0.795 0.005/0.987 0.025/1 0.103/0.499
Organizational 0.218/0.256/  0.572/0.665/ 0.862/97 '0(‘)635755 '0(‘)811135/; -0(575?9/; 0.06/0.579/ 0.19/0.19/  0.317/0.317/
commitment 29/7970 53/13524 001111 0.04811 0.012/1 0.03/0.98 0.002/0.656 0/0.834
-0.217/- -0.431/- -0.431/- -0.231/- -0.564/-
Role ambiguity 0.273/ 0.533/ 0.514/ 0.797/87 0'1501&2?1’ 0'234(;%?3/51/ 0.231/ 0.362/
37/10462 57/15569 30/8816 : : 0.004/0.95 0.008/1
-0.088/- -0.396/- -0.392/- -0.464/- -0.395/-
Role conflict 0.116/ 0.488/ 0.464/ 0'322;?;‘29611’ 079573 01 626%231/91/ 0.026/ 0.395/
28/7839 46/12505 26/7298 : 0.022/0.947 0/0.93
. 01647 04837 0SE 030500384/ 03290391/ -0.23/-0.23/
Intention to leave 0.196/ 0.565/ 0.626/ 26/6011 24/5105 0.878/49 0.004/0.613
21/4837 48/10416 26/6678 ’ )
-0.185/- -0.201/-
Customer orientation 0.296/0.35/  0.168/0.198/  0.272/0.319/ e o 0.829/56 0.245/0.64/ 0.36/0.36/
19/4913 8/2331 9/2108 p A e 0.018/1 0/0.871
. . 0.322/0.379/  0.256/0.299/ 0.169/0.19/ 0.369/0.443/ 0.592/0.592/
Adaptive selling 36/7753 41167 2/769 9/2786 0.835/44 0.001/0.995
Control svstem 0.18400.223/ 03020354/  0.285/0317/ '0(')331;; 0207023/ 0.298/0.36/ 0.803/2
¥ 23/4273 7/1678 2/428 : 2/454 2/437 :
2/494
) 0.327/0.398/  0.286/0.357/ -0.38/-0.463/ 0.444/0.592/
Self-efficacy 10/2021 3/502 3/808 2/421 0.825/26
Notes:

Diagonal: Average of Cronbach’s alpha/Number of Cronbach’s alpha

Upper diagonal: Low boundary of 95% confidence interval/High boundary of 95% confidence interval/Variance of correlation coefficients/the power of statistical tests
Lower diagonal: Average of correlation coefficients/Corrected correlation coefficient/Number of effect size/Sum of sample size

Control system: Includes all kinds of control scales that do not clearly indicate their specific attributions, such as behavior, output, knowledge control, etc.
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Table 6

Symmetric Adjacency Matrix

Volume 19, July, 2015

JP JS OC RA RC IL CO AS CS SE JI FS Et MI
Job performance
Job satisfaction 81
Organizational commitment | 48 71
Role ambiguity 48 75 38
Role conflict 36 57 34 71
Intention to leave 35 60 37 33 27
Customer orientation 22 5 5 1
Adaptive selling 39 9 2 3 2 1 0
Control system 26 12 10 3 4 4 0 0
Self-efficacy 13 8 3 4 2 2 1 2 0
Job involvement 1 17 13 8 8 6 1 0 2 1
Felt stress 5 19 9 18 11 13 1 2 1 2 2
Effort 17 9 5 5 4 2 1 3 0 6 4
Intrinsic motivation 16 16 7 6 3 2 4 1 7 0 2
Effectiveness 15 3 5 2 1 0 6 1 0 0
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Table 7
Missing Relationship Analysis of Top 50 in Frequency Ranking
Relations with Known Unknown Known Unknown
Order Construct JP Relations Relations Relations Relations

Fq, Corr! out of 481 (%)*> outof 481 (%) outof 49 (%)  out of 49 (%)’
1 Job performance 247 (51%) 234 (49%) 47 (96%) 2 (4%)
2 Job satisfaction 81,52 207 (43%) 274 (57%) 47 (96%) 2 (4%)
3 Organizational commitment 48,29 154 (32%) 327 (68%) 36 (73%) 13 (27%)
4 Role ambiguity 48, 37 143 (30%) 338 (70%) 41 (84%) 8 (16%)
5 Role conflict 36, 28 116 (24%) 365 (76%) 40 (82%) 9 (18%)
6 Intention to leave 35,21 98 (20%) 383 (80%) 32 (65%) 17 (35%)
7 Customer orientation 22,19 85 (18%) 396 (82%) 33 (67%) 16 (33%)
8 Adaptive selling 39, 36 81 (17%) 400 (83%) 31 (63%) 18 (37%)
9 Control system 26,23 61 (13%) 420 (87%) 27 (55%) 22 (45%)
10 Self-efficacy 13, 10 101 (21%) 380 (79%) 34 (69%) 15 (31%)
11 Job involvement 11,7 55 (11%) 426 (89%) 26 (53%) 23 (47%)
12 Felt stress 15,12 64 (13%) 417 (87%) 25 (51%) 24 (49%)
13 Effort 17, 18 61 (13%) 420 (87%) 29 (59%) 20 (41%)
14 Intrinsic motivation 16,9 59 (12%) 422 (88%) 21 (43%) 28 (57%)
15 Effectiveness 15,10 70 (15%) 411 (85%) 22 (45%) 27 (55%)
16  Motivation 10, 8 49 (10%) 432 (90%) 22 (45%) 27 (55%)
17 Trust buyers-salespeople 3,0 52 (11%) 429 (89%) 17 (35%) 32 (65%)
18 Market conditions 10, 8 68 (14%) 413 (86%) 22 (45%) 27 (55%)
19 ggfjggﬁ‘fonal citizenship 15, 13 60 (12%) 421 (88%) 21 (43%) 28 (57%)
20 Trust managers-salespeople 7,6 54 (11%) 427 (89%) 18 (37%) 31 (63%)
21 Leadership behaviors 6,4 42 (9%) 439 (91%) 19 (39%) 30 (61%)
22 Satisfaction buyers-salespeople 1,0 39 (8%) 442 (92%) 18 (37%) 31 (63%)
23 Relationship buyers-salespeople 4,3 55 (11%) 426 (89%) 15 (31%) 34 (69%)
24 Salesperson attributes 11,4 45 (9%) 436 (91%) 24 (49%) 25 (51%)
25 Expectations 5,4 33 (7%) 448 (93%) 18 (37%) 31 (63%)
26 Learning orientation 10, 6 55 (11%) 426 (89%) 17 (35%) 32 (65%)
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Relations with Known Unknown Known Unknown
Order Construct JP Relations Relations Relations Relations

Fq, Corr! out of 481 (%)*> out of 481 (%) out of 49 (%)  out of 49 (%)?
27 Locus of control 5,4 49 (10%) 432 (90%) 20 (41%) 29 (59%)
28 Selling orientation 5,4 22 (5%) 459 (95%) 13 (27%) 36 (73%)
29 Organization performance 3,3 53 (11%) 428 (89%) 15 (31%) 34 (69%)
30 Personality 8,6 15 (3%) 466 (97%) 8 (16%) 41 (84%)
31 Service quality 2,2 37 (8%) 444 (92%) 18 (37%) 31 (63%)
32 Task attribute/characteristics 6,6 26 (5%) 455 (95%) 17 (35%) 32 (65%)
33 Technology adoption 3,3 42 (9%) 439 (91%) 11 (22%) 38 (78%)
34 Trust 2,0 17 (4%) 464 (96%) 4 (8%) 45 (92%)
35 Expertise 3,0 38 (8%) 443 (92%) 15 (31%) 34 (69%)
36 Fairness 4,4 47 (10%) 434 (90%) 20 (41%) 29 (59%)
37 Selling skills 11,9 42 (9%) 439 (91%) 20 (41%) 29 (59%)
38 Supervisory feedback 6,5 42 (9%) 439 (91%) 22 (45%) 27 (55%)
39 Perceived usefulness of technology 2,2 44 (9%) 437 (91%) 13 (27%) 36 (73%)
40 Burnout 7,3 32 (7%) 449 (93%) 17 (35%) 32 (65%)
41 Commitment buyers-salespeople 0,0 41 (9%) 440 (91%) 8 (16%) 41 (84%)
42 Empowerment 6,5 42 (9%) 439 (91%) 23 (47%) 26 (53%)
43 Ethical climate 2,2 18 (4%) 463 (96%) 10 (20%) 39 (80%)
44 Extrinsic motivation 5,4 38 (8%) 443 (92%) 17 (35%) 32 (65%)
45 Multifactor leadership 8,8 34 (7%) 447 (93%) 19 (39%) 30 (61%)
46  Participation 5,5 49 (10%) 432 (90%) 21 (43%) 28 (57%)
47 Satisfaction buyers-company 0,0 35 (7%) 446 (93%) 9 (18%) 40 (82%)
48 Self-esteem 4,3 27 (6%) 454 (94%) 12 (24%) 37 (76%)
49  Coping styles 3,0 21 (4%) 460 (96%) 9 (18%) 40 (82%)
50 Manager support 7,7 41 (9%) 440 (91%) 17 (35%) 32 (65%)

'Fq: Frequency, the number of construct usage; Corr: the number of correlation coefficient
2481: Except the construct under discussion, there 481 out of all the 482 constructs; %: (Number of known relations) / 481
349: Except the construct under discussion, there are 49 out of the top 50 constructs; %: (Number of unknown relations) / 49
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Table 8

Missing Relationship Matrix of Top 25 in Frequency Ranking

Volume 19, July, 2015

Order |1 |2[3/4[5|6[7 (891011121314 ]|15|16|17|18[19]20|21[22[23]24]|25
1 -

2 -

3 - 0 010

4 - 0

5 - 0

6 - 0 0 0 0

7 - 0 010 0
8 -10 0 010 0 0 0
9 0/0]-10 0 0 0 0

10 0] - 0]0 0 0

11 0 - 0 0 010 010

12 - 0]0[0]J]0[0]O0 0101]O0
13 0 - 0 0 0 0

14 0 - 10 0/]0]0]O0 0101]0
15 0 0/]0[0]JO]-10 010 0
16 0 0 0 0]l -10]10]107]0 01010
17 0 0{]0]0[0]O0]O 0Ol -10]0[0]O0 010
18 0 0 0 0 0 0l]0]-160 010 0
19 0/]0[0]O 01010 - 010]0 0
20 010 010 0]0]0]0 -10]0]J]0]07]0
21 0 0 0 0/{0[O0]JO0O]-]1]0]0]0]0O0
22 0[{0]/0]0 010 0 0 0]0[0]0]- 0
23 0 0]0]0]0]01]0 0 01010 -101]0
24 0 0 0 010 010 0] -10
25 010 0 0/]0]0]1]0]0]0]0]0] -

Note: Order numbers match those in Table 7.
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Table 9

Centrality Rankings (Top 20)

Volume 19, July, 2015

Degree

Betweenness

Frequency

Job performance

Job satisfaction
Organizational commitment
Role ambiguity

Role conflict

Self-efficacy

Intention to leave

Customer orientation

Adaptive selling
Effectiveness

Market conditions
Felt stress
Control system
Effort

Organizational citizenship
behaviors

Intrinsic motivation
Job involvement

Relationship buyers-
salespeople

Learning orientation

Trust managers-salespeople

Job performance

Job satisfaction
Organizational commitment
Role ambiguity

Intention to leave

Customer orientation
Effectiveness

Organization performance
Market conditions

Commitment buyers-
salespeople

Adaptive selling
Self-efficacy
Role conflict

Satisfaction buyers-company
Trust buyers-salespeople

Technology orientation
Relationship buyers-
salespeople

Market orientation

Trust managers-salespeople

Satisfaction buyers-
salespeople

Job performance

Job satisfaction
Organizational commitment
Role ambiguity

Role conflict

Intention to leave

Customer orientation
Adaptive selling

Control system
Self-efficacy

Job involvement
Felt stress
Intrinsic motivation

Effort
Effectiveness
Motivation

Trust buyers-salespeople

Market conditions

Trust managers-salespeople

Organizational citizenship
behaviors
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Table 10
Cliques of Social Network 1
Construct Chlque Ch;ue C113que Ch}ue C115que N Cll;c(l)l%e

Job performance X X X X X
Job satisfaction X X X X X
Organizational
commitment x x x x x
Role ambiguity X X X X X
Role conflict X X X X X
Intention to leave X X X X X
Self-efficacy X X X X X
Job involvement X X X X
Felt stress X X X X X
Effort X X X X X
Expectations X
Burnout X X
Job commitment X
Leadership behaviors X X
Supervisory feedback X X
Customer orientation X
Adaptive selling X

Note: “x” indicates that the clique has the construct.
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Table 11
List of Isolates from Cliques
Number Construct
1 Attitudes toward personal selling
2 Buyers’ attitudes toward salespeople
3 Managers’ attitudes toward salespeople’s failure
4 Salespeople’s attitudes toward buyers
5 Beliefs toward personal selling
6 Channel management practices
7 Buyers’ communication style
8 Salespeople communication style
9 Salespeople’s cognitive complexity
10 CRM process performance
11 SERVQUAL
12 Customer experience
13 Customers’ power
14 Drug abuse in sales force
15 Gender stereotype scores
16 Ingratiatory influence
17 Key account management
18 Managerial attitudes toward women executives scale
19 Marketing channel management
20 Marketing practices
21 Maslow satisfaction scales
22 Personal selling process scale
23 Problem-Solving approach
24 Purchase pal
25 Sales contest
26 Salespeople’s accurate perceptions of customers
27 Salespeople’s information acquisition process
28 Sex and residential real estate sales career field
29 Sex-role orientations
30 Sexual harassment
31 Source credibility
32 Standardization of hiring salespeople
33 Training agreement
34 Woman as Managers Scale (WAMNS)

Empirical examination of sales, Page 30



Journal of Management and Marketing Research Volume 19, July, 2015

Table 12
Structural Holes

Construct Ego Network Degree Effective Size Efficiency
Organization performance 53 48.13 0.91
Job performance 247 223.49 0.90
Satisfaction buyers-salespeople 39 35.00 0.90
Commitment buyers-salespeople 41 36.76 0.90
Satisfaction buyers-company 35 31.33 0.90
Market conditions 68 59.95 0.88
Influence salespeople-buyers 20 17.55 0.88
Trust buyers-salespeople 52 45.62 0.88
Self-efficacy 101 87.80 0.87
Relationship buyers-salespeople 55 47.70 0.87
Effectiveness 70 60.54 0.86
Social desirability 20 17.29 0.86
Salespeople influences in company 33 28.48 0.86
Service quality 37 31.70 0.86
Trust managers-salespeople 54 46.16 0.85
Locus of control 49 41.80 0.85
Coworker trust 24 20.47 0.85
Information asymmetry 19 16.19 0.85
Participation 49 41.76 0.85
Customer orientation 85 72.41 0.85
Brand adoption 4 1.00 0.25
Ethical hiring evaluation 4 1.00 0.25
Ethical training 4 1.00 0.25
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Table 13
Cliques of Social Network 2
Construct Chflue Chgue Ch;lue Chfue Chsque - C}lg;le

Job performance X X X X X
Job satisfaction X X X X X
Organizational commitment X X X X X
Customer orientation X X X X X
Control system X X X
Intrinsic motivation X X
Autonomy X X
Job involvement X
Task attribute/characteristics X
Adaptive selling X X
Service quality X

Note: “x” indicates that the clique has the construct.
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Table 14
Nomological Network of Clique 1 in Social Network 2
Construct Job Job satisfaction Orgamz.atlonal Cpstomer Control Int.rms.l ¢ Autonomy
performance commitment orientation system motivation
Job performance 0.836/191 0.089/0.408/ 0.079/0.433/ 0.029/0.671/  -0.053/0.499/ 0.075/0.487/ 0.059/0.994/
p ’ 0.014/1 0.016/1 0.042/1 0.035/0.998 0.022/0.997 0.084/0.94
Job satisfaction 0.204/0.249/ 0.828/168 0.417/0.914/ -0.118/0.514/ 0.119/0.589/ 0.312/0.553/ 0.36/0.605/
! ! 52/14149 ’ 0.025/1 0.041/0.795 0.025/1 0.012/1 0.01/1
Organizational 0.218/0.256/ 0.572/0.665/ 0.862/97 0.06/0.579/ 0.317/0.317/ 0.375/0.615/ 0.068/0.669/
commitment 29/7970 53/13524 ’ 0.03/0.98 0/0.834 0.011/1 0.037/0.977
Customer 0.296/0.35/ 0.168/0.198/ 0.272/0.319/ 0.829/56 0.36/0.36/ 0.041/0.531/ 0.118/0.484/
orientation 19/4913 8/2331 9/2108 ' 0/0.871 0.025/0.809 0.017/0.942
Control svstem 0.184/0.223/ 0.302/0.354/ 0.285/0.317/ 0.298/0.36/ 0.803/29 0.274/0.274/ 0.158/0.158/
y 23/4273 7/1678 2/428 2/437 ’ 0/0.667 0/0.188
Intrinsic 0.224/0.281/ 0.351/0.432/ 0.415/0.495/ 0.231/0.286/ 0.24/0.274/ 0758/18 0.321/0.321/
motivation 9/1906 6/1017 6/1110 3/1419 2/389 ’ 0.003/0.652
Autonom 0.434/0.526/ 0.383/0.483/ 0.297/0.368/ 0.268/0.301/ 0.125/0.158/ 0.247/0.321/ 0781/26
4 y 7/1565 10/2475 5/1489 3/713 2/200 2/349 ’
Notes:

Diagonal: Average of Cronbach’s alpha/Number of Cronbach’s alpha

Upper diagonal: Low boundary of 95% confidence interval/High boundary of 95% confidence interval/Variance of correlation
coefficients/the power of statistical tests
Lower diagonal: Average of correlation coefficients/Corrected correlation coefficient/Number of effect size/Sum of sample size

Control system: Includes all kinds of control scales that do not clearly indicate their specific attributions, such as behavior, output, knowledge

control, etc.
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Figure 1. Social Network 1 (Frequency). The size of the box represents the degree centrality of the nodes in the network, and the
length of the line represents the strength of ties between two nodes. In addition, most construct names are replaced by numbers for
clear vision.
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Figure 2. Structural Holes of Organization Performance. The size of the box represents the degree centrality of the nodes in the
network, and the length of the line represents the strength of ties between two nodes.
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Figure 3. Ego Networks of Five Ethical Constructs. The size of the box represents the degree centrality of the nodes in the network,
and the length of the line represents the strength of ties between two nodes
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