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(Abstract) 

The role of implicit leadership theories within the framework of transformational and 

transactional leadership theory were examined. Two major issues were how implicit 

leadership theories (i.e., good, neutral, poor leader prototype) relate to specific leader 

behaviors (attributed charisma, idealized influence, individualized consideration, 

inspirational leadership, contingent reward, management-by-exception active/passive, 

laissez-faire leadership), and the combined influence of leader prototypes and behaviors on 

general job satisfaction, satisfaction with supervision, turnover intentions, and extra effort. 

Results were inconclusive with regard to the notion that leader prototypes and 

transformational, transactional, and laissez-faire leader behaviors are exemplified by a 

nonrecursive relation. Leader prototypes and specific behaviors combined to influence



work outcomes in either a full or partial mediation framework. Most often, the specific 

behaviors had a strong, direct influence on work outcomes. Leader prototypes indirectly 

influenced outcomes through the mediation of specific leader behaviors. The results are 

discussed in terms of the theoretical and practical benefits of actively incorporating 

implicit leadership theories into the transformational and transactional leadership 

framework, as well as the theoretical frameworks of other existing leadership models. It is 

argued that such an approach would result in a greater understanding of the leader- 

follower relationship and the overall leadership influence process.
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Introduction 

A myriad of unprecedented organizational life changes are directly influencing 

the world of work (Casio, 1995), particularly the role of organizational leadership. In 

noting such changes, Hogan, Curphy, and Hogan (1994) called for a shift in leadership 

research and practice. They noted that leadership research and practice remains based on 

the historical concerns of the high school educated, white male working in manufacturing. 

However, projections for "workforce 2000" indicate an increase in women and minority 

representation, further shifts toward a service-based economy, and decreases in the overall 

skill and education levels of the workforce (Hogan et al., 1994). In addition, workforce 

projections foresee a greater emphasis on non-work activities (e.g., family and leisure), 

increased worker insecurity, and less organizational commitment and loyalty (Jamieson & 

O'Mara, 1991). Amid such change and uncertainty, employees often look to 

organizational leadership for guidance. In leadership, employees find the motivating 

impetus for continued organizational functioning and success (Katz and Kahn, 1978). It is 

sound leadership which will ultimately guide the workforce through tomorrow’s changes. 

Yet, as Hogan et al. (1994) warn, leadership itself must change from its historical 

precedent to align with present day circumstances. 

In addition to organizational life changes, external business pressures require 

leadership attention. In particular, increasing worldwide competition necessitates changes 

in traditional leadership policies and practices. For example, the current trend in 

organizational downsizing and restructuring has altered the role of many business leaders,



from first-line management through CEOs(Casio, 1995; Tichy & Devanna, 1986). Other 

external business pressures include compliance with governmental regulations (e.g., 

Americans with Disabilities Act) and ever expanding technological capabilities (e.g., 

computer advances, internet, etc.). In concert, these changing facets of the business 

environment, internal and external, pose a daunting challenge for all levels of 

organizational leadership: maintaining a productive, profitable business while 

simultaneously addressing the needs, concerns, and other factors of a changing workforce 

and work environment. As Casio (1995) notes, 

to survive, organizations have to be able to respond quickly to shifting market 

conditions. In this kind of an environment, a key job for all managers, especially 

top managers, is to articulate a vision of what the organizations stands for and 

what it is trying to accomplish. The next step is to translate that vision into 

everything that is done and to use the vision as a benchmark to assess progress 

over time (p. 930). 

Leadership capable of addressing organizational challenges is necessary for 

success. Transformational leadership theory (Burns, 1978; Bass, 1985a) offers one 

intriguing perspective by which leaders might respond to present, and future, 

organizational changes. In brief, a transformational leader will "define the need for 

change, create new visions, mobilize commitment to the visions, and ultimately transform 

an organization" (p. 4; Tichy & Devanna, 1986). Bass (1990a) contends that "superior 

leadership performance" and organizational functioning results from utilization of a



transformational leadership style. This style encourages committed employees who view 

their jobs as satisfying and their leaders as effective. Furthermore, employees of 

transformational leaders report greater willingness to exert extra effort towards 

accomplishing work objectives (Bass, 1990a; 1990b).. As presented, transformational 

leaders can simultaneously meet the organizational challenge of helping ensure 

competitiveness and profitability, while satisfying the needs and goals of employees. 

Generally studied within the transformational leadership framework 1s 

transactional leadership (Bass, 1985a). According to Bass (1985a), transactional leaders 

engage subordinates in an exchange of rewards and benefits for successful work 

performance. This style of leadership represents the basic fulfillment of role requirements 

established under the condition of employment (Katz & Kahn, 1978). Hence, 

transactional leadership remains necessary for organizational functioning, although Bass 

(1985a) contends that strict adherence to this style suffices only to maintain the 

organizational status quo. However, in view of the impending organizational life and 

business changes highlighted above, organizations maintaining the status quo face the 

prospect of failure. 

Given its broad theoretical appeal, researchers have begun to examine the 

predictions and implications of transformational and transactional leadership theory’. 

Recent empirical evidence supports the utility of transformational and transactional 

  

l Recently, transformational and transactional leadership principles are studied within the same context. Although conceptually 

separate theories, they are labeled as an unified approach to leadership for convenience (e.g., transformational and transactional 
leadership theory) throughout the text. However, as the literature review shows, different predictions flow from 
transformational versus transactional leadership. 

3



leadership styles across multiple leadership levels, such as among top-management (e.g., 

Niehoff, Enz, & Grover, 1990) and student project leaders (Avolio, Waldman, & Einstein, 

1988), and among various populations, including military personnel (e.g., Yammarino, 

Spangler, & Bass, 1993), police officers (e.g., Deluga & Souza, 1991; Singer & Singer, 

1990), students (e.g., Avolio et al., 1988; Bass & Avolio, 1989), business managers (e.g., 

Avolio & Yammarino, 1990; Seltzer & Bass, 1990), chief executive officers (e.g., Ehrlich, 

Meindl, & Viellieu, 1990), and secondary school educators (e.g., Kirby, King, & Paradise, 

1992). Furthermore, Bass (1985a) argues that these leadership styles apply equally and 

effectively in crisis and non-crisis situations. Regardless of the specific organizational 

exigencies, a transactional leader maintains the overall level of organizational functioning, 

and a transformational leader elevates this level of functioning (Bass, 1985a). 

Additionally, research has demonstrated that transformational and 

transactional leadership positively and substantially influences valued organizational and 

work outcomes. Thus far, research supports the positive influence of transformational and 

transactional leadership on such work outcomes as satisfaction with leaders (e.g., Bass & 

Avolio, 1989), rated effectiveness of work group and leaders/managers (e.g., Hater & 

Bass, 1988), commitment and reduction in role ambiguity (e.g., Niehoff et al., 1990), 

organizational citizen behaviors (e.g., Podsakoff, MacKenzie, Moorman, & Fetter, 1990), 

extra effort in accomplishing work objectives (e.g., Ehrlich et al., 1990), performance 

(e.g., Yammarino et al., 1993; Waldman, Bass, & Einstein, 1987), turnover intentions 

(Bycio, Hackett, & Allen, 1995), and employee upward influencing behaviors (Deluga,



1988; Deluga & Souza, 1991). However, the role of other leadership styles on similar 

outcomes is often equally regarded in the literature. Thus, to provide a viable, preferable 

alternative to current leadership styles, transformational and transactional leadership 

theory must be thoroughly assessed in terms of its overall utility. 

Examining the relationship between transformational and transactional 

leadership theory and other leadership perspectives provides a means to assess the overall 

utility of transformational and transactional leadership theory. For example, Seltzer and 

Bass (1990) found that transformational leader behaviors add significantly to initiating 

structure and consideration behaviors in explaining variance in subordinate satisfaction 

with leaders and their ratings of leader effectiveness. Similarly, Bass (1985a; Hater & 

Bass, 1988) maintains that transformational leader behaviors augment the effects of 

transactional behaviors. Thus, the most effective leaders display both transactional and 

transformational behaviors for maximum effectiveness (Bass & Avolio, 1989). 

An evaluation of transformational and transactional leadership theory should 

also consider the role afforded to followers/subordinates. Hollander (1992) advocated a 

more active role for followers in understanding the leadership process. Particularly, 

understanding leadership influence requires knowledge of how followers perceive and 

react to leaders. Furthermore, the entire leader-follower interaction occurs within a 

specific context that exerts influence over the quality and nature of leadership that is 

experienced. While Bass (1985a) notes that transformational leaders elicit strong affective 

responses from subordinates, little attention is given to the potential influence of follower's



general impressions of their leaders and how these impressions influence receptivity to 

leadership influence attempts. This represents a major limitation in an otherwise 

compelling theory. 

Given this limitation, the proposed study investigates the relation between 

transformational and transactional leadership theory and implicit leadership theory (Eden 

& Leviatan, 1975; Gioia & Sims, 1985; Phillips & Lord, 1981). Implicit leadership theory 

maintains that individualized beliefs (often unconscious) about leaders directly influence 

perceptions of leader behaviors and attributes (Gioia & Sims, 1985). Furthermore, 

employees react to their implicit leader theories, as well as explicit leader behaviors. 

Several studies addressed the relation between these respective leadership theories (e.g., 

Atwater & Yammarino, 1993; Bass & Avolio, 1989; Kirby et al., 1992); however, the 

research lacks a comprehensive and direct test of the role of implicit leader theories within 

the transformational and transactional leadership paradigm. Examining this issue will 

provide a better understanding of the transformational and transactional leadership 

process, and thus the utility of this leadership perspective. 

The importance of evaluating the role of implicit leadership theories in 

leadership research is well-documented (Gioia & Sims, 1985; Offermann, Kennedy, & 

Wirtz, 1994; Philips & Lord, 1986). Gioia and Sims (1985) noted the prevalence of 

evidence supporting the effect of implicit theories in perceptual-based investigations of 

leadership. Given that the assessment of transformational and transactional leadership 

relies on the perceptual processes of subordinates, ignoring the influence of implicit



leadership theories potentially confounds interpretations from this line of research (Phillips 

& Lord, 1986) and hinders the understanding of the leadership process (Offermann et al., 

1994). For example, Lord and his colleagues (e.g., Lord, Binning, Rush, & Thomas, 

1978; Phillips & Lord, 1981; Rush, Thomas, & Lord, ] 977) found that implicit leader 

theories account for substantial variance (up to 40%) in initiating structure and 

consideration measures. Failure to account for such influence would constitute a major 

omission if leader behaviors were considered the sole influence on work outcomes. Due 

to the potential effects on the interpretations from empirical research, the role of implicit 

leadership theories in relation to transformational and transactional leadership theory 

represents an important avenue of investigation (Kirby et al., 1992). Once understood, the 

applicability of transformational and transactional leadership for guiding organizations into 

the 21st century can be evaluated more fully. 

Regardless of the internal or external influences on the work environment, 

organizational leadership ultimately takes the lead role in facilitating business success. The 

changing work environment has increased the interest in leadership policies and practices 

consistent with transformational and transactional leadership theory. By meeting the 

needs of employees and organizations through the creation of common cause and 

commitment, transformational leaders can potentially provide the impetus to ensure 

business success from both organizational and employee perspectives. Yet, leadership 

influence is not unidirectional; follower influence on leadership must also be addressed.



When viewed in concert, the result is likely a better understanding of organizational 

leadership. 

The following literature review (1) describes transformational and 

transactional leadership theory with particular emphasis on empirical tests of this theory; 

(2) provides an overview of empirical investigations of implicit leadership theories; (3) 

reviews research related to the role of implicit leadership theories within the framework of 

transformational and transactional leadership theory; and (4) presents the study overview 

and hypotheses.



Literature Review 

Overview 

Within a political science paradigm, Burns (1978) originally described 

transactional and transformational leadership. According to Burns, transactional 

leadership occurs when a leader and follower enter into an exchange process to maximize 

individually valued outcomes. Conversely, transformational leadership occurs when a 

leader induces a follower to transcend personally desired outcomes for the greater good of 

a defined group. Burns’ conceptualization placed these approaches at opposite ends of a 

continuum with transactional leadership representing the least effective form of leadership. 

Pointedly, Burns (1978) argued that transactional leadership represents a “short-lived 

relationship because sellers [leaders] and buyers [followers] cannot repeat the identical 

exchange; both must move on to new types and levels of gratification” (p. 258). Thus, 

transactional leadership requires continuous negotiation of exchanges over time. On the 

other hand, transformational leadership operates independent of the negotiation process 

altogether. 

Bass (1985a) adopted the basic tenets of transformational and transactional 

leadership outlined by Burns (1978) and applied them to organizational leadership. For 

transactional leadership, Bass similarly noted that the leader-follower relationship revolves 

around an exchange for desired outcomes. Specifically, Bass suggested transactional 

leaders motivate and influence followers via the (a) use of contingent rewards and 

incentives, as well as by (b) clarifying what work needs to be done in order to obtain



desired rewards and benefits (Yukl, 1989). For transformational leadership, Bass 

concentrated on affective reactions of followers. Accordingly, transformational leaders 

elicit better performance by evoking subordinate trust, respect, commitment, and extra 

effort towards articulated group/organizational goals or visions (Bass, 1985a). 

The perspectives of both Burns (1978) and Bass (1985a) rely on the interplay 

between leader actions and follower reactions (Kuhnert & Lewis, 1987). Hence, in 

addition to leader behaviors, follower perceptions and reactions occupy an important role 

in understanding the leadership process (Bass, 1981; Dienesch & Liden, 1986). The 

distinguishing factor between the views of Burns and Bass is that Bass conceptualizes 

- transformational and transactional leadership as often overlapping in operation. 

Defining Transactional Leadership 

Transactional leadership emphasizes the bargaining relationships between 

management and subordinates. As such, this view emanates from a social exchange 

perspective (Hollander, 1992); namely, in exchange for benefits (e.g., role clarification, 

pay), followers work towards accepted organizational and group objectives. This 

leadership perspective is aptly exemplified in the cliché “a fair day’s pay for a fair day’s 

work.” 

The effectiveness of transactional leaders depends on several factors. First, 

the transactional leader must be capable of delivering those outcomes desired by 

subordinates (Bass, 1985b; Dienesch & Liden, 1986). For example, leaders who lack 

sufficient power, resources, or credibility for producing desired rewards upon successful 
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subordinate performance lose their influencing potential in the exchange process. Second, 

subordinate perceptions and ensuing reactions influence leader effectiveness (Hollander, 

1992). Hollander suggests that expectations, perceptions, and attributions about leaders 

shape the quality and nature of leader-follower interactions. For example, the leader- 

member exchange literature demonstrates that in-group and out-group members 

experience different relation with leaders (Dienesch & Liden, 1986; Liden & Graen, 1980; 

Scandura & Graen, 1984). 

Bass (1985a) originally defined two dimensions of transactional leadership: 

contingent reward behavior and management-by-exception. Contingent reward entails the 

exchange of rewards for follower effort and successful performance. Management-by- 

exception (MBE) is when attempts to influence follower performance occurs only when 

subordinate performance standards are not met. In some subsequent studies, MBE has 

been divided into active and passive components (e.g., Yammarino et al., 1993), thus 

creating three dimensions defining transactional leadership. Active MBE occurs when 

leaders actively search for negative performance incidents and then issue reprimands or 

punishment as a means of affecting successful performance. Passive MBE is aptly defined 

by the cliché “if it ain’t broke, don’t fix it”. 

In some respects, transactional leadership operates similarly to the well- 

documented leadership perspectives of initiating structure and consideration (see Ehrlich 

et al., 1990); however, Bass’ (1985a) conceptualization of transactional leadership 

explicitly allows for the followers role in the leadership process. Similarly, while aspects 
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of transactional leadership embody a necessary component of effective leadership, many 

researchers criticize strict adherence to this style (e.g., Avolio et al., 1988; Bass, 1985a). 

As generally stated, transactional leadership suffices to maintain the status quo (Bass, 

1985a). Clearly, maintaining the status quo is a prescription for organizational mediocrity 

or failure in the face of increasing global competition and changing labor force exigencies 

(Tichy & Devanna, 1986). Furthermore, as noted above, factors extraneous to a leader or 

the organization may minimize a transactional leader’s effectiveness. 

Defining Transformational Leadership: 

Both Burns (1978) and Bass (1985a) regard transformation leadership as 

necessary for superior organizational functioning. Similarly, Niehoff et al. (1990) 

described transformational leaders as capable of elevating subordinate performance 

beyond simple compliance with the employment contract. According to Yukl (1989), 

a leader can transform followers by: (1) making them more aware of the 

importance and value of task outcomes, (2) inducing them to transcend their own 

self-interest for the sake of the organization or team, and (3) activating their 

higher-order needs (p. 211). 

Through such mechanisms, a transformational leader facilitates greater accomplishments 

from his/her subordinates than a strict transactional leader. 

Bass (1985a) originally identified three dimensions of transformational 

leadership: charismatic/inspirational appeal, individualized consideration, and intellectual 

stimulation. The charismatic/inspirational appeal dimension entails leader characteristics 
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and behaviors which generate a strong, affective identification with a leader. Examples of 

follower responses to charismatic/inspirational leaders include: emulation of leader 

behaviors; belief in and identification with leaders; support and acceptance of leader's 

values and visions; and emotional commitment to the leader's articulated goals (Avolio et 

al., 1988). 

The charismatic/inspirational appeal dimension closely aligns with the notion 

of charismatic leadership (Conger & Kanungo, 1987; House & Podsakoff, 1984; Katz & 

Kahn, 1978). For example, Conger and Kanungo (1987) note that the influence of a 

charismatic leader evolves from the interplay between leader attributes and follower needs, 

perceptions, and attributions. Modeling desired behaviors, articulating ideological goals, 

communicating high performance expectations, and nurturing subordinate confidence 

exemplify typical behaviors associated with transformational and charismatic leaders 

(Ehrlich et al., 1990). 

Individualized consideration deals with a leader’s focus on the unique needs 

and goals of subordinates (Bass, 1985a). This dimension originates from the vertical dyad 

linkage theory (Graen & Cashman, 1975) and, unlike the widely utilized consideration 

factor from the Ohio leadership studies (Stogdill, 1974), individualized consideration 

pertains to the dyadic leader-member exchange as opposed to group based, general 

consideration behaviors (Ehrlich et al., 1990). Seltzer and Bass (1990) provide support 

for the empirical and conceptual distinction between individualized consideration and the 

traditional leader consideration construct. 
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The intellectual stimulation dimension of transformational leadership refers to 

leader behaviors which enhance subordinate creativity and successful implementation of 

novel approaches to accomplishing work objectives (Seltzer & Bass, 1990). Intellectually 

stimulating leaders arouse confidence and the ability of subordinates to creatively address 

problems as a means of improving productivity and job performance (Bass, 1985a). 

More recently, the transformational factors have been expanded to include 

five dimensions (Bass, 1990; Bass & Avolio, 1991). Namely, attributed charismatic and 

inspirational leadership are now distinct, though similar dimensions, with the former style 

involving more subordinate identification with a leader and the latter style inducing greater 

subordinate action through communication and appeal processes. Additionally, Bass and 

Avolio (1991) had added idealized influence, which pertains to a transformational leaders 

ability to mobilize subordinates toward ideology objectives and visions pursued by the 

organization. 

Based on these dimensions, transformational leadership theoretically exceeds 

both charismatic leadership and transactional leadership in terms of the quality of the 

leader-member exchange, the attributes of the leader, and how subordinates positively 

respond to and are influenced by a leader. 

Operationalization of the Transformational and Transactional Leadership Constructs 

Bass (1985a; 1985b) describes the initial research aimed at operationalizing 

the transformational and transactional leadership constructs. In study one, Bass provided 

a description of transformational leadership to 70 executives who subsequently described a 
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�1�9�8�7�;� �D�e�l�u�g�a�,� �1�9�8�8�;� �D�e�l�u�g�a� �&� �S�o�u�z�a�,� �1�9�9�1�;� �E�h�r�l�i�c�h� �e�t� �a�l�.�,� �1�9�9�0�;� �H�a�t�e�r� �&� �B�a�s�s�,� �1�9�8�8�;� 

�K�i�r�b�y� �e�t� �a�l�.�,� �1�9�9�2�;� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.�,� �1�9�9�0�;� �S�i�n�g�e�r�,� �1�9�8�5�;� �S�i�n�g�e�r� �&� �S�i�n�g�e�r�,� �1�9�9�0�;� �W�a�l�d�m�a�n� 

�&� �B�a�s�s�,� �1�9�8�7�;� �Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s�,� �1�9�9�0�;� �Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.�,� �1�9�9�3�)�.� �T�h�i�s� �r�e�s�e�a�r�c�h� �f�u�r�t�h�e�r� 

�d�e�f�i�n�e�d� �t�h�e� �d�o�m�a�i�n�,� �o�p�e�r�a�t�i�o�n�,� �a�n�d� �u�t�i�l�i�t�y� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�p�r�i�n�c�i�p�l�e�s�.� �T�h�i�s� �r�e�s�e�a�r�c�h� �i�s� �r�e�v�i�e�w�e�d� �b�e�l�o�w�.� 

�E�m�p�i�r�i�c�a�l� �I�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �T�r�a�n�s�a�c�t�i�o�n�a�l� �L�e�a�d�e�r�s�h�i�p� 

�S�i�n�g�e�r� �(�1�9�8�5�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �a�n� �a�c�t�u�a�l� �a�n�d� �i�d�e�a�l� 

�s�u�p�e�r�v�i�s�o�r�'�s� �r�a�t�e�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �a�n�d� �p�e�r�c�e�i�v�e�d� �l�e�a�d�e�r� 

�a�n�d� �w�o�r�k� �g�r�o�u�p� �e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�.� �W�i�t�h� �m�a�n�a�g�e�r�s� �f�r�o�m� �a� �N�e�w� �Z�e�a�l�a�n�d� 

�c�o�m�p�a�n�y�,� �r�e�s�u�l�t�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s� �c�o�r�r�e�l�a�t�e�d� �m�o�r�e� 

�t�h�a�n� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s� �w�i�t�h� �e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �w�h�i�l�e� �t�h�e� 

�d�i�s�c�r�e�p�a�n�c�y� �b�e�t�w�e�e�n� �i�d�e�a�l� �a�n�d� �a�c�t�u�a�l� �r�a�t�i�n�g�s� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e�s�e� �o�u�t�c�o�m�e�s�.� �I�n� 
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�a�d�d�i�t�i�o�n�,� �r�e�s�p�o�n�d�e�n�t�s� �o�v�e�r�w�h�e�l�m�i�n�g�l�y� �p�r�e�f�e�r�r�e�d� �w�o�r�k�i�n�g� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�s� �o�p�p�o�s�e�d� 

�t�o� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s� �(�c�f�.�,� �S�i�n�g�e�r� �&� �S�i�n�g�e�r�,� �1�9�8�6�;� �1�9�9�0�)�.� �M�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� 

�h�a�d� �a� �w�e�a�k� �r�e�l�a�t�i�o�n� �w�i�t�h� �t�h�e� �m�e�a�s�u�r�e�d� �o�u�t�c�o�m�e�s� �(�S�i�n�g�e�r�,� �1�9�8�5�)�.� 

�I�n� �a� �s�i�m�i�l�a�r� �s�t�u�d�y�,� �N�i�e�h�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �e�v�a�l�u�a�t�e�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �f�i�v�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s� �(�d�e�v�e�l�o�p�i�n�g�/�s�h�a�r�i�n�g� �a� �v�i�s�i�o�n�,� �m�o�d�e�l�i�n�g� �t�h�a�t� �v�i�s�i�o�n� �-� �1�.�e�.�,� 

�m�a�n�a�g�e�m�e�n�t� �v�i�s�i�b�i�l�i�t�y�,� �e�n�c�o�u�r�a�g�i�n�g� �i�n�n�o�v�a�t�i�o�n�s�,� �s�u�p�p�o�r�t�i�n�g� �e�m�p�l�o�y�e�e� �e�f�f�o�r�t�s�,� �a�n�d� 

�e�n�c�o�u�r�a�g�i�n�g� �e�m�p�l�o�y�e�e� �i�n�p�u�t� �i�n�t�o� �d�e�c�i�s�i�o�n�s�)� �o�n� �e�m�p�l�o�y�e�e� �c�o�m�m�i�t�m�e�n�t�,� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�a�n�d� �r�o�l�e� �a�m�b�i�g�u�i�t�y� �i�n� �a�n� �i�n�s�u�r�a�n�c�e� �c�o�m�p�a�n�y�.� �R�e�s�u�l�t�s� �s�h�o�w�e�d� �t�h�a�t� �e�m�p�l�o�y�e�e� �p�e�r�c�e�p�t�i�o�n�s� 

�o�f� �t�o�p�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s� �(�p�a�r�t�i�c�u�l�a�r�l�y� �s�h�a�r�i�n�g� �a� �v�i�s�i�o�n� �a�n�d� 

�s�u�p�p�o�r�t�i�n�g� �e�m�p�l�o�y�e�e� �e�f�f�o�r�t�s�)� �r�e�l�a�t�e�d� �t�o� �a�n� �i�n�c�r�e�a�s�e� �i�n� �c�o�m�m�i�t�m�e�n�t� �a�n�d� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �a�s� 

�w�e�l�l� �a�s� �a� �r�e�d�u�c�t�i�o�n� �i�n� �r�o�l�e� �a�m�b�i�g�u�i�t�y�.� 

�I�n�t�e�r�e�s�t�i�n�g�l�y�,� �N�i�e�h�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �f�o�u�n�d� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �f�i�e�l�d� �a�n�d� 

�h�o�m�e�-�o�f�f�i�c�e� �e�m�p�l�o�y�e�e�s�.� �A�m�o�n�g� �h�o�m�e�-�o�f�f�i�c�e� �e�m�p�l�o�y�e�e�s�,� �a�l�l� �f�i�v�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� 

�b�e�h�a�v�i�o�r�s� �r�e�l�a�t�e�d� �p�o�s�i�t�i�v�e�l�y� �t�o� �t�h�e� �o�u�t�c�o�m�e�s�;� �h�o�w�e�v�e�r�,� �f�o�r� �f�i�e�l�d� �e�m�p�l�o�y�e�e�s�,� �t�o�p� 

�m�a�n�a�g�e�m�e�n�t� �v�i�s�i�b�i�l�i�t�y� �a�n�d� �e�n�c�o�u�r�a�g�e�m�e�n�t� �o�f� �i�n�n�o�v�a�t�i�o�n� �f�a�i�l�e�d� �t�o� �i�n�f�l�u�e�n�c�e� �e�i�t�h�e�r� 

�c�o�m�m�i�t�m�e�n�t�,� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �o�r� �r�o�l�e� �a�m�b�i�g�u�i�t�y�.� �L�i�k�e�w�i�s�e�,� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �s�u�p�p�o�r�t� �d�i�d� 

�n�o�t� �i�n�f�l�u�e�n�c�e� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� �f�o�r� �f�i�e�l�d� �a�g�e�n�t�s�.� �N�i�e�h�o�f�f� �e�t� �a�l�.� �i�n�t�e�r�p�r�e�t�e�d� �t�h�e�s�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�t�e�r�m�s� �o�f� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �h�o�m�e�-�o�f�f�i�c�e� �e�m�p�l�o�y�e�e� �a�n�d� �f�i�e�l�d� �a�g�e�n�t� �a�c�c�e�s�s�i�b�i�l�i�t�y� �t�o� �t�o�p� 

�m�a�n�a�g�e�m�e�n�t� �a�n�d� �o�f�f�i�c�e� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �f�i�n�d�i�n�g� �o�f� �s�u�c�h� �d�i�f�f�e�r�e�n�t�i�a�l� �i�m�p�a�c�t� �o�f� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �a�c�r�o�s�s� �j�o�b�s� �(�c�f�.�,� �S�i�n�g�e�r� �&� �S�i�n�g�e�r�,� �1�9�9�0�)� �s�u�g�g�e�s�t�s� �t�h�e� �n�e�e�d� �t�o� �e�x�p�l�o�r�e� �p�o�t�e�n�t�i�a�l� 
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�m�e�d�i�a�t�o�r�s�,� �m�o�d�e�r�a�t�o�r�s�,� �o�r� �o�t�h�e�r� �b�o�u�n�d�a�r�y� �c�o�n�d�i�t�i�o�n�s� �a�f�f�e�c�t�i�n�g� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s� �o�n� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �e�x�p�l�o�r�e�d� �t�h�e� �m�e�d�i�a�t�i�n�g� �p�o�t�e�n�t�i�a�l� �o�f� �t�r�u�s�t� �(�Y�u�k�l�,� �1�9�8�9�)� 

�a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �a� �l�e�a�d�e�r� �i�n� �t�h�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�i�t�i�z�e�n�s�h�i�p� �b�e�h�a�v�i�o�r�s� �(�O�C�B�s�)� �o�f� �s�u�b�o�r�d�i�n�a�t�e�s�.� 

�P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �m�e�a�s�u�r�e�d� �s�i�x� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �(�a�r�t�i�c�u�l�a�t�i�n�g� �a� �v�i�s�i�o�n�,� 

�p�r�o�v�i�d�i�n�g� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �m�o�d�e�l�,� �f�o�s�t�e�r�i�n�g� �a�c�c�e�p�t�a�n�c�e� �t�o� �g�r�o�u�p� �g�o�a�l�s�,� �m�a�i�n�t�a�i�n�i�n�g� �h�i�g�h� 

�p�e�r�f�o�r�m�a�n�c�e� �e�x�p�e�c�t�a�t�i�o�n�s�,� �p�r�o�v�i�d�i�n�g� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �s�u�p�p�o�r�t� �a�n�d� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�)�,� 

�a�s� �w�e�l�l� �a�s� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �b�e�h�a�v�i�o�r�.� �A� �t�o�t�a�l� �o�f� �9�8�8� �p�e�t�r�o�c�h�e�m�i�c�a�l� �c�o�m�p�a�n�y� �e�m�p�l�o�y�e�e�s� 

�p�r�o�v�i�d�e�d� �m�e�a�s�u�r�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p�,� �t�r�u�s�t� �i�n� �r�e�s�p�e�c�t�i�v�e� �l�e�a�d�e�r� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n�.� �I�n� �a�d�d�i�t�i�o�n�,� 

�e�m�p�l�o�y�e�e� �s�u�p�e�r�v�i�s�o�r�s� �r�a�t�e�d� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �s�u�b�o�r�d�i�n�a�t�e�s� �o�n� �t�h�e� �O�C�B� �m�e�a�s�u�r�e�s� �o�f� 

�a�l�t�r�u�i�s�m�,� �c�o�n�s�c�i�e�n�t�i�o�u�s�n�e�s�s�,� �c�o�u�r�t�e�s�y�,� �c�i�v�i�c� �v�i�r�t�u�e�,� �a�n�d� �s�p�o�r�t�s�m�a�n�s�h�i�p�.� 

�R�e�s�u�l�t�s� �f�r�o�m� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �s�h�o�w�e�d� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s� 

�i�n�f�l�u�e�n�c�e�d� �b�o�t�h� �e�m�p�l�o�y�e�e� �t�r�u�s�t� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n�,� �b�u�t� �h�a�d� �n�o� �d�i�r�e�c�t� �i�n�f�l�u�e�n�c�e� �o�n� �O�C�B�s�.� �I�n� 

�t�u�r�n�,� �e�m�p�l�o�y�e�e� �t�r�u�s�t�,� �b�u�t� �n�o�t� �s�a�t�i�s�f�a�c�t�i�o�n�,� �i�n�f�l�u�e�n�c�e�d� �O�C�B�s�.� �C�o�n�v�e�r�s�e�l�y�,� �c�o�n�t�i�n�g�e�n�t� 

�r�e�w�a�r�d� �b�e�h�a�v�i�o�r� �d�i�d� �n�o�t� �i�n�f�l�u�e�n�c�e� �e�m�p�l�o�y�e�e� �t�r�u�s�t� �o�r� �s�a�t�i�s�f�a�c�t�i�o�n�,� �b�u�t� �d�i�r�e�c�t�l�y� �i�n�f�l�u�e�n�c�e�d� 

�a�l�t�r�u�i�s�m� �a�n�d� �s�p�o�r�t�s�m�a�n�s�h�i�p�.� �T�h�u�s�,� �a�s�i�d�e� �f�r�o�m� �e�s�t�a�b�l�i�s�h�i�n�g� �m�a�r�g�i�n�a�l� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� 

�p�r�o�p�o�s�e�d� �m�e�d�i�a�t�i�n�g� �e�f�f�e�c�t�s� �o�f� �t�r�u�s�t� �o�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s�,� �t�h�e�s�e� �r�e�s�u�l�t�s� �i�n�d�i�r�e�c�t�l�y� 

�s�u�p�p�o�r�t� �t�h�e� �d�i�s�t�i�n�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�.� �T�h�a�t� �i�s�,� 

�g�i�v�e�n� �t�h�e� �d�i�f�f�e�r�e�n�t�i�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�s� �(�m�e�d�i�a�t�e�d� �v�e�r�s�u�s� �d�i�r�e�c�t�)� �b�e�t�w�e�e�n� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s� �o�n� �O�C�B�s�,� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �p�r�o�v�i�d�e�d� 
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�a�d�d�i�t�i�o�n�a�l� �e�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e� �s�u�p�p�o�r�t�i�n�g� �t�h�e� �d�i�s�t�i�n�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e�s�e� �l�e�a�d�e�r�s�h�i�p� 

�c�o�n�s�t�r�u�c�t�s�.� 

�H�a�t�e�r� �a�n�d� �B�a�s�s� �(�1�9�8�8�)� �e�x�a�m�i�n�e�d� �a�n�o�t�h�e�r� �i�m�p�o�r�t�a�n�t� �h�y�p�o�t�h�e�s�i�s� �s�t�e�m�m�i�n�g� 

�f�r�o�m� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �t�h�e�y� �i�n�v�e�s�t�i�g�a�t�e�d� 

�t�h�e� �a�u�g�m�e�n�t�a�t�i�o�n� �e�f�f�e�c�t� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�v�e�r� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �(�B�a�s�s�,� �1�9�8�5�a�)� �i�n� �i�n�f�l�u�e�n�c�i�n�g� �m�u�l�t�i�p�l�e� �o�u�t�c�o�m�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �H�a�t�e�r� �a�n�d� �B�a�s�s� 

�(�1�9�8�8�)� �e�x�p�l�o�r�e�d� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �h�y�p�o�t�h�e�s�i�z�e�d� �r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �t�o�p� �p�e�r�f�o�r�m�i�n�g� �v�e�r�s�u�s� 

�a�v�e�r�a�g�e� �p�e�r�f�o�r�m�i�n�g� �m�a�n�a�g�e�r�s�.� �U�s�i�n�g� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s�,� �t�h�e�y� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �w�e�r�e� �b�e�t�t�e�r� �p�r�e�d�i�c�t�o�r�s� �o�f� �s�u�b�o�r�d�i�n�a�t�e� �r�a�t�i�n�g�s� �o�f� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n� �t�h�a�n� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �f�a�c�t�o�r�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �p�r�e�d�i�c�t�i�o�n� �o�f� �t�h�e�s�e� �o�u�t�c�o�m�e�s� �b�e�y�o�n�d� �t�h�a�t� 

�o�f� �t�r�a�n�s�a�c�t�i�o�n�a�l� �f�a�c�t�o�r�s� �a�s� �s�u�g�g�e�s�t�e�d� �b�y� �t�h�e� �a�u�g�m�e�n�t�a�t�i�o�n� �e�f�f�e�c�t� �h�y�p�o�t�h�e�s�i�z�e�d� �b�y� �B�a�s�s� 

�(�1�9�8�5�a�)�.� 

�T�h�e� �H�a�t�e�r� �a�n�d� �B�a�s�s� �(�1�9�8�8�)� �s�t�u�d�y� �a�l�s�o� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�o�p� �p�e�r�f�o�r�m�i�n�g� �m�a�n�a�g�e�r�s� 

�u�t�i�l�i�z�e�d� �m�o�r�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �(�c�h�a�r�i�s�m�a�t�i�c� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�)� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �o�r�d�i�n�a�r�y� �m�a�n�a�g�e�r�s�.� �T�o�p� �a�n�d� �o�r�d�i�n�a�r�y� �p�e�r�f�o�r�m�i�n�g� 

�m�a�n�a�g�e�r�s� �d�i�d� �n�o�t� �d�i�f�f�e�r� �s�i�g�n�i�f�i�c�a�n�t�l�y� �o�n� �r�a�t�i�n�g�s� �o�f� �t�r�a�n�s�a�c�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s�.� 

�A�s� �w�i�t�h� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)�,� �H�a�t�e�r� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �u�n�d�e�r�s�c�o�r�e�d� �t�h�e� 

�p�o�t�e�n�t�i�a�l� �f�o�r� �d�i�f�f�e�r�e�n�t�i�a�l� �e�f�f�e�c�t�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�n� 

�w�o�r�k� �o�u�t�c�o�m�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� �a� �t�h�i�r�d� �v�a�r�i�a�b�l�e� �(�i�.�e�.�,� �s�u�b�o�r�d�i�n�a�t�e� �j�o�b� �a�n�d� 

�l�e�a�d�e�r� �p�e�r�f�o�r�m�a�n�c�e�)�.� �T�h�e�s�e� �f�i�n�d�i�n�g�s� �d�i�s�c�l�o�s�e� �p�o�s�s�i�b�l�e� �m�o�d�e�r�a�t�e�d� �e�f�f�e�c�t�s� �(�s�e�e� �B�a�r�o�n� �&� 
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�K�e�n�n�y�,� �1�9�8�6� �f�o�r� �d�i�s�c�u�s�s�i�o�n�)�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e�s�e� �s�t�u�d�i�e�s� �e�x�p�a�n�d�e�d� �t�h�e� �r�a�n�g�e� �o�f� �o�u�t�c�o�m�e�s� 

�i�n�v�e�s�t�i�g�a�t�e�d� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �(�e�.�g�.�,� �p�e�r�f�o�r�m�a�n�c�e� 

�a�n�d� �O�C�B�s�)�.� �P�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t�,� �H�a�t�e�r� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �d�e�m�o�n�s�t�r�a�t�e�d� �a� �r�e�l�a�t�i�o�n� 

�b�e�t�w�e�e�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �w�o�r�k� �p�e�r�f�o�r�m�a�n�c�e�,� �a� 

�f�u�n�d�a�m�e�n�t�a�l� �c�o�n�c�e�r�n� �f�o�r� �a�l�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�A� �r�e�l�a�t�e�d� �i�s�s�u�e� �i�s� �t�h�e� �r�e�l�a�t�i�o�n� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �(�a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l�)� 

�l�e�a�d�e�r�s�h�i�p� �w�i�t�h� �o�t�h�e�r� �l�e�a�d�e�r�s�h�i�p� �p�e�r�s�p�e�c�t�i�v�e�s�.� �S�e�l�t�z�e�r� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �e�x�p�l�o�r�e�d� �t�h�e� 

�c�o�n�n�e�c�t�i�o�n� �b�e�t�w�e�e�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e�,� �a�n�d� �c�o�n�s�i�d�e�r�a�t�i�o�n� 

�b�e�h�a�v�i�o�r�s� �o�n� �w�o�r�k� �o�u�t�c�o�m�e�s� �u�t�i�l�i�z�i�n�g� �5�5� �t�a�r�g�e�t� �l�e�a�d�e�r�s� �a�n�d� �1�3�8� �s�u�b�o�r�d�i�n�a�t�e�s�.� 

�H�i�e�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r�s� �a�d�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� 

�e�x�p�l�a�i�n�e�d� �v�a�r�i�a�n�c�e� �i�n� �o�u�t�c�o�m�e�s� �w�h�e�n� �a�d�d�e�d� �t�o� �r�e�g�r�e�s�s�i�o�n�s� �a�f�t�e�r� �i�n�i�t�i�a�t�i�o�n� �a�n�d� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �b�e�h�a�v�i�o�r�s�.� �T�h�e� �r�e�v�e�r�s�e�,� �a�d�d�i�n�g� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �f�a�c�t�o�r�s� �f�i�r�s�t�,� �f�a�i�l�e�d� �t�o� 

�p�r�o�d�u�c�e� �s�i�m�i�l�a�r� �i�n�c�r�e�m�e�n�t�a�l� �e�x�p�l�a�n�a�t�i�o�n� �i�n� �o�u�t�c�o�m�e� �v�a�r�i�a�n�c�e�.� �T�h�u�s�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�u�g�m�e�n�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �l�e�a�d�e�r� �i�n�i�t�i�a�t�i�o�n� �a�n�d� �c�o�n�s�i�d�e�r�a�t�i�o�n� �b�e�h�a�v�i�o�r�s�.� �T�h�i�s� 

�a�u�g�m�e�n�t�a�t�i�o�n� �e�f�f�e�c�t� �h�a�s� �a�l�s�o� �b�e�e�n� �o�b�s�e�r�v�e�d� �w�i�t�h� �t�h�e� �o�t�h�e�r� �d�i�m�e�n�s�i�o�n�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� 

�L�B�D�Q� �(�E�h�r�l�i�c�h� �e�t� �a�l�.�,� �1�9�9�0�)�.� 

�A�s� �s�h�o�w�n� �b�y� �t�h�e� �r�e�s�e�a�r�c�h� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�,� �t�h�e� �b�a�s�i�c� �p�r�o�p�o�s�i�t�i�o�n�s� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �h�a�v�e� �r�e�c�e�i�v�e�d� �v�a�s�t� �e�m�p�i�r�i�c�a�l� �s�u�p�p�o�r�t�.� �T�o� 

�s�u�m�m�a�r�i�z�e�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �r�e�l�a�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �v�a�r�i�o�u�s� �o�u�t�c�o�m�e� 

�m�e�a�s�u�r�e�s�,� �i�n�c�l�u�d�i�n�g� �s�a�t�i�s�f�a�c�t�i�o�n�,� �l�e�a�d�e�r� �a�n�d� �w�o�r�k� �g�r�o�u�p� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �e�x�t�r�a� �e�f�f�o�r�t�,� 

�p�e�r�f�o�r�m�a�n�c�e� �(�s�u�b�o�r�d�i�n�a�t�e� �a�n�d� �s�u�p�e�r�i�o�r� �r�a�t�i�n�g�s�)�,� �a�n�d� �O�C�B�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �r�e�s�e�a�r�c�h� 
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�d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�u�g�m�e�n�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �c�o�n�t�i�n�g�e�n�t� 

�r�e�w�a�r�d� �b�e�h�a�v�i�o�r� �a�s� �p�o�s�t�u�l�a�t�e�d� �b�y� �B�a�s�s� �(�1�9�8�5�a�)�.� �M�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �c�o�n�s�i�s�t�e�n�t�l�y� 

�h�a�d� �l�o�w� �t�o� �n�e�g�l�i�g�i�b�l�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �o�u�t�c�o�m�e�s�.� �R�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �a�l�s�o� �s�u�g�g�e�s�t�s� �t�h�e� 

�s�i�m�p�l�i�s�t�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�o�u�t�c�o�m�e� �r�e�l�a�t�i�o�n� �m�a�y� �n�e�g�l�e�c�t� �p�o�s�s�i�b�l�e� �m�e�d�i�a�t�o�r�s� �o�r� �m�o�d�e�r�a�t�o�r�s�.� 

�F�i�n�a�l�l�y�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�  ��g�o� �b�e�y�o�n�d �� �t�h�e� �e�f�f�e�c�t�s� �o�f� �o�t�h�e�r� �l�e�a�d�e�r�s�h�i�p� 

�s�t�y�l�e�s� �h�i�g�h�l�y� �r�e�g�a�r�d�e�d� �i�n� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �l�i�t�e�r�a�t�u�r�e�.� �T�h�e� �b�e�n�e�f�i�t�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�c�o�m�e� �m�o�r�e� �e�v�i�d�e�n�t� �i�n� �c�o�m�p�a�r�i�s�o�n� �t�o� �l�e�a�d�e�r�s� �u�t�i�l�i�z�i�n�g� �q�u�i�t�e� 

�o�p�p�o�s�i�t�e� �s�t�y�l�e�s�,� �s�u�c�h� �a�s� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� 

�L�a�i�s�s�e�z�-�f�a�i�r�e� �L�e�a�d�e�r�s�h�i�p� 

�C�o�u�n�t�e�r� �t�o� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �i�s� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �A�c�t�u�a�l�l�y�,� 

�l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �i�s� �a� �m�i�s�n�o�m�e�r� �i�n� �t�h�a�t� �i�t� �r�e�p�r�e�s�e�n�t�s� �a� �p�e�r�s�p�e�c�t�i�v�e� �d�i�r�e�c�t�l�y� �o�p�p�o�s�i�t�e� 

�f�r�o�m� �t�h�e� �a�c�t�i�v�e� �r�o�l�e�s� �t�a�k�e�n� �b�y� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �(�B�a�s�s�,� �1�9�9�0�a�)�.� �L�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s� �a�b�d�i�c�a�t�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �i�n�f�l�u�e�n�c�i�n�g� �s�u�b�o�r�d�i�n�a�t�e� �a�c�t�i�o�n�s� �a�n�d� �o�t�h�e�r� �l�e�a�d�e�r�s�h�i�p� 

�r�o�l�e�s�,� �a�s� �w�e�l�l� �a�s� �a�v�o�i�d� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �a�l�t�o�g�e�t�h�e�r� �(�B�a�s�s�,� �1�9�8�1�)�.� �I�n� �t�h�i�s� �s�e�n�s�e�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s� �a�r�e� �e�v�e�n� �m�o�r�e� �i�n�a�c�t�i�v�e� �t�h�a�n� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �l�e�a�d�e�r�s�.� �T�h�u�s�,� �a� �l�a�i�s�s�e�z�-� 

�f�a�i�r�e� �l�e�a�d�e�r� �i�g�n�o�r�e�s� �e�v�e�n� �t�h�e� �m�o�s�t� �d�i�s�r�u�p�t�i�v�e�,� �p�r�o�b�l�e�m�a�t�i�c� �s�u�b�o�r�d�i�n�a�t�e� �o�r� �s�i�t�u�a�t�i�o�n�.� 

�L�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �c�o�r�r�e�l�a�t�e�s� �n�e�g�a�t�i�v�e�l�y� �w�i�t�h� �c�h�a�r�i�s�m�a�t�i�c� �a�n�d� 

�i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�,� �a�n�d� 

�c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �f�a�c�t�o�r�s� �(�B�a�s�s�,� �1�9�8�5�a�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �r�e�s�e�a�r�c�h� �t�y�p�i�c�a�l�l�y� �r�e�p�o�r�t�s� �n�e�g�a�t�i�v�e� 

�c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s� �o�f�t�e�n� �s�t�u�d�i�e�d� �i�n� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �r�e�s�e�a�r�c�h� �(�B�a�s�s�,� �1�9�9�0�a�;� �H�o�u�s�e� �&� �P�o�d�s�a�k�o�f�f�,� 

�2�1



�1�9�9�4�;� �Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.�,� �1�9�9�3�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �r�e�l�a�t�e�s� �n�e�g�a�t�i�v�e�l�y� �t�o� 

�w�o�r�k� �p�e�r�f�o�r�m�a�n�c�e� �(�Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.�,� �1�9�9�3�)�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n� �(�K�i�r�b�y� �e�t� �a�l�.�,� 

�1�9�9�2�)�,� �a�n�d� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �(�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�9�0�)�.� 

�I�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y�,� �a�s�s�e�s�s�m�e�n�t� �o�f� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �o�c�c�u�r�s� �p�r�i�m�a�r�i�l�y� 

�f�o�r� �t�w�o� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �b�e�c�a�u�s�e� �e�a�r�l�i�e�r� �a�n�d� �c�u�r�r�e�n�t� �v�e�r�s�i�o�n�s� �o�f� �t�h�e� �M�L�Q� �c�o�n�t�a�i�n� �a� �m�e�a�s�u�r�e� 

�o�f� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�,� �e�a�r�l�i�e�r� �s�t�u�d�i�e�s� �u�s�i�n�g� �t�h�e� �M�L�Q� �r�e�p�o�r�t� �f�i�n�d�i�n�g�s� �r�e�l�a�t�e�d� �t�o� �t�h�i�s� 

�c�o�n�s�t�r�u�c�t�.� �A�s� �s�h�o�w�n� �b�e�l�o�w�,� �t�h�e� �i�n�i�t�a�l� �p�h�a�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �s�e�e�k�s� �t�o� �r�e�p�l�i�c�a�t�e� �e�x�i�s�t�i�n�g� 

�f�i�n�d�i�n�g�s�;� �h�e�n�c�e�,� �t�h�e� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �w�o�r�k� �o�u�t�c�o�m�e�s� �f�o�u�n�d� �i�n� �o�t�h�e�r� 

�s�t�u�d�i�e�s� �w�i�l�l� �b�e� �r�e�p�l�i�c�a�t�e�d� �a�s� �w�e�l�l�.� �S�e�c�o�n�d� �a�n�d� �m�o�s�t� �i�m�p�o�r�t�a�n�t�l�y�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� 

�p�r�o�v�i�d�e�s� �a� �b�a�s�e�-�l�i�n�e�,� �o�r� �c�o�n�t�r�o�l� �p�e�r�s�p�e�c�t�i�v�e�,� �a�g�a�i�n�s�t� �w�h�i�c�h� �t�o� �a�s�s�e�s�s� �t�h�e� �b�e�n�e�f�i�c�i�a�l� �e�f�f�e�c�t�s� 

�o�n� �w�o�r�k� �o�u�t�c�o�m�e�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s�.� 

�M�e�t�h�o�d�o�l�o�g�i�c�a�l�/�C�o�n�c�e�p�t�u�a�l� �C�o�n�c�e�r�n�s� �w�i�t�h� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �T�r�a�n�s�a�c�t�i�o�n�a�l� 

�L�e�a�d�e�r�s�h�i�p� 
�A�s� �b�r�i�e�f�l�y� �n�o�t�e�d� �a�b�o�v�e�,� �s�o�m�e� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� �a�n�d� �c�o�n�c�e�p�t�u�a�l� �s�h�o�r�t�c�o�m�i�n�g�s� 

�e�x�i�s�t�s� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �d�e�s�p�i�t�e� �s�u�b�s�t�a�n�t�i�a�l� 

�e�m�p�i�r�i�c�a�l� �s�u�p�p�o�r�t�.� �P�r�i�m�a�r�y� �c�o�n�c�e�r�n�s� �e�x�p�r�e�s�s�e�d� �b�y� �r�e�s�e�a�r�c�h�e�r�s� �i�n�c�l�u�d�e� �t�h�e� �l�a�c�k� �o�f� 

�l�o�n�g�i�t�u�d�i�n�a�l� �d�e�s�i�g�n�s� �(�Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.�,� �1�9�9�3�)�,� �u�s�e� �o�f� �s�a�m�e� �s�o�u�r�c�e� �d�a�t�a� �(�H�a�t�e�r� �&� �B�a�s�s�,� 

�1�9�8�8�)�,� �c�o�n�f�u�s�i�o�n� �o�v�e�r� �t�h�e� �a�p�p�l�i�c�a�b�l�e� �l�e�v�e�l� �o�f� �a�n�a�l�y�s�i�s� �(�Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s�;� �1�9�9�0�)�,� �a�n�d� �t�h�e� 

�p�o�t�e�n�t�i�a�l� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �(�B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�;� �K�i�r�b�y� �e�t� �a�l�.�,� 

�1�9�9�2�)�.� �A�s� �s�h�o�w�n� �b�e�l�o�w�,� �o�n�l�y� �t�h�e� �c�o�n�c�e�r�n� �o�v�e�r� �t�h�e� �r�o�l�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �h�a�s� 

�y�e�t� �t�o� �r�e�c�e�i�v�e� �s�a�t�i�s�f�a�c�t�o�r�y� �r�e�d�r�e�s�s� �i�n� �e�m�p�i�r�i�c�a�l� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� 

�2�2



�Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.� �(�1�9�9�3�)� �a�d�d�r�e�s�s�e�d� �t�h�e� �l�a�c�k� �o�f� �l�o�n�g�i�t�u�d�i�n�a�l� �d�e�s�i�g�n�s� �a�n�d� �t�h�e� 

�u�s�e� �o�f� �a� �s�i�n�g�l�e� �d�a�t�a� �s�o�u�r�c�e� �i�n� �e�m�p�i�r�i�c�a�l� �i�n�v�e�s�t�i�g�a�t�i�o�n�s�.� �T�h�i�s� �s�t�u�d�y� �h�a�d� �m�u�l�t�i�p�l�e� �r�a�t�e�r�s� 

�c�o�m�p�l�e�t�e� �d�i�f�f�e�r�e�n�t� �i�n�s�t�r�u�m�e�n�t�s� �(�m�e�a�s�u�r�i�n�g� �t�h�e� �s�a�m�e� �c�o�n�s�t�r�u�c�t�s�)� �a�t� �d�i�f�f�e�r�e�n�t� �p�o�i�n�t�s� �a�c�r�o�s�s� 

�t�i�m�e�.� �R�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �s�i�g�n�i�f�i�c�a�n�t�,� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �o�f� �m�i�l�i�t�a�r�y� �o�f�f�i�c�e�r�s� �a�n�d� �t�h�e�i�r� �p�e�r�f�o�r�m�a�n�c�e� �r�a�t�i�n�g�s� �a�s� �p�r�o�v�i�d�e�d� �b�y� �s�u�b�o�r�d�i�n�a�t�e�s� 

�a�n�d� �s�u�p�e�r�i�o�r�s�.� �W�h�i�l�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �f�a�i�l�e�d� �t�o� �r�e�l�a�t�e� �t�o� �t�h�e�s�e� �p�e�r�f�o�r�m�a�n�c�e� 

�m�e�a�s�u�r�e�s�,� �Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.� �(�1�9�9�3�)� �a�t�t�r�i�b�u�t�e�d� �t�h�i�s� �l�a�c�k� �o�f� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �s�a�m�p�l�e� �o�f� �j�u�n�i�o�r� 

�o�f�f�i�c�e�r�s� �l�a�c�k�i�n�g� �c�o�n�t�r�o�l� �o�v�e�r� �r�e�w�a�r�d�s� �a�n�d� �b�e�n�e�f�i�t�s� �u�n�d�e�r� �m�i�l�i�t�a�r�y� �r�e�g�u�l�a�t�i�o�n�s�.� �A�s� 

�p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d�,� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �b�e�h�a�v�i�o�r� �p�a�r�t�l�y� �d�e�p�e�n�d�s� �o�n� �a� 

�l�e�a�d�e�r�s� �a�b�i�l�i�t�y� �t�o� �p�r�o�v�i�d�e� �v�a�l�u�e�d� �r�e�w�a�r�d�s� �(�D�i�e�n�e�s�c�h� �&� �L�i�d�e�n�,� �1�9�8�6�)�.� 

�I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �d�e�s�i�g�n� �a�n�d� �s�i�n�g�l�e� �d�a�t�a� �s�o�u�r�c�e� �c�o�n�c�e�r�n�s�,� �Y�a�m�m�a�r�i�n�o� �e�t� �a�l�.� 

�(�1�9�9�3�)� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�e� �r�e�s�i�l�i�e�n�c�e� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �p�r�e�d�i�c�t�i�o�n�s� �a�g�a�i�n�s�t� �t�h�e�s�e� 

�c�r�i�t�i�c�i�s�m�s�.� �I�n�d�e�e�d�,� �s�e�v�e�r�a�l� �o�f� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �d�e�s�c�r�i�b�e�d� �s�t�u�d�i�e�s� �a�l�s�o� �u�t�i�l�i�z�e�d� �m�u�l�t�i�s�o�u�r�c�e� 

�d�a�t�a� �(�e�.�g�.�,� �H�a�t�e�r� �&� �B�a�s�s�,� �1�9�8�8�;� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.�,� �1�9�9�0�)�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �a�l�l�o�w� �f�o�r� �g�r�e�a�t�e�r� 

�c�o�n�f�i�d�e�n�c�e� �i�n� �t�h�e� �b�a�s�i�c� �p�r�o�p�o�s�i�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�t�h�e�o�r�y�.� 

�Y�a�m�m�a�r�i�n�o� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �l�e�v�e�l� �o�f� �a�n�a�l�y�s�i�s� �(�i�.�e�.�,� �i�n�d�i�v�i�d�u�a�l�,� 

�d�y�a�d�i�c�,� �g�r�o�u�p�,� �o�r� �n�u�l�l�)� �a�t� �w�h�i�c�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �o�p�e�r�a�t�e�s� 

�u�t�i�l�i�z�i�n�g� �W�A�B�A� �p�r�o�c�e�d�u�r�e�s� �(�s�e�e� �M�a�r�k�h�a�m�,� �1�9�8�8�;� �Y�a�m�m�a�r�i�n�o� �&� �M�a�r�k�h�a�m�,� �1�9�9�2�)�.� �T�h�i�s� 

�p�r�o�c�e�d�u�r�e� �c�o�m�p�a�r�e�s� �t�h�e� �s�t�a�b�i�l�i�t�y� �o�f� �l�e�a�d�e�r�-�f�o�l�l�o�w�e�r� �r�e�l�a�t�i�o�n� �a�c�r�o�s�s� �g�r�o�u�p�s�,� �w�i�t�h�i�n� �g�r�o�u�p�s�,� 

�a�n�d� �i�n�d�i�v�i�d�u�a�l�l�y�.� �H�i�g�h� �d�e�g�r�e�e�s� �o�f� �v�a�r�i�a�b�i�l�i�t�y� �b�o�t�h� �b�e�t�w�e�e�n� �a�n�d� �w�i�t�h�i�n� �g�r�o�u�p�s� �o�c�c�u�r�r�e�d� �i�n� 
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�e�v�a�l�u�a�t�i�n�g� �t�h�e� �v�a�r�i�a�b�l�e� �r�e�l�a�t�i�o�n�s�.� �T�h�u�s� �Y�a�m�m�a�r�i�n�o� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� 

�l�e�a�d�e�r�-�f�o�l�l�o�w�e�r� �i�n�f�l�u�e�n�c�e� �u�n�d�e�r� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �p�a�r�a�d�i�g�m� 

�r�e�s�u�l�t�s� �p�r�i�m�a�r�i�l�y� �f�r�o�m� �a�n� �i�n�d�i�v�i�d�u�a�l� �d�i�f�f�e�r�e�n�c�e�s� �o�r� �a�n� �i�n�f�o�r�m�a�t�i�o�n�-�p�r�o�c�e�s�s�i�n�g� �p�e�r�s�p�e�c�t�i�v�e�.� 

�T�h�e�r�e�f�o�r�e�,� 

�t�h�e� �q�u�a�l�i�t�i�e�s� �o�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �a� �l�e�a�d�e�r� �t�h�a�t� �g�e�n�e�r�a�t�e� �a�d�m�i�r�a�t�i�o�n� �a�n�d� �r�e�s�p�e�c�t� �i�n� 

�s�o�m�e� �s�u�b�o�r�d�i�n�a�t�e�s� �c�a�n� �b�r�e�e�d� �c�o�n�t�e�m�p�t� �a�n�d� �d�i�s�t�r�u�s�t� �i�n� �o�t�h�e�r�s�.� �L�i�k�e�w�i�s�e�,� �a�n� 

�a�t�t�e�m�p�t� �t�o� �i�n�s�p�i�r�e� �s�u�b�o�r�d�i�n�a�t�e�s� �m�a�y� �b�e� �v�i�e�w�e�d� �b�y� �s�o�m�e� �a�s� �s�p�i�r�i�t�e�d� �e�n�c�o�u�r�a�g�e�m�e�n�t� 

�o�r� �s�u�p�p�o�r�t� �a�n�d� �b�y� �o�t�h�e�r�s� �a�s� �p�u�r�e� �h�o�k�u�m� �(�Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s�,� �1�9�9�3�;� �p�.� �9�9�1�)�.� 

�S�i�m�i�l�a�r� �f�i�n�d�i�n�g�s� �a�r�e� �r�e�p�o�r�t�e�d� �b�y� �(�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�9�0�)� �a�n�d� �h�e�l�p� �g�u�i�d�e� �t�h�e� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�p�r�i�n�c�i�p�l�e�s�.� 

�F�i�n�a�l�l�y�,� �r�e�s�e�a�r�c�h� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�e�v�o�k�e�s� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �(�e�.�g�.�,� �A�t�w�a�t�e�r� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�9�3�;� �B�a�s�s� 

�&� �A�v�o�l�i�o�,� �1�9�8�9�;� �K�i�r�b�y� �e�t� �a�l�,�.� �1�9�9�2�)�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �s�o�m�e� �r�e�s�e�a�r�c�h�e�r�s� �c�o�n�c�e�d�e� �t�h�e� �p�o�s�s�i�b�l�e� 

�o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�t�e�s� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k� �(�B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�;� �P�u�f�f�e�r�,� �1�9�9�0�)�.� �H�o�w�e�v�e�r�,� �m�o�s�t� 

�s�t�u�d�i�e�s� �f�a�i�l� �t�o� �p�r�o�v�i�d�e� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�i�s� �p�o�s�s�i�b�i�l�i�t�y�.� �I�t� �r�e�m�a�i�n�s� �e�s�s�e�n�t�i�a�l� 

�t�o� �f�u�l�l�y� �e�v�a�l�u�a�t�e� �t�h�e� �p�o�t�e�n�t�i�a�l� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�-�b�a�s�e�d� �s�t�u�d�i�e�s� �(�P�h�i�l�l�i�p�s� �&� �L�o�r�d�,� �1�9�8�6�)�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �s�u�c�h� �i�n�f�l�u�e�n�c�e� 

�o�c�c�u�r�s�,� �t�h�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �o�f�f�e�r�e�d� �f�r�o�m� �e�m�p�i�r�i�c�a�l� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �m�a�y� �b�e� �m�i�s�s�t�a�t�e�d�.� �F�u�r�t�h�e�r�m�o�r�e�,� �a�n� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r� �(�i�.�e�.�,� �i�m�p�l�i�c�i�t� 
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�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�)� �i�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �i�n�f�l�u�e�n�c�e� �w�i�t�h�i�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �p�a�r�a�d�i�g�m� �m�a�y� �b�e� �o�v�e�r�l�o�o�k�e�d�.� �B�e�f�o�r�e� �a�d�d�r�e�s�s�i�n�g� �t�h�e�s�e� �p�o�i�n�t�s� �i�n� 

�d�e�t�a�i�l�,� �a� �b�r�i�e�f� �o�v�e�r�v�i�e�w� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�s� �p�r�o�v�i�d�e�d� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�.� 

�I�m�p�l�i�c�i�t� �L�e�a�d�e�r�s�h�i�p� �T�h�e�o�r�i�e�s� 

�P�h�i�l�l�i�p�s� �a�n�d� �L�o�r�d� �(�1�9�8�1�)� �o�b�s�e�r�v�e�d� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �i�n�t�e�r�p�r�e�t� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� 

�i�n�t�o� �p�e�r�s�o�n�a�l�i�z�e�d�,� �s�u�b�j�e�c�t�i�v�e� �r�e�a�l�i�t�i�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �c�o�m�m�o�n�l�y� �r�e�f�e�r�r�e�d� �t�o� �a�s� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �r�e�s�u�l�t�s� 

�f�r�o�m� �s�t�a�b�l�e� �b�e�l�i�e�f�s� �a�b�o�u�t� �t�h�e� �a�t�t�r�i�b�u�t�e�s� �a�n�d� �b�e�h�a�v�i�o�r�s� �o�f� �l�e�a�d�e�r�s�,� �a�s� �w�e�l�l� �a�s� �o�u�t�c�o�m�e�s� �o�f� 

�l�e�a�d�e�r�s�h�i�p� �(�P�h�i�l�l�i�p�s� �&� �L�o�r�d�,� �1�9�8�1�)�.� �S�u�c�h� �b�e�l�i�e�f�s� �o�p�e�r�a�t�e� �u�n�d�e�r� �a�n� �i�n�f�o�r�m�a�t�i�o�n�-�p�r�o�c�e�s�s�i�n�g� 

�p�a�r�a�d�i�g�m� �(�L�o�r�d�,� �F�o�t�i�,� �&� �D�e�V�a�d�e�r�,� �1�9�8�4�)� �a�n�d� �h�e�l�p� �s�i�m�p�l�i�f�y� �t�h�e� �p�r�o�c�e�s�s�i�n�g� �d�e�m�a�n�d�s� 

�r�e�q�u�i�r�e�d� �i�n� �c�o�g�n�i�t�i�v�e�l�y� �i�n�t�e�n�s�e� �i�n�t�e�r�a�c�t�i�o�n�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n� �i�n�v�e�s�t�i�g�a�t�i�n�g� �t�h�e� �l�e�a�d�e�r�s�h�i�p� 

�c�a�t�e�g�o�r�i�z�a�t�i�o�n� �m�o�d�e�l�,� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� 

�a�l�l�o�w� �f�o�r� �t�h�e� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �o�f� �l�e�a�d�e�r�s� �a�n�d� �n�o�n�-�l�e�a�d�e�r�s� �b�y� �m�a�t�c�h�i�n�g� �l�e�a�d�e�r� �a�t�t�r�i�b�u�t�e�s� �w�i�t�h� �a� 

�d�e�f�i�n�i�n�g� �s�e�t� �o�f� �s�t�a�b�l�e�,� �s�a�l�i�e�n�t� �a�t�t�r�i�b�u�t�e�s� �(�c�a�l�l�e�d� �p�r�o�t�o�t�y�p�e�s�)� �t�y�p�i�c�a�l� �o�f� �l�e�a�d�e�r�s� �o�r� �n�o�n�-� 

�l�e�a�d�e�r�s�.� �O�n�c�e� �a� �l�e�a�d�e�r� �i�s� �c�l�a�s�s�i�f�i�e�d�,� �f�o�l�l�o�w�e�r�s� �o�f�t�e�n� �r�e�a�c�t� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e� �p�r�o�t�o�t�y�p�e�,� 

�a�n�d� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �t�h�e� �a�c�t�u�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�.� 

�I�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�r�e� �r�e�g�a�r�d�e�d� �a�s� �p�a�r�t�i�c�u�l�a�r�l�y� �o�p�e�r�a�t�i�v�e� �i�n� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�-�b�a�s�e�d� �l�e�a�d�e�r�s�h�i�p� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �(�B�r�y�m�a�n�,� �1�9�8�7�;� �G�i�o�i�a� �&� �S�i�m�s�,� �1�9�8�5�;� �R�u�s�h�,� 

�T�h�o�m�a�s�,� �&� �L�o�r�d�,� �1�9�7�7�;� �P�h�i�l�l�i�p�s� �&� �L�o�r�d�,� �1�9�8�6�)�,� �i�n�c�l�u�d�i�n�g� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �(�K�i�r�b�y� �e�t� �a�l�.�,� �1�9�9�2�)�.� �R�e�s�e�a�r�c�h� �d�e�m�o�n�s�t�r�a�t�e�s� 

�t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n�f�l�u�e�n�c�e� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �l�e�a�d�e�r�s� �(�B�r�y�m�a�n�,� �1�9�8�7�;� �G�i�o�i�a� 
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�&� �S�i�m�s�,� �1�9�8�5�;� �R�u�s�h� �&� �R�u�s�s�e�l�l�,� �1�9�8�8�)�.� �A�s� �B�r�y�m�a�n� �(�1�9�8�7�)� �s�t�a�t�e�s�,�  ��s�u�c�h� �e�v�i�d�e�n�c�e� �i�s� 

�d�a�m�a�g�i�n�g� �t�o� �r�e�s�e�a�r�c�h� �t�h�a�t� �r�e�l�i�e�s� �o�n� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �b�e�c�a�u�s�e� �i�t� �i�m�p�l�i�e�s� �t�h�a�t� �i�t� �i�s� �i�n�d�i�v�i�d�u�a�l� 

�i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �t�h�a�t� �a�r�e� �b�e�i�n�g� �m�e�a�s�u�r�e�d� �(�a�n�d� �s�u�b�s�e�q�u�e�n�t�l�y� �r�e�l�a�t�e�d� �t�o� �p�a�r�t�i�c�u�l�a�r� �o�u�t�c�o�m�e�s� 

�l�i�k�e� �s�u�b�o�r�d�i�n�a�t�e� �s�a�t�i�s�f�a�c�t�i�o�n� �o�r� �g�r�o�u�p� �p�e�r�f�o�r�m�a�n�c�e�)� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �l�e�a�d�e�r�s� �a�s� 

�s�u�c�h �� �(�p�.� �1�3�0�)�.� �T�h�i�s� �s�u�g�g�e�s�t�s� �t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �i�n�f�l�u�e�n�c�e� �w�o�r�k� �o�u�t�c�o�m�e�s� �i�n� �a� 

�f�a�s�h�i�o�n� �s�i�m�i�l�a�r� �t�o� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �b�e�i�n�g� �m�e�a�s�u�r�e�d� �b�y� �l�e�a�d�e�r�s�h�i�p� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� 

�I�n�v�e�s�t�i�g�a�t�i�n�g� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �g�e�n�e�r�a�l�l�y� �o�c�c�u�r�s� �t�h�r�o�u�g�h� �e�x�a�m�i�n�i�n�g� �t�h�e�i�r� 

�s�t�r�u�c�t�u�r�e� �a�n�d�/�o�r� �d�y�n�a�m�i�c�s� �o�f� �o�p�e�r�a�t�i�o�n� �(�G�u�z�z�o�,� �W�a�g�n�e�r�,� �M�a�g�u�i�r�e�,� �H�e�r�r�,� �&� �H�a�w�l�e�y�,� 

�1�9�8�6�)�.� �G�u�z�z�o� �e�t� �a�l�.� �(�1�9�8�6�)� �d�e�f�i�n�e�d� �s�t�r�u�c�t�u�r�e� �a�s� �t�h�e� �b�e�h�a�v�i�o�r�a�l�,� �t�r�a�i�t�,� �o�r� �o�t�h�e�r� �e�l�e�m�e�n�t�s� 

�c�o�m�p�r�i�s�i�n�g� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �h�o�w� �t�h�e�s�e� �e�l�e�m�e�n�t�s� �r�e�l�a�t�e�.� �T�h�e� �o�p�e�r�a�t�i�o�n� �o�f� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �c�o�n�c�e�r�n�s� �t�h�e�i�r� �c�o�n�s�e�q�u�e�n�c�e�s� �f�o�r� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �(�1�9�7�5�)� �p�r�o�v�i�d�e�d� �a�n� �e�a�r�l�y� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �U�n�d�e�r� �a� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �p�a�r�a�d�i�g�m�,� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� 

 ��S�u�r�v�e�y� �o�f� �O�r�g�a�n�i�z�a�t�i�o�n�s �� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�h�i�c�h� �m�e�a�s�u�r�e�s� �l�e�a�d�e�r� �s�u�p�p�o�r�t�,� �i�n�t�e�r�a�c�t�i�o�n� 

�f�a�c�i�l�i�t�a�t�i�o�n�,� �g�o�a�l� �e�m�p�h�a�s�i�s�,� �a�n�d� �w�o�r�k� �f�a�c�i�l�i�t�a�t�i�o�n�.� �T�h�e� �o�n�l�y� �i�n�s�t�r�u�c�t�i�o�n�s� �p�r�o�v�i�d�e�d� �t�o� 

�s�t�u�d�e�n�t� �r�a�t�e�r�s� �w�a�s� �t�o� �d�e�s�c�r�i�b�e� �a� �m�a�n�a�g�e�r� �o�f� �a�n� �u�n�k�n�o�w�n� �p�l�a�n�t�.� �F�a�c�t�o�r� �a�n�a�l�y�t�i�c� �r�e�s�u�l�t�s� 

�r�e�p�l�i�c�a�t�e�d� �t�h�e� �k�n�o�w�n� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �5�5�%� �o�f� �t�h�e� �i�t�e�m� 

�v�a�r�i�a�n�c�e�.� �E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �o�b�t�a�i�n�e�d� �s�i�m�i�l�a�r� �r�e�s�u�l�t�s� �w�h�e�n� �c�o�m�p�a�r�i�n�g� �v�a�r�i�o�u�s� �s�u�b�s�a�m�p�l�e�s� 

�o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �s�y�s�t�e�m�a�t�i�c� �r�a�t�i�n�g�s� �o�b�t�a�i�n�e�d� �b�y� �E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �(�1�9�7�5�)� �a�r�e� �u�n�l�i�k�e�l�y� �t�o� 

�o�c�c�u�r� �w�i�t�h�o�u�t� �s�o�m�e� �p�r�e�v�i�o�u�s� �c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �t�h�e�r�e�b�y� 
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�s�u�g�g�e�s�t�i�n�g� �s�t�u�d�e�n�t�s� �r�e�l�i�e�d� �o�n� �t�h�e�i�r� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n� �t�h�i�s� �t�a�s�k�.� �A�s� �t�h�e�s�e� 

�a�u�t�h�o�r�s� �n�o�t�e�,� 

�i�f� �t�h�e� �s�a�m�e� �p�a�t�t�e�r�n� �o�f� �c�o�v�a�r�i�a�t�i�o�n� �o�b�t�a�i�n�e�d� �w�h�e�n� �m�e�m�b�e�r�s� �d�e�s�c�r�i�b�e� �t�h�e�i�r� �o�w�n� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �c�a�n� �a�l�s�o� �b�e� �o�b�t�a�i�n�e�d� �w�h�e�n� �r�e�s�p�o�n�d�e�n�t�s� �c�o�m�p�l�e�t�e� �t�h�e� �s�a�m�e� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �u�n�d�e�r� �i�n�s�t�r�u�c�t�i�o�n�s� �t�o� �r�a�t�e� �a� �f�i�c�t�i�t�i�o�u�s� �o�r�g�a�n�i�z�a�t�i�o�n�,� �t�h�e� �c�o�n�c�l�u�s�i�o�n� 

�t�h�a�t� �t�h�e� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e�s� �w�a�s� �b�r�o�u�g�h�t�  ��i�n� �t�h�e�i�r� �h�e�a�d�s �� �t�o� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�s�i�t�u�a�t�i�o�n� �[�i�s�]� �u�n�a�v�o�i�d�a�b�l�e� �(�p�.� �7�3�7�)�.� 

�H�e�n�c�e�,� �E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �(�1�9�7�5�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e� �i�m�p�a�c�t� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� 

�r�a�i�s�e�s� �s�e�r�i�o�u�s� �c�o�n�c�e�r�n�s� �f�o�r� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �p�u�r�p�o�r�t�i�n�g� �t�o� �m�e�a�s�u�r�e� �a�c�t�u�a�l� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �L�e�a�d�e�r�s�h�i�p� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �p�o�s�s�i�b�l�y� �m�e�a�s�u�r�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �b�o�t�h�.� 

�W�e�i�s�s� �a�n�d� �A�d�l�e�r� �(�1�9�8�1�)� �r�e�p�l�i�c�a�t�e�d� �t�h�e� �E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �(�1�9�7�5�)� �r�e�s�u�l�t�s�.� 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �W�e�i�s�s� �a�n�d� �A�d�l�e�r� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e�  ��S�u�r�v�e�y� �o�f� 

�O�r�g�a�n�i�z�a�t�i�o�n�s �� �a�c�r�o�s�s� �g�r�o�u�p�s� �d�i�f�f�e�r�i�n�g� �i�n� �c�o�g�n�i�t�i�v�e� �c�o�m�p�l�e�x�i�t�y�.� �L�a�c�k� �o�f� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e�s� �a�c�r�o�s�s� �g�r�o�u�p�s� �b�a�s�e�d� �o�n� �c�o�g�n�i�t�i�v�e� �c�o�m�p�l�e�x�i�t�y� �l�e�v�e�l�s� �s�u�p�p�o�r�t�s� �t�h�e� �n�o�t�i�o�n� 

�t�h�a�t� �i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �r�e�f�l�e�c�t� �a�  ��s�o�c�i�a�l� �r�e�a�l�i�t�y �� �r�e�g�a�r�d�i�n�g� �p�e�r�c�e�i�v�e�d� 

�r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �n�o�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �p�e�r�c�e�p�t�u�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �a�b�i�l�i�t�y�.� 

�E�d�e�n� �a�n�d� �L�e�v�i�a�t�a�n� �(�1�9�7�5�)� �e�x�p�l�i�c�i�t�l�y� �r�e�f�u�t�e�d� �t�h�e� �f�o�r�m�e�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�,� �a�r�g�u�i�n�g� �t�h�a�t� �w�i�t�h�o�u�t� 

�a� �m�e�a�s�u�r�e� �o�f� �s�o�c�i�a�l� �r�e�a�l�i�t�y� �o�n�e� �c�a�n� �n�o�t� �a�s�s�u�m�e� �a� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s�.� 

�W�e�i�s�s� �a�n�d� �A�d�l�e�r� �(�1�9�8�1�)� �f�o�u�n�d� �t�h�a�t� �t�h�e� �b�a�s�i�c� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e� �f�a�i�l�e�d� �t�o� �v�a�r�y� 

�a�c�r�o�s�s� �c�o�g�n�i�t�i�v�e� �c�o�m�p�l�e�x�i�t�y� �g�r�o�u�p�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �m�e�d�i�a�n� �s�p�l�i�t�,� �o�r� �w�h�e�n� �c�o�m�p�a�r�i�n�g� 

�2�7



�i�n�d�i�v�i�d�u�a�l�s� �i�n� �t�h�e� �t�o�p� �a�n�d� �b�o�t�t�o�m� �4�0�%�,� �o�r� �3�3�%�,� �o�f� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�n� �t�h�e� �c�o�g�n�i�t�i�v�e� 

�c�o�m�p�l�e�x�i�t�y� �m�e�a�s�u�r�e�.� �H�e�n�c�e�,� �W�e�i�s�s� �a�n�d� �A�d�l�e�r� �(�1�9�8�1�)� �p�r�o�v�i�d�e�d� �a� �c�o�n�s�e�r�v�a�t�i�v�e� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�,� �s�u�g�g�e�s�t�i�n�g� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�p�e�r�a�t�e� �s�o�m�e�w�h�e�r�e� �b�e�t�w�e�e�n� 

�r�e�f�l�e�c�t�i�n�g�  ��s�o�c�i�a�l� �r�e�a�l�i�t�y �� �a�n�d� �i�n�d�i�v�i�d�u�a�l� �c�o�g�n�i�t�i�v�e� �c�o�n�s�t�r�u�c�t�s�.� �T�h�e�y� �s�u�g�g�e�s�t�e�d� �t�h�e� �e�f�f�e�c�t�s� 

�o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �d�e�p�e�n�d� �o�n� �v�a�r�i�o�u�s� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� �s�u�c�h� �a�s� �c�o�n�t�e�x�t�u�a�l� �c�u�e�s�,� 

�d�e�g�r�e�e� �o�f� �c�o�n�t�a�c�t� �b�e�t�w�e�e�n� �l�e�a�d�e�r� �a�n�d� �f�o�l�l�o�w�e�r�,� �a�n�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �(�f�o�r� �r�a�t�e�r�s�)� �o�f� 

�a�c�c�u�r�a�t�e�l�y� �d�e�s�c�r�i�b�i�n�g� �a� �t�a�r�g�e�t ��s� �(�i�.�e�.�,� �f�o�c�a�l� �l�e�a�d�e�r�)� �b�e�h�a�v�i�o�r�.� 

�I�n� �a� �r�e�l�a�t�e�d� �i�n�v�e�s�t�i�g�a�t�i�o�n�,� �R�u�s�h� �e�t� �a�l�.� �(�1�9�7�7�)� �e�x�p�l�o�r�e�d� �t�h�e� �r�o�l�e� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�n� �b�o�t�h� �t�h�e� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e� �a�n�d� �l�e�v�e�l� �o�f� �t�h�e� �L�B�D�Q�-�X�I�I�.� �F�a�c�t�o�r� �l�e�v�e�l� 

�r�e�f�e�r�s� �t�o� �t�h�e� �a�c�t�u�a�l� �r�a�t�i�n�g�s� �a�s�c�r�i�b�e�d� �t�o� �a� �l�e�a�d�e�r� �a�n�d� �a�d�d�r�e�s�s�e�s� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �I�n� �a� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �p�a�r�a�d�i�g�m�,� �R�u�s�h� �e�t� �a�l�.� �(�1�9�7�7�)� �m�a�n�i�p�u�l�a�t�e�d� 

�c�o�n�t�e�x�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �d�e�p�i�c�t�i�n�g� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �o�r� �p�o�o�r� �l�e�a�d�e�r� �p�e�r�f�o�r�m�a�n�c�e�.� �S�t�u�d�e�n�t� 

�r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �L�B�D�Q�-�X�I�I� �w�e�r�e� �f�a�c�t�o�r� �a�n�a�l�y�z�e�d�,� �a�n�d� �t�h�e�n� �t�h�e�i�r� �s�u�b�s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� 

�u�s�e�d� �a�s� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�n� �a�n� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �(�A�N�O�V�A�)�.� 

�R�u�s�h� �e�t� �a�l�.� �(�1�9�7�7�)� �r�e�p�l�i�c�a�t�e�d� �t�h�e� �k�n�o�w�n� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �L�B�D�Q�-�X�I�I�.� 

�T�h�i�s� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e� �p�a�r�a�l�l�e�l�e�d� �t�h�o�s�e� �f�r�o�m� �o�t�h�e�r� �s�t�u�d�i�e�s� �w�h�i�c�h� �v�a�r�i�e�d� �f�r�o�m� �l�i�t�t�l�e�/�n�o� �t�o� �a� 

�s�u�b�s�t�a�n�t�i�a�l� �a�m�o�u�n�t� �o�f� �f�a�m�i�l�i�a�r�i�t�y� �b�e�t�w�e�e�n� �l�e�a�d�e�r� �a�n�d� �f�o�l�l�o�w�e�r�(�s�)�.� �I�n� �t�e�r�m�s� �o�f� �f�a�c�t�o�r� �l�e�v�e�l�,� 

�t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e� �(�1�.�e�.�,� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �o�r� �p�o�o�r�)� �m�a�i�n� �e�f�f�e�c�t� �f�o�r� �t�h�e� �A�N�O�V�A� �w�a�s� 

�s�i�g�n�i�f�i�c�a�n�t� �f�o�r� �b�o�t�h� �t�h�e� �c�o�n�s�i�d�e�r�a�t�i�o�n� �a�n�d� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �s�u�b�s�c�a�l�e�s�.�  ��G�o�o�d� 

�p�e�r�f�o�r�m�a�n�c�e �� �t�a�r�g�e�t� �l�e�a�d�e�r�s� �r�e�c�e�i�v�e�d� �h�i�g�h�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �a�n�d� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �r�a�t�i�n�g�s� 

�t�h�a�n�  ��b�a�d� �p�e�r�f�o�r�m�a�n�c�e �� �t�a�r�g�e�t�s�.� �T�h�i�s� �f�i�n�d�i�n�g� �a�l�s�o� �o�c�c�u�r�r�e�d� �f�o�r� �t�h�e� �o�t�h�e�r� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� 
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�L�B�D�Q�-�X�I�I� �(�e�.�g�.�,� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�,� �r�e�c�o�n�c�i�l�i�a�t�i�o�n�,� �t�o�l�e�r�a�n�c�e� �o�f� �u�n�c�e�r�t�a�i�n�t�y�,� �p�e�r�s�u�a�s�i�o�n�,� �e�t�c�.�)�.� 

�B�y� �s�h�o�w�i�n�g� �t�h�a�t� �r�a�t�e�r�s� �r�e�l�y� �o�n� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �t�o� �r�e�d�u�c�e� �t�h�e� �p�r�o�c�e�s�s�i�n�g� 

�r�e�q�u�i�r�e�m�e�n�t�s� �i�n� �p�e�r�c�e�i�v�i�n�g� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �t�h�i�s� �s�t�u�d�y� �s�u�g�g�e�s�t�s� �t�h�a�t� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �m�e�a�s�u�r�e�s� �m�a�y� �r�e�f�l�e�c�t� �a�c�t�u�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �a�s� �w�e�l�l� �a�s� �p�e�r�c�e�p�t�u�a�l�-�m�e�m�o�r�y� 

�p�r�o�c�e�s�s�e�s� �(�F�r�a�s�e�r� �&� �L�o�r�d�,� �1�9�8�8�;� �L�a�r�s�o�n�,� �L�i�n�g�l�e�,� �&� �S�c�e�r�b�o�,� �1�9�8�4�;� �M�i�t�c�h�e�l�l�,� �L�a�r�s�o�n�,� �&� 

�G�r�e�e�n�,� �1�9�7�7�;� �R�u�s�h� �e�t� �a�l�.�,� �1�9�7�7�)�.� 

�A� �n�a�t�u�r�a�l� �q�u�e�s�t�i�o�n� �s�t�e�m�m�i�n�g� �f�r�o�m� �t�h�e� �a�b�o�v�e� �n�o�t�e�d� �s�t�u�d�i�e�s� �c�o�n�c�e�r�n�s� �t�h�e� 

�r�e�l�a�t�i�v�e� �e�f�f�e�c�t� �o�f� �a�c�t�u�a�l� �b�e�h�a�v�i�o�r�s� �v�e�r�s�u�s� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�d�e�s�c�r�i�p�t�i�o�n�s�.� �L�o�r�d� �e�t� �a�l�.� �(�1�9�7�8�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�i�s� �q�u�e�s�t�i�o�n� �b�y� �v�a�r�y�i�n�g� �b�o�t�h� �t�a�r�g�e�t� �b�e�h�a�v�i�o�r� 

�(�i�.�e�.�,� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e�)� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e�s�.� �A�f�t�e�r� �o�b�s�e�r�v�i�n�g� �v�i�d�e�o�t�a�p�e�d� �l�e�a�d�e�r�s� �i�n� 

�a�c�t�i�o�n�,� �s�u�b�j�e�c�t�s� �r�e�c�e�i�v�e�d� �p�e�r�f�o�r�m�a�n�c�e� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �s�u�b�s�e�q�u�e�n�t�l�y� �c�o�m�p�l�e�t�e�d� �L�B�D�Q� 

�r�a�t�i�n�g�s� �o�f� �t�h�e� �t�a�r�g�e�t� �l�e�a�d�e�r�.� �A�N�O�V�A� �r�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �b�o�t�h� �a� �s�i�g�n�i�f�i�c�a�n�t� �m�a�i�n� �e�f�f�e�c�t� �f�o�r� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e� �e�f�f�e�c�t�s� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �5�3�%� �a�n�d� �7�%�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �o�f� 

�t�h�e� �v�a�r�i�a�n�c�e� �i�n� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �r�a�t�i�n�g�s� �(�L�o�r�d� �e�t� �a�l�.�,� �1�9�7�8�)�.� �T�h�e� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e� 

�c�o�n�d�i�t�i�o�n�s� �(�b�a�s�e�d� �o�n� �b�e�h�a�v�i�o�r�a�l� �o�r� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e�s�)� �r�e�s�u�l�t�e�d� �i�n� �h�i�g�h�e�r� �m�e�a�n� �r�a�t�i�n�g�s� �o�n� 

�a�l�l� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �L�B�D�Q� �w�h�e�n� �c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� �l�o�w� �p�e�r�f�o�r�m�a�n�c�e� �c�o�n�d�i�t�i�o�n�s�.� 

�A�n� �i�m�p�o�r�t�a�n�t� �n�o�t�e� �f�r�o�m� �t�h�e� �L�o�r�d� �e�t� �a�l�.� �(�1�9�7�8�)� �s�t�u�d�y� �c�o�n�c�e�r�n�s� �i�n�t�e�r�a�c�t�i�o�n� 

�e�f�f�e�c�t�s� �i�n� �m�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�e�s�.� �A� �s�i�g�n�i�f�i�c�a�n�t� �m�u�l�t�i�v�a�r�i�a�t�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �b�y� �p�e�r�f�o�r�m�a�n�c�e� 

�c�u�e� �i�n�t�e�r�a�c�t�i�o�n� �o�n�l�y� �m�a�t�e�r�i�a�l�i�z�e�d� �i�n� �t�h�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �s�u�b�s�c�a�l�e� �a�t� �t�h�e� �u�n�i�v�a�r�i�a�t�e� �l�e�v�e�l�.� 

�L�o�r�d� �e�t� �a�l�.� �(�1�9�7�8�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� 
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�m�o�r�e� �n�o�t�e�w�o�r�t�h�y� �i�s� �t�h�e� �n�o�n�s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �f�o�r� �a�l�l� �t�h�e� �o�t�h�e�r� �L�B�D�Q� 

�s�c�a�l�e�s�,� �w�h�i�c�h� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �l�e�v�e�l� �o�f� �s�t�i�m�u�l�u�s� �b�e�h�a�v�i�o�r� �g�e�n�e�r�a�l�l�y� �h�a�d� �l�i�t�t�l�e� 

�i�m�p�a�c�t� �o�n� �a�d�j�u�s�t�m�e�n�t�s� �i�n� �r�a�t�i�n�g�s� �t�o� �a�c�c�o�m�m�o�d�a�t�e� �c�o�n�t�e�x�t�u�a�l� �c�u�e�s�.� �T�h�i�s� �f�a�c�t� 

�c�o�u�p�l�e�d� �w�i�t�h� �s�i�g�n�i�f�i�c�a�n�t� �m�a�i�n� �e�f�f�e�c�t�s� �f�o�r� �b�o�t�h� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �b�e�h�a�v�i�o�r�a�l� 

�f�a�c�t�o�r�s� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �r�e�l�i�a�n�c�e� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e�s� �[�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�]� 

�w�a�s� �n�o�t� �m�e�r�e�l�y� �a� �s�u�b�s�t�i�t�u�t�e� �f�o�r� �b�e�h�a�v�i�o�r�a�l� �i�n�f�o�r�m�a�t�i�o�n� �(�p�p�.� �3�3�-�3�4�)�.� 

�H�e�n�c�e�,� �a�l�t�h�o�u�g�h� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �g�r�e�a�t�e�r� �v�a�r�i�a�n�c�e� �i�n� �o�u�t�c�o�m�e� �r�a�t�i�n�g�s�,� �b�e�h�a�v�i�o�r�a�l� 

�i�n�f�o�r�m�a�t�i�o�n� �f�a�i�l�s� �t�o� �n�e�g�a�t�e� �r�a�t�e�r� �u�s�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �(�F�r�a�s�e�r� �&� �L�o�r�d�,� �1�9�8�8�)�.� 

�L�o�r�d� �e�t� �a�l�.� �(�1�9�7�8�)� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �a�s� �t�h�e� �b�e�h�a�v�i�o�r�s� �m�e�a�s�u�r�e�d� �i�n� �t�h�e� �L�B�D�Q� �s�u�b�s�c�a�l�e�s� 

�d�i�v�e�r�g�e�d� �i�n� �s�i�m�i�l�a�r�i�t�y� �f�r�o�m� �t�h�e� �b�e�h�a�v�i�o�r�s� �m�a�n�i�p�u�l�a�t�e�d� �i�n� �t�h�e� �a�c�t�u�a�l� �s�t�i�m�u�l�u�s� �(�i�.�e�.�,� �i�n�i�t�i�a�t�i�n�g� 

�s�t�r�u�c�t�u�r�e�)�,� �t�h�e� �v�a�r�i�a�n�c�e� �e�x�p�l�a�i�n�e�d� �b�y� �t�h�e� �b�e�h�a�v�i�o�r� �m�a�n�i�p�u�l�a�t�i�o�n� �d�e�c�r�e�a�s�e�d�.� �T�h�e� �v�a�r�i�a�n�c�e� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �b�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e� �m�a�n�i�p�u�l�a�t�i�o�n� �r�e�m�a�i�n�e�d� �c�o�n�s�i�s�t�e�n�t�l�y� �m�o�d�e�r�a�t�e� �a�c�r�o�s�s� 

�a�l�l� �s�u�b�s�c�a�l�e�s�.� �T�h�a�t� �i�s�,� �f�o�l�l�o�w�e�r�s� �u�s�e� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �i�n� �r�e�a�c�t�i�n�g� �t�o� �l�e�a�d�e�r�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� 

�w�h�e�t�h�e�r� �e�x�p�l�i�c�i�t� �b�e�h�a�v�i�o�r�a�l� �i�n�f�o�r�m�a�t�i�o�n� �e�x�i�s�t�s�.� 

�F�i�n�a�l�l�y�,� �P�f�e�f�f�e�r� �(�1�9�7�7�)� �a�r�g�u�e�s� �t�h�a�t� �l�e�a�d�e�r�s�h�i�p� �i�s� �l�a�r�g�e�l�y� �a�n� �a�t�t�r�i�b�u�t�i�o�n� �p�r�o�c�e�s�s� 

�w�h�e�r�e�b�y� �o�b�s�e�r�v�e�r�s� �a�t�t�e�m�p�t� �t�o� �a�s�c�r�i�b�e�d� �c�a�u�s�a�l�i�t�y� �t�o� �i�n�d�i�v�i�d�u�a�l�s�.� �F�r�o�m� �t�h�i�s� �p�e�r�s�p�e�c�t�i�v�e�,� 

�i�n�d�i�v�i�d�u�a�l� �n�e�e�d� �t�o� �c�o�n�t�r�o�l� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�n�d�u�c�e�s� �a�t�t�r�i�b�u�t�i�o�n�s� �o�f� �l�e�a�d�e�r�s� �a�s� �c�a�u�s�a�l� �a�g�e�n�t�s� 

�f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �o�u�t�c�o�m�e�s� �(�K�e�l�l�e�y�,� �1�9�7�1�;� �c�i�t�e�d� �i�n� �P�f�e�f�f�e�r�,� �1�9�7�7�)�.� �T�h�i�s� �h�y�p�o�t�h�e�s�i�s� �a�r�g�u�e�s� 

�a�g�a�i�n�s�t� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �f�i�n�d�i�n�g�s� �p�r�e�s�e�n�t�e�d� 

�a�b�o�v�e� �w�o�u�l�d� �b�e� �e�x�p�l�a�i�n�e�d� �i�n� �t�e�r�m�s� �o�f� �c�a�u�s�a�l� �a�t�t�r�i�b�u�t�i�o�n� �p�r�o�c�e�s�s�e�s� �a�n�d� �e�l�i�m�i�n�a�t�e� �t�h�e� �n�e�e�d� 
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�t�o� �e�v�o�k�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �O�n�l�y� �b�y� �d�i�s�p�r�o�v�i�n�g� �t�h�e�i�r� �e�x�i�s�t�e�n�c�e� �c�a�n� �i�m�p�l�i�c�i�t� 

�t�h�e�o�r�i�e�s� �b�e� �i�g�n�o�r�e�d� �i�n� �p�e�r�c�e�p�t�u�a�l�-�b�a�s�e�d� �l�e�a�d�e�r�s�h�i�p� �r�e�s�e�a�r�c�h�.� 

�P�h�i�l�l�i�p�s� �a�n�d� �L�o�r�d� �(�1�9�8�1�)� �c�o�m�p�a�r�e�d� �t�h�e� �c�a�u�s�a�l� �a�t�t�r�i�b�u�t�i�o�n� �p�e�r�s�p�e�c�t�i�v�e� �a�g�a�i�n�s�t� 

�t�h�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �p�e�r�s�p�e�c�t�i�v�e� �d�u�r�i�n�g� �a�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �l�e�a�d�e�r�s�h�i�p� �p�e�r�c�e�p�t�i�o�n�s�.� �B�o�t�h� 

�p�e�r�f�o�r�m�a�n�c�e� �c�u�e�s� �a�n�d� �a�v�a�i�l�a�b�l�e� �a�l�t�e�r�n�a�t�i�v�e� �c�a�u�s�a�l� �e�x�p�l�a�n�a�t�i�o�n�s� �f�o�r� �p�e�r�f�o�r�m�a�n�c�e� �w�e�r�e� 

�m�a�n�i�p�u�l�a�t�e�d� �u�n�d�e�r� �t�h�e� �r�a�t�i�o�n�a�l� �t�h�a�t� �t�h�e� �f�o�r�m�e�r� �m�a�n�i�p�u�l�a�t�i�o�n� �w�o�u�l�d� �e�l�i�c�i�t� �u�s�e� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �a�n�d� �t�h�e� �l�a�t�t�e�r� �c�a�u�s�a�l� �a�t�t�r�i�b�u�t�i�o�n�s�.� �O�b�s�e�r�v�e�r�s� �v�i�e�w�e�d� �f�o�u�r�-�p�e�r�s�o�n� 

�p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �g�r�o�u�p�s� �w�h�i�c�h� �v�a�r�i�e�d� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �(�g�o�o�d� �v�e�r�s�u�s� �p�o�o�r�)�,� �r�e�c�e�i�v�e�d� �t�h�e� 

�c�a�u�s�a�l� �a�t�t�r�i�b�u�t�i�o�n� �m�a�n�i�p�u�l�a�t�i�o�n�,� �a�n�d� �t�h�e�n� �c�o�m�p�l�e�t�e�d� �l�e�a�d�e�r� �d�e�s�c�r�i�p�t�i�o�n� �m�e�a�s�u�r�e�s�.� 

�R�e�s�u�l�t�s� �s�u�p�p�o�r�t�e�d� �t�h�e� �r�o�l�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�v�e�r� �t�h�e� �c�a�u�s�a�l� 

�a�t�t�r�i�b�u�t�i�o�n� �p�e�r�s�p�e�c�t�i�v�e�.� �P�h�i�l�l�i�p�s� �a�n�d� �L�o�r�d� �(�1�9�8�1�)� �f�o�u�n�d� �t�h�a�t� �p�e�r�f�o�r�m�a�n�c�e� �f�e�e�d�b�a�c�k� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �t�h�e� �m�o�s�t� �v�a�r�i�a�n�c�e� �i�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �a�n�d� �g�e�n�e�r�a�l� �l�e�a�d�e�r�s�h�i�p� �i�m�p�r�e�s�s�i�o�n�s� 

�r�a�t�i�n�g�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �g�e�n�e�r�a�l� �l�e�a�d�e�r�s�h�i�p� �i�m�p�r�e�s�s�i�o�n�s�,� �m�o�r�e� �t�h�a�n� �c�a�u�s�a�l� �a�s�s�e�s�s�m�e�n�t�s�,� 

�m�e�d�i�a�t�e�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �r�a�t�i�n�g�s�.� �A�l�t�h�o�u�g�h� �n�o�t� �d�i�s�c�o�u�n�t�i�n�g� �t�h�e� �r�o�l�e� �o�f� �c�a�u�s�a�l� 

�a�t�t�r�i�b�u�t�i�o�n�s�,� �P�h�i�l�l�i�p�s� �a�n�d� �L�o�r�d� �(�1�9�8�1�)� �i�n�t�e�r�p�r�e�t�e�d� �t�h�e�i�r� �r�e�s�u�l�t�s� �a�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �c�o�g�n�i�t�i�v�e� 

�p�r�o�c�e�s�s�e�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �f�o�r�m�u�l�a�t�i�n�g� �l�e�a�d�e�r�s�h�i�p� �i�m�p�r�e�s�s�i�o�n�s� �(�i�.�e�.�,� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� 

�t�h�e�o�r�i�e�s�;� �C�r�o�n�s�h�a�w� �&� �L�o�r�d�,� �1�9�8�7�;� �L�o�r�d� �e�t� �a�l�.�,� �1�9�8�4�)�.� 

�T�h�i�s� �d�i�s�c�u�s�s�i�o�n� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �h�i�g�h�l�i�g�h�t�s� �t�h�e�i�r� �e�x�i�s�t�e�n�c�e� �a�n�d� 

�c�a�p�a�c�i�t�y� �t�o� �i�n�f�l�u�e�n�c�e� �l�e�a�d�e�r�s�h�i�p� �p�e�r�c�e�p�t�i�o�n�s�,� �a�n�d� �t�h�u�s� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s�.� �I�n� �a�d�d�i�t�i�o�n�,� 

�e�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�p�e�r�a�t�e� �s�i�m�i�l�a�r�l�y� �i�n� �r�a�t�i�n�g� 

�g�r�o�u�p�-�l�e�v�e�l� �p�r�o�c�e�s�s�e�s� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �(�G�u�z�z�o� �e�t� �a�l�.�,� �1�9�8�6�;� �M�a�r�t�e�l�l� �&� �G�u�z�z�o�,� �1�9�9�1�)�.� �F�o�r� 
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�e�x�a�m�p�l�e�,� �M�a�r�t�e�l�l� �a�n�d� �G�u�z�z�o� �(�1�9�9�1�)� �o�b�s�e�r�v�e�d� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e� �e�f�f�e�c�t� �i�n� �g�r�o�u�p� 

�e�v�a�l�u�a�t�i�v�e� �r�a�t�i�n�g�s�.� 

�G�i�v�e�n� �t�h�e� �a�b�o�v�e� �n�o�t�e�d� �r�e�s�e�a�r�c�h�,� �m�u�c�h� �o�f� �t�h�e� �a�p�p�r�o�a�c�h� �t�o�w�a�r�d�s� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �h�a�v�e� �s�o�u�g�h�t� �t�o� �c�o�n�t�r�o�l� �a�n�d�/�o�r� �e�l�i�m�i�n�a�t�e� �t�h�e�i�r� �i�n�f�l�u�e�n�c�e� �(�G�i�o�i�a� �&� �S�i�m�s�,� 

�1�9�8�5�;� �P�h�i�l�l�i�p�s� �&� �L�o�r�d�,� �1�9�8�6�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �r�e�s�e�a�r�c�h� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �r�e�l�i�a�n�c�e� �o�n� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n�c�r�e�a�s�e�s� �w�i�t�h� �d�e�c�r�e�a�s�e�s� �i�n� �t�h�e� �l�e�v�e�l� �o�f� �b�e�h�a�v�i�o�r�a�l� �s�p�e�c�i�f�i�c�i�t�y� �o�f� 

�l�e�a�d�e�r�s�h�i�p� �m�e�a�s�u�r�e�s� �(�G�i�o�i�a� �&� �S�i�m�s�,� �1�9�8�5�;� �L�o�r�d� �e�t� �a�l�.�,� �1�9�7�8�)�.� �G�i�o�i�a� �a�n�d� �S�i�m�s� �(�1�9�8�5�)� 

�i�n�v�e�s�t�i�g�a�t�e�d� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n� �a� �m�a�n�a�g�e�r�i�a�l� �c�o�n�t�e�x�t� �b�y� �m�a�n�i�p�u�l�a�t�i�n�g� �t�h�r�e�e� 

�m�a�n�a�g�e�r�i�a�l� �b�e�h�a�v�i�o�r�s� �(�p�o�s�i�t�i�v�e� �r�e�w�a�r�d� �b�e�h�a�v�i�o�r�,� �p�u�n�i�t�i�v�e� �b�e�h�a�v�i�o�r�,� �a�n�d� �g�o�a�l�-�s�e�t�t�i�n�g� 

�b�e�h�a�v�i�o�r�)� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �l�e�v�e�l� �o�n� �v�i�d�e�o�t�a�p�e�d� �i�n�t�e�r�a�c�t�i�o�n�s�.� �A�s�s�e�s�s�m�e�n�t�s� �o�f� �e�a�c�h� 

�m�a�n�a�g�e�r�i�a�l� �b�e�h�a�v�i�o�r� �d�i�s�p�l�a�y�e�d� �i�n� �t�h�e� �v�i�d�e�o�t�a�p�e�s�,� �p�l�u�s� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �a�n�d� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�,� �w�e�r�e� �o�b�t�a�i�n�e�d� �a�f�t�e�r� �r�a�t�e�r�s� �r�e�c�e�i�v�e�d� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �l�e�v�e�l� �m�a�n�i�p�u�l�a�t�i�o�n�.� 

�A�N�O�V�A� �r�e�s�u�l�t�s� �c�o�n�t�r�a�s�t�i�n�g� �v�a�r�i�a�n�c�e� �i�n� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �d�u�e� �t�o� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �v�e�r�s�u�s� 

�p�e�r�f�o�r�m�a�n�c�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�u�n�d� �g�r�e�a�t�e�r� �v�a�r�i�a�n�c�e� �e�x�p�l�a�i�n�e�d� �b�y� �p�e�r�f�o�r�m�a�n�c�e� �i�n�f�o�r�m�a�t�i�o�n� 

�w�h�e�n� �a�s�s�e�s�s�i�n�g� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e�.� �C�o�n�v�e�r�s�e�l�y�,� �v�a�r�i�a�n�c�e� �i�n� �t�h�e� �o�t�h�e�r� �b�e�h�a�v�i�o�r�a�l� �m�e�a�s�u�r�e�s� 

�r�e�s�u�l�t�e�d� �l�a�r�g�e�l�y� �f�r�o�m� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �s�t�i�m�u�l�u�s�.� 

�G�i�o�i�a� �a�n�d� �S�i�m�s� �(�1�9�8�5�)� �i�n�t�e�r�p�r�e�t�e�d� �t�h�e�s�e� �r�e�s�u�l�t�s� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �b�e�h�a�v�i�o�r�a�l� 

�s�p�e�c�i�f�i�c�i�t�y� �o�f� �t�h�e� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�s�.� �I�n� �t�h�i�s� �c�o�n�t�e�x�t�,� �t�h�e� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �m�e�a�s�u�r�e� 

�r�e�p�r�e�s�e�n�t�e�d� �a� �b�e�h�a�v�i�o�r�a�l�l�y�  ��a�m�b�i�g�u�o�u�s �� �m�e�a�s�u�r�e�,� �w�h�e�r�e�a�s� �t�h�e� �o�t�h�e�r� �m�e�a�s�u�r�e�s� �r�e�p�r�e�s�e�n�t�e�d� 

�b�e�h�a�v�i�o�r�a�l�l�y�  ��s�p�e�c�i�f�i�c �� �m�e�a�s�u�r�e�s�.� �H�e�n�c�e�,� �G�i�o�i�a� �a�n�d� �S�i�m�s� �(�1�9�8�5�)� �s�u�r�m�i�s�e�d� �t�h�a�t� 

�b�e�h�a�v�i�o�r�a�l�l�y� �a�m�b�i�g�u�o�u�s� �m�e�a�s�u�r�e�s� �i�n�c�r�e�a�s�e� �r�a�t�e�r� �r�e�l�i�a�n�c�e� �o�n� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� 
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�F�u�r�t�h�e�r�m�o�r�e�,� �G�i�o�i�a� �a�n�d� �S�i�m�s� �(�1�9�8�5�)� �s�p�e�c�u�l�a�t�e�d� �t�h�a�t� �g�e�n�e�r�a�l� �l�e�a�d�e�r�s�h�i�p� �m�e�a�s�u�r�e�s� �f�a�i�l� �t�o� 

�e�l�i�c�i�t� �a� �c�o�n�t�r�o�l�l�e�d�,� �e�f�f�o�r�t�f�u�l� �m�e�m�o�r�y� �s�e�a�r�c�h�;� �i�n�s�t�e�a�d�,� �t�h�e�y� �e�v�o�k�e� �a� �l�e�s�s� �c�o�n�t�r�o�l�l�e�d�,� 

�p�r�o�t�o�t�y�p�e�-�m�a�t�c�h�i�n�g� �p�r�o�c�e�s�s� �d�u�r�i�n�g� �r�e�s�p�o�n�d�i�n�g� �(�F�e�l�d�m�a�n�,� �1�9�8�1�)�.� �T�h�i�s� �l�a�t�t�e�r� �s�i�t�u�a�t�i�o�n� 

�r�e�p�r�e�s�e�n�t�s� �t�h�e� �e�s�s�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �A�c�c�o�r�d�i�n�g�l�y�,� �G�i�o�i�a� �a�n�d� �S�i�m�s� 

�a�d�v�o�c�a�t�e�d� �t�h�e� �u�s�e� �o�f� �m�e�a�s�u�r�e�s� �w�h�i�c�h� �e�v�o�k�e� �a� �m�o�r�e� �e�f�f�o�r�t�f�u�l� �m�e�m�o�r�y� �s�e�a�r�c�h� �a�s� �a� �m�e�a�n�s� �o�f� 

�a�v�o�i�d�i�n�g� �t�h�e� �i�m�p�a�c�t� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� 

�W�h�i�l�e� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �r�e�c�o�g�n�i�z�e� �a�n�d� �u�n�d�e�r� �c�e�r�t�a�i�n� �c�i�r�c�u�m�s�t�a�n�c�e�s� �c�o�n�t�r�o�l� �t�h�e� 

�i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �(�c�f�.�,� �P�h�i�l�l�i�p�s� �&� �L�o�r�d�,� �1�9�8�6�)�,� �t�h�e�s�e� �a�p�p�r�o�a�c�h�e�s� �f�a�i�l� 

�t�o� �f�u�l�l�y� �u�t�i�l�i�z�i�n�g� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�v�a�i�l�a�b�l�e� �f�o�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �O�f�f�e�r�m�a�n�n� �e�t� �a�l�.� �(�1�9�9�4�)� �a�r�g�u�e� �t�h�a�t� �a� �g�r�e�a�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �v�a�r�i�a�t�i�o�n�s� �i�n� �t�h�e� 

�u�s�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�i�l�l� �h�e�l�p� �i�m�p�r�o�v�e� �c�u�r�r�e�n�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �A�s� �t�h�e�s�e� 

�r�e�s�e�a�r�c�h�e�r�s� �m�a�i�n�t�a�i�n�,� �t�h�e�i�r� �s�t�u�d�y� �r�e�s�u�l�t�s� �c�o�n�f�i�r�m� �t�h�a�t� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �d�e�s�e�r�v�e� 

�e�x�t�e�n�d�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� 

�r�a�t�h�e�r� �t�h�a�n� �t�r�e�a�t�i�n�g� �s�u�c�h� �t�h�e�o�r�i�e�s� �m�e�r�e�l�y� �a�s� �s�o�u�r�c�e�s� �o�f� �r�a�t�i�n�g� �e�r�r�o�r�.� �T�h�e� �u�l�t�i�m�a�t�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �I�L�T�s� �[�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�]� �m�a�y� �l�i�e� �n�o�t� �o�n�l�y� �i�n� �h�o�w� �t�h�e�y� �c�a�n� 

�b�i�a�s� �o�u�r� �q�u�e�s�t�i�o�n�n�a�i�r�e� �m�e�a�s�u�r�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �b�u�t� �a�l�s�o� �i�n� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �t�h�e�y� 

�s�t�r�u�c�t�u�r�e� �t�h�e� �l�e�a�d�e�r� �f�o�l�l�o�w�e�r� �i�n�t�e�r�a�c�t�i�o�n�.� �I�L�T�s� �a�r�e� �u�n�d�o�u�b�t�e�d�l�y� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� 

�e�x�p�e�c�t�a�t�i�o�n�s� �t�h�a�t� �f�o�l�l�o�w�e�r�s� �b�r�i�n�g� �t�o� �t�h�e� �l�e�a�d�e�r� �f�o�l�l�o�w�e�r� �r�e�l�a�t�i�o�n�s�h�i�p� �(�O�f�f�e�r�m�a�n�n� �e�t� 

�a�l�.�,� �1�9�9�4�;� �p�.� �5�6�)�.� 

�I�n� �a� �s�i�m�i�l�a�r� �v�e�i�n�,� �t�h�e� �r�o�l�e� �a�n�d� �r�e�l�a�t�i�v�e� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�i�t�h�i�n� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k� �d�e�s�e�r�v�e�s� �a�t�t�e�n�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� 
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�t�h�i�s� �r�e�l�a�t�i�o�n� �w�i�l�l� �p�r�o�v�i�d�e� �f�o�r� �g�r�e�a�t�e�r� �t�h�e�o�r�e�t�i�c�a�l� �u�n�d�e�r�s�t�a�n�d�i�n�g� �i�f� �a�p�p�r�o�a�c�h�e�d� �f�r�o�m� �t�h�e� 

�p�e�r�s�p�e�c�t�i�v�e� �e�s�p�o�u�s�e�d� �b�y� �O�f�f�e�r�m�a�n�n� �e�t� �a�l�.� �(�1�9�9�4�)�,� �a�s� �o�p�p�o�s�e�d� �t�o� �G�i�o�i�a� �a�n�d� �S�i�m�s� �(�1�9�8�5�)�.� 

�I�m�p�l�i�c�i�t� �L�e�a�d�e�r�s�h�i�p� �T�h�e�o�r�i�e�s� �W�i�t�h�i�n� �t�h�e� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �T�r�a�n�s�a�c�t�i�o�n�a�l� �L�e�a�d�e�r�s�h�i�p� 

�F�r�a�m�e�w�o�r�k� 

�W�i�t�h�i�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k�,� �t�h�e� 

�i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�a�r�r�a�n�t�s� �a�t�t�e�n�t�i�o�n� �(�B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�;� �K�i�r�b�y� �e�t� 

�a�l�.�,� �1�9�9�2�)� �f�o�r� �s�e�v�e�r�a�l� �i�m�p�o�r�t�a�n�t� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �s�e�v�e�r�a�l� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �h�a�v�e� �e�x�p�l�i�c�i�t�l�y� 

�d�i�s�c�u�s�s�e�d� �t�h�e� �i�m�p�a�c�t� �o�f� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �f�o�r� �r�e�s�u�l�t�s� �p�e�r�t�a�i�n�i�n�g� �t�o� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �(�e�.�g�.�,� �A�t�w�a�t�e�r� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�9�3�;� �B�a�s�s� �&� 

�A�v�o�l�i�o�,� �1�9�8�9�;� �P�u�f�f�e�r�,� �1�9�9�0�)�.� �S�e�c�o�n�d�,� �s�u�c�h� �a�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �w�i�l�l� �p�r�o�v�i�d�e� �f�o�r� �b�e�t�t�e�r� 

�t�h�e�o�r�e�t�i�c�a�l� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �a�s� 

�s�u�g�g�e�s�t�e�d� �b�y� �O�f�f�e�r�m�a�n�n� �e�t� �a�l� �(�1�9�9�4�)�.� �F�i�n�a�l�l�y�,� �a� �s�p�e�c�i�f�i�c� �l�o�o�k� �a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� 

�t�h�e�o�r�i�e�s� �w�i�l�l� �h�i�g�h�l�i�g�h�t� �t�h�e�m� �a�s� �m�o�r�e� �t�h�a�n� �s�i�m�p�l�e� �n�u�i�s�a�n�c�e� �v�a�r�i�a�b�l�e�s� �w�h�i�c�h� �s�u�r�f�a�c�e� �d�u�r�i�n�g� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �s�t�u�d�i�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p�.� �T�o� �d�o� �o�t�h�e�r�w�i�s�e� �n�e�g�a�t�e�s� �t�h�e� �r�e�s�e�a�r�c�h� �w�h�i�c�h� �c�l�e�a�r�l�y� 

�d�e�m�o�n�s�t�r�a�t�e�s� �t�h�e� �s�y�s�t�e�m�a�t�i�c� �a�n�d� �p�e�r�v�a�s�i�v�e� �o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� 

�T�h�e�s�e� �p�o�i�n�t�s� �r�e�i�n�f�o�r�c�e� �t�h�e� �a�b�o�v�e� �d�i�s�c�u�s�s�i�o�n�s�.� �N�a�m�e�l�y�,� �t�h�e� �d�y�a�d�i�c� �n�a�t�u�r�e� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �e�x�p�l�i�c�i�t�l�y� �r�e�c�o�g�n�i�z�e�s� �t�h�e� �f�o�l�l�o�w�e�r� 

�c�o�n�t�r�i�b�u�t�i�o�n� �t�o� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s�.� �I�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� 

�f�o�l�l�o�w�e�r� �i�n�p�u�t� �i�n�t�o� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s�,� �t�h�e�r�e�f�o�r�e� �o�c�c�u�p�y� �a� �c�e�n�t�r�a�l� �r�o�l�e� �i�n� �t�h�e� �l�e�a�d�e�r�s�h�i�p� 

�p�r�o�c�e�s�s� �u�n�d�e�r� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�.� �B�y� �e�x�t�e�n�s�i�o�n�,� �t�h�e�s�e� �l�e�a�d�e�r�s�h�i�p� 
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�p�e�r�s�p�e�c�t�i�v�e�s� �n�e�e�d� �t�o� �b�e� �f�u�l�l�y� �e�x�p�l�o�r�e�d� �i�n� �c�o�n�c�e�r�t�.� �I�n�d�e�e�d�,� �s�o�m�e� �r�e�s�e�a�r�c�h� �h�a�s� �o�c�c�u�r�r�e�d� �i�n� 

�t�h�i�s� �m�a�t�t�e�r�.� 

�I�n� �a�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�,� �K�i�r�b�y� �e�t� �a�l�.� �(�1�9�9�2�)� �f�o�u�n�d� �r�e�s�u�l�t�s� 

�f�u�l�l�y� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �p�r�e�d�i�c�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�t�h�e�o�r�y�.� �H�o�w�e�v�e�r�,� �K�i�r�b�y� �e�t� �a�l�.� �(�1�9�9�2�)� �c�r�i�t�i�c�i�z�e�d� �t�h�e� �l�a�c�k� �o�f� �b�e�h�a�v�i�o�r�a�l� �s�p�e�c�i�f�i�c�i�t�y� �i�n� �t�h�e� 

�o�p�e�r�a�t�i�o�n�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �c�h�a�r�i�s�m�a�t�i�c� �s�u�b�s�c�a�l�e�.� �T�h�e�y� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �m�a�n�y� �o�f� �t�h�e�s�e� �i�t�e�m�s� 

�a�s�s�e�s�s� �f�o�l�l�o�w�e�r� �o�u�t�c�o�m�e�s� �a�n�d� �n�o�t� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �A�s� �s�u�c�h�,� �K�i�r�b�y� �e�t� �a�l�.� �m�a�d�e� �t�h�e� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�-�b�i�a�s� �c�r�i�t�i�c�i�s�m� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�-�-�w�h�e�n� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �l�a�c�k� 

�s�p�e�c�i�f�i�c� �b�e�h�a�v�i�o�r�a�l� �r�e�f�e�r�e�n�c�e�s� �w�i�t�h�i�n� �i�t�e�m�s�,� �t�h�e� �r�e�s�u�l�t�s� �b�a�s�e�d� �o�n� �t�h�i�s� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�r�e� 

�a�r�g�u�a�b�l�e� �r�e�f�l�e�c�t�i�v�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�.� �K�i�r�b�y� �e�t� �a�l�.� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e�i�r� �r�e�s�u�l�t�s�,� 

�p�a�r�t�i�c�u�l�a�r� �w�i�t�h� �c�h�a�r�i�s�m�a�,� �m�i�g�h�t� �p�a�r�t�l�y� �r�e�f�l�e�c�t� �i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p�.� 

�A�t�w�a�t�e�r� �a�n�d� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�3�)� �a�l�s�o� �d�i�s�c�u�s�s�e�d� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�i�t�h�i�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k�.� 

�T�h�e�i�r� �s�t�u�d�y� �f�o�c�u�s�e�d� �o�n� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �p�e�r�s�o�n�a�l� �a�t�t�r�i�b�u�t�e�s� �p�r�e�d�i�c�t�i�v�e� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�s� �r�a�t�e�d� �b�y� �b�o�t�h� �s�u�b�o�r�d�i�n�a�t�e�s� �a�n�d� �s�u�p�e�r�i�o�r�s� 

�i�n� �a� �m�i�l�i�t�a�r�y� �s�a�m�p�l�e�.� �R�e�s�u�l�t�s� �s�h�o�w�e�d� �t�h�a�t� �i�n�t�e�l�l�i�g�e�n�c�e� �a�n�d� �e�m�o�t�i�o�n�a�l� �c�o�p�i�n�g� �s�t�y�l�e� 

�p�r�e�d�i�c�t�e�d� �s�u�b�o�r�d�i�n�a�t�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �r�a�t�i�n�g�s�,� �w�h�i�l�e� 

�c�o�n�f�o�r�m�i�t�y� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �c�o�p�i�n�g� �s�t�y�l�e� �p�r�e�d�i�c�t�e�d� �s�u�p�e�r�i�o�r� �r�a�t�i�n�g�s� �o�f� �t�h�e� �s�a�m�e� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s�.� 

�A�t�w�a�t�e�r� �a�n�d� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�3�)� �s�p�e�c�u�l�a�t�e�d� �t�h�a�t� �m�i�l�i�t�a�r�y� �s�u�p�e�r�i�o�r�s� �g�e�n�e�r�a�l�l�y� 

�v�a�l�u�e� �l�e�a�d�e�r�s� �w�h�o� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e�,� �d�i�s�c�i�p�l�i�n�e�d�,� �a�n�d� �a�c�t�i�o�n�-�o�r�i�e�n�t�e�d� �(�i�.�e�.�,� �e�x�h�i�b�i�t� �c�o�n�f�o�r�m�i�t�y� 
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�a�n�d� �a� �b�e�h�a�v�i�o�r�a�l� �c�o�p�i�n�g� �s�t�y�l�e�)� �w�h�i�l�e� �s�u�b�o�r�d�i�n�a�t�e�s� �w�o�u�l�d� �n�o�t�.� �T�h�u�s�,� �r�a�t�e�r�s� �p�r�o�d�u�c�e�d� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �r�a�t�i�n�g�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e�i�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�.� 

�T�h�i�s� �f�i�n�d�i�n�g� �i�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �f�r�o�m� �t�h�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �l�i�t�e�r�a�t�u�r�e� 

�(�e�.�g�.�,� �K�r�a�u�s� �&� �G�e�m�m�i�l�l�,� �1�9�9�0�;� �N�y�e� �&� �F�o�r�s�y�t�h�,� �1�9�9�1�;� �R�u�s�h� �&� �R�u�s�s�e�l�l�,� �1�9�8�8�)�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �N�y�e� �a�n�d� �F�o�r�s�y�t�h� �(�1�9�9�1�)� �n�o�t�e� �t�h�a�t� �s�t�u�d�e�n�t� �r�a�t�e�r�s� �p�r�o�v�i�d�e�d� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� 

�r�a�t�i�n�g�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e�i�r� �i�n�d�i�v�i�d�u�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�.� �S�i�m�i�l�a�r�l�y�,� �K�r�a�u�s� �a�n�d� �G�e�m�m�i�l�l� 

�(�1�9�9�0�)� �f�o�u�n�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �r�a�t�e�d� �l�e�a�d�e�r�s� �e�x�h�i�b�i�t�i�n�g� �i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e� �o�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� 

�b�e�h�a�v�i�o�r�s� �a�s� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �p�r�o�p�o�r�t�i�o�n�a�l�l�y� �t�o� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �p�l�a�c�e�d� �o�n� �t�h�e�s�e� �r�e�s�p�e�c�t�i�v�e� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� 

�E�h�r�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �g�e�n�e�r�a�l�i�z�e�d� �b�e�l�i�e�f�s� �a�b�o�u�t� �l�e�a�d�e�r�s�h�i�p� 

�a�s�s�o�c�i�a�t�e�d� �w�e�a�k�l�y� �w�i�t�h� �c�h�a�r�i�s�m�a� �r�a�t�i�n�g�s�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �g�e�n�e�r�a�l�i�z�e�d� �b�e�l�i�e�f�s� �a�b�o�u�t� 

�l�e�a�d�e�r�s�h�i�p� �h�a�d� �a� �s�t�r�o�n�g� �r�e�l�a�t�i�o�n�s�h�i�p� �w�i�t�h� �b�e�h�a�v�i�o�r�s� �l�i�n�k�e�d� �t�o� �c�h�a�r�i�s�m�a�t�i�c� �a�t�t�r�i�b�u�t�i�o�n�s�.� 

�T�h�u�s�,� �E�h�r�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �p�r�o�v�i�d�e� �e�v�i�d�e�n�c�e� �t�h�a�t� �g�e�n�e�r�a�l�i�z�e�d� �b�e�l�i�e�f�s� �a�f�f�e�c�t� �o�u�t�c�o�m�e�s� �b�y� 

�e�n�h�a�n�c�i�n�g� �a�t�t�r�i�b�u�t�i�o�n�s� �o�f� �b�e�h�a�v�i�o�r�s� �r�e�l�a�t�e�d� �t�o� �t�h�o�s�e� �o�u�t�c�o�m�e�s�.� �H�o�w�e�v�e�r�,� �g�e�n�e�r�a�l�i�z�e�d� 

�b�e�l�i�e�f�s� �a�b�o�u�t� �l�e�a�d�e�r�s�h�i�p� �i�s� �n�o�t� �s�y�n�o�n�y�m�o�u�s� �w�i�t�h� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �a�l�t�h�o�u�g�h� 

�s�o�m�e� �c�o�n�c�e�p�t�u�a�l� �o�v�e�r�l�a�p� �e�x�i�s�t�s�.�2� �T�h�u�s�,� �w�h�i�l�e� �t�h�e� �E�h�r�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �s�t�u�d�y� �h�i�n�t�s� �a�t� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�,� �t�h�e�i�r� �f�a�i�l�u�r�e� �t�o� �m�e�a�s�u�r�e� �t�h�e�m� �d�i�r�e�c�t�l�y� �o�b�f�u�s�c�a�t�e�s� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �r�e�g�a�r�d�i�n�g� �t�h�e�i�r� �o�p�e�r�a�t�i�o�n� �i�n� �t�h�i�s� �f�r�a�m�e�w�o�r�k�.� 

�A� �f�e�w� �s�t�u�d�i�e�s� �d�i�r�e�c�t�l�y� �m�e�a�s�u�r�e�d� �t�h�e� �r�a�t�e�r ��s� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� 

�s�u�b�s�e�q�u�e�n�t�l�y� �a�s�s�e�s�s�e�d� �t�h�e�i�r� �e�f�f�e�c�t�s� �i�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

� � 

�2� �I�n� �E�h�r�i�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)�,� �t�h�e� �g�e�n�e�r�a�l�i�z�e�d� �b�e�l�i�e�f�s� �m�e�a�s�u�r�e� �a�s�s�e�s�s�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �a�t�t�a�c�h�e�d� �t�o� �l�e�a�d�e�r�s�h�i�p� �w�i�t�h�o�u�t� �d�e�s�c�r�i�b�i�n�g� �a�c�t�u�a�l� 
�t�r�a�i�t�s�/�b�e�h�a�v�i�o�r�s� �o�f� �l�e�a�d�e�r�s� �o�r� �o�u�t�c�o�m�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p�.� 
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�f�r�a�m�e�w�o�r�k� �(�e�.�g�.�,� �B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�;� �P�u�f�f�e�r�,� �1�9�9�0�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �B�a�s�s� �a�n�d� �A�v�o�l�i�o� 

�(�1�9�8�9�)� �m�e�a�s�u�r�e�d� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �a�c�t�u�a�l� �l�e�a�d�e�r�s�h�i�p� �p�r�o�t�o�t�y�p�e�.� �U�s�i�n�g� �a� �s�c�a�l�e� �a�d�o�p�t�e�d� �f�r�o�m� 

�L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)�,� �B�a�s�s� �a�n�d� �A�v�o�l�i�o� �(�1�9�8�9�)� �h�a�d� �e�m�p�l�o�y�e�d� �M�B�A� �s�t�u�d�e�n�t�s� �r�a�t�e� �t�h�e�i�r� 

�s�u�p�e�r�v�i�s�o�r� �o�n� �t�w�e�n�t�y�-�t�h�r�e�e� �l�e�a�d�e�r� �a�t�t�r�i�b�u�t�e�s� �k�n�o�w�n� �t�o� �d�i�f�f�e�r�e�n�t�i�a�t�e� �l�e�a�d�e�r�s� �a�n�d� �n�o�n�l�e�a�d�e�r�s�.� 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �m�e�a�s�u�r�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �(�u�s�i�n�g� �t�h�e� �M�L�Q�,� �s�c�o�r�e�d� �w�i�t�h� �e�i�t�h�e�r� �a� �g�r�a�p�h�i�c� �r�a�t�i�n�g� 

�o�r� �f�o�r�c�e�d� �r�a�n�k�i�n�g� �f�o�r�m�a�t�)�,� �l�e�n�i�e�n�c�y�,� �g�e�n�e�r�a�l� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �l�e�a�d�e�r�,� �a�n�d� 

�l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�e�r�e� �o�b�t�a�i�n�e�d�.� 

�A�l�t�h�o�u�g�h� �f�o�c�u�s�i�n�g� �o�n� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �M�L�Q� �f�o�r�m�a�t�s�,� �B�a�s�s� �a�n�d� �A�v�o�l�i�o� 

�(�1�9�8�9�)� �r�e�p�o�r�t�e�d� �t�h�a�t�  ��p�a�r�t�i�a�l�l�i�n�g �� �o�u�t� �v�a�r�i�a�n�c�e� �d�u�e� �t�o� �p�r�o�t�o�t�y�p�e� �r�a�t�i�n�g�s� �s�h�a�r�p�l�y� �r�e�d�u�c�e�d� 

�t�h�e� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �s�u�b�s�c�a�l�e�s� �(�g�r�a�p�h�i�c� �r�a�t�i�n�g�s� �o�n�l�y�)� �a�n�d� �o�u�t�c�o�m�e� 

�m�e�a�s�u�r�e�s� �(�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �l�e�a�d�e�r�s� �a�n�d� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s�)�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �c�l�e�a�r�l�y� 

�d�e�m�o�n�s�t�r�a�t�e� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�n� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�o�u�t�c�o�m�e� 

�r�e�l�a�t�i�o�n�.� �T�h�e� �p�a�r�t�i�a�l� �c�o�r�r�e�l�a�t�i�o�n� �a�n�a�l�y�s�e�s� �u�t�i�l�i�z�e�d� �b�y� �B�a�s�s� �a�n�d� �A�v�o�l�i�o� �(�1�9�8�9�)� �p�e�r�m�i�t� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�o�u�t�c�o�m�e� �c�o�v�a�r�i�a�n�c�e� �i�s� �e�n�h�a�n�c�e�d� �b�y� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�.� �H�o�w�e�v�e�r�,� �p�a�r�t�i�a�l� �c�o�r�r�e�l�a�t�i�o�n� �a�n�a�l�y�s�e�s� �p�r�e�c�l�u�d�e� �t�h�e� �t�e�s�t�i�n�g� �o�f� �e�x�p�l�i�c�i�t� 

�c�a�u�s�a�l� �i�n�f�e�r�e�n�c�e�s� �(�J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�)� �a�n�d� �t�h�u�s� �t�h�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�o�w� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�/�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �r�e�l�a�t�e� �i�n� �t�h�i�s� �c�o�n�t�e�x�t� 

�r�e�m�a�i�n�s� �u�n�s�p�e�c�i�f�i�e�d�.� 

�F�i�n�a�l�l�y�,� �P�u�f�f�e�r� �(�1�9�9�0�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �i�m�p�a�c�t� �o�f� �d�e�c�i�s�i�o�n� �s�t�y�l�e�,� �d�e�c�i�s�i�o�n� 

�o�u�t�c�o�m�e�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �r�o�l�e� �o�f� �t�h�e� �o�b�s�e�r�v�e�r� �o�n� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �c�h�a�r�i�s�m�a�t�i�c� �l�e�a�d�e�r�s�h�i�p�.� 

�A�l�l� �t�h�r�e�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�n�f�l�u�e�n�c�e�d� �v�a�r�i�o�u�s� �d�i�m�e�n�s�i�o�n�s� �o�f� �t�h�e� �c�h�a�r�i�s�m�a�t�i�c� �l�e�a�d�e�r�s�h�i�p� 
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�c�o�n�s�t�r�u�c�t�.� �F�o�r� �d�e�c�i�s�i�o�n� �s�t�y�l�e�,� �l�e�a�d�e�r�s ��u�s�i�n�g� �a�n� �i�n�t�u�i�t�i�v�e� �d�e�c�i�s�i�o�n� �s�t�y�l�e� �r�e�c�e�i�v�e�d� �h�i�g�h�e�r� 

�r�a�t�i�n�g�s� �o�f� �r�i�s�k� �t�a�k�i�n�g�,� �c�h�a�r�i�s�m�a�,� �a�n�d� �o�v�e�r�a�l�l� �c�h�a�r�i�s�m�a�t�i�c� �l�e�a�d�e�r�s�h�i�p�.� �H�o�w�e�v�e�r�,� �l�e�a�d�e�r�s� �a�l�s�o� 

�r�e�c�e�i�v�e�d� �g�r�e�a�t�e�r� �r�a�t�i�n�g�s� �o�f� �e�x�p�e�r�t�i�s�e�,� �c�h�a�r�i�s�m�a�,� �a�n�d� �o�v�e�r�a�l�l� �c�h�a�r�i�s�m�a�t�i�c� �l�e�a�d�e�r�s�h�i�p� �q�u�a�l�i�t�i�e�s� 

�u�n�d�e�r� �s�u�c�c�e�s�s�f�u�l� �o�u�t�c�o�m�e� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �l�a�t�t�e�r� �r�e�s�u�l�t� �i�s� �c�o�n�g�r�u�e�n�t� �w�i�t�h� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �c�o�r�r�e�s�p�o�n�d�s� �t�o� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �c�u�e� �e�f�f�e�c�t�s� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �(�e�.�g�.�,� �M�i�t�c�h�e�l�l� �e�t� �a�l�.�,� �1�9�7�7�;� �R�u�s�h� �e�t� �a�l�.�,� �1�9�7�7�)�.� 

�S�u�m�m�a�r�y� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �m�u�s�t� �s�e�a�r�c�h� �f�o�r� �w�a�y�s� �t�o� �i�n�c�r�e�a�s�e� �e�m�p�l�o�y�e�e� 

�p�r�o�d�u�c�t�i�v�i�t�y� �a�b�o�v�e� �i�n�d�u�s�t�r�y� �n�o�r�m�s� �t�o� �m�a�i�n�t�a�i�n� �a� �c�o�m�p�e�t�i�t�i�v�e� �e�d�g�e�.� �B�a�s�s� �(�1�9�8�5�a�)� 

�p�r�o�f�f�e�r�e�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�o� �t�h�i�s� �e�n�d�.� �A�c�c�o�r�d�i�n�g�l�y�,� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �e�l�e�v�a�t�e� �t�h�e� �l�e�v�e�l� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �f�u�n�c�t�i�o�n�i�n�g� �b�e�y�o�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�y� �i�n�d�u�c�i�n�g� �e�m�p�l�o�y�e�e�s� �t�o� �t�r�a�n�s�c�e�n�d� �n�a�r�r�o�w�l�y� �c�o�n�c�e�i�v�e�d�,� �p�e�r�s�o�n�a�l� 

�n�e�e�d�s� �a�n�d� �g�o�a�l�s� �f�o�r� �t�h�e� �g�r�e�a�t�e�r� �g�o�o�d� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� �b�y� �c�o�m�b�i�n�i�n�g� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �w�i�t�h� �t�h�e� �m�o�r�e� �t�y�p�i�c�a�l�,� �c�o�n�t�i�n�g�e�n�t�-�b�a�s�e�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�l�e�a�d�e�r�s�h�i�p� �s�t�y�l�e�s�,� �l�e�a�d�e�r�s� �c�a�n� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �a�d�d�r�e�s�s� �t�h�e� �n�e�e�d�s� �a�n�d� �g�o�a�l�s� �o�f� �s�u�b�o�r�d�i�n�a�t�e�s� 

�a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �R�e�s�e�a�r�c�h� �h�a�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �o�v�e�r�w�h�e�l�m�i�n�g� �e�m�p�l�o�y�e�e� �p�r�e�f�e�r�e�n�c�e� 

�f�o�r� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �(�e�.�g�.�,� �S�i�n�g�e�r� �&� �S�i�n�g�e�r�,� �1�9�8�6�)�.� 

�T�h�e� �m�a�j�o�r� �f�i�n�d�i�n�g�s� �s�t�e�m�m�i�n�g� �f�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h� �o�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �i�n�c�l�u�d�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:� �F�i�r�s�t�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� 

�p�o�s�i�t�i�v�e�l�y� �i�n�f�l�u�e�n�c�e� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �w�o�r�k� �o�u�t�c�o�m�e�s� �i�n�c�l�u�d�i�n�g� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �l�e�a�d�e�r�,� �e�x�t�r�a� �e�f�f�o�r�t�,� �p�e�r�f�o�r�m�a�n�c�e�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�i�t�i�z�e�n�s�h�i�p� �b�e�h�a�v�i�o�r�s�,� 
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�a�n�d� �r�o�l�e� �a�m�b�i�g�u�i�t�y�.� �S�e�c�o�n�d�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�u�g�m�e�n�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �a�l�l� �t�h�e� �b�e�h�a�v�i�o�r�s� �t�a�p�p�e�d� �i�n� �t�h�e� �L�B�D�Q�-�X�I�I� �(�.�e�.�,� 

�i�n�i�t�i�a�t�i�n�g� �s�t�r�u�c�t�u�r�e�,� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �p�e�r�s�u�a�s�i�o�n�,� �t�o�l�e�r�a�n�c�e� �f�o�r� �u�n�c�e�r�t�a�i�n�t�y�,� �e�t�c�.�)�.� �T�h�i�r�d�,� �t�h�e� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �o�f� �M�B�E� �(�a�c�t�i�v�e�)� �g�e�n�e�r�a�l�l�y� �h�a�s� �a� �m�o�d�e�r�a�t�e� �t�o� �n�e�g�l�i�g�i�b�l�e� 

�r�e�l�a�t�i�o�n� �w�i�t�h� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �F�i�n�a�l�l�y�,� �p�a�s�s�i�v�e� �M�B�E� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �g�e�n�e�r�a�l�l�y� 

�r�e�l�a�t�e� �n�e�g�a�t�i�v�e�l�y� �t�o� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �T�h�i�s� �l�a�t�t�e�r� �f�i�n�d�i�n�g� �s�u�p�p�o�r�t�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�e� 

�a�c�t�i�v�e� �l�e�a�d�e�r�s�h�i�p� �s�t�y�l�e�s�.� 

�M�e�t�h�o�d�o�l�o�g�i�c�a�l� �a�n�d� �c�o�n�c�e�p�t�u�a�l� �p�r�o�b�l�e�m�s� �w�i�t�h� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �a�l�s�o� �r�e�c�e�i�v�e�d� �d�u�e� �a�t�t�e�n�t�i�o�n� �i�n� �r�e�s�e�a�r�c�h�.� �F�o�r� �e�x�a�m�p�l�e�,� �b�a�s�i�c� 

�t�h�e�o�r�e�t�i�c�a�l� �p�r�o�p�o�s�i�t�i�o�n�s� �h�o�l�d� �w�i�t�h� �m�u�l�t�i�s�o�u�r�c�e� �d�a�t�a� �a�n�d� �l�o�n�g�i�t�u�d�i�n�a�l� �d�e�s�i�g�n�s�,� �t�h�e�r�e�b�y� 

�n�e�g�a�t�i�n�g� �a�r�g�u�m�e�n�t�s� �s�u�g�g�e�s�t�i�n�g� �e�i�t�h�e�r� �a� �s�i�n�g�l�e�-�s�o�u�r�c�e� �o�r� �c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �d�a�t�a� �b�i�a�s� �m�a�y� 

�a�c�c�o�u�n�t� �f�o�r� �r�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s�.� �R�e�s�e�a�r�c�h� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �g�e�n�e�r�a�l�l�y� �o�p�e�r�a�t�e�s� �o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�v�e�l� �a�s� �o�p�p�o�s�e�d� �t�o� �w�i�t�h�i�n� 

�g�r�o�u�p�s� �o�r� �a�c�r�o�s�s� �g�r�o�u�p�s�.� �A�l�s�o�,� �r�e�s�e�a�r�c�h� �h�a�s� �s�h�o�w�n� �t�h�a�t� �t�h�e� �r�e�l�a�t�i�v�e� �i�m�p�o�r�t�a�n�c�e� �o�f� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d�/�o�r� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n�s� �m�a�y� �v�a�r�y� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� 

�r�a�t�e�r�'�s� �j�o�b� �o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �a�n�d� �t�h�e� �f�o�c�a�l� �l�e�a�d�e�r ��s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �r�o�l�e� �o�r� �p�e�r�f�o�r�m�a�n�c�e� 

�l�e�v�e�l�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�o�u�t�c�o�m�e� �r�e�l�a�t�i�o�n� �m�a�y� �b�e� �m�e�d�i�a�t�e�d� �b�y� �a� �t�h�i�r�d� �v�a�r�i�a�b�l�e� 

�i�n� �s�o�m�e� �s�i�t�u�a�t�i�o�n�s�.� �T�r�u�s�t� �i�n� �l�e�a�d�e�r�s�h�i�p� �r�e�c�e�i�v�e�d� �p�a�r�t�i�a�l� �s�u�p�p�o�r�t� �a�s� �a� �p�o�t�e�n�t�i�a�l� �m�e�d�i�a�t�o�r�.� 

�W�h�i�l�e� �t�h�e�s�e� �l�a�t�t�e�r� �t�w�o� �f�i�n�d�i�n�g�s� �h�e�l�p� �d�e�f�i�n�e� �t�h�e� �b�o�u�n�d�a�r�y� �c�o�n�d�i�t�i�o�n�s�,� �t�h�e�y� �d�o� �n�o�t� �n�e�g�a�t�e� �t�h�e� 

�b�a�s�i�c� �p�r�o�p�o�s�i�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y�.� 
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�O�f� �p�a�r�t�i�c�u�l�a�r� �c�o�n�c�e�r�n� �f�o�r� �t�h�i�s� �s�t�u�d�y�,� �h�o�w�e�v�e�r�,� �i�s� �a�n� �i�n�a�b�i�l�i�t�y� �i�n� �e�m�p�i�r�i�c�a�l� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�s� �t�o� �c�o�n�f�i�r�m� �t�h�e� �e�x�a�c�t� �r�o�l�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�i�t�h�i�n� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k�.� �I�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� 

�i�n�f�l�u�e�n�c�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s� �(�p�e�r�c�e�p�t�i�o�n�s� �o�f�)�,� 

�c�u�r�r�e�n�t�l�y� �s�t�a�t�e�d� �p�r�o�p�o�s�i�t�i�o�n�s�,� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �p�r�i�n�c�i�p�l�e�s� �m�a�y� �b�e� �m�i�s�s�t�a�t�e�d� �o�r� �s�p�e�c�i�f�i�e�d� �i�n�c�o�r�r�e�c�t�l�y�.� 

�T�h�e� �r�e�v�i�e�w� �o�f� �t�h�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �l�i�t�e�r�a�t�u�r�e� �h�i�g�h�l�i�g�h�t�e�d� �t�h�e�i�r� 

�s�t�a�b�i�l�i�t�y� �a�n�d� �o�p�e�r�a�t�i�o�n� �i�n� �p�r�a�c�t�i�c�e�.� �R�e�s�p�o�n�d�e�n�t�s� �e�m�p�l�o�y�e�d� �i�n� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� 

�p�a�r�a�d�i�g�m�s� �c�o�n�s�i�s�t�e�n�t�l�y� �r�e�p�r�o�d�u�c�e�d� �k�n�o�w�n� �f�a�c�t�o�r� �s�t�r�u�c�t�u�r�e�s� �o�f� �l�e�a�d�e�r�s�h�i�p� �m�e�a�s�u�r�e�s� �a�n�d�/�o�r� 

�p�r�o�d�u�c�e�d� �o�u�t�c�o�m�e� �r�a�t�i�n�g�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �p�e�r�f�o�r�m�a�n�c�e� �i�n�f�o�r�m�a�t�i�o�n�.� �G�i�v�e�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� 

�o�b�s�e�r�v�i�n�g� �a�c�t�u�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �s�u�c�h� �r�e�s�u�l�t�s� �l�i�k�e�l�y� �r�e�f�l�e�c�t� �i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� 

�t�h�e�o�r�i�e�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �w�h�e�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �w�e�r�e� �o�b�s�e�r�v�e�d�,� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� 

�s�t�i�l�l� �i�n�f�l�u�e�n�c�e�d� �o�u�t�c�o�m�e�s�,� �a�l�b�e�i�t� �t�o� �a� �l�e�s�s�e�r� �d�e�g�r�e�e�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �m�e�a�s�u�r�e�s� �l�a�c�k�i�n�g� 

�b�e�h�a�v�i�o�r�a�l� �s�p�e�c�i�f�i�c�i�t�y� �i�n�c�r�e�a�s�e�d� �r�a�t�e�r� �r�e�l�i�a�n�c�e� �o�n� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n� �d�e�s�c�r�i�b�i�n�g� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�.� �T�h�u�s�,� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �r�e�m�a�i�n� �o�p�e�r�a�t�i�v�e� �a�n�d� �i�n�f�l�u�e�n�t�i�a�l� �i�n� �t�h�e� 

�l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s�,� �e�v�e�n� �w�h�e�n� �s�p�e�c�i�f�i�c� �b�e�h�a�v�i�o�r�a�l� �i�n�f�o�r�m�a�t�i�o�n� �e�x�i�s�t�s�.� 

�F�i�n�a�l�l�y�,� �r�e�s�e�a�r�c�h� �s�u�p�p�o�r�t�s� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�p�e�r�a�t�e� 

�i�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�r�a�m�e�w�o�r�k�.� �W�h�i�l�e� �s�e�v�e�r�a�l� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �i�n�d�i�r�e�c�t�l�y� �a�s�s�e�s�s�e�d� �t�h�e� �r�o�l�e� 

�o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s�,� �a� �d�i�r�e�c�t� �t�e�s�t� �o�f� �t�h�i�s� �r�o�l�e� �i�s� �l�a�c�k�i�n�g�.� �T�h�i�s� �v�o�i�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�r�e�p�r�e�s�e�n�t�s� �a� �v�i�t�a�l� �c�o�n�c�e�r�n� �n�e�e�d�i�n�g� �a�t�t�e�n�t�i�o�n� �b�e�f�o�r�e� �t�h�e� �u�t�i�l�i�t�y� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 
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�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �c�a�n� �b�e� �m�o�r�e� �t�h�o�r�o�u�g�h�l�y� �e�v�a�l�u�a�t�e�d�.� �T�h�i�s� �s�t�u�d�y� �a�d�d�r�e�s�s�e�d� �t�h�i�s� 

�l�a�t�t�e�r� �c�o�n�c�e�r�n� �u�n�d�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�e�m�i�s�e�:� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�r�e�s�e�a�r�c�h�,� �a�l�t�h�o�u�g�h� �p�r�o�d�u�c�i�n�g� �i�m�p�r�e�s�s�i�v�e� �f�i�n�d�i�n�g�s� �a�n�d� �p�r�e�d�i�c�t�i�o�n�s� �t�o� �d�a�t�e�,� �n�e�e�d�s� �t�o� 

�i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �i�n�t�o� �i�t�s� �f�r�a�m�e�w�o�r�k�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

�b�e�c�a�u�s�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �r�e�m�a�i�n� �p�e�r�v�a�s�i�v�e� �a�c�r�o�s�s� �d�i�f�f�e�r�i�n�g� �l�e�v�e�l�s� �o�f� �b�e�h�a�v�i�o�r�a�l� 

�s�p�e�c�i�f�i�c�i�t�y�,� �t�h�e�i�r� �r�o�l�e� �i�s� �l�i�k�e�l�y� �i�n�t�e�g�r�a�l� �t�o� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�c�e�s�s� �a�n�d�,� �t�h�u�s�,� 

�s�h�o�u�l�d� �n�o�t� �b�e� �c�o�n�s�t�r�u�e�d� �a�s� �a� �n�u�i�s�a�n�c�e� �f�a�c�t�o�r� �t�o� �e�l�i�m�i�n�a�t�e�.� �T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �c�o�n�t�a�i�n�s� �a� 

�o�v�e�r�v�i�e�w� �o�f� �t�h�e� �s�t�u�d�y� �a�n�d� �t�h�e� �s�p�e�c�i�f�i�c� �h�y�p�o�t�h�e�s�e�s� �a�d�v�a�n�c�e�d�.� 
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�S�t�u�d�y� �O�v�e�r�v�i�e�w� �a�n�d� �H�y�p�o�t�h�e�s�e�s� 

�P�a�r�t�i�c�i�p�a�n�t�s� �p�r�o�v�i�d�e�d� �(�1�)� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �d�e�s�c�r�i�p�t�i�o�n�s� �o�n� �t�h�e� �M�L�Q�-�5�X�,� �(�2�)� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �r�a�t�i�n�g�s� �(�g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r�)�,� �(�3�)� �o�u�t�c�o�m�e� �r�a�t�i�n�g�s� �o�f� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�,� �a�n�d� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�e�r�t� �e�x�t�r�a� �e�f�f�o�r�t�,� �(�4�)� 

�s�e�v�e�r�a�l� �s�u�p�p�l�e�m�e�n�t�a�r�y� �m�e�a�s�u�r�e�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �a�s�s�e�s�s�i�n�g� �c�a�u�s�a�l� �i�n�f�e�r�e�n�c�e�s�,� �a�n�d� �(�5�)� 

�d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �M�L�Q�-�5�X� �m�e�a�s�u�r�e�s� �f�i�v�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s� 

�(�a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�,� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�,� 

�i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�)�,� �t�h�r�e�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s� �(�c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�,� 

�M�B�E� �a�c�t�i�v�e�,� �M�B�E� �p�a�s�s�i�v�e�)�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �A�l�s�o� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� �M�L�Q�-� 

�5�X� �a�r�e� �m�e�a�s�u�r�e�s� �o�f� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �t�h�e� �o�u�t�c�o�m�e�,� �e�x�t�r�a� �e�f�f�o�r�t�.� �L�e�a�d�e�r� 

�e�f�f�e�c�t�i�v�e�n�e�s�s�,� �a�l�o�n�g� �w�i�t�h� �g�e�n�e�r�a�l�i�z�e�d� �l�e�a�d�e�r� �p�e�r�c�e�p�t�i�o�n�s�,� �t�r�u�s�t� �i�n� �l�e�a�d�e�r�,� �L�M�X� �q�u�a�l�i�t�y�,� 

�s�u�p�p�o�r�t� �f�o�r� �i�n�n�o�v�a�t�i�o�n�,� �e�d�u�c�a�t�i�o�n�a�l� �a�t�t�a�i�n�m�e�n�t�,� �a�n�d� �j�o�b� �t�e�n�u�r�e� �c�o�m�p�r�i�s�e�d� �t�h�e� �s�u�p�p�l�e�m�e�n�t�a�l� 

�m�e�a�s�u�r�e�s�.� �F�i�n�a�l�l�y�,� �d�e�m�o�g�r�a�p�h�i�c�s� �i�n�c�l�u�d�e�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�n�u�r�e�,� �t�e�n�u�r�e� �u�n�d�e�r� �o�n�e ��s� 

�i�m�m�e�d�i�a�t�e� �s�u�p�e�r�v�i�s�o�r�,� �a�n�d� �a�g�e�,� �a�s� �w�e�l�l� �a�s� �e�d�u�c�a�t�i�o�n� �a�n�d� �j�o�b� �t�e�n�u�r�e�.� 

�T�h�i�s� �s�t�u�d�y� �c�o�n�t�a�i�n�e�d� �t�h�r�e�e� �p�h�a�s�e�s�.� �B�r�o�a�d�l�y� �s�p�e�a�k�i�n�g�,� �t�h�e�s�e� �p�h�a�s�e�s� 

�e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�,� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� 

�n�a�t�u�r�e� �o�f� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�,� �a�n�d� �a�s�s�e�s�s�e�d� �t�h�e� 

�c�o�m�b�i�n�e�d� �i�n�f�l�u�e�n�c�e� �o�f� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �o�n� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�E�a�c�h� �p�h�a�s�e� �b�u�i�l�t� �u�p�o�n� �t�h�e� �p�r�e�v�i�o�u�s�,� �w�i�t�h� �f�i�n�d�i�n�g�s� �f�r�o�m� �a� �p�r�i�o�r� �p�h�a�s�e� �h�a�v�i�n�g� �d�i�r�e�c�t� 

�i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�h�e� �e�x�a�c�t� �t�e�s�t� �c�o�n�d�u�c�t�e�d� �i�n� �s�u�b�s�e�q�u�e�n�t� �p�h�a�s�e�s�.� 

�4�2



�T�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �s�o�u�g�h�t� �t�o� �r�e�p�l�i�c�a�t�e� �t�h�e� �f�i�n�d�i�n�g�s� �c�o�m�m�o�n�l�y� �n�o�t�e�d� 

�w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �r�e�v�i�e�w� 

�a�b�o�v�e�.� �P�h�a�s�e� �1� �a�d�v�a�n�c�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �h�y�p�o�t�h�e�s�e�s�:� 

�1�.� �T�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�f� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� 

�i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�,� 

�a�n�d� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �a�r�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� 

�w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�e�r�t� �e�x�t�r�a� �e�f�f�o�r�t� �a�n�d� �n�e�g�a�t�i�v�e�l�y� 

�r�e�l�a�t�e�d� �t�o� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� 

�L�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �a�r�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�e�r�t� �e�x�t�r�a� �e�f�f�o�r�t� �a�n�d� 

�p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� 

�M�B�E� �a�c�t�i�v�e� �a�n�d� �p�a�s�s�i�v�e� �a�r�e� �n�o�t� �(�o�r� �w�e�a�k�l�y�)� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �j�o�b� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�e�r�t� �e�x�t�r�a� �e�f�f�o�r�t�,� 

�a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� 

�O�f� �a�l�l� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�o�u�t�c�o�m�e� �r�e�l�a�t�i�o�n�s� �(�f�r�o�m� �h�y�p�o�t�h�e�s�e�s� �1� �t�h�r�o�u�g�h� 

�3�)�,� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �h�a�s� �t�h�e� �g�r�e�a�t�e�s�t� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �j�o�b� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t� �a�n�d� �t�h�e� �g�r�e�a�t�e�s�t� 

�n�e�g�a�t�i�v�e� �r�e�l�a�t�i�o�n� �w�i�t�h� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�;� �C�o�n�v�e�r�s�e�l�y�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s�h�i�p� �h�a�s� �t�h�e� �g�r�e�a�t�e�s�t� �n�e�g�a�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t� �a�n�d� �t�h�e� �g�r�e�a�t�e�s�t� �p�o�s�i�t�i�v�e� 

�r�e�l�a�t�i�o�n� �w�i�t�h� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� 

�4�3



�H�y�p�o�t�h�e�s�e�s� �|� �t�h�r�o�u�g�h� �4� �r�e�p�r�e�s�e�n�t�e�d� �l�o�g�i�c�a�l� �e�x�p�e�c�t�a�t�i�o�n�s� �g�i�v�e�n� �t�h�e� �f�i�n�d�i�n�g�s� �n�o�t�e�d� �i�n� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �r�e�v�i�e�w� �r�e�g�a�r�d�i�n�g� �t�h�e�s�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �E�s�t�a�b�l�i�s�h�i�n�g� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �b�a�s�i�c� 

�p�r�o�p�o�s�i�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �w�a�s� �a� �n�e�c�e�s�s�a�r�y� �s�t�e�p� �i�n� 

�o�r�d�e�r� �t�o� �a�s�s�e�s�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �(�1�.�e�.�,� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�)� �o�n� �t�h�e� 

 ��t�y�p�i�c�a�l �� �f�i�n�d�i�n�g�s� �f�r�o�m� �t�h�e� �e�m�p�i�r�i�c�a�l� �r�e�s�e�a�r�c�h�.� 

�T�h�e� �s�e�c�o�n�d� �p�h�a�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �e�x�p�l�o�r�e�d� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e�s� �a�n�d� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �I�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �w�e�r�e� �m�e�a�s�u�r�e�d� �b�y� �a�s�s�e�s�s�i�n�g� �t�h�e� 

�d�e�g�r�e�e� �t�o� �w�h�i�c�h� �s�u�b�o�r�d�i�n�a�t�e�s� �r�a�t�e�d� �t�h�e�i�r� �s�u�p�e�r�v�i�s�o�r�s� �o�n� �t�r�a�i�t�s� �c�o�m�m�o�n�l�y� �r�e�g�a�r�d�e�d� �a�s� 

�p�r�o�t�o�t�y�p�i�c�a�l� �o�f� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �o�r� �p�o�o�r� �l�e�a�d�e�r�s�h�i�p� �(�s�e�e� �B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�;� �L�o�r�d� �e�t� �a�l�.�,� 

�1�9�8�4�;� �P�a�v�i�t�t� �&� �S�a�c�k�a�r�o�f�f�,� �1�9�9�0�)�.� �T�h�e� �e�x�t�e�n�t� �t�h�a�t� �l�e�a�d�e�r�s� �w�e�r�e� �p�e�r�c�e�i�v�e�d� �t�o� �f�i�t� �a� �p�a�r�t�i�c�u�l�a�r� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �l�i�k�e�l�y� �i�n�f�l�u�e�n�c�e�d� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �s�u�b�o�r�d�i�n�a�t�e� 

�r�e�a�c�t�i�o�n�s� �t�o� �l�e�a�d�e�r� �i�n�f�l�u�e�n�c�e� �a�t�t�e�m�p�t�s�.� �T�h�e� �n�a�t�u�r�e� �o�f� �t�h�i�s� �r�e�l�a�t�i�o�n� �r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �c�e�n�t�r�a�l� 

�c�o�n�c�e�r�n� �i�n� �t�h�i�s� �p�h�a�s�e� �o�f� �t�h�e� �s�t�u�d�y�.� �F�o�u�r� �p�o�s�s�i�b�l�e� �p�a�t�t�e�r�n�s� �o�f� �r�e�l�a�t�i�o�n� �e�x�i�s�t�e�d�;� �n�a�m�e�l�y�,� 

�i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �c�o�u�l�d� �c�a�u�s�e�,� �r�e�s�u�l�t� �f�r�o�m�,� �r�e�c�i�p�r�o�c�a�l�l�y� �i�n�t�e�r�a�c�t� �w�i�t�h�,� 

�o�r� �h�a�v�e� �n�o� �r�e�l�a�t�i�o�n� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� 

�O�f� �t�h�e�s�e� �p�o�s�s�i�b�i�l�i�t�i�e�s�,� �r�e�c�i�p�r�o�c�a�l� �i�n�t�e�r�a�c�t�i�o�n� �a�m�o�n�g� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� 

�a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �r�e�p�r�e�s�e�n�t�s� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e�,� �r�e�a�l�i�s�t�i�c� �a�s�s�u�m�p�t�i�o�n�.� �H�o�w�e�v�e�r�,� 

�t�h�e� �o�t�h�e�r� �t�h�r�e�e� �p�o�s�s�i�b�l�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �r�e�m�a�i�n�e�d� 

�t�e�n�a�b�l�e� �u�n�t�i�l� �a�d�e�q�u�a�t�e�l�y� �e�l�i�m�i�n�a�t�e�d�.� �A�s� �A�s�h�e�r� �(�1�9�8�4�)� �p�o�i�n�t�s� �o�u�t�,� �t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�w�o� 

�h�i�g�h�l�y� �r�e�l�a�t�e�d� �v�a�r�i�a�b�l�e�s� �i�n� �a� �m�o�d�e�l� �a�r�e� �n�o�t� �r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e�d� �i�s� �o�f�t�e�n� �u�n�r�e�a�s�o�n�a�b�l�e�.� 

�P�a�r�t�i�c�u�l�a�r�l�y� �d�i�s�t�u�r�b�i�n�g� �a�b�o�u�t� �d�i�s�r�e�g�a�r�d�i�n�g� �p�o�s�s�i�b�l�e� �n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l�s� �i�s� �t�h�e� �a�s�s�u�m�p�t�i�o�n



�p�l�a�c�e�d� �o�n� �t�h�e�  ��a�l�l�-�i�n�c�l�u�s�i�v�e �� �d�i�s�t�u�r�b�a�n�c�e� �t�e�r�m�.� �I�s� �i�t� �r�e�a�s�o�n�a�b�l�e� �t�o� �a�s�s�u�m�e� �t�h�a�t� �e�r�r�o�r� �t�e�r�m�s� 

�i�n� �a� �m�o�d�e�l� �a�r�e� �u�n�c�o�r�r�e�l�a�t�e�d�?� �I�f� �n�o�t�,� �A�s�h�e�r� �(�1�9�8�4�)� �s�u�g�g�e�s�t�s� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� 

�n�o�n�r�e�c�u�r�s�i�v�e� �m�u�l�t�i�e�q�u�a�t�i�o�n� �m�o�d�e�l�s�.� 

�I�n� �a� �s�i�m�i�l�a�r� �v�e�i�n�,� �J�a�m�e�s� �a�n�d� �S�i�n�g�h� �(�1�9�7�8�)� �c�r�i�t�i�c�i�z�e�d� �r�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �w�h�i�c�h� 

�s�u�g�g�e�s�t� �a� �c�a�u�s�a�l� �c�o�n�n�e�c�t�i�o�n� �a�m�o�n�g� �v�a�r�i�a�b�l�e�s�,� �y�e�t� �f�a�i�l� �t�o� �u�t�i�l�i�z�e� �t�e�c�h�n�i�q�u�e�s� �e�x�p�l�i�c�i�t�l�y� 

�d�e�s�i�g�n�e�d� �t�o� �t�e�s�t� �c�a�u�s�a�l� �i�n�f�e�r�e�n�c�e�s�.� �T�e�c�h�n�i�q�u�e�s� �s�u�c�h� �a�s� �p�a�r�t�i�a�l� �c�o�r�r�e�l�a�t�i�o�n� �a�n�d� �h�i�e�r�a�r�c�h�i�c�a�l� 

�r�e�g�r�e�s�s�i�o�n� �(�c�f�.�,� �B�a�s�s� �&� �A�v�o�l�i�o�,� �1�9�8�9�)� �o�n�l�y� �p�r�o�v�i�d�e� �f�o�r� �e�x�p�l�o�r�a�t�o�r�y� �a�s�s�e�s�s�m�e�n�t� �o�f� �v�a�r�i�a�b�l�e� 

�r�e�l�a�t�i�o�n�s� �(�J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�)�.� �T�h�e�s�e� �t�e�c�h�n�i�q�u�e�s� �r�e�p�r�e�s�e�n�t� �t�h�e� �c�o�m�m�o�n� �a�p�p�r�o�a�c�h� �f�o�r� 

�e�x�p�l�o�r�i�n�g� �t�h�e� �r�o�l�e� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�n� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �d�e�s�c�r�i�p�t�i�o�n�s� �i�n� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �f�r�a�m�e�w�o�r�k�.� �T�h�u�s�,� 

�e�x�p�l�i�c�i�t�l�y� �a�s�s�u�m�i�n�g� �a� �n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l� �w�a�s� �w�e�l�l� �s�u�p�p�o�r�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� 

�T�w�o� �s�t�a�g�e� �l�e�a�s�t� �s�q�u�a�r�e�s� �(�2�S�L�S�)� �w�a�s� �u�t�i�l�i�z�e�d� �t�o� �t�e�s�t� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �a�n�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� 

�b�e�h�a�v�i�o�r�s�.� �A�d�o�p�t�i�n�g� �a� �n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l� �p�r�o�v�i�d�e�d� �a� �m�o�r�e� �c�o�m�p�l�e�t�e� �e�x�p�l�o�r�a�t�i�o�n� �o�f� �t�h�e� 

�n�a�t�u�r�e� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� 

�T�h�i�s� �m�o�d�e�l� �e�n�c�o�m�p�a�s�s�e�d� �a�l�l� �f�o�u�r� �p�o�s�s�i�b�l�e� �p�a�t�t�e�r�n�s� �o�f� �r�e�l�a�t�i�n�g� �n�o�t�e�d� �a�b�o�v�e� �(�J�a�m�e�s� �&� 

�S�i�n�g�h�,� �1�9�7�8�)�.� �T�h�e� �g�r�e�a�t�e�s�t� �e�x�p�e�c�t�e�d� �i�n�f�l�u�e�n�c�e� �w�a�s� �f�r�o�m� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �t�o� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �a�s� �c�o�m�m�o�n�l�y� �s�u�g�g�e�s�t�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �w�e�r�e� 

�e�x�p�e�c�t�e�d� �t�o� �i�n�f�l�u�e�n�c�e� �t�h�e� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�s� �w�e�l�l�.� �F�o�r� �e�x�a�m�p�l�e�,� �G�i�o�i�a� �a�n�d� 

�S�i�m�s� �(�1�9�8�5�)� �n�o�t�e� �t�h�a�t� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �o�p�e�r�a�t�e� �t�o� �a� �g�r�e�a�t�e�r� �e�x�t�e�n�t� �w�i�t�h� �l�e�s�s� 

�b�e�h�a�v�i�o�r� �s�p�e�c�i�f�i�c�i�t�y� �i�n� �t�h�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �s�t�i�m�u�l�u�s� �o�r� �m�e�a�s�u�r�e�s�.� �T�h�u�s�,� �a�c�t�u�a�l� �l�e�a�d�e�r� 
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�b�e�h�a�v�i�o�r�s� �a�p�p�e�a�r� �t�o� �i�n�f�l�u�e�n�c�e� �t�h�e� �e�l�i�c�i�t�a�t�i�o�n� �o�f� �i�n�d�i�v�i�d�u�a�l� �i�m�p�l�i�c�i�t� �t�h�e�o�r�i�e�s� �a�s� �w�e�l�l�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �L�o�r�d� �e�t� �a�l�.� �(�1�9�7�8�)� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �c�o�n�t�i�n�u�o�u�s� �o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �e�v�e�n� �w�h�e�n� �e�x�p�l�i�c�i�t� �b�e�h�a�v�i�o�r�a�l� �i�n�f�o�r�m�a�t�i�o�n� �e�x�i�s�t�s�.� 

�T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s� �w�e�r�e� �r�e�g�a�r�d�e�d� �a�s� �s�u�p�e�r�i�o�r� �t�o� 

�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s� �i�n� �b�o�t�h� �p�o�s�i�t�i�v�e�l�y� �i�n�f�l�u�e�n�c�i�n�g� �w�o�r�k� �o�u�t�c�o�m�e�s� �(�B�a�s�s�,� 

�1�9�8�5�a�)� �a�n�d� �b�e�i�n�g� �t�h�e� �p�r�e�f�e�r�r�e�d� �l�e�a�d�e�r�s�h�i�p� �s�t�y�l�e�s� �a�m�o�n�g� �e�m�p�l�o�y�e�e�s� �(�S�i�n�g�e�r� �&� �S�i�n�g�e�r�,� 

�1�9�9�0�)�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �r�e�p�r�e�s�e�n�t�e�d� �a� �d�e�t�r�i�m�e�n�t�a�l� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r� �(�B�a�s�s�;� �1�9�8�1�;� �B�a�s�s�,� �1�9�9�0�a�)�.� �H�e�n�c�e�,� �a� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� 

�r�e�c�i�p�r�o�c�a�l�l�y� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �a� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� 

�w�i�t�h� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �R�e�p�r�e�s�e�n�t�i�n�g� �t�h�e�  ��m�i�d�d�l�e� �g�r�o�u�n�d ��,� �a� �n�e�u�t�r�a�l� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� �r�e�c�i�p�r�o�c�a�l�l�y� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� 

�S�p�e�c�i�f�i�c�a�l�l�y�,� �p�h�a�s�e� �2� �a�d�v�a�n�c�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �h�y�p�o�t�h�e�s�e�s�:� 

�5�.� �G�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�r�e� �r�e�c�i�p�r�o�c�a�l�l�y� 

�r�e�l�a�t�e�d�,� �w�i�t�h� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �h�a�v�i�n�g� �a� �g�r�e�a�t�e�r� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �o�f� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�d�e�a�l�i�z�e�d� 

�i�n�f�l�u�e�n�c�e�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �a�n�d� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�.� 

�6�.� �N�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �a�r�e� �r�e�c�i�p�r�o�c�a�l�l�y� 

�r�e�l�a�t�e�d�,� �w�i�t�h� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �h�a�v�i�n�g� �a� �g�r�e�a�t�e�r� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �o�f� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�,� �M�B�E� �a�c�t�i�v�e�,� �a�n�d� �M�B�E� �p�a�s�s�i�v�e�.� 

�7�.� �P�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �a�r�e� �r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e�d�,� 

�w�i�t�h� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �h�a�v�i�n�g� �a� �g�r�e�a�t�e�r� �i�n�f�l�u�e�n�c�e� �o�n� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� 
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�H�y�p�o�t�h�e�s�e�s� �5�,� �6�,� �a�n�d� �7� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �p�r�o�t�o�c�o�l� �f�o�r� �e�x�a�m�i�n�i�n�g� �t�h�e� �c�o�m�b�i�n�e�d� �i�n�f�l�u�e�n�c�e� �o�f� 

�i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�n� �w�o�r�k� �o�u�t�c�o�m�e�s� �i�n� �p�h�a�s�e� �3� �o�f� 

�t�h�i�s� �s�t�u�d�y�.� 

�A�n� �a�d�d�i�t�i�o�n�a�l� �n�o�t�e� �o�n� �p�h�a�s�e� �2� �o�f� �t�h�i�s� �s�t�u�d�y� �i�s� �w�a�r�r�a�n�t�e�d�.� �T�h�e� �2�S�L�S� �s�t�a�t�i�s�t�i�c�a�l� 

�p�r�o�c�e�d�u�r�e� �r�e�q�u�i�r�e�d� �t�h�e� �u�s�e� �o�f� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �(�s�e�e� �M�e�t�h�o�d�s� �S�e�c�t�i�o�n�)� �n�e�c�e�s�s�a�r�y� �t�o� 

�s�p�e�c�i�f�y� �t�h�e� �m�o�d�e�l� �a�n�d� �a�s�s�e�s�s� �t�h�e� �n�o�n�r�e�c�u�r�s�i�v�e� �r�e�l�a�t�i�o�n�.� �I�n� �b�r�i�e�f�,� �t�h�e�s�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�r�e�p�r�e�s�e�n�t�e�d� �p�r�e�d�i�c�t�o�r�s� �o�f� �t�h�e� �v�a�r�i�a�b�l�e�s� �o�f� �p�r�i�m�a�r�y� �i�n�t�e�r�e�s�t�,� �n�a�m�e�l�y�,� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �W�h�i�l�e� �n�o� �s�p�e�c�i�f�i�c� �h�y�p�o�t�h�e�s�e�s� �w�e�r�e� �p�r�e�s�e�n�t�e�d� �c�o�n�c�e�r�n�i�n�g� �t�h�e�s�e� 

�p�r�e�d�i�c�t�o�r�s�,� �t�h�e�y� �m�u�s�t� �h�a�v�e� �h�a�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n� �w�i�t�h� �t�h�e� �v�a�r�i�a�b�l�e� �t�h�e�y� �w�e�r�e� 

�h�y�p�o�t�h�e�s�i�z�e�d� �t�o� �p�r�e�d�i�c�t� �i�n� �o�r�d�e�r� �t�o� �f�u�l�l�y� �t�e�s�t� �t�h�e� �m�o�d�e�l�.� �T�h�u�s�,� �t�h�e� �z�e�r�o�-�o�r�d�e�r� �c�o�r�r�e�l�a�t�i�o�n�s� 

�b�e�t�w�e�e�n� �c�o�r�r�e�s�p�o�n�d�i�n�g� �e�x�o�g�e�n�o�u�s� �a�n�d� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �s�h�o�u�l�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r� 

�f�r�o�m� �z�e�r�o�.� 

�P�h�a�s�e� �3� �o�f� �t�h�i�s� �s�t�u�d�y� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �c�o�m�b�i�n�e�d� �i�n�f�l�u�e�n�c�e� �o�f� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�n� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s� �o�f� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �e�x�t�r�a� �e�f�f�o�r�t�,� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �B�a�r�o�n� �&� �K�e�n�n�y� �(�1�9�8�3�)� 

�s�u�g�g�e�s�t�s� �a� �s�e�q�u�e�n�c�e� �o�f� �t�h�r�e�e� �r�e�g�r�e�s�s�i�o�n� �m�o�d�e�l�s� �f�o�r� �a�s�s�e�s�s�i�n�g� �m�e�d�i�a�t�i�o�n� �(�s�e�e� �M�e�t�h�o�d�s� 

�S�e�c�t�i�o�n�)�.� �H�e�r�e�,� �t�h�e� �r�e�s�u�l�t�s� �f�r�o�m� �p�h�a�s�e� �2� �h�e�l�p�e�d� �d�e�t�e�r�m�i�n�e� �t�h�e� �c�o�r�r�e�c�t� �s�p�e�c�i�f�i�c�a�t�i�o�n� �o�f� �t�h�i�s� 

�s�e�q�u�e�n�c�e� �o�f� �r�e�g�r�e�s�s�i�o�n� �m�o�d�e�l�s�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �o�n�e� �v�a�r�i�a�b�l�e� �h�a�d� �a� �g�r�e�a�t�e�r� �c�a�u�s�a�l� 

�i�m�p�a�c�t� �o�n� �a�n�o�t�h�e�r�,� �t�h�e� �f�o�r�m�e�r� �v�a�r�i�a�b�l�e� �w�a�s� �r�e�g�a�r�d�e�d� �a�s� �t�h�e� �a�n�t�e�c�e�d�e�n�t� �a�n�d� �t�h�e� �l�a�t�t�e�r� �t�h�e� 

�m�e�d�i�a�t�o�r� �(�s�e�e� �B�a�r�o�n� �&� �K�e�n�n�y�,� �1�9�8�6�;� �J�a�m�e�s� �&� �B�r�e�t�t�,� �1�9�8�4� �f�o�r� �d�i�s�c�u�s�s�i�o�n� �o�f� �m�e�d�i�a�t�i�o�n� 

�m�o�d�e�l�s�)� �f�o�r� �a�s�s�e�s�s�i�n�g� �t�h�e�i�r� �c�o�m�b�i�n�e�d� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �e�x�p�l�a�i�n�i�n�g� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 
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�A�s�s�u�m�i�n�g� �s�u�p�p�o�r�t� �f�o�r� �h�y�p�o�t�h�e�s�e�s� �5� �t�h�r�o�u�g�h� �7�,� �t�h�e� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�(�i�.�e�.�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�)� �m�e�d�i�a�t�e�d� �t�h�e� �r�e�l�a�t�i�o�n� 

�b�e�t�w�e�e�n� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �P�h�a�s�e� �3� �a�d�v�a�n�c�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�h�y�p�o�t�h�e�s�e�s�:� 

�8�.� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �m�e�d�i�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �g�o�o�d� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�9�.� �T�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �m�e�d�i�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �n�e�u�t�r�a�l� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�1�0�.� �_ ��_� �L�a�t�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �m�e�d�i�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� 

�a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�H�y�p�o�t�h�e�s�e�s� �8� �t�h�r�o�u�g�h� �1�0�,� �t�h�e�r�e�f�o�r�e�,� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �a�n�d� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� 

�c�o�m�b�i�n�e� �t�o� �i�n�f�l�u�e�n�c�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �H�o�w�e�v�e�r�,� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t� �w�o�r�k� 

�o�u�t�c�o�m�e�s�,� �w�h�i�l�e� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �i�m�p�a�c�t� �w�o�r�k� �o�u�t�c�o�m�e�s� �v�i�a� �t�h�e�i�r� �i�n�f�l�u�e�n�c�e� �o�n� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s�.� 
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�M�e�t�h�o�d�s� 

�P�a�r�t�i�c�i�p�a�n�t�s� 

�T�h�e�r�e� �w�e�r�e� �9�1� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y�,� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�r�e�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�W�h�i�l�e� �t�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �v�a�r�i�e�d� �i�n� �o�v�e�r�a�l�l� �f�u�n�c�t�i�o�n� �a�n�d� �p�u�r�p�o�s�e�,� �t�h�e�y� �s�h�a�r�e�d� �c�o�m�m�o�n� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �N�a�m�e�l�y�,� �a�l�l� �h�a�d� �p�r�o�f�e�s�s�i�o�n�a�l� �a�t�m�o�s�p�h�e�r�e�s� �a�n�d� �a�l�l� �p�a�r�t�i�c�i�p�a�n�t�s� �w�o�r�k�e�d� 

�u�n�d�e�r� �a�n� �i�m�m�e�d�i�a�t�e�,� �i�d�e�n�t�i�f�i�a�b�l�e� �s�u�p�e�r�v�i�s�o�r�.� �T�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n�c�l�u�d�e�d� �a� �s�m�a�l�l� 

�p�r�o�f�e�s�s�i�o�n�a�l� �v�i�d�e�o� �p�r�o�d�u�c�t�i�o�n� �c�o�m�p�a�n�y�,� �a� �l�a�r�g�e� �h�e�a�l�t�h� �c�a�r�e� �a�n�d� �n�u�r�s�i�n�g� �p�r�o�v�i�d�e�r�,� �a�n�d� �a� 

�l�a�r�g�e� �s�u�r�v�e�y� �r�e�s�e�a�r�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�.� �R�e�s�p�o�n�s�e� �r�a�t�e�s� �w�e�r�e� �5�4�.�5� �p�e�r�c�e�n�t�,� �2�9�.�5� �p�e�r�c�e�n�t�,� �a�n�d� 

�7�0�.�0� �p�e�r�c�e�n�t� �f�o�r� �e�a�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�I�n� �b�o�t�h� �t�h�e� �h�e�a�l�t�h� �c�a�r�e� �a�n�d� �r�e�s�e�a�r�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �o�n�l�y� �s�e�l�e�c�t� �d�e�p�a�r�t�m�e�n�t�s� 

�(�e�.�g�.�,� �p�e�r�s�o�n�n�e�l�)� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �D�u�e� �t�o� �c�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �c�o�n�c�e�r�n�s� �a�c�r�o�s�s� �t�h�e� 

�d�i�f�f�e�r�e�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �t�h�e� �s�a�m�e� �d�e�m�o�g�r�a�p�h�i�c�s� �w�e�r�e� �n�o�t� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �a�l�l� �p�a�r�t�i�c�i�p�a�n�t�s�.� 

�O�v�e�r�a�l�l�,� �t�h�e� �m�e�d�i�a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�n�u�r�e� �w�a�s� �4� �-� �6� �y�e�a�r�s�;� �t�h�e� �m�e�d�i�a�n� �j�o�b� �t�e�n�u�r�e� �w�a�s� �4� �-� �6� 

�y�e�a�r�s�;� �a�n�d� �t�h�e� �m�e�d�i�a�n� �t�e�n�u�r�e� �u�n�d�e�r� �o�n�e ��s� �r�e�s�p�e�c�t�i�v�e� �s�u�p�e�r�v�i�s�o�r� �w�a�s� �1� �-� �3� �y�e�a�r�s�.� 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� �m�e�d�i�a�n� �a�g�e� �r�a�n�g�e� �w�a�s� �4�0� �-� �4�9� �y�e�a�r�s�,� �f�o�l�l�o�w� �c�l�o�s�e�l�y� �i�n� �f�r�e�q�u�e�n�c�y� �b�y� �2�0� �-� 

�2�9� �y�e�a�r�s�,� �w�h�i�l�e� �t�h�e� �m�e�d�i�a�n� �e�d�u�c�a�t�i�o�n� �w�a�s� �t�h�a�t� �o�f� �c�o�l�l�e�g�e� �g�r�a�d�u�a�t�e� �(�e�.�g�.�,� �B�A�,� �B�S�,� �o�r� 

�e�q�u�i�v�a�l�e�n�t�)�.� �B�a�s�e�d� �o�n� �t�h�e�s�e� �m�e�d�i�a�n� �e�s�t�i�m�a�t�e�s�,� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �w�e�r�e� �l�a�r�g�e�l�y� 

�m�i�d�d�l�e�-�a�g�e�d�,� �c�o�l�l�e�g�e� �e�d�u�c�a�t�e�d�,� �a�n�d� �h�a�d� �b�e�e�n� �w�o�r�k�i�n�g� �s�t�e�a�d�i�l�y� �i�n� �t�h�e�i�r� �c�u�r�r�e�n�t� �j�o�b�s� �a�t� �t�h�e� 

�t�i�m�e� �o�f� �t�h�i�s� �s�t�u�d�y�.� 
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�P�r�o�c�e�d�u�r�e� 

�T�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�d�u�r�e� �w�a�s� �t�h�e� �s�a�m�e� �a�t� �e�a�c�h� �s�i�t�e�.� �O�n�c�e� �t�h�e� �t�a�r�g�e�t�e�d� 

�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�,� �t�h�e�y� �w�e�r�e� �i�s�s�u�e�d� �a�n� �a�d�v�a�n�c�e� �l�e�t�t�e�r� �f�r�o�m� �a� �c�o�m�p�a�n�y� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e� �e�x�p�l�a�i�n�i�n�g� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �s�t�u�d�y�.� �T�h�i�s� �l�e�t�t�e�r� �a�l�s�o� �i�n�c�l�u�d�e�d� �a� �s�t�r�o�n�g� 

�s�t�a�t�e�m�e�n�t� �o�f� �c�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �r�e�g�a�r�d�i�n�g� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� �S�e�v�e�r�a�l� �d�a�y�s� �l�a�t�e�r�,� �a� �p�a�c�k�e�t� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �s�e�n�t� �t�o� �e�a�c�h� �p�r�o�s�p�e�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�n�t�.� �T�h�i�s� �p�a�c�k�e�t� �i�n�c�l�u�d�e�d�:� �t�h�e� �l�e�a�d�e�r�s�h�i�p� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�,� �r�e�s�p�o�n�s�e� �f�o�r�m�,� �a�n�d� �a� �c�o�v�e�r� �l�e�t�t�e�r� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �p�u�r�p�o�s�e� �a�n�d� �i�m�p�o�r�t�a�n�c�e� �o�f� 

�t�h�e� �s�t�u�d�y�,� �a�s� �w�e�l�l� �a�s� �r�e�i�t�e�r�a�t�i�n�g� �t�h�e� �s�t�a�t�e�m�e�n�t� �o�f� �c�o�n�f�i�d�e�n�t�i�a�l�i�t�y�.� 

�B�o�t�h� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �c�o�v�e�r� �l�e�t�t�e�r� �p�r�o�v�i�d�e�d� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� 

�i�n�s�t�r�u�c�t�i�o�n�s� �o�n� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �q�u�e�s�t�i�o�n�s� �a�n�d� �r�e�t�u�r�n�i�n�g� �t�h�e� �c�o�m�p�l�e�t�e�d� �m�a�t�e�r�i�a�l�s�.� �T�w�o� 

�m�e�t�h�o�d�s� �w�e�r�e� �i�m�p�l�e�m�e�n�t�e�d� �f�o�r� �c�o�l�l�e�c�t�i�n�g� �c�o�m�p�l�e�t�e�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �E�a�c�h� �o�r�g�a�n�i�z�a�t�i�o�n� 

�e�i�t�h�e�r� �d�e�s�i�g�n�a�t�e�d� �a� �d�r�o�p�-�o�f�f� �p�l�a�c�e� �f�o�r� �t�h�e� �c�o�m�p�l�e�t�e�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �o�r� �u�t�i�l�i�z�e�d� �t�h�e�i�r� �i�n�t�e�r�-� 

�o�f�f�i�c�e� �m�a�i�l�i�n�g� �s�y�s�t�e�m�.� �I�n� �e�i�t�h�e�r� �c�a�s�e�,� �p�a�r�t�i�c�i�p�a�n�t�s� �d�i�d� �n�o�t� �h�a�v�e� �t�o� �d�i�s�c�l�o�s�e� �t�h�e�i�r� �i�d�e�n�t�i�t�i�e�s� 

�w�h�e�n� �r�e�t�u�r�n�i�n�g� �c�o�m�p�l�e�t�e�d� �m�a�t�e�r�i�a�l�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �i�n�s�t�r�u�c�t�e�d� �t�o� �o�m�i�t� �a� 

�r�e�t�u�r�n� �a�d�d�r�e�s�s� �a�n�d� �t�h�e�i�r� �n�a�m�e�s� �f�r�o�m� �i�n�t�e�r�-�o�f�f�i�c�e� �m�a�i�l�i�n�g� �e�n�v�e�l�o�p�e�s�.� 

�A�f�t�e�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �o�n�e�-�a�n�d�-�a�-�h�a�l�f� �w�e�e�k�s�,� �a� �s�e�c�o�n�d� �l�e�t�t�e�r� �w�a�s� �s�e�n�t� �t�o� �a�l�l� 

�p�a�r�t�i�c�i�p�a�n�t�s� �a�s� �a� �r�e�m�i�n�d�e�r� �t�o� �c�o�m�p�l�e�t�e� �t�h�e�i�r� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �T�h�o�s�e� �n�o� �l�o�n�g�e�r� �h�a�v�i�n�g� �t�h�e� 

�o�r�i�g�i�n�a�l� �p�a�c�k�e�t� �o�f� �m�a�t�e�r�i�a�l�s� �w�e�r�e� �p�r�o�v�i�d�e�d� �a� �m�e�a�n�s� �t�o� �s�e�c�u�r�e� �t�h�e�m� �a�t� �t�h�e�i�r� �o�w�n� �d�i�s�c�r�e�t�i�o�n�.� 

�T�o� �m�i�n�i�m�i�z�e� �d�i�s�r�u�p�t�i�o�n� �w�i�t�h�i�n� �e�a�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�,� �o�n�l�y� �a� �s�i�n�g�l�e� �r�e�m�i�n�d�e�r� �o�c�c�u�r�r�e�d�.� �D�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �i�n� �e�a�c�h� �o�r�g�a�n�i�z�a�t�i�o�n� �c�o�n�t�i�n�u�e�d� �u�n�t�i�l� �n�o� �m�o�r�e� �c�o�m�p�l�e�t�e�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� 

�r�e�c�e�i�v�e�d�.� �D�a�t�a� �c�o�l�l�e�c�t�i�o�n� �t�o�o�k� �a�p�p�r�o�x�i�m�a�t�e�l�y� �f�o�u�r� �w�e�e�k�s� �p�e�r� �s�i�t�e�.� 
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�A�p�p�e�n�d�i�x� �A� �c�o�n�t�a�i�n�s� �e�x�a�m�p�l�e�s� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �c�o�v�e�r� �l�e�t�t�e�r�,� �r�e�m�i�n�d�e�r� 

�l�e�t�t�e�r�,� �a�n�d� �f�r�o�n�t� �p�a�g�e� �i�n�s�t�r�u�c�t�i�o�n�s� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�M�e�a�s�u�r�e�s� 

�T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�n�c�l�u�d�e�d� �a�l�l� �o�f� �t�h�e� �m�e�a�s�u�r�e�s� �d�e�s�c�r�i�b�e�d� �b�e�l�o�w�.� �I�t� �w�a�s� 

�d�i�v�i�d�e�d� �i�n�t�o� �s�e�c�t�i�o�n�s� �w�h�i�c�h� �r�o�u�g�h�l�y� �c�l�a�s�s�i�f�i�e�d� �t�h�e� �m�e�a�s�u�r�e�s� �i�n�t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �g�r�o�u�p�i�n�g�s�:� 

�(�a�)� �M�L�Q�-�5�X� �s�u�b�s�c�a�l�e�s� �(�i�.�e�.�,� �m�e�a�s�u�r�e�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s�h�i�p�)�;� �(�b�)� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s�;� �(�c�)� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�s�;� �(�d�)� �s�u�p�p�l�e�m�e�n�t�a�l� 

�m�e�a�s�u�r�e�s�;� �a�n�d� �(�e�)� �d�e�m�o�g�r�a�p�h�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �m�e�a�s�u�r�e�s�.� �C�a�t�e�g�o�r�i�e�s� �a� �a�n�d� �b� �a�r�e� �c�o�l�l�a�p�s�e�d� 

�f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �p�u�r�p�o�s�e�s� �b�e�l�o�w�.� 

�L�e�a�d�e�r�s�h�i�p� �M�e�a�s�u�r�e�s�.� �P�a�r�t�i�c�i�p�a�n�t�s� �c�o�m�p�l�e�t�e�d� �t�w�o� �m�e�a�s�u�r�e�s� �a�s�s�e�s�s�i�n�g� �t�h�e� 

�v�a�r�i�o�u�s� �l�e�a�d�e�r�s�h�i�p� �c�o�n�s�t�r�u�c�t�s� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� �F�i�r�s�t�,� �p�a�r�t�i�c�i�p�a�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� 

�M�u�l�t�i�f�a�c�t�o�r� �L�e�a�d�e�r�s�h�i�p� �Q�u�e�s�t�i�o�n�n�a�i�r�e�-�F�o�r�m� �5�X� �(�M�L�Q�-�5�X�)�.� �B�a�s�s� �(�1�9�8�5�a�)� �p�r�o�v�i�d�e�s� �a� 

�c�o�m�p�l�e�t�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �M�L�Q� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �a�l�o�n�g� �w�i�t�h� 

�r�e�l�i�a�b�i�l�i�t�y� �a�n�d� �v�a�l�i�d�i�t�y� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �M�L�Q�-�5�X� �r�e�p�r�e�s�e�n�t�s� �a� �r�e�v�i�s�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� 

�o�r�i�g�i�n�a�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �m�e�a�s�u�r�e�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �(�a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�,� 

�i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n�)�,� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �(�c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�,� �M�B�E� �a�c�t�i�v�e�,� �M�B�E� �p�a�s�s�i�v�e�)�,� �a�n�d� 

�l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �S�a�m�p�l�e� �i�t�e�m�s� �f�r�o�m� �e�a�c�h� �o�f� �t�h�e� �s�u�b�s�c�a�l�e�s� �i�n� �t�h�e� �M�L�Q�-�5�X� �a�r�e� 

�l�i�s�t�e�d� �b�e�l�o�w�:� 

�1�.� �M�a�k�e�s� �p�e�r�s�o�n�a�l� �s�a�c�r�i�f�i�c�e�s� �f�o�r� �t�h�e� �b�e�n�e�f�i�t� �o�f� �o�t�h�e�r�s� �(�a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�)�.� 

�2�.� �E�n�v�i�s�i�o�n�s� �e�x�c�i�t�i�n�g� �n�e�w� �p�o�s�s�i�b�i�l�i�t�i�e�s� �(�i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�)�.� 
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�9�.� 

�E�m�p�h�a�s�i�z�e�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �b�e�i�n�g� �c�o�m�m�i�t�t�e�d� �t�o� �o�u�r� �b�e�l�i�e�f�s� �(�i�d�e�a�l�i�z�e�d� 

�i�n�f�l�u�e�n�c�e�)�.� 

�L�i�s�t�e�n�s� �a�t�t�e�n�t�i�v�e�l�y� �t�o� �m�y� �c�o�n�c�e�r�n�s� �(�i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�)�.� 

�S�e�e�k�s� �d�i�f�f�e�r�i�n�g� �p�e�r�s�p�e�c�t�i�v�e�s� �w�h�e�n� �s�o�l�v�i�n�g� �p�r�o�b�l�e�m�s� �(�i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n�)�.� 

�M�a�k�e�s� �c�l�e�a�r� �w�h�a�t� �I� �c�a�n� �e�x�p�e�c�t� �t�o� �r�e�c�e�i�v�e�,� �i�f� �m�y� �p�e�r�f�o�r�m�a�n�c�e� �m�e�e�t�s� 

�d�e�s�i�g�n�a�t�e�d� �s�t�a�n�d�a�r�d�s� �(�c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�)�.� 

�F�o�c�u�s�e�s� �a�t�t�e�n�t�i�o�n� �o�n� �i�r�r�e�g�u�l�a�r�i�t�i�e�s�,� �m�i�s�t�a�k�e�s�,� �e�x�c�e�p�t�i�o�n�s�,� �a�n�d� �d�e�v�i�a�t�i�o�n�s� 

�f�r�o�m� �s�t�a�n�d�a�r�d�s� �(�M�B�E� �a�c�t�i�v�e�)�.� 

�I�t� �r�e�q�u�i�r�e�s� �a� �f�a�i�l�u�r�e� �t�o� �m�e�e�t� �a�n� �o�b�j�e�c�t�i�v�e� �f�o�r� �h�i�m�/�h�e�r� �t�o� �t�a�k�e� �a�c�t�i�o�n� �(�M�B�E� 

�p�a�s�s�i�v�e�)�.� 

�T�a�k�e�s� �n�o� �a�c�t�i�o�n� �w�h�e�n� �p�r�o�b�l�e�m�s� �b�e�c�o�m�e� �c�h�r�o�n�i�c� �(�l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�)�.� 

�B�a�s�s� �e�t� �a�l�.� �(�1�9�8�7�)� �n�o�t�e� �t�h�a�t� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �M�L�Q� 

�h�a�v�e� �g�e�n�e�r�a�l�l�y� �r�a�n�g�e�d� �f�r�o�m� �t�h�e� �h�i�g�h� �.�7�0�s� �t�o� �.�8�0�s�.� 

�S�e�c�o�n�d�,� �p�a�r�t�i�c�i�p�a�n�t�s� �c�o�m�p�l�e�t�e�d� �a� �1�5�-�i�t�e�m� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�s�s�e�s�s�i�n�g� �t�h�e� �d�e�g�r�e�e� 

�t�o� �w�h�i�c�h� �r�e�s�p�o�n�d�e�n�t�s� �p�e�r�c�e�i�v�e�d� �t�h�e�i�r� �i�m�m�e�d�i�a�t�e� �s�u�p�e�r�v�i�s�o�r� �t�o� �p�o�s�s�e�s�s� �c�e�r�t�a�i�n� �t�r�a�i�t�s� 

�c�o�m�m�o�n�l�y� �r�e�g�a�r�d�e�d� �a�s� �p�r�o�t�o�t�y�p�i�c�a�l� �o�f� �g�o�o�d� �(�e�.�g�.�,� �g�o�a�l�-�o�r�i�e�n�t�e�d�)�,� �n�e�u�t�r�a�l� �(�e�.�g�.�,� 

�d�e�m�a�n�d�i�n�g�)�,� �a�n�d� �p�o�o�r� �(�e�.�g�.�,� �m�a�n�i�p�u�l�a�t�i�v�e�)� �l�e�a�d�e�r�s�.� �T�h�e�s�e� �t�r�a�i�t�s� �w�e�r�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�r�a�i�t�s� 

�i�d�e�n�t�i�f�i�e�d� �b�y� �L�o�r�d� �a�n�d� �h�i�s� �c�o�l�l�e�a�g�u�e�s� �(�L�o�r�d�,� �F�o�t�i�,� �&� �D�e�V�a�d�e�r�,� �1�9�8�4�;� �F�o�t�i� �&� �L�o�r�d�,� �1�9�8�7�)� 

�a�n�d� �i�n�d�e�p�e�n�d�e�n�t�l�y� �g�e�n�e�r�a�t�e�d� �b�y� �o�t�h�e�r� �r�e�s�e�a�r�c�h�e�r�s� �i�n�v�e�s�t�i�g�a�t�i�n�g� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �(�e�.�g�.�,� 

�O�f�f�e�r�m�a�n�n� �e�t� �a�l�,� �1�9�9�4�)�.� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)� �d�e�s�c�r�i�b�e�d� �t�h�e� �m�e�t�h�o�d�o�l�o�g�y� �f�o�r� �g�e�n�e�r�a�t�i�n�g� 
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�t�h�e�s�e� �t�r�a�i�t�s� �a�n�d� �p�r�o�v�i�d�e�d� �s�u�p�p�o�r�t�i�n�g� �d�a�t�a� �(�e�.�g�.�,� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s�)� �w�h�i�c�h� �i�l�l�u�s�t�r�a�t�e�s� 

�t�h�e� �d�e�g�r�e�e� �t�h�a�t� �e�a�c�h� �t�r�a�i�t� �i�s� �p�e�r�c�e�i�v�e�d� �a�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �l�e�a�d�e�r�s�h�i�p�.� �U�n�i�t� 

�w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n� �a�c�r�o�s�s� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �i�t�e�m�s�,� 

�r�e�s�p�e�c�t�i�v�e�l�y�,� �r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �t�h�r�e�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�s� �o�f� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�.� 

�Q�u�t�c�o�m�e� �M�e�a�s�u�r�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �w�o�r�k� �o�u�t�c�o�m�e�s� �w�e�r�e� �a�s�s�e�s�s�e�d�:� �G�e�n�e�r�a�l� 

�j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �e�x�t�r�a� �e�f�f�o�r�t�,� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� 

�T�w�o� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �J�o�b� �D�i�a�g�n�o�s�t�i�c� �S�u�r�v�e�y� �(�J�D�S�:� �H�a�c�k�m�a�n� �&� �L�a�w�l�e�r�,� �1�9�7�1�;� 

�H�a�c�k�m�a�n� �&� �O�l�d�h�a�m�;� �1�9�7�5�)� �w�e�r�e� �u�s�e�d� �t�o� �m�e�a�s�u�r�e� �s�a�t�i�s�f�a�c�t�i�o�n�.� �O�n�e� �3�-�i�t�e�m� �s�u�b�s�c�a�l�e� �w�a�s� 

�u�s�e�d� �t�o� �a�s�s�e�s�s� �g�e�n�e�r�a�l� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�e� �g�e�n�e�r�a�l� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� 

�m�e�a�s�u�r�e� �i�s�,�  ��G�e�n�e�r�a�l�l�y� �s�p�e�a�k�i�n�g�,� �I� �a�m� �v�e�r�y� �s�a�t�i�s�f�i�e�d� �w�i�t�h� �t�h�i�s� �j�o�b ��.� �H�a�c�k�m�a�n� �a�n�d� �L�a�w�l�e�r� 

�(�1�9�7�1�)� �r�e�p�o�r�t�e�d� �a�n� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �.�7�6� �f�o�r� �t�h�i�s� �s�u�b�s�c�a�l�e�.� 

�S�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �a� �s�e�p�a�r�a�t�e� �3�-�i�t�e�m� �s�u�b�s�c�a�l�e�.� �A� �s�a�m�p�l�e� �i�t�e�m� 

�f�r�o�m� �t�h�e� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n� �m�e�a�s�u�r�e� �i�s�,�  ��[�R�a�t�e�]� �T�h�e� �o�v�e�r�a�l�l� �q�u�a�l�i�t�y� �o�f� 

�s�u�p�e�r�v�i�s�i�o�n� �I� �r�e�c�e�i�v�e� �i�n� �m�y� �w�o�r�k ��.� �O�l�d�h�a�m�,� �H�a�c�k�m�a�n�,� �a�n�d� �S�t�e�p�i�n�a� �(�1�9�7�8�)� �r�e�p�o�r�t�e�d� �a�n� 

�i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �.�8�7� �f�o�r� �t�h�i�s� �s�u�b�s�c�a�l�e�.� �R�e�s�p�o�n�s�e�s� �f�o�r� �a�l�l� 

�s�a�t�i�s�f�a�c�t�i�o�n� �i�t�e�m�s� �w�e�r�e� �m�a�d�e� �o�n� �a� �7�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �t�o� 

�s�t�r�o�n�g�l�y� �a�g�r�e�e�.� �C�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�s� �w�e�r�e� �c�o�m�p�u�t�e�d� �b�y� �u�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n�.� 

�A� �3�-�i�t�e�m� �s�c�a�l�e� �f�r�o�m� �B�a�s�s� �(�1�9�8�5�a�)� �w�a�s� �u�s�e�d� �t�o� �m�e�a�s�u�r�e� �t�h�e� �w�i�l�l�i�n�g�n�e�s�s� �o�f� 

�s�u�b�o�r�d�i�n�a�t�e�s� �t�o� �e�x�e�r�t� �e�f�f�o�r�t� �t�o�w�a�r�d�s� �w�o�r�k� �o�b�j�e�c�t�i�v�e�s�,� �o�r� �e�x�t�r�a� �e�f�f�o�r�t� �f�o�r� �s�h�o�r�t�.� �(�N�o�t�e� �t�h�a�t� 

�t�h�i�s� �m�e�a�s�u�r�e� �i�s� �a�c�t�u�a�l�l�y� �a� �p�a�r�t� �o�f� �t�h�e� �M�L�Q�-�5�X� �q�u�e�s�t�i�o�n�n�a�i�r�e�.�)� �B�a�s�s� �r�e�p�o�r�t�e�d� �a�n� �e�s�t�i�m�a�t�e�d� 

�S�p�e�a�r�m�a�n�-�B�r�o�w�n� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �.�8�4� �f�o�r� �t�h�i�s� �m�e�a�s�u�r�e�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,� 

�5�3



 ��H�e�/�s�h�e� �g�e�t�s� �m�e� �t�o� �d�o� �m�o�r�e� �t�h�a�n� �J� �e�x�p�e�c�t�e�d� �t�o� �d�o ��.� �E�a�c�h� �i�t�e�m� �w�a�s� �r�a�t�e�d� �o�n� �a� �7�-�p�o�i�n�t� 

�L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �f�r�e�q�u�e�n�t�l�y�,� �i�f� �n�o�t� �a�l�w�a�y�s� �t�o� �n�o�t� �a�t� �a�l�l�.� �T�h�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e� 

�w�a�s� �c�o�m�p�u�t�e�d� �b�y� �u�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n�.� 

�R�e�s�p�o�n�d�e�n�t�s� �r�a�t�e�d� �t�h�e�i�r� �i�n�t�e�n�t�i�o�n�s� �t�o� �l�e�a�v�e� �t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n� �t�h�e� �n�e�a�r� 

�f�u�t�u�r�e�,� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�,� �o�n� �a� �3�-�i�t�e�m� �m�e�a�s�u�r�e� �f�r�o�m� �t�h�e� �M�i�c�h�i�g�a�n� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�A�s�s�e�s�s�m�e�n�t� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�S�e�a�s�h�o�r�e�,� �L�a�w�l�e�r�,� �M�i�r�v�i�s�,� �&� �C�a�m�m�a�n�n�,� �1�9�8�3�)�.� �E�a�c�h� �i�t�e�m� �w�a�s� 

�r�a�t�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �w�i�t�h� �i�t�e�m� �s�p�e�c�i�f�i�c� �a�n�c�h�o�r�s�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� 

�m�e�a�s�u�r�e� �i�s�,�  ��H�o�w� �o�f�t�e�n� �d�o� �y�o�u� �t�h�i�n�k� �a�b�o�u�t� �q�u�i�t�t�i�n�g ��?� �S�e�a�s�h�o�r�e� �e�t� �a�l�.� �(�1�9�8�3�)� �r�e�p�o�r�t�e�d� �a� 

�c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �o�f� �.�8�3� �f�o�r� �t�h�i�s� �m�e�a�s�u�r�e�.� �A� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e� �w�a�s� �c�o�m�p�u�t�e�d� �u�s�i�n�g� �u�n�i�t� 

�w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n�.� 

�S�u�p�p�l�e�m�e�n�t�a�l� �M�e�a�s�u�r�e�s�.� �A�d�d�i�t�i�o�n�a�l� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �u�t�i�l�i�z�e�d� �i�n� �t�e�s�t�i�n�g� �t�h�e� �n�o�n�-� 

�r�e�c�u�r�s�i�v�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �l�e�a�d�e�r�s�h�i�p� �c�o�n�s�t�r�u�c�t�s�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e�d�:� �l�e�a�d�e�r� 

�e�f�f�e�c�t�i�v�e�n�e�s�s�,� �g�e�n�e�r�a�l� �l�e�a�d�e�r� �p�e�r�c�e�p�t�i�o�n�s�,� �l�e�a�d�e�r�-�m�e�m�b�e�r� �e�x�c�h�a�n�g�e� �(�L�M�X�)� �q�u�a�l�i�t�y�,� �t�r�u�s�t� �i�n� 

�l�e�a�d�e�r�,� �s�u�p�p�o�r�t� �f�o�r� �i�n�n�o�v�a�t�i�o�n�,� �a�n�d� �p�a�y�-�f�o�r�-�p�e�r�f�o�r�m�a�n�c�e� �e�x�p�e�c�t�a�t�i�o�n�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �a� 

�m�e�a�s�u�r�e� �w�a�s� �g�i�v�e�n� �t�o� �s�o�m�e� �p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �a�s�s�e�s�s� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �p�a�r�t�i�c�i�p�a�n�t�s� �t�e�n�d� �t�o� 

�r�e�s�p�o�n�d� �i�n� �a� �s�o�c�i�a�l�l�y� �d�e�s�i�r�a�b�l�e� �m�a�n�n�e�r�.� 

�A� �4�-�i�t�e�m� �s�c�a�l�e� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� �M�L�Q�-�5�X� �(�B�a�s�s�,� �1�9�8�5�a�)� �w�a�s� �u�s�e�d� �t�o� 

�m�e�a�s�u�r�e� �t�h�e� �p�e�r�c�e�i�v�e�d� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �o�n�e ��s� �i�m�m�e�d�i�a�t�e� �s�u�p�e�r�i�o�r�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� 

�m�e�a�s�u�r�e� �i�s�,�  ��H�o�w� �e�f�f�e�c�t�i�v�e� �i�s� �t�h�e� �p�e�r�s�o�n� �[�t�a�r�g�e�t� �l�e�a�d�e�r�]� �i�n� �r�e�p�r�e�s�e�n�t�i�n�g� �h�i�s� �o�r� �h�e�r� �g�r�o�u�p� �t�o� 

�h�i�g�h�e�r� �a�u�t�h�o�r�i�t�y ��?� �S�e�l�t�z�e�r� �a�n�d� �B�a�s�s� �(�1�9�9�0�)� �r�e�p�o�r�t�e�d� �a� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �o�f� �.�7�9� �f�o�r� �t�h�i�s� 

�s�c�a�l�e�.� �E�a�c�h� �i�t�e�m� �w�a�s� �r�a�t�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �n�o�t� �e�f�f�e�c�t�i�v�e� �t�o� 

�3�4



�e�x�t�r�e�m�e�l�y� �e�f�f�e�c�t�i�v�e�.� �A� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e� �w�a�s� �c�o�m�p�u�t�e�d� �b�y� �u�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� 

�s�u�m�m�a�t�i�o�n�.� 

�G�e�n�e�r�a�l�i�z�e�d� �l�e�a�d�e�r� �p�e�r�c�e�p�t�i�o�n�s� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �a� �4�-�i�t�e�m� �s�c�a�l�e� �m�e�a�s�u�r�i�n�g� 

�s�u�p�e�r�v�i�s�o�r� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �e�x�h�i�b�i�t�e�d� �l�e�a�d�e�r�s�h�i�p�,� �d�e�s�i�r�a�b�i�l�i�t�y� �a�s� �a� �s�u�p�e�r�v�i�s�o�r�,� �a�n�d� �i�n�f�l�u�e�n�c�e� �o�n� 

�w�o�r�k� �o�u�t�c�o�m�e�s� �(�L�o�r�d� �e�t� �a�l�.�,� �1�9�8�4�)�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,�  ��H�o�w� �m�u�c�h� 

�l�e�a�d�e�r�s�h�i�p� �d�o�e�s� �y�o�u�r� �s�u�p�e�r�v�i�s�o�r� �e�x�h�i�b�i�t� �o�n� �t�h�e� �j�o�b ��?� �T�h�e�s�e� �i�t�e�m�s� �w�e�r�e� �r�a�t�e�d� �o�n� �5�-�p�o�i�n�t� 

�L�i�k�e�r�t� �s�c�a�l�e�s� �w�i�t�h� �i�t�e�m� �s�p�e�c�i�f�i�c� �a�n�c�h�o�r�s�.� �L�o�r�d� �e�t� �a�l�.� �r�e�p�o�r�t�e�d� �a� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �o�f� �.�8�8� �f�o�r� 

�t�h�i�s� �m�e�a�s�u�r�e�.� �U�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n� �w�e�r�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�.� 

�L�M�X� �q�u�a�l�i�t�y�,� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �d�y�a�d�i�c� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �l�e�a�d�e�r�s� �a�n�d� 

�s�u�b�o�r�d�i�n�a�t�e�s�,� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �a� �7�-�i�t�e�m� �n�e�g�o�t�i�a�t�i�n�g� �l�a�t�i�t�u�d�e� �s�c�a�l�e� �(�G�r�a�e�n� �&� �C�a�s�h�m�a�n�,� 

�1�9�7�5�;� �L�i�d�e�n� �&� �G�r�a�e�n�,� �1�9�7�1�)�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,�  ��D�o� �y�o�u� �u�s�u�a�l�l�y� �k�n�o�w� 

�w�h�e�r�e� �y�o�u� �s�t�a�n�d� �w�i�t�h� �y�o�u�r� �i�m�m�e�d�i�a�t�e� �s�u�p�e�r�v�i�s�o�r ��?� �I�t�e�m�s� �w�e�r�e� �r�a�t�e�d� �o�n� �4�-�p�o�i�n�t� �L�i�k�e�r�t� 

�s�c�a�l�e�s� �w�i�t�h� �i�t�e�m� �s�p�e�c�i�f�i�c� �a�n�c�h�o�r�s�.� �R�e�p�o�r�t�e�d� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a�s� �r�a�n�g�e�d� �f�r�o�m� �.�8�4� �t�o� �.�9�0� 

�(�G�r�a�e�n�,� �N�o�v�a�k�,� �&� �S�o�m�m�e�r�k�a�m�p�,� �1�9�8�2�;� �S�c�a�n�d�u�r�a� �&� �G�r�a�e�n�,� �1�9�8�4�)�.� �U�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� 

�s�u�m�m�a�t�i�o�n� �w�e�r�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�.� 

�C�o�n�s�i�s�t�e�n�t� �w�i�t�h� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)�,� �t�r�u�s�t� �w�a�s� �o�p�e�r�a�t�i�o�n�a�l�i�z�e�d� �a�s� �f�a�i�t�h� �i�n� 

�a�n�d� �l�o�y�a�l�t�y� �t�o� �o�n�e ��s� �s�u�p�e�r�v�i�s�o�r�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,�  ��I� �h�a�v�e� �c�o�m�p�l�e�t�e� 

�f�a�i�t�h� �i�n� �t�h�e� �i�n�t�e�g�r�i�t�y� �o�f� �m�y� �m�a�n�a�g�e�r�/�s�u�p�e�r�v�i�s�o�r ��.� �T�h�i�s� �m�e�a�s�u�r�e� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �s�i�x� 

�i�t�e�m�s�,� �e�a�c�h� �r�a�t�e�d� �o�n� �a� �7�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �t�o� �s�t�r�o�n�g�l�y� 

�a�g�r�e�e�.� �P�o�d�s�a�k�o�f�f� �e�t� �a�l�.� �(�1�9�9�0�)� �n�o�t�e� �t�h�a�t� �t�h�e�s�e� �i�t�e�m�s� �l�o�a�d�e�d� �o�n� �a� �s�i�n�g�l�e� �d�i�m�e�n�s�i�o�n� �i�n� 

�c�o�n�f�i�r�m�a�t�o�r�y� �f�a�c�t�o�r� �a�n�a�l�y�t�i�c� �r�e�s�u�l�t�s� �a�n�d� �r�e�p�o�r�t�e�d� �a�n� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� 
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�c�o�e�f�f�i�c�i�e�n�t� �o�f� �.�9�0� �f�o�r� �t�h�i�s� �m�e�a�s�u�r�e�.� �U�n�i�t� �w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n� �w�e�r�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� 

�c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�.� 

�S�u�p�p�o�r�t� �f�o�r� �i�n�n�o�v�a�t�i�o�n� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �a� �8�-�i�t�e�m� �m�e�a�s�u�r�e� �a�s�s�e�s�s�i�n�g� 

�e�m�p�l�o�y�e�e� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n� �(�a�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �l�e�a�d�e�r�s�h�i�p�)� �a�s� �o�p�e�n� �t�o� 

�c�h�a�n�g�e�,� �s�u�p�p�o�r�t�i�v�e� �o�f� �n�e�w� �i�d�e�a�s�,� �a�n�d� �t�o�l�e�r�a�n�t� �o�f� �m�e�m�b�e�r� �d�i�v�e�r�s�i�t�y� �(�S�c�o�t�t� �&� �B�r�u�c�e�,� �1�9�9�4�;� 

�S�i�e�g�e�l� �&� �K�a�e�m�m�e�r�e�r�,� �1�9�7�8�)�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,�  ��T�h�e� �b�e�s�t� �w�a�y� �t�o� �g�e�t� 

�a�l�o�n�g� �i�n� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �t�o� �t�h�i�n�k� �t�h�e� �w�a�y� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�r�o�u�p� �d�o�e�s ��.� �S�c�o�t�t� �a�n�d� �B�r�u�c�e� 

�(�1�9�9�4�)� �r�e�p�o�r�t�e�d� �a� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �o�f� �.�9�2� �f�o�r� �t�h�i�s� �m�e�a�s�u�r�e�.� �T�h�e� �r�e�s�p�o�n�s�e� �f�o�r�m�a�t� �f�o�r� �t�h�e�s�e� 

�i�t�e�m�s� �w�a�s� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �t�o� �s�t�r�o�n�g�l�y� �a�g�r�e�e�.� �U�n�i�t� 

�w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n� �w�e�r�e� �u�t�i�l�i�z�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�.� 

�A� �5�-�i�t�e�m� �s�c�a�l�e� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �t�o� �m�e�a�s�u�r�e� �e�m�p�l�o�y�e�e� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e� 

�e�x�t�e�n�t� �t�o� �w�h�i�c�h� �p�a�y� �i�s� �c�o�n�t�i�n�g�e�n�t� �o�n� �w�o�r�k� �p�e�r�f�o�r�m�a�n�c�e�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� 

�i�s�,�  ��T�h�e� �p�a�y� �i�n� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �b�a�s�e�d� �p�r�i�m�a�r�i�l�y� �o�n� �w�o�r�k� �p�e�r�f�o�r�m�a�n�c�e ��.� �R�e�s�p�o�n�d�e�n�t�s� 

�r�a�t�e�d� �e�a�c�h� �i�t�e�m� �o�n� �a� �7�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �t�o� �s�t�r�o�n�g�l�y� �a�g�r�e�e�.� 

�T�h�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e� �f�o�r� �p�a�y�-�f�o�r�-�p�e�r�f�o�r�m�a�n�c�e� �e�x�p�e�c�t�a�t�i�o�n�s� �w�a�s� �c�r�e�a�t�e�d� �u�s�i�n�g� �u�n�i�t� 

�w�e�i�g�h�t�i�n�g� �a�n�d� �s�u�m�m�a�t�i�o�n�.� 

�A� �1�0�-�i�t�e�m� �s�o�c�i�a�l�l�y� �d�e�s�i�r�a�b�l�e� �s�c�a�l�e� �a�s�s�e�s�s�e�d� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �p�a�r�t�i�c�i�p�a�n�t�s� 

�i�n�t�e�n�t�i�o�n�a�l�l�y� �d�i�s�t�o�r�t� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �i�n� �a�n� �e�f�f�o�r�t� �t�o� �c�r�e�a�t�e� �a� �f�a�v�o�r�a�b�l�e� �i�m�p�r�e�s�s�i�o�n� �o�f� 

�t�h�e�m�s�e�l�v�e�s� �(�P�a�u�l�h�u�s�,� �1�9�8�4�)�.� �A� �s�a�m�p�l�e� �i�t�e�m� �f�r�o�m� �t�h�i�s� �m�e�a�s�u�r�e� �i�s�,�  ��I� �a�l�w�a�y�s� �t�e�l�l� �t�h�e� �t�r�u�t�h ��.� 

�T�h�e�s�e� �i�t�e�m�s� �w�e�r�e� �r�a�t�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �t�o� 
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�s�t�r�o�n�g�l�y� �a�g�r�e�e�.� �T�h�i�s� �s�c�a�l�e� �h�a�s� �a� �r�e�p�o�r�t�e�d� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �o�f� �.�7�4� �i�n� �p�i�l�o�t� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� 

�(�S�.� �B�.� �G�u�s�t�a�f�s�o�n�,� �p�e�r�s�o�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �A�p�r�i�l� �2�8�,� �1�9�9�5�)�.� 

�D�e�m�o�g�r�a�p�h�i�c� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �a�b�o�v�e� �m�e�a�s�u�r�e�s�,� �p�a�r�t�i�c�i�p�a�n�t�s� 

�w�e�r�e� �a�s�k�e�d� �t�o� �p�r�o�v�i�d�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n�:� �t�e�n�u�r�e� �i�n� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�,� �t�e�n�u�r�e� �u�n�d�e�r� �c�u�r�r�e�n�t� �s�u�p�e�r�v�i�s�o�r�,� �j�o�b� �t�e�n�u�r�e�,� �e�d�u�c�a�t�i�o�n�a�l� �b�a�c�k�g�r�o�u�n�d�,� �h�i�g�h�e�s�t� 

�l�e�v�e�l� �o�f� �e�d�u�c�a�t�i�o�n�,� �g�e�n�d�e�r�,� �a�g�e�,� �p�o�s�i�t�i�o�n� �t�i�t�l�e�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �o�f� �c�u�r�r�e�n�t� �j�o�b�.� �O�f� 

�t�h�e�s�e�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�n�u�r�e�,� �j�o�b� �t�e�n�u�r�e�,� �t�e�n�u�r�e� �u�n�d�e�r� �o�n�e ��s� �s�u�p�e�r�v�i�s�o�r�,� �a�g�e�,� �a�n�d� 

�e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l� �w�e�r�e� �t�h�e� �o�n�l�y� �d�e�m�o�g�r�a�p�h�i�c�s� �a�s�k�e�d� �o�f� �a�l�l� �p�a�r�t�i�c�i�p�a�n�t�s�.� 

�A�p�p�e�n�d�i�x� �B� �c�o�n�t�a�i�n�s� �e�x�a�m�p�l�e�s� �o�f� �a�l�l� �t�h�e� �m�e�a�s�u�r�e�s� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�,� �e�x�c�e�p�t� 

�t�h�o�s�e� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �M�L�Q�-�5�X�,� �w�h�i�c�h� �i�s� �a� �c�o�p�y�r�i�g�h�t�e�d� �i�n�s�t�r�u�m�e�n�t�.� 

�P�r�e�t�e�s�t� �o�f� �t�h�e� �L�e�a�d�e�r� �P�r�o�t�o�t�y�p�e� �M�e�a�s�u�r�e�s� 

�T�h�e� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e� �c�o�n�s�i�s�t�e�d� �o�f� �1�5� �t�r�a�i�t� �i�t�e�m�s� �c�o�n�s�i�s�t�e�n�t�l�y� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �l�e�v�e�l�s� �o�f� �l�e�a�d�e�r�s�h�i�p�.� �T�h�e�s�e� �l�e�v�e�l�s� �i�n�c�l�u�d�e�d� �g�o�o�d� 

�(�1�.�e�.�,� �p�r�o�t�o�t�y�p�i�c�a�l�)�,� �n�e�u�t�r�a�l�,� �o�r� �p�o�o�r� �(�1�.�e�.�,� �a�n�t�i�p�r�o�t�o�t�y�p�i�c�a�l�)� �l�e�a�d�e�r�s�h�i�p�,� �w�i�t�h� �f�i�v�e� �t�r�a�i�t�s� 

�p�e�r�t�a�i�n�i�n�g� �t�o� �e�a�c�h� �l�e�v�e�l�.� �H�e�n�c�e�,� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �a�c�t�u�a�l�l�y� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�r�e�e� �t�r�a�i�t�-�b�a�s�e�d� 

�m�e�a�s�u�r�e�s�:� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�.� 

�T�o� �d�e�v�e�l�o�p� �t�h�i�s� �m�e�a�s�u�r�e�,� �a� �p�r�e�t�e�s�t� �w�a�s� �c�o�n�d�u�c�t�e�d� �t�o� �g�e�n�e�r�a�t�e� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s� �o�n� �a� �l�i�s�t� �o�f� �2�0� �t�r�a�i�t�s� �(�s�h�o�w�n� �i�n� �A�p�p�e�n�d�i�x� �C�)�.� �I�t�e�m�s� �o�f� �t�h�i�s� �o�r�i�g�i�n�a�l� 

�l�i�s�t� �w�e�r�e� �c�h�o�s�e�n� �f�r�o�m� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)� �b�a�s�e�d� �o�n� �t�w�o� �c�r�i�t�e�r�i�a�.� �F�i�r�s�t�,� �i�t�e�m� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� 

�r�a�t�i�n�g�s� �w�e�r�e� �e�x�a�m�i�n�e�d�.� �P�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s� �a�s�s�e�s�s�e�d� �h�o�w� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �l�e�a�d�e�r�s� �a�n�d� 

�n�o�n�l�e�a�d�e�r�s� �e�a�c�h� �t�r�a�i�t� �i�t�e�m� �w�a�s� �r�e�g�a�r�d�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �f�i�t� �m�y� 
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�i�m�a�g�e� �v�e�r�y� �w�e�l�l� �(�5�)� �t�o� �d�o�e�s� �n�o�t� �f�i�t� �m�y� �i�m�a�g�e� �a�t� �a�l�l� �(�1�)�.� �T�h�e� �a�u�t�h�o�r� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� �g�o�o�d� 

�l�e�a�d�e�r� �t�r�a�i�t�s� �w�e�r�e� �t�h�o�s�e� �r�e�c�e�i�v�i�n�g� �a� �m�e�a�n� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g� �o�f� �4� �o�r� �g�r�e�a�t�e�r�.� �I�n� �t�u�r�n�,� 

�n�e�u�t�r�a�l� �l�e�a�d�e�r� �t�r�a�i�t�s� �w�e�r�e� �t�h�o�s�e� �r�e�c�e�i�v�i�n�g� �m�e�a�n� �r�a�t�i�n�g�s� �b�e�t�w�e�e�n� �3� �a�n�d� �4�,� �w�h�i�l�e� �p�o�o�r� �l�e�a�d�e�r� 

�t�r�a�i�t�s� �w�e�r�e� �t�h�o�s�e� �r�e�c�e�i�v�i�n�g� �m�e�a�n� �r�a�t�i�n�g�s� �l�e�s�s� �t�h�a�n� �3�.� �T�h�i�s� �d�e�c�i�s�i�o�n� �w�a�s� �b�a�s�e�d� �o�n� �a� 

�e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �n�a�t�u�r�a�l� �b�r�e�a�k�s� �i�n� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s�.� 

�B�e�s�i�d�e�s� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s�,� �o�t�h�e�r� �a�v�a�i�l�a�b�l�e� �i�n�d�i�c�e�s� �i�n�c�l�u�d�e�d� �c�u�e� �v�a�l�i�d�i�t�y� 

�a�n�d� �d�i�a�g�n�o�s�t�i�c�i�t�y� �s�c�o�r�e�s�.� �T�h�e�s�e� �l�a�t�t�e�r� �i�n�d�i�c�e�s� �r�e�p�r�e�s�e�n�t� �a�d�d�i�t�i�o�n�a�l� �w�a�y�s� �o�f� �a�s�s�e�s�s�i�n�g� �t�h�e� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �o�f� �e�a�c�h� �t�r�a�i�t� �a�n�d� �w�e�r�e� �p�r�o�v�i�d�e�d� �b�y� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)�.� �H�o�w�e�v�e�r�,� 

�t�h�e�y� �f�a�i�l�e�d� �t�o� �c�l�e�a�r�l�y� �d�i�f�f�e�r�e�n�t�i�a�t�e� �a�m�o�n�g� �l�e�a�d�e�r�s�h�i�p� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �l�e�v�e�l�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �f�o�r� 

�t�h�e� �p�o�o�r� �l�e�a�d�e�r� �t�r�a�i�t�s�.� �T�h�e�y� �d�i�d� �p�r�o�v�i�d�e� �s�u�p�p�l�e�m�e�n�t�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �c�o�n�s�i�d�e�r� �i�n� �m�a�k�i�n�g� 

�f�i�n�a�l� �i�t�e�m� �c�h�o�i�c�e�s�.� 

�T�h�e� �s�e�c�o�n�d� �c�r�i�t�e�r�i�a� �f�o�r� �i�n�i�t�i�a�l� �i�t�e�m� �s�e�l�e�c�t�i�o�n� �w�a�s� �f�a�c�e� �v�a�l�i�d�i�t�y�.� �T�h�e� �i�t�e�m�s� �w�e�r�e� 

�e�v�a�l�u�a�t�e�d� �i�n� �t�e�r�m�s� �o�f� �t�h�e�i�r� �i�n�t�u�i�t�i�v�e� �r�e�l�a�t�i�o�n� �t�o� �b�o�t�h� �l�e�a�d�e�r�s�h�i�p� �i�n� �g�e�n�e�r�a�l�,� �a�n�d� �t�h�e� �s�p�e�c�i�f�i�c� 

�l�e�v�e�l� �o�f� �l�e�a�d�e�r�s�h�i�p� �t�h�e�y� �p�u�r�p�o�r�t�e�d�l�y� �m�e�a�s�u�r�e�d�.� �T�h�o�s�e� �i�t�e�m�s� �s�a�t�i�s�f�y�i�n�g� �t�h�e� �f�i�r�s�t� �c�r�i�t�e�r�i�a� �b�u�t� 

�l�a�c�k�i�n�g� �f�a�c�e� �v�a�l�i�d�i�t�y� �a�s� �j�u�d�g�e�d� �b�y� �t�h�e� �a�u�t�h�o�r� �w�e�r�e� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �f�o�r� �i�n�c�l�u�s�i�o�n� �(�e�.�g�.�,� �w�e�l�l�-� 

�d�r�e�s�s�e�d�)�.� �T�h�e�s�e� �t�w�o� �c�r�i�t�e�r�i�a� �a�l�l�o�w�e�d� �t�h�e� �g�e�n�e�r�a�t�i�o�n� �o�f� �t�h�e� �i�n�i�t�i�a�l� �l�i�s�t� �o�f� �2�0� �t�r�a�i�t�s� �s�h�o�w�n� �i�n� 

�A�p�p�e�n�d�i�x� �C�.� �S�i�x� �o�r� �s�e�v�e�n� �t�r�a�i�t� �i�t�e�m�s� �c�o�r�r�e�s�p�o�n�d�e�d� �t�o� �e�a�c�h� �l�e�v�e�l� �o�f� �l�e�a�d�e�r�s�h�i�p� �b�e�i�n�g� 

�a�s�s�e�s�s�e�d�.� 

�H�a�v�i�n�g� �g�e�n�e�r�a�t�e�d� �a� �p�r�e�l�i�m�i�n�a�r�y� �l�i�s�t� �o�f� �t�r�a�i�t�s�,� �t�h�e� �2�0� �i�t�e�m�s� �w�e�r�e� �s�u�b�s�e�q�u�e�n�t�l�y� 

�a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �a� �p�r�e�t�e�s�t� �s�a�m�p�l�e� �(�N� �=� �2�3�)� �r�e�p�r�e�s�e�n�t�i�n�g� �a� �s�m�a�l�l� �r�e�s�e�a�r�c�h� �g�r�o�u�p� �w�i�t�h�i�n� �a� 

�l�a�r�g�e� �s�o�c�i�a�l� �s�c�i�e�n�c�e� �r�e�s�e�a�r�c�h� �f�i�r�m�.� �T�h�i�s� �s�a�m�p�l�e� �c�o�n�t�a�i�n�e�d� �a� �m�i�x� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �a�n�d� 
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�s�u�p�p�o�r�t� �s�t�a�f�f� �w�h�o� �h�a�d� �b�e�e�n� �w�o�r�k�i�n�g� �i�n� �t�h�e�i�r� �c�u�r�r�e�n�t� �j�o�b�s� �f�o�r� �a�t� �l�e�a�s�t� �1� �y�e�a�r�.� �T�h�e� �p�r�e�t�e�s�t� 

�p�a�r�t�i�c�i�p�a�n�t�s� �p�r�o�v�i�d�e�d� �n�o� �o�t�h�e�r� �d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n�.� �T�o� �a�s�s�e�s�s� �t�h�e� �i�t�e�m�s�,� �a� �5�-�p�o�i�n�t� 

�L�i�k�e�r�t� �s�c�a�l�e� �w�a�s� �u�s�e�d� �i�n� �w�h�i�c�h� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �e�a�c�h� �t�r�a�i�t� �w�a�s� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �a� �l�e�a�d�e�r�.� �T�h�e�s�e� �r�a�t�i�n�g�s� �w�e�r�e� �m�a�d�e� �o�n�a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� 

�t�o� �a� �v�e�r�y� �g�r�e�a�t� �e�x�t�e�n�t� �(�5�)� �t�o� �t�o� �n�o� �e�x�t�e�n�t� �(�1�)�.� 

�T�a�b�l�e� �1� �p�r�e�s�e�n�t�s� �t�h�e� �m�e�a�n� �r�a�t�i�n�g�s� �f�o�r� �o�n�l�y� �t�h�o�s�e� �i�t�e�m�s� �c�o�m�p�r�i�s�i�n�g� �t�h�e� �f�i�n�a�l� 

�v�e�r�s�i�o�n� �o�f� �t�h�e� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �l�e�v�e�l� �t�h�e� �i�t�e�m�s� �f�i�t�.� 

�A�l�s�o� �p�r�o�v�i�d�e�d� �a�r�e� �t�h�e� �m�e�a�n� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g�s� �g�e�n�e�r�a�t�e�d� �b�y� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)�.� �T�h�e� 

�m�e�a�n� �r�a�t�i�n�g�s� �f�r�o�m� �t�h�e� �p�r�e�t�e�s�t� �p�a�r�a�l�l�e�l� �t�h�o�s�e� �f�r�o�m� �t�h�e� �L�o�r�d� �e�t� �a�l�.� �s�t�u�d�y�.� �T�h�e� �r�e�l�i�a�b�i�l�i�t�y� 

�c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� �.�6�9�,� �.�7�5�,� �a�n�d� �.�7�4� �f�o�r� �t�h�e� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� 

�m�e�a�s�u�r�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �F�u�r�t�h�e�r�m�o�r�e�,� �p�a�i�r�e�d� �t�-�t�e�s�t�s� �c�o�m�p�a�r�i�n�g� �p�r�e�t�e�s�t� �m�e�a�n�s� �f�o�r� �g�o�o�d� �(�M� 

�=� �4�.�4�0�)�,� �n�e�u�t�r�a�l� �(�M� �=� �3�.�4�7�)�,� �a�n�d� �p�o�o�r� �(�M� �=� �2�.�4�2�)� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �f�o�u�n�d� �t�h�e�m� �a�l�l� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �e�a�c�h� �o�t�h�e�r� �(�p� �<� �.�0�5�)�.� �H�e�n�c�e�,� �t�h�e� �p�r�e�t�e�s�t� �r�e�s�u�l�t�s� �c�o�n�f�i�r�m�e�d� �t�h�a�t� 

�t�h�e� �t�r�a�i�t�-�b�a�s�e�d� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s� �a�d�e�q�u�a�t�e�l�y� �a�s�s�e�s�s� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e�s�.� 

�A� �f�i�n�a�l� �c�o�m�m�e�n�t� �c�o�n�c�e�r�n�s� �t�h�e� �t�r�a�i�t�  ��t�o�u�g�h ��.� �T�h�e� �m�e�a�n� �p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �r�a�t�i�n�g� 

�f�o�r� �t�o�u�g�h� �d�i�f�f�e�r�e�d� �c�o�n�s�i�d�e�r�a�b�l�y� �b�e�t�w�e�e�n� �t�h�e� �p�r�e�t�e�s�t� �r�e�s�u�l�t�s� �a�n�d� �t�h�e� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)� 

�s�t�u�d�y�.� �T�h�i�s� �t�r�a�i�t� �i�t�e�m� �w�a�s� �u�s�e�d� �b�e�c�a�u�s�e� �t�h�e� �o�t�h�e�r� �t�r�a�i�t�s� �i�n�t�e�n�d�e�d� �t�o� �m�e�a�s�u�r�e� �n�e�u�t�r�a�l� 

�p�r�o�t�o�t�y�p�i�c�a�l�i�t�y� �w�e�r�e� �n�o�t� �c�o�n�f�i�r�m�e�d� �i�n� �t�h�e� �p�r�e�t�e�s�t�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� �p�r�e�t�e�s�t� �m�e�a�n� �a�n�d� �l�o�w� 

�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �f�o�r� �t�h�e� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �c�o�m�p�o�s�i�t�e�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �s�u�b�s�t�a�n�t�i�a�l� �d�r�o�p� �i�n� �t�h�e� 
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�T�a�b�l�e� �1� 

�P�r�e�t�e�s�t� �R�e�s�u�l�t�s� �f�o�r� �t�h�e� �L�e�a�d�e�r� �P�r�o�t�o�t�y�p�e� �M�e�a�s�u�r�e�s� 

� � 

� � 

�T�r�a�i�t� �N�M�?� �S�D�?� �m�e� 

�G�o�o�d� �L�e�a�d�e�r� �T�r�a�i�t�s� 

�i�n�f�o�r�m�e�d� �4�.�4�3� �0�.�5�9� �4�.�4�8� 

�d�e�c�i�s�i�v�e� �4�.�5�7� �0�.�5�9� �4�.�4�4� 

�s�t�r�o�n�g� �c�h�a�r�a�c�t�e�r� �4�.�1�7� �0�.�7�8� �4�.�2�2� 

�g�o�a�l�-�o�r�i�e�n�t�e�d� �4�.�5�7� �0�.�5�9� �4�.�5�2� 

�b�e�l�i�e�v�a�b�l�e� �4�.�2�6�.� �0�.�7�5� �4�.�3�0� 

�N�e�u�t�r�a�l� �L�e�a�d�e�r� �T�r�a�i�t�s� 

�f�o�r�c�e�f�u�l� �3�.�4�8� �0�.�7�3� �3�.�4�4� 

�t�o�u�g�h� �3�.�5�7� �0�.�6�6� �2�.�3�9� 

�c�o�u�r�a�g�e�o�u�s� �3�.�9�5� �0�.�7�7� �3�.�3�5� 

�d�e�m�a�n�d�i�n�g� �3�.�3�5� �0�.�7�8� �3�.�2�2� 

�o�u�t�s�p�o�k�e�n� �3�.�0�0� �0�.�9�0� �3�.�2�6� 

�P�o�o�r� �L�e�a�d�e�r� �T�r�a�i�t�s� 

�u�n�e�m�o�t�i�o�n�a�l� �2�.�6�1� �0�.�9�0� �2�.�0�9� 

�d�i�s�h�o�n�e�s�t� �1�.�7�8� �0�.�8�0� �1�.�3�5� 

 ��m�a�n�i�p�u�l�a�t�i�v�e� �2�.�4�3� �1�.�0�8� �2�.�5�2� 

�c�o�n�s�e�r�v�a�t�i�v�e� �2�.�5�2� �0�.�6�7� �2�.�6�1� 

�s�t�r�i�c�t� �2�.�7�8�:� �0�.�6�7� �2�.�7�0� 
� � 

�N�o�t�e�.�  ��b�a�s�e�d� �o�n� �p�r�e�t�e�s�t� �r�e�s�u�l�t�s�;� �"�r�a�t�i�n�g�s� �f�r�o�m� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)�.� 

�6�0



�c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �w�h�e�n� �l�e�a�v�i�n�g� �t�o�u�g�h� �o�u�t� �o�f� �t�h�e� �n�e�u�t�r�a�l� �s�c�a�l�e�,� �p�r�o�v�i�d�e�d� �s�u�b�s�t�a�n�t�i�a�l� 

�j�u�s�t�i�f�i�c�a�t�i�o�n� �t�o� �i�n�c�l�u�d�e� �t�o�u�g�h� �a�s� �a� �t�r�a�i�t� �i�n� �t�h�e� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �s�c�a�l�e�.� 

�G�i�v�e�n� �t�h�e�s�e� �r�e�s�u�l�t�s�,� �a�s� �w�e�l�l� �a�s� �t�h�o�s�e� �p�r�o�v�i�d�e�d� �b�y� �L�o�r�d� �e�t� �a�l�.� �(�1�9�8�4�)�,� �t�h�e� 

�m�e�a�s�u�r�e�s� �o�f� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�o�s�e� �i�t�e�m�s� �s�h�o�w�n� �i�n� 

�T�a�b�l�e� �1�.� �S�t�u�d�y� �p�a�r�t�i�c�i�p�a�n�t�s� �w�h�o� �r�a�t�e�d� �t�h�e�i�r� �i�m�m�e�d�i�a�t�e� �s�u�p�e�r�v�i�s�o�r�s� �h�i�g�h� �o�n� �a�n�y� �p�r�o�t�o�t�y�p�e� 

�l�e�v�e�l� �r�e�g�a�r�d�e�d� �t�h�e�i�r� �s�u�p�e�r�v�i�s�o�r� �a�s� �p�o�s�s�e�s�s�i�n�g� �t�h�o�s�e� �t�r�a�i�t�s� �c�o�m�m�o�n�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �g�o�o�d�,� 

�n�e�u�t�r�a�l�,� �o�r� �p�o�o�r� �l�e�a�d�e�r�s�h�i�p�.� 

�P�o�w�e�r� �A�n�a�l�y�s�e�s� 

�O�v�e�r�v�i�e�w�.� �T�y�p�i�c�a�l�l�y�,� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �a�r�e� �p�e�r�f�o�r�m�e�d� �p�o�s�t� �h�o�c�,� �a�l�t�h�o�u�g�h� �t�h�e� 

�n�a�t�u�r�e� �o�f� �s�i�g�n�i�f�i�c�a�n�c�e� �t�e�s�t�i�n�g� �s�u�g�g�e�s�t�s� �c�o�n�d�u�c�t�i�n�g� �t�h�e�n� �a� �p�r�i�o�r�i� �(�C�o�h�e�n�,� �1�9�7�7�;� �S�a�w�y�e�r� �&� 

�B�a�l�l�,� �1�9�8�1�)�.� �T�h�a�t� �i�s�,� �m�o�s�t� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�e�s� �p�r�o�c�e�e�d� �u�n�d�e�r� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �r�e�j�e�c�t�i�n�g� �t�h�e� 

�n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�n�f�i�r�m�s� �t�h�e� �r�e�l�a�t�i�o�n� �d�e�p�i�c�t�e�d� �i�n� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e� �h�y�p�o�t�h�e�s�i�s�.� �T�h�e� �p�o�w�e�r� �o�f� 

�a� �S�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �r�e�j�e�c�t�i�n�g� �a� �f�a�l�s�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s�,� �t�h�e�r�e�b�y� 

�s�u�p�p�o�r�t�i�n�g� �(�i�n� �t�h�e�o�r�y�)� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e� �h�y�p�o�t�h�e�s�i�s�.� �T�h�u�s�,� �a� �p�r�i�o�r�i� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �h�e�l�p� 

�e�n�s�u�r�e� �t�h�a�t� �c�h�o�s�e�n� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n�s� �a�r�e� �c�a�p�a�b�l�e� �o�f� �d�e�t�e�c�t�i�n�g� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s� �i�f� �t�h�e�y� 

�e�x�i�s�t�.� �F�o�r� �t�h�i�s� �s�t�u�d�y�,� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �a�l�l�o�w�e�d� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �a�n� �a�d�e�q�u�a�t�e� �s�a�m�p�l�e� 

�s�i�z�e� �f�o�r� �s�u�f�f�i�c�i�e�n�t� �s�t�a�t�i�s�t�i�c�a�l� �p�o�w�e�r�.� 

� � 

�3� �T�h�e� �p�o�s�t� �h�o�c� �u�s�e� �o�f� �p�o�w�e�r� �a�n�a�l�y�s�i�s� �a�l�l�o�w�s� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �s�t�a�t�i�s�t�i�c�a�l� �p�o�w�e�r� �u�n�d�e�r� �a� �g�i�v�e�n� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �a�f�t�e�r� �t�h�e� �r�e�s�u�l�t�s� 
�o�f� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �a�r�e� �a�v�a�i�l�a�b�l�e�.� �T�h�i�s� �u�s�a�g�e� �o�f�t�e�n� �o�c�c�u�r�s� �w�h�e�n� �r�e�s�e�a�r�c�h�e�r�s� �f�a�i�l� �t�o� �r�e�j�e�c�t� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s�.� �P�o�s�t� �h�o�c� �p�o�w�e�r� 
�a�n�a�l�y�s�e�s� �h�e�l�p� �c�l�a�r�i�f�y� �w�h�e�t�h�e�r� �o�r� �n�o�t� �n�o�n�s�i�g�n�i�f�i�c�a�n�t� �r�e�s�u�l�t�s� �a�r�e� �r�e�f�l�e�c�t�i�v�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �(�e�.�g�.�,� �s�m�a�l�l� �s�a�m�p�l�e� �s�i�z�e�)�.� �S�e�e� 
�C�o�h�e�n� �(�1�9�7�7�)� �f�o�r� �m�o�r�e� �o�n� �t�h�e� �r�o�l�e� �o�f� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �i�n� �b�e�h�a�v�i�o�r�a�l� �r�e�s�e�a�r�c�h�.� 
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�G�u�i�d�e�l�i�n�e�s� �p�r�o�v�i�d�e�d� �b�y� �C�o�h�e�n� �(�1�9�7�7�)� �f�o�r� �c�o�n�d�u�c�t�i�n�g� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �w�e�r�e� 

�f�o�l�l�o�w�e�d�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �C�o�h�e�n� �n�o�t�e�s� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�o�u�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�c�o�m�p�o�n�e�n�t�s� �t�o� �p�e�r�f�o�r�m� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �(�a�l�s�o� �s�e�e� �S�a�w�y�e�r� �&� �B�a�l�l�,� �1�9�8�1�)�:� 

�1�.� �a�l�p�h�a� �l�e�v�e�l�:� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �r�e�j�e�c�t�i�n�g� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �w�h�e�n� �i�t� �i�s� �t�r�u�e� 

�(�t�y�p�e� �I� �e�r�r�o�r� �r�a�t�e�)�;� 

�2�.� �s�a�m�p�l�e� �s�i�z�e�:� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�r�t�i�c�i�p�a�n�t�s� �n�e�e�d�e�d� �f�o�r� �r�e�l�i�a�b�l�e� �a�n�d� �p�r�e�c�i�s�e� 

�s�a�m�p�l�e� �e�s�t�i�m�a�t�e�s�;� 

�3�.� �p�o�w�e�r�:� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �a� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �w�i�l�l� �l�e�a�d� �t�o� �t�h�e� �r�e�j�e�c�t�i�o�n� �o�f� �t�h�e� 

�n�u�l�l� �h�y�p�o�t�h�e�s�i�s�;� �a�n�d� 

�4�,� �e�f�f�e�c�t� �s�i�z�e�:� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �a� �p�h�e�n�o�m�e�n�o�n� �(�e�.�g�.�,� �v�a�r�i�a�b�l�e� �r�e�l�a�t�i�o�n�s�)� �i�s� 

�p�r�e�s�e�n�t� �i�n� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� 

�K�n�o�w�l�e�d�g�e� �o�f� �a�n�y� �3� �o�f� �t�h�e� �4� �c�o�m�p�o�n�e�n�t�s� �a�b�o�v�e� �a�l�l�o�w�s� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� 

�t�h�e� �f�o�u�r�t�h� �c�o�m�p�o�n�e�n�t�.� �T�h�u�s�,� �i�t� �i�s� �i�n�s�t�r�u�c�t�i�v�e� �t�o� �e�x�a�m�i�n�e� �h�o�w� �e�a�c�h� �o�f� �t�h�e�s�e� �c�o�m�p�o�n�e�n�t�s� 

�a�r�e� �d�e�t�e�r�m�i�n�e�d�.� �W�h�i�l�e� �e�s�t�a�b�l�i�s�h�e�d� �g�u�i�d�e�l�i�n�e�s� �e�x�i�s�t� �f�o�r� �s�e�t�t�i�n�g� �p�o�w�e�r� �a�n�d� �a�l�p�h�a� �l�e�v�e�l�s�,� 

�r�e�s�e�a�r�c�h�e�r�s� �m�u�s�t� �e�s�t�i�m�a�t�e� �e�f�f�e�c�t� �s�i�z�e�s� �u�s�i�n�g� �p�a�s�t� �r�e�s�e�a�r�c�h� �a�n�d� �e�x�i�s�t�i�n�g� �k�n�o�w�l�e�d�g�e� 

�c�o�n�c�e�r�n�i�n�g� �t�h�e� �p�h�e�n�o�m�e�n�o�n� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n� �(�C�o�h�e�n�,� �1�9�7�7�;� �K�r�a�e�m�e�r� �&� �T�h�i�e�m�a�n�n�,� 

�1�9�8�7�;� �S�a�w�y�e�r� �&� �B�a�l�l�;� �1�9�8�1�)�.� �G�u�i�d�e�l�i�n�e�s� �f�o�r� �s�e�t�t�i�n�g� �e�a�c�h� �c�o�m�p�o�n�e�n�t� �o�f� �a� �p�o�w�e�r� �a�n�a�l�y�s�i�s� 

�a�r�e� �b�r�i�e�f�l�y� �r�e�v�i�e�w�e�d� �b�e�l�o�w�.� 

�A�l�p�h�a� �l�e�v�e�l�s� �o�f� �0�.�0�5� �o�r� �0�.�0�1� �r�e�p�r�e�s�e�n�t� �t�h�e� �s�t�a�n�d�a�r�d� �i�n� �m�o�s�t� �s�o�c�i�a�l� �s�c�i�e�n�c�e� 

�r�e�s�e�a�r�c�h�.� �T�h�u�s�,� �r�e�s�e�a�r�c�h�e�r�s� �g�e�n�e�r�a�l�l�y� �c�o�n�c�e�d�e� �a� �5�%� �o�r� �1�%� �c�h�a�n�c�e� �o�f� �c�o�m�m�i�t�t�i�n�g� �a� �t�y�p�e� �I� 

�e�r�r�o�r�.� �N�o�t�e� �t�h�a�t� �t�h�e� �a�l�p�h�a� �l�e�v�e�l� �g�e�n�e�r�a�l�l�y� �r�e�f�e�r�s� �t�o� �e�a�c�h� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �s�e�p�a�r�a�t�e�l�y�,� �o�r� �t�e�s�t�-� 
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�w�i�s�e�.� �H�o�w�e�v�e�r�,� �m�o�s�t� �o�f�t�e�n� �s�e�v�e�r�a�l� �s�t�a�t�i�s�t�i�c�a�l� �c�o�m�p�a�r�i�s�o�n�s� �o�c�c�u�r� �d�u�r�i�n�g� �a� �s�i�n�g�l�e� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�.� �H�e�n�c�e�,� �r�e�s�e�a�r�c�h�e�r�s� �s�e�t� �t�h�e� �a�l�p�h�a� �l�e�v�e�l� �t�e�s�t�-�w�i�s�e�,� �w�h�i�l�e� �i�g�n�o�r�i�n�g� �t�h�e� 

�e�x�p�e�r�i�m�e�n�t�-�w�i�s�e� �c�h�a�n�c�e� �f�o�r� �t�y�p�e� �I� �e�r�r�o�r�s� �(�i�.�e�.�,� �a�c�r�o�s�s� �t�h�e� �e�n�t�i�r�e� �i�n�v�e�s�t�i�g�a�t�i�o�n�)�.� �T�h�i�s� �l�a�t�t�e�r� 

�a�p�p�r�o�a�c�h� �r�e�q�u�i�r�e�s� �t�h�a�t� �t�h�e� �a�l�p�h�a� �l�e�v�e�l� �b�e� �a�d�j�u�s�t�e�d� �s�o� �t�h�a�t� �t�h�e� �c�o�m�b�i�n�e�d� �a�l�p�h�a� �l�e�v�e�l� �a�c�r�o�s�s� 

�a�l�l� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �r�e�m�a�i�n�s� �a�t� �a� �c�o�n�s�t�a�n�t� �l�e�v�e�l� �(�C�o�h�e�n�,� �1�9�9�0�)�.� 

�T�y�p�e� �I�I� �e�r�r�o�r� �r�a�t�e� �p�e�r�t�a�i�n�s� �t�o� �t�h�e� �r�a�t�e� �o�f� �f�a�i�l�i�n�g� �t�o� �r�e�j�e�c�t� �a� �f�a�l�s�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� 

�a�n�d� �d�i�r�e�c�t�l�y� �r�e�l�a�t�e�s� �t�o� �t�h�e� �p�o�w�e�r� �o�f� �a� �t�e�s�t� �(�i�.�e�.�,� �t�y�p�e� �I�I� �e�r�r�o�r� �=� �1� �-� �p�o�w�e�r�)�.� �F�o�r� �p�o�w�e�r�,� 

�C�o�h�e�n� �(�1�9�7�7�)� �s�u�g�g�e�s�t�e�d� �u�s�i�n�g� �t�h�e� �.�8�0� �l�e�v�e�l�,� �a�r�g�u�i�n�g� �t�h�a�t� �a�t� �t�h�i�s� �l�e�v�e�l� �t�h�e� �t�y�p�e� �I�I� �e�r�r�o�r� �r�a�t�e� 

�r�e�m�a�i�n�s� �r�e�a�s�o�n�a�b�l�y� �l�o�w� �w�i�t�h�o�u�t� �i�m�p�o�s�i�n�g� �o�v�e�r�l�y� �b�u�r�d�e�n�s�o�m�e� �s�a�m�p�l�e� �s�i�z�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�i�s� �p�o�w�e�r� �l�e�v�e�l� �c�o�m�p�l�i�m�e�n�t�s� �t�h�e� �.�0�5� �a�l�p�h�a� �l�e�v�e�l� �t�y�p�i�c�a�l�l�y� �u�s�e�d�.� �A� �m�o�r�e� 

�s�t�r�i�n�g�e�n�t� �a�l�p�h�a� �l�e�v�e�l� �d�e�c�r�e�a�s�e�s� �t�h�e� �p�o�w�e�r� �o�f� �a� �t�e�s�t�,� �t�h�e�r�e�b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �t�y�p�e� �I�I� �e�r�r�o�r� 

�r�a�t�e�.� 

�W�h�i�l�e� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �a�l�p�h�a� �a�n�d� �p�o�w�e�r� �l�e�v�e�l�s� �f�o�l�l�o�w� �e�s�t�a�b�l�i�s�h�e�d� 

�c�o�n�v�e�n�t�i�o�n�s�,� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �e�f�f�e�c�t� �s�i�z�e�s� �a�n�d� �s�a�m�p�l�e� �s�i�z�e�s� �d�o� �n�o�t�.� �F�o�r� �e�f�f�e�c�t� �s�i�z�e� 

�e�s�t�i�m�a�t�e�s�,� �r�e�s�e�a�r�c�h�e�r�s� �m�u�s�t� �r�e�l�y� �o�n� �t�h�e� �a�v�a�i�l�a�b�l�e� �e�v�i�d�e�n�c�e� �r�e�g�a�r�d�i�n�g� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� 

�t�h�e� �p�h�e�n�o�m�e�n�o�n� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n� �a�c�t�u�a�l�l�y� �e�x�i�s�t�s� �i�n� �a� �g�i�v�e�n� �p�o�p�u�l�a�t�i�o�n�.� �R�e�v�i�e�w�s� �o�f� 

�r�e�l�e�v�a�n�t� �r�e�s�e�a�r�c�h�,� �p�e�r�s�o�n�a�l� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �t�h�e� �l�i�k�e�,� �h�e�l�p� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �e�f�f�e�c�t� �s�i�z�e�s�.� �O�n�c�e� 

�e�s�t�a�b�l�i�s�h�e�d�,� �t�h�e� �q�u�a�l�i�t�y� �o�r� �s�t�r�e�n�g�t�h� �o�f� �t�h�e� �e�f�f�e�c�t� �s�i�z�e� �b�e�c�o�m�e�s� �a�n� �i�s�s�u�e�.� �C�o�h�e�n� �(�1�9�7�7�)� 

�n�o�t�e�s� �t�h�a�t�,� �c�e�t�e�r�i�s� �p�a�r�i�b�u�s�,� �l�a�r�g�e�r� �e�f�f�e�c�t� �s�i�z�e�s� �g�i�v�e� �a� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t� �m�o�r�e� �p�o�w�e�r� �w�i�t�h� �s�m�a�l�l�e�r� 

�s�a�m�p�l�e� �s�i�z�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� �H�e� �p�r�e�s�e�n�t�s� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �c�l�a�s�s�i�f�y�i�n�g� �e�f�f�e�c�t� �s�i�z�e�s� �a�s� �s�m�a�l�l�,� 

�6�3



�m�e�d�i�u�m�,� �a�n�d� �l�a�r�g�e�.� �S�u�c�h� �g�u�i�d�e�l�i�n�e�s� �a�r�e� �c�l�e�a�r�l�y� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s�,� �b�e�c�a�u�s�e� �t�h�e�y� �n�e�c�e�s�s�a�r�i�l�y� 

�d�i�s�r�e�g�a�r�d� �t�h�e� �p�e�c�u�l�i�a�r�i�t�i�e�s� �o�f� �a� �s�p�e�c�i�f�i�c� �r�e�s�e�a�r�c�h� �d�o�m�a�i�n�.� 

�F�i�n�a�l�l�y�,� �a�l�t�h�o�u�g�h� �s�u�b�j�e�c�t� �t�o� �p�r�a�c�t�i�c�a�l� �c�o�n�s�t�r�a�i�n�t�s�,� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �s�a�m�p�l�e� 

�s�i�z�e�s� �d�i�r�e�c�t�l�y� �r�e�l�a�t�e�s� �t�o� �t�h�e� �p�r�e�c�i�s�i�o�n� �o�f� �s�a�m�p�l�e� �e�s�t�i�m�a�t�e�s�.� �T�h�e� �q�u�a�l�i�t�y� �o�f� �s�a�m�p�l�i�n�g�-�b�a�s�e�d� 

�r�e�s�e�a�r�c�h� �d�e�p�e�n�d�s� �l�a�r�g�e�r� �o�n� �t�h�e� �q�u�a�l�i�t�y� �o�f� �s�a�m�p�l�e� �e�s�t�i�m�a�t�e�s�.� �M�o�s�t� �g�a�u�g�e�s� �o�f� �t�h�e� �q�u�a�l�i�t�y� �o�f� 

�s�a�m�p�l�e� �e�s�t�i�m�a�t�e�s� �(�e�.�g�.�,� �s�t�a�n�d�a�r�d� �e�r�r�o�r�s�)� �a�r�e� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �s�a�m�p�l�e� �s�i�z�e�.� �I�n�t�u�i�t�i�v�e�l�y�,� �t�h�e� 

�l�a�r�g�e�r� �t�h�e� �s�a�m�p�l�e�,� �t�h�e� �b�e�t�t�e�r� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�h�a�t� �s�a�m�p�l�e� �e�s�t�i�m�a�t�e�s� �w�i�l�l� �a�p�p�r�o�x�i�m�a�t�e� 

�p�o�p�u�l�a�t�i�o�n� �p�a�r�a�m�e�t�e�r�s�.� 

�I�n� �s�u�m�,� �a�l�p�h�a� �l�e�v�e�l�,� �p�o�w�e�r� �l�e�v�e�l�,� �e�f�f�e�c�t� �s�i�z�e�s�,� �a�n�d� �s�a�m�p�l�e� �s�i�z�e� �i�n�f�o�r�m�a�t�i�o�n� 

�r�e�p�r�e�s�e�n�t� �t�h�e� �f�o�u�r� �c�o�m�p�o�n�e�n�t�s� �n�e�e�d�e�d� �i�n� �p�o�w�e�r� �a�n�a�l�y�s�e�s�.� �W�i�t�h� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�,� �C�o�h�e�n� 

�(�1�9�7�7�)� �i�l�l�u�s�t�r�a�t�e�s� �f�o�u�r� �c�i�r�c�u�m�s�t�a�n�c�e�s� �u�n�d�e�r� �w�h�i�c�h� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �a�i�d� �i�n� �t�h�e� �d�e�s�i�g�n� �o�f� 

�r�e�s�e�a�r�c�h� �s�t�u�d�i�e�s�:� 

�1�.� �D�e�t�e�r�m�i�n�e� �p�o�w�e�r� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �a�l�p�h�a� �l�e�v�e�l�,� �e�f�f�e�c�t� �s�i�z�e�,� �a�n�d� �s�a�m�p�l�e� �s�i�z�e�;� 

�2�.� �D�e�t�e�r�m�i�n�e� �s�a�m�p�l�e� �s�i�z�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�f�f�e�c�t� �s�i�z�e�,� �a�l�p�h�a� �l�e�v�e�l�,� �a�n�d� �p�o�w�e�r�;� 

�3�.� �D�e�t�e�r�m�i�n�e� �e�f�f�e�c�t� �s�i�z�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �a�l�p�h�a� �l�e�v�e�l�,� �s�a�m�p�l�e� �s�i�z�e�,� �a�n�d� �p�o�w�e�r�,� 

�a�n�d� 

�4�.� �D�e�t�e�r�m�i�n�e� �a�l�p�h�a� �l�e�v�e�l� �a�s� �a� �f�u�n�c�t�i�o�n� �s�a�m�p�l�e� �s�i�z�e�,� �p�o�w�e�r�,� �a�n�d� �e�f�f�e�c�t� �s�i�z�e�.� 

�O�f� �t�h�e�s�e�,� �t�h�e� �s�e�c�o�n�d� �a�p�p�r�o�a�c�h� �w�a�s� �u�s�e�d� �i�n� �t�h�i�s� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� 

�D�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �S�a�m�p�l�e� �S�i�z�e� 

�P�u�b�l�i�s�h�e�d� �j�o�u�r�n�a�l� �a�r�t�i�c�l�e�s� �f�r�o�m� �t�h�e� �e�x�t�a�n�t� �l�i�t�e�r�a�t�u�r�e� �w�e�r�e� �e�x�a�m�i�n�e�d� �f�o�r� 

�f�i�n�d�i�n�g�s� �p�e�r�t�a�i�n�i�n�g� �t�o� �t�h�e� �r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �t�h�o�s�e� �c�o�n�s�t�r�u�c�t�s� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� �M�a�n�y



�s�i�m�i�l�a�r�,� �b�u�t� �n�o�t� �i�d�e�n�t�i�c�a�l�,� �c�o�n�s�t�r�u�c�t�s� �w�e�r�e� �a�l�s�o� �c�o�n�s�i�d�e�r�e�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �c�o�r�r�e�l�a�t�i�o�n�s� 

�b�e�t�w�e�e�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s� �a�n�d� �d�i�f�f�e�r�e�n�t� �m�e�a�s�u�r�e�s� �o�f� �s�a�t�i�s�f�a�c�t�i�o�n� �w�e�r�e� 

�i�n�c�l�u�d�e�d� �i�n� �t�h�e� �p�o�w�e�r� �a�n�a�l�y�s�e�s� �e�v�e�n� �t�h�o�u�g�h� �t�h�e� �m�e�a�s�u�r�e�s� �a�d�d�r�e�s�s�e�d� �m�u�l�t�i�p�l�e� �f�a�c�e�t�s� �o�f� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �s�u�c�h� �a�s� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �j�o�b�,� �s�u�p�e�r�v�i�s�o�r�,� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �a�p�p�r�a�i�s�a�l�.� �T�h�e� �u�s�e� 

�o�f� �d�i�f�f�e�r�e�n�t�,� �t�h�o�u�g�h� �r�e�l�a�t�e�d�,� �c�o�n�s�t�r�u�c�t�s� �i�n�t�r�o�d�u�c�e�d� �a�d�d�i�t�i�o�n�a�l� �s�o�u�r�c�e�s� �o�f� �v�a�r�i�a�b�i�l�i�t�y� �i�n�t�o� 

�c�e�n�t�r�a�l� �t�e�n�d�e�n�c�y� �m�e�a�s�u�r�e�s� �u�s�e�d� �t�o� �e�s�t�i�m�a�t�e� �e�f�f�e�c�t� �s�i�z�e�s�.� �T�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�i�s� �v�a�r�i�a�b�i�l�i�t�y� 

�c�o�u�l�d� �n�o�t� �a�c�c�e�n�t�u�a�t�e� �e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e�s�,� �c�o�r�r�e�l�a�t�i�o�n�s� �w�i�t�h� �r�e�l�a�t�e�d� �c�o�n�s�t�r�u�c�t�s� �w�e�r�e� �n�o�t� 

�c�o�n�s�i�d�e�r�e�d� �i�f� �t�h�e�s�e� �c�o�r�r�e�l�a�t�i�o�n�s� �w�e�r�e� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�o�s�e� �w�i�t�h� �l�i�k�e� �c�o�n�s�t�r�u�c�t�s ��.� 

�N�o�t� �a�l�l� �a�r�t�i�c�l�e�s� �d�e�a�l�i�n�g� �w�i�t�h� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�w�e�r�e� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �p�o�w�e�r� �a�n�a�l�y�s�e�s�.� �M�a�i�n�l�y� �t�h�o�s�e� �a�r�t�i�c�l�e�s� �u�s�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�r�e�v�i�e�w�,� �w�h�i�c�h� �i�s� �a�n� �e�x�t�e�n�s�i�v�e� �a�n�d� �r�e�p�f�e�s�e�n�t�a�t�i�v�e� �s�a�m�p�l�e� �o�f� �a�v�a�i�l�a�b�l�e� �a�r�t�i�c�l�e�s�,� �w�e�r�e� �u�s�e�d�.� 

�R�e�a�s�o�n�s� �f�o�r� �n�o�t� �u�t�i�l�i�z�i�n�g� �t�h�e� �f�i�n�d�i�n�g�s� �f�r�o�m� �s�o�m�e� �a�r�t�i�c�l�e�s� �i�n�c�l�u�d�e�:� �(�a�)� �l�a�c�k� �o�f� �a�c�c�e�s�s� �t�o� 

�t�h�e�m�;� �(�b�)� �t�h�e�y� �d�i�d� �n�o�t� �a�d�d�r�e�s�s� �t�h�e� �s�a�m�e� �o�r� �a� �r�e�l�a�t�e�d� �c�o�n�s�t�r�u�c�t�(�s�)� �a�s� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y�;� �o�r� 

�(�c�)� �t�h�e�y� �u�s�e�d� �s�o�m�e�t�h�i�n�g� �o�t�h�e�r� �t�h�a�n� �c�o�r�r�e�l�a�t�i�o�n�/�r�e�g�r�e�s�s�i�o�n� �b�a�s�e�d� �a�n�a�l�y�s�e�s�.� 

�M�o�s�t� �r�e�l�a�t�i�o�n�s� �w�e�r�e� �e�x�p�r�e�s�s�e�d� �a�s� �c�o�r�r�e�l�a�t�i�o�n�s�,� �a�n�d� �t�h�e�s�e� �w�e�r�e� �t�h�e� �f�o�c�u�s� �o�f� �t�h�e� 

�p�o�w�e�r� �a�n�a�l�y�s�i�s�.� �T�o� �d�e�t�e�r�m�i�n�e� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �e�f�f�e�c�t� �s�i�z�e�,� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s� �o�r� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s� �w�e�r�e� �f�i�r�s�t� �l�i�s�t�e�d� �b�y� �s�t�u�d�y�.� �O�f� 

�p�a�r�t�i�c�u�l�a�r� �i�n�t�e�r�e�s�t�s� �w�e�r�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �t�h�e� �o�u�t�c�o�m�e�s� �o�f� �s�a�t�i�s�f�a�c�t�i�o�n� �a�n�d� 

�e�x�t�r�a� �e�f�f�o�r�t�,� �b�u�t� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�a�s� �a�l�s�o� �c�o�n�s�i�d�e�r�e�d� �g�i�v�e�n� �i�t�s� �p�e�r�v�a�s�i�v�e� �u�s�e� �i�n� �t�h�i�s� 

� � 

�4� �T�h�e� �e�f�f�e�c�t� �o�f� �a�n� �a�c�c�e�n�t�u�a�t�e�d� �c�o�r�r�e�l�a�t�i�o�n� �i�s� �t�o� �i�n�c�r�e�a�s�e� �e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e�s�.� �A�s� �n�o�t�e�d�,� �t�h�i�s� �l�e�a�d�s� �t�o� �l�o�w�e�r� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s�.� 
�I�t� �w�a�s� �d�e�c�i�d�e�d� �t�o� �e�r�r� �o�n� �t�h�e� �c�o�n�s�e�r�v�a�t�i�v�e� �s�i�d�e�,� �i�f� �a�t� �a�l�l�.� �T�h�e�r�e�f�o�r�e�,� �t�h�i�s� �s�t�e�p� �w�a�s� �t�a�k�e�n� �b�e�c�a�u�s�e� �t�h�e� �u�s�e� �o�f� �p�e�r�i�p�h�e�r�a�l�l�y� �r�e�l�a�t�e�d� 
�m�e�a�s�u�r�e�s� �c�a�n� �o�n�l�y� �d�e�c�r�e�a�s�e� �e�f�f�e�c�t� �s�i�z�e� �m�e�a�s�u�r�e�s� �(�i�.�e�.�,� �i�n�c�r�e�a�s�e� �s�a�m�p�i�e� �s�i�z�e� �r�e�q�u�i�r�e�m�e�n�t�s�)�.� 
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�f�r�a�m�e�w�o�r�k�.� �T�h�e�n�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�r�e�l�a�t�i�o�n�s� �w�e�r�e� �c�l�a�s�s�i�f�i�e�d� �b�y� �l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n�s�.� �C�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� 

�c�o�n�v�e�r�t�e�d� �t�o� �z�-�s�c�o�r�e�s� �w�i�t�h� �F�i�s�h�e�r ��s� �r�-�t�o�-�z� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� �(�H�a�y�s�,� �1�9�8�7�)�.� �T�h�e� �m�e�a�n� �z�-� 

�s�c�o�r�e� �a�c�r�o�s�s� �a�l�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �o�r� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �r�e�l�a�t�i�o�n�s� �w�e�r�e� 

�c�o�m�p�u�t�e�d�.� �F�i�n�a�l�l�y�,� �t�h�e� �m�e�a�n� �z�-�s�c�o�r�e� �w�a�s� �t�h�e�n� �c�o�n�v�e�r�t�e�d� �t�o� �t�h�e� �m�e�a�n� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�e�a�c�h� �l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n� �a�n�d� �o�u�t�c�o�m�e� �v�a�r�i�a�b�l�e� �o�r� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�.� �T�h�i�s� �v�a�l�u�e� 

�r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e�.� �N�o�t�e�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �t�h�i�s� �e�s�t�i�m�a�t�e� �a�p�p�l�i�e�s� �t�o� �t�h�e� 

�a�v�e�r�a�g�e� �l�e�a�d�e�r�s�h�i�p� �r�e�l�a�t�i�o�n� �a�n�d� �n�o�t� �t�h�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �s�p�e�c�i�f�i�c� �b�e�h�a�v�i�o�r�s�.� �T�a�b�l�e�s� �2�,� �3�,� �a�n�d� 

�4� �s�h�o�w� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �p�r�o�c�e�s�s� �f�o�r� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�W�i�t�h� �e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e�s� �d�e�t�e�r�m�i�n�e�d�,� �a�n� �a�l�p�h�a� �a�t� �t�h�e� �s�t�a�n�d�a�r�d� �.�0�5� �l�e�v�e�l�,� �a�n�d� 

�p�o�w�e�r� �a�t� �t�h�e� �s�u�g�g�e�s�t�e�d� �.�8�0� �l�e�v�e�l�,� �t�a�r�g�e�t� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s� �w�e�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� 

�t�a�b�l�e�s� �p�r�o�v�i�d�e�d� �i�n� �C�o�h�e�n� �(�1�9�7�7�)�.� �T�h�e� �p�o�w�e�r� �l�e�v�e�l� �w�a�s� �b�a�s�e�d� �o�n� �t�h�e� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�o�u�t�l�i�n�e�d� �b�y� �C�o�h�e�n�;� �t�h�a�t� �i�s�,� �a� �p�o�w�e�r� �l�e�v�e�l� �o�f� �.�8�0� �m�i�n�i�m�i�z�e�s� �t�h�e� �r�i�s�k� �o�f� �t�y�p�e� �I�I� �e�r�r�o�r� �w�i�t�h�o�u�t� 

�p�r�o�d�u�c�i�n�g� �o�v�e�r�l�y� �b�u�r�d�e�n�s�o�m�e� �s�a�m�p�l�e� �s�i�z�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�T�a�b�l�e�s� �5� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s� �a�c�r�o�s�s� �a�l�l� �l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n� 

�r�e�l�a�t�i�o�n�s�.� �T�h�e�s�e� �v�a�l�u�e�s� �r�a�n�g�e�d� �f�r�o�m� �a� �s�u�g�g�e�s�t�e�d� �s�a�m�p�l�e� �s�i�z�e� �o�f� �1�3� �t�o� �5�0�8�.� �T�h�e� �v�a�l�u�e� �o�f� 

�5�0�8� �o�c�c�u�r�r�e�d� �f�o�r� �t�h�e� �e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e� �b�e�t�w�e�e�n� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t� 

�f�r�o�m� �a� �s�i�n�g�l�e� �s�t�u�d�y� �a�n�d� �l�i�k�e�l�y� �r�e�p�r�e�s�e�n�t�s� �a�n� �a�n�o�m�a�l�o�u�s� �f�i�n�d�i�n�g�.� �T�r�i�m�m�i�n�g� �t�h�i�s� �e�x�t�r�e�m�e� 

�v�a�l�u�e�,� �t�h�e� �s�u�g�g�e�s�t�e�d� �s�a�m�p�l�e� �s�i�z�e�s� �r�a�n�g�e�d� �f�r�o�m� �1�3� �t�o� �1�0�2�,� �w�i�t�h� �a� �m�e�a�n� �s�a�m�p�l�e� �s�i�z�e� 

�e�s�t�i�m�a�t�e� �o�f� �5�2� �s�u�b�j�e�c�t�s�.� �L�o�o�k�i�n�g� �a�t� �t�h�e� �m�a�r�g�i�n�a�l� �a�v�e�r�a�g�e�s� �i�n� �T�a�b�l�e� �5�,� �m�e�a�n� �s�a�m�p�l�e� �s�i�z�e� 
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�T�a�b�l�e� �2� 

�E�f�f�e�c�t� �S�i�z�e� �C�a�l�c�u�l�a�t�i�o�n� �(�Z�-� �s�c�o�r�e� �V�a�l�u�e�s�)� �f�o�r� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �F�a�c�t�o�r�s� 

� � 

�O�u�t�c�o�m�e� �M�e�a�s�u�r�e�s� 

� � 

� � 

� � 

�S�t�u�d�y� �N� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� �P�r�o�t�o�t�y�p�e� 

�K�i�r�b�y� �e�t� �a�l� �(�1�9�9�2�)� �1�0�3� �1�.�1�2� �0�.�8�9� 

�E�r�h�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �3�4� �|� �0�.�5�3� �0�.�0�8� 
�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#� �1�5�1� �0�.�9�1� 

�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#� �2�2�4� �0�.�7�9� 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �1�)� �6�0� �0�.�6�1� 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �2�)� �1�0�7� �0�.�6�2� 

�S�i�n�g�e�r� �(�1�9�8�5�)� �3�8� �0�.�9�7� �0�.�9�3� 

�N�i�e�h�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �8�6�2� �0�.�4�0� 

�Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s� �(�1�9�9�0�)� �7�9�3� �0�.�6�3� �0�.�7�2� �0�.�7�2� 

�S�e�l�t�z�e�r� �&� �B�a�s�s� �(�1�9�9�0� �1�3�8� �0�.�7�6� �0�.�5�6� �0�.�7�0� 

�B�a�s�s� �&� �A�v�o�l�i�o� �(�1�9�8�9�)� �8�7� �1�.�0�5� �0�.�9�5� �1�.�0�8� 

�H�a�c�k�m�a�n�,� �e�t� �a�l�.� �(�1�9�9�2�)� �1�5�3� �0�.�7�2� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�5�0� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�8�2� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�3�7� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �1�)� �1�7�1� �1�.�0�0� �1�.�0�0� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �2�)� �1�4�1� �1�.�1�7� �1�.�1�7� 

�P�o�s�a�k�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �n�/�p� �0�.�7�6� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �4�5� �0�.�6�0� �0�.�2�8� �0�.�4�5� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �2�3� �0�.�6�8� �0�.�3�3� �0�.�8�7� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �2�5�6� �0�.�8�0� �1�.�1�8� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �1�0�4� �1�.�0�5� �0�.�8�8� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �1�9�8� �0�.�6�3� �0�.�4�8� 

�T�o�t�a�l�s� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� �P�r�o�t�o�t�y�p�e� 

�T�o�t�a�l� �1�4�.�5�3� �9�.�9�0� �5�.�1�6� �1�.�1�6� 

�N�o�.� �o�f� �v�a�l�u�e�s� �r�e�p�r�e�s�e�n�t�e�d�  �� �1�9� �1�3� �7� �2� 

�M�e�a�n� �Z� �0�.�7�6� �0�.�7�6� �0�.�7�4� �0�.�5�8� 

�M�e�a�n� �r� �0�.�6�4� �0�.�6�4� �0�.�6�3� �0�.�5�2� 

�S�a�m�p�l�e� �S�i�z�e� �(�p�o�w�e�r� �=� �.�8�0�)� �1�2�.�5�7� �1�2�.�6�7� �1�3�.�3�6� �2�0�.�3�5� 
� � 

�N�o�t�e�.� �O�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �u�s�e�d� �i�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y�.� 
�n�/�p� �=� �n�o�t� �p�r�e�s�e�n�t�e�d�.� 
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�T�a�b�l�e� �3� 

�E�f�f�e�c�t� �S�i�z�e� �C�a�l�c�u�l�a�t�i�o�n� �(�Z�-�s�c�o�r�e� �V�a�l�u�e�s�)� �f�o�r� �T�r�a�n�s�a�c�t�i�o�n�a�l� �F�a�c�t�o�r�s� 

� � 

�O�u�t�c�o�m�e� �M�e�a�s�u�r�e�s� 

� � 

�S�t�u�d�y� �N� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� �P�r�o�t�o�t�y�p�e� 

�K�i�r�b�y� �e�t� �a�l� �(�1�9�9�2�)� �1�0�3� �0�.�3�6� �0�.�3�5� 

�E�r�h�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �3�4� �.� �0�.�4�9� �-�0�.�0�3� 
�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#�1�)� �1�5�1� 

�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#�2�)� �2�2�4� 

� � 

� � 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �1�)� �6�0� �0�.�0�6� 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �2�)� �1�0�7� �0�.�4�3� 

�S�i�n�g�e�r� �(�1�9�8�5�)� �3�8� �0�.�4�0� �0�.�4�8� 

�N�i�e�h�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �8�6�2� 

�Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s� �(�1�9�9�0�)� �7�9�3� �0�.�2�8� �0�.�3�0� �0�.�4�4� 

�S�e�l�t�z�e�r� �&� �B�a�s�s� �(�1�9�9�0�)� �1�3�8� 

�B�a�s�s� �&� �A�v�o�l�i�o� �(�1�9�8�9�)� �8�7� �0�.�4�4� �0�.�5�3� �0�.�5�3� 

�H�a�c�k�m�a�n�,� �e�t� �a�l�.� �(�1�9�9�2�)� �1�5�3� �0�.�2�5� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�1�1� 

�W�a�i�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�2�8� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� �0�.�1�0� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �1�)� �1�7�1� �0�.�1�4� �0�.�1�4� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �2�)� �1�4�1� �0�.�1�8� �0�.�1�8� 

�P�o�s�a�k�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �n�/�p� �0�.�7�6� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �4�5� �0�.�1�8� �0�.�0�8� �0�.�0�6� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �2�3� �0�.�2�4� �0�.�0�6� �0�.�0�1� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �2�5�6� �0�.�2�7� �0�.�3�8� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �1�0�4� �0�.�3�9� �0�.�3�3� 

�F�r�o�m� �B�a�s�s� �(�1�9�8�5�)� �1�9�8� �0�.�0�9� �0�.�0�2� 

�T�o�t�a�l�s� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� �P�r�o�t�o�t�y�p�e� 

�T�o�t�a�l� �4�.�7�3� �2�.�4�8� �1�.�6�3� �0�.�5�1� 

�N�o�.� �o�f� �v�a�l�u�e�s� �r�e�p�r�e�s�e�n�t�e�d� �1�7� �1�0� �6� �2� 

�M�e�a�n� �Z� �0�.�2�8� �0�.�2�5� �0�.�2�7� �0�.�2�5� 

�M�e�a�n� �r� �0�.�2�8� �0�.�2�4� �0�.�2�7� �0�.�2�5� 

�S�a�m�p�l�e� �S�i�z�e� �(�p�o�w�e�r� �=� �.�8�0�)� �8�1�.�8�7� �1�0�2�.�3�9� �8�6�.�0�2� �9�8�.�3�8� 
� � 

�N�o�t�e�.� �O�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �u�s�e�d� �i�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y�.� 
�n�/�p� �=� �n�o�t� �p�r�e�s�e�n�t�e�d�.� 
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�T�a�b�l�e� �4� 

�E�f�f�e�c�t� �S�i�z�e� �C�a�l�c�u�l�a�t�i�o�n� �(�Z�-�s�c�o�r�e� �V�a�l�u�e�s�)� �f�o�r� �L�a�i�s�s�e�z�-�f�a�i�r�e� �L�e�a�d�e�r�s�h�i�p� 

� � 

�O�u�t�c�o�m�e� �M�e�a�s�u�r�e�s� 

� � 

� � 

� � 

�S�t�u�d�y� �|� �N� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� 

�K�i�r�b�y� �e�t� �a�l� �(�1�9�9�2�)� �1�0�3� �-�0�.�7�6� �-�0�.�6�6� 

�E�r�h�l�i�c�h� �e�t� �a�l�.� �(�1�9�9�0�)� �3�4� �|� 
�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#� �1�)� �1�5�1� �-�0�.�5�2� 

�A�v�o�l�i�o� �&� �Y�a�m�m�a�r�i�n�o� �(�1�9�9�0�,� �#� �2�)� �2�2�4� �-�0�.�5�0� 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �1�)� �6�0� 

�S�i�n�g�e�r� �&� �S�i�n�g�e�r� �(�1�9�9�0�,� �#� �2�)� �1�0�7� 

�S�i�n�g�e�r� �(�1�9�8�5�)� �3�8� 

�N�i�e�h�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �8�6�2� 

�Y�a�m�m�a�r�i�n�o� �&� �B�a�s�s� �(�1�9�9�0�)� �7�9�3� �0�.�1�1� �-�0�.�1�5� �0�.�1�1� 

�S�e�l�t�z�e�r� �&� �B�a�s�s� �(�1�9�9�0� �1�3�8� 

�B�a�s�s� �&� �A�v�o�l�i�o� �(�1�9�8�9�)� �8�7� 

�H�a�c�k�m�a�n�,� �e�t� �a�l�.� �(�1�9�9�2�)� �1�5�3� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� 

�W�a�l�d�m�a�n�,� �e�t� �a�l�.� �(�1�9�8�7�)� �2�5�6� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �1�)� �1�7�1� 

�H�a�t�e�r� �&� �B�a�s�s� �(�1�9�8�8�,� �g�r�o�u�p� �2�)� �1�4�1� 

�P�o�s�a�k�o�f�f�,� �e�t� �a�l�.� �(�1�9�9�0�)� �n�/�p� 

�B�a�s�s� �(�1�9�8�5�)� �4�5� 

�B�a�s�s� �(�1�9�8�5�)� �2�3� 

�B�a�s�s� �(�1�9�8�5�)� �2�5�6� 

�B�a�s�s� �(�1�9�8�5�)� �1�0�4� 

�B�a�s�s� �(�1�9�8�5�)� �1�9�8� 

�T�o�t�a�l�s� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �E�f�f�o�r�t� 

�T�o�t�a�l� �-�0�.�6�4�7�7�2�3� �-�1�.�8�3�3�8�9� �0�.�1�1�0�4�7� 

�N�o�.� �o�f� �v�a�l�u�e�s� �r�e�p�r�e�s�e�n�t�e�d� �2� �4� �1� 

�M�e�a�n� �Z� �-�0�.�3�2� �-�0�.�4�6� �0�.�1�1� 

�M�e�a�n� �r� �-�0�.�3�1� �-�0�.�4�3� �0�.�1�1� 

�S�a�m�p�l�e� �S�i�z�e� �(�p�o�w�e�r� �=� �.�8�0�)� �6�0�.�9�2� �3�1�.�4�0� �5�0�8�.�4�1� 
� � 

�N�o�t�e�.� �O�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �u�s�e�d� �i�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y�.� 
�n�/�p� �=� �n�o�t� �p�r�e�s�e�n�t�e�d�.� 

�6�9



�e�s�t�i�m�a�t�e�s� �a�c�r�o�s�s� �o�u�t�c�o�m�e�s�/�p�r�o�t�o�t�y�p�e� �r�a�n�g�e�d� �f�r�o�m� �1�5� �(�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�)� �t�o� �9�2� 

�(�t�r�a�n�s�a�c�t�i�o�n�a�l�)�.� �C�o�n�v�e�r�s�e�l�y�,� �m�e�a�n� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s� �a�c�r�o�s�s� �l�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n�s� 

�r�a�n�g�e�d� �f�r�o�m� �3�3� �(�e�x�t�r�a� �e�f�f�o�r�t�)� �t�o� �5�9� �(�p�r�o�t�o�t�y�p�e�)�.� �G�i�v�e�n� �t�h�e� �a�b�o�v�e� �i�n�f�o�r�m�a�t�i�o�n�,� �a� �t�a�r�g�e�t� 

�s�a�m�p�l�e� �s�i�z�e� �o�f� �1�0�2� �s�u�b�j�e�c�t�s� �w�o�u�l�d� �p�r�o�v�i�d�e� �m�o�r�e� �t�h�a�n� �s�u�f�f�i�c�i�e�n�t� �p�o�w�e�r� �t�o� �a�d�e�q�u�a�t�e�l�y� �t�e�s�t� 

�a�l�l� �h�y�p�o�t�h�e�s�e�s�,� �a�l�t�h�o�u�g�h� �l�o�w�e�r� �s�a�m�p�l�e� �s�i�z�e�s� �c�o�u�l�d� �p�r�o�v�i�d�e� �f�o�r� �a�d�e�q�u�a�t�e� �a�s�s�e�s�s�m�e�n�t�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �a� �s�a�m�p�l�e� �s�i�z�e� �o�f� �7�5� �s�t�i�l�l� �p�r�o�v�i�d�e�s� �s�t�a�t�i�s�t�i�c�a�l� �p�o�w�e�r� �o�f� �.�6�0� �b�a�s�e�d� �o�n� �t�h�e� �l�o�w�e�s�t� 

�e�f�f�e�c�t� �s�i�z�e� �e�s�t�i�m�a�t�e� �(�t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�/�e�f�f�e�c�t�i�v�e�n�e�s�s�)�.� 

�T�a�b�l�e� �5� 

�S�u�m�m�a�r�y� �o�f� �S�a�m�p�l�e� �S�i�z�e� �E�s�t�i�m�a�t�e�s� 

� � 

�O�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� 

�L�e�a�d�e�r�s�h�i�p� �d�i�m�e�n�s�i�o�n� �S�a�t�i�s�f�a�c�t�i�o�n� �E�f�f�e�c�t�i�v�e�n�e�s�s� �E�x�t�r�a� �e�f�f�o�r�t� �P�r�o�t�o�t�y�p�e� �M�e�a�n� 

�T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �1�3� �1�3� �1�3� �2�0� �1�5� 

�T�r�a�n�s�a�c�t�i�o�n�a�l� �8�2� �1�0�2� �8�6� �9�8� �9�2� 

�L�a�i�s�s�e�z�-�f�a�i�r�e� �6�1�.� �3�1� �5�0�8� �N�/�A� �4�6� 

�M�e�a�n� �5�2� �4�9� �5�0� �5�9� 
� � 

�N�o�t�e�.� �b�o�l�d�f�a�c�e� �v�a�l�u�e� �e�x�c�l�u�d�e�d� �f�r�o�m� �m�e�a�n� �c�a�l�c�u�l�a�t�i�o�n�s�.� 

�T�w�o� �p�o�i�n�t�s� �s�h�o�u�l�d� �b�e� �m�a�d�e� �i�n� �r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�o�m�p�u�t�i�n�g� �e�f�f�e�c�t� 

�s�i�z�e� �e�s�t�i�m�a�t�e�s� �a�n�d� �d�e�t�e�r�m�i�n�i�n�g� �s�a�m�p�l�e� �s�i�z�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� �F�i�r�s�t�,� �t�h�e� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e� �i�s� 

�n�o�t� �t�h�e� �s�a�m�e� �a�s� �t�h�a�t� �u�t�i�l�i�z�e�d� �i�n� �t�h�e� �c�u�r�r�e�n�t� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� �I�n� �f�a�c�t�,� �t�h�e� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s� 

�d�i�f�f�e�r� �a�c�r�o�s�s� �a�l�l� �s�t�u�d�i�e�s� �r�e�p�o�r�t�e�d� �a�l�t�h�o�u�g�h� �t�h�e�i�r� �e�f�f�e�c�t�s� �w�e�r�e� �a�g�g�r�e�g�a�t�e�d�.� �H�o�w�e�v�e�r�,� �t�o� �t�h�e� 

�e�x�t�e�n�t� �t�h�a�t� �p�r�o�t�o�t�y�p�e�s� �r�e�l�a�t�e� �t�o� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�s� �e�x�p�e�c�t�e�d�,� �t�h�e�s�e� �p�r�o�t�o�t�y�p�e� �-� �o�u�t�c�o�m�e� 

�r�e�l�a�t�i�o�n�s� �s�e�r�v�e� �a�s� �p�r�o�x�i�e�s� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s�.� �S�e�c�o�n�d�,� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�d�i�m�e�n�s�i�o�n� �c�o�m�b�i�n�e�s� �a�c�t�i�v�e� �a�n�d� �p�a�s�s�i�v�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �(�e�.�g�.�,� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �a�n�d� 
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�M�B�E�)�.� �T�h�u�s�,� �p�o�s�i�t�i�v�e� �a�n�d� �n�e�g�a�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�e�r�e� �a�v�e�r�a�g�e�d�.� �T�h�i�s� �a�t�t�e�n�u�a�t�e�s� �t�h�e� �e�f�f�e�c�t� 

�s�i�z�e� �e�s�t�i�m�a�t�e�s� �a�n�d� �p�r�o�d�u�c�e�s� �h�i�g�h�e�r� �t�h�a�n� �n�e�e�d�e�d� �s�a�m�p�l�e� �s�i�z�e� �e�s�t�i�m�a�t�e�s�,� �b�e�c�a�u�s�e� �s�u�c�h� 

�a�v�e�r�a�g�i�n�g� �o�f� �p�o�s�i�t�i�v�e� �a�n�d� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t�s� �w�i�l�l� �n�o�t� �o�c�c�u�r� �i�n� �t�h�e� �a�c�t�u�a�l� �s�t�u�d�y�.� 
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�S�t�a�t�i�s�t�i�c�a�l� �A�p�p�r�o�a�c�h� 

�P�h�a�s�e� �1�:� �C�o�r�r�e�l�a�t�i�o�n� �A�n�a�l�y�s�i�s� 

�P�h�a�s�e� �1� �o�f� �t�h�i�s� �s�t�u�d�y� �(�h�y�p�o�t�h�e�s�e�s� �1� �t�h�r�o�u�g�h� �4�)� �w�a�s� �a�s�s�e�s�s�e�d� �u�s�i�n�g� �c�o�r�r�e�l�a�t�i�o�n� 

�a�n�a�l�y�s�i�s�.� �H�y�p�o�t�h�e�s�i�z�e�d� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� 

�l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �r�a�t�i�n�g�s� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s� �w�e�r�e� �t�e�s�t�e�d� �f�o�r� �s�i�g�n�i�f�i�c�a�n�c�e� �(�H�o�:� �P�y�y� �=� 

�0�)� �u�s�i�n�g� �t�h�e� �t� �s�t�a�t�i�s�t�i�c� �(�H�a�y�s�,� �1�9�8�8�)�.� �T�h�i�s� �t�e�s�t� �i�s� �r�e�p�o�r�t�e�d� �S�A�S� �c�o�m�p�u�t�e�r� �p�r�o�c�e�d�u�r�e�s� �(�S�A�S� 

�I�n�s�t�i�t�u�t�e�,� �I�n�c�.�,� �1�9�8�8�)�.� �N�o�t�e�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �o�n�l�y� �t�h�e� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �t�h�e� �t�r�u�e� �c�o�r�r�e�l�a�t�i�o�n� 

�e�q�u�a�l�s� �0� �m�a�y� �b�e� �t�e�s�t�e�d� �i�n� �t�h�i�s� �m�a�n�n�e�r�.� 

�D�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� �n�o�t� �a�s�s�e�s�s�e�d� �u�s�i�n�g� �F�i�s�h�e�r�'�s� 

�r�-�t�o�-�Z� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �b�e�c�a�u�s�e� �t�h�e�s�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �d�i�d� �n�o�t� �s�a�t�i�s�f�y� �t�h�e� 

�i�n�d�e�p�e�n�d�e�n�c�e� �a�s�s�u�m�p�t�i�o�n� �(�H�a�y�s�,� �1�9�8�8�)�.� �T�h�e� �d�a�t�a� �w�e�r�e� �n�o�t� �g�r�o�u�p�e�d� �i�n� �a�n�y� �r�e�l�e�v�a�n�t� �w�a�y� 

�(�i�.�e�.�,� �b�y� �o�r�g�a�n�i�z�a�t�i�o�n�)� �f�o�r� �s�u�c�h� �c�o�m�p�a�r�i�s�o�n�s�.� �H�e�n�c�e�,� �c�o�r�r�e�l�a�t�i�o�n�s� �a�c�r�o�s�s� �c�o�n�s�t�r�u�c�t�s� �w�e�r�e� 

�c�o�m�p�a�r�e�d�,� �o�n� �a� �r�e�l�a�t�i�v�e�,� �n�o�t� �s�t�a�t�i�s�t�i�c�a�l� �s�e�n�s�e�.� �T�h�e� �v�a�r�i�a�n�c�e� �e�x�p�l�a�i�n�e�d�,� �1�°�,� �p�r�o�v�i�d�e�s� �a� �m�e�a�n�s� 

�o�f� �a�s�s�e�s�s�i�n�g� �t�h�e� �s�t�r�e�n�g�t�h� �o�f� �t�h�e� �r�e�l�a�t�i�o�n� �u�s�i�n�g� �a� �m�e�a�n�i�n�g�f�u�l�n�e�s�s� �c�r�i�t�e�r�i�a� �(�C�o�h�e�n�,� �1�9�9�0�)�.� 

�P�h�a�s�e� �2�:� �T�w�o� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� 

�P�h�a�s�e� �2� �o�f� �t�h�i�s� �s�t�u�d�y� �(�h�y�p�o�t�h�e�s�e�s� �5� �t�h�r�o�u�g�h� �7�)� �w�a�s� �a�s�s�e�s�s�e�d� �w�i�t�h� �t�w�o� �s�t�a�g�e� 

�l�e�a�s�t� �s�q�u�a�r�e�s� �(�2�S�L�S�)�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �2�S�L�S� �w�a�s� �a�p�p�r�o�p�r�i�a�t�e� �i�n� �a�s�s�e�s�s�i�n�g� �t�h�e� �n�o�n�r�e�c�u�r�s�i�v�e� 

�c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s� �(�A�s�h�e�r�,� �1�9�8�3�;� �B�e�r�r�y�,� �1�9�8�4�;� �J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�;� �S�c�h�m�i�t�t� �&� �B�e�d�e�i�a�n�,� 

�1�9�8�2�)� �h�y�p�o�t�h�e�s�i�z�e�d� �b�e�t�w�e�e�n� �t�h�e� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� 

�t�r�a�n�s�a�c�t�i�o�n�a�l�,� �o�r� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �T�h�e� �g�e�n�e�r�a�l� �m�o�d�e�l� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �1� �w�a�s� 

�t�e�s�t�e�d� �s�u�c�c�e�s�s�i�v�e�l�y� �b�y� �t�a�i�l�o�r�i�n�g� �i�t� �t�o� �c�o�i�n�c�i�d�e� �w�i�t�h� �t�h�e� �n�i�n�e� �s�p�e�c�i�f�i�c� �m�o�d�e�l�s� �p�r�e�s�e�n�t�e�d� �i�n� 
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�X�j� 

�y�i� 

�C�1�2� �-� 

�X�2� 

�b�2� �b�y� 

�X�3� � � � � �o�O� 
�
/
�
 

�y�2� 

�C�2�4� �o�N� 
�d�p� 

�S�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s�:� 

�y�;� �=�b�,�y�,�+�¢�,�,� �x�,� �+�¢�,�x�%�,� �+�d�,� 

�y�,�=�b�,� �y�l� �+�o�,� �%�,� �+�¢�,�,�x�,� �+�d�,� 
�E�q�u�a�t�i�o�n� �1�:� �s�t�a�g�e� �o�n�e� �o�f� �2�S�L�S� 

�(�a�)� �y�=� �0�%�)�,� �X�t� �1�)�,� �4�0�)�,� �X�B�T� �T�M� �X�p� 

�(�b�)� �v�9�,� �=� �0�,� �X�t� �T�Y�,� �K�A�M�,� �H�t� �T�M�,� �X�p� 
�w�h�e�r�e� �t�h�e� �7�s� �r�e�p�r�e�s�e�n�t� �r�e�g�r�e�s�s�i�o�n� �w�e�i�g�h�t�s�.� 

�E�q�u�a�t�i�o�n� �2�:� �s�t�a�g�e� �t�w�o� �o�f� �2�S�L�S� 

�(�a�)� �y�,� �=� �b�,�,� �y ��,� �+� �C�2�3�'� �X�3� �+� �C�o�a�"� �X�4� �+� �d�'�.�,� 

�(�b�)� �Y�y�,� �=� �b�,� �y�*�,� �+� �C�i� �X�I� �+� �C�1�2� �X�2� �+� �d�'�,� 

�w�h�e�r�e� �t�h�e� �d�'�s� �r�e�p�r�e�s�e�n�t� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e� �d�i�s�t�u�r�b�a�n�c�e� �t�e�r�m�s�,� �a�n�d� �t�h�e� �s�u�p�e�r�s�c�r�i�p�t� �t� �i�s� 
�u�s�e�d� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �e�q�u�a�t�i�o�n� �2� �p�a�r�a�m�e�t�e�r�s� �f�r�o�m� �t�h�o�s�e� �i�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s�.� 

�F�i�g�u�r�e� �1�.� �G�e�n�e�r�a�l� �f�o�r�m� �o�f� �t�h�e� �n�i�n�e� �2�S�L�S� �m�o�d�e�l�s� �a�s�s�e�s�s�i�n�g� �t�h�e� �n�o�n�r�e�c�u�r�s�i�v�e� �r�e�l�a�t�i�o�n�s� 
�b�e�t�w�e�e�n� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� 
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�T�a�b�l�e� �6�.� �A�s� �n�o�t�e�d� �a�b�o�v�e�,� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� �r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e� �t�o� 

�e�a�c�h� �o�f� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s�;� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� 

�r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e� �t�o� �e�a�c�h� �o�f� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r�s�;� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� �r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e� �t�o� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� 

�I�n� �g�e�n�e�r�a�l�,� �2�S�L�S� �e�v�a�l�u�a�t�e�s� �n�o�n�r�e�c�u�r�s�i�v�e� �r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �e�n�d�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e�s� �b�y� �e�x�a�m�i�n�i�n�g� �t�h�e�i�r� �c�o�v�a�r�i�a�t�i�o�n� �w�i�t�h�i�n� �a� �l�a�r�g�e�r� �s�y�s�t�e�m� �o�f� �r�e�l�a�t�i�o�n�s�.� �W�h�i�l�e� 

�a�s�s�e�s�s�i�n�g� �t�h�e� �l�o�g�i�c�a�l� �c�o�n�s�i�s�t�e�n�c�y� �o�f� �p�r�e�d�i�c�t�i�o�n�s� �w�i�t�h� �o�b�s�e�r�v�e�d� �d�a�t�a�,� �t�h�i�s� �p�r�o�c�e�d�u�r�e� �d�o�e�s� 

�n�o�t� �p�r�e�c�l�u�d�e� �a�l�t�e�r�n�a�t�i�v�e� �c�a�u�s�a�l� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s�.� �H�o�w�e�v�e�r�,� �d�a�t�a� �f�r�o�m� �t�h�e� �2�S�L�S� �p�r�o�c�e�s�s� �w�i�l�l� 

�a�l�l�o�w� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �l�o�g�i�c�a�l� �c�o�n�s�i�s�t�e�n�c�y� �o�f� �s�o�m�e� �a�l�t�e�r�n�a�t�i�v�e� �c�a�u�s�a�l� �h�y�p�o�t�h�e�s�e�s� �(�s�e�e� 

�J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8� �f�o�r� �d�e�t�a�i�l�s�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�o� �e�s�t�i�m�a�t�e� �p�a�r�a�m�e�t�e�r�s�,� �t�h�e� �e�q�u�a�t�i�o�n� �m�u�s�t� 

�b�e� �i�d�e�n�t�i�f�i�e�d� �(�s�e�e� �d�e�s�c�r�i�p�t�i�o�n� �b�e�l�o�w�)�.� �A�s�s�u�m�i�n�g� �c�e�r�t�a�i�n� �p�a�r�a�m�e�t�e�r�s� �e�q�u�a�l� �z�e�r�o� �i�s� �t�h�e� 

�p�r�i�m�a�r�y� �m�e�t�h�o�d� �f�o�r� �a�c�h�i�e�v�i�n�g� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �T�h�e�s�e�  ��z�e�r�o� �p�a�r�a�m�e�t�e�r �� �a�s�s�u�m�p�t�i�o�n�s� �c�a�n� �b�e� 

�v�e�r�i�f�i�e�d� �b�y� �e�s�t�i�m�a�t�i�n�g� �t�h�e�m� �a�n�d� �t�e�s�t�i�n�g� �w�h�e�t�h�e�r� �t�h�e�y� �a�c�t�u�a�l�l�y� �e�q�u�a�l� �z�e�r�o�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� 

�r�e�s�u�l�t�s� �f�r�o�m� �a� �2�S�L�S� �a�s�s�e�s�s�m�e�n�t� �p�r�o�v�i�d�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �a�s�s�e�s�s� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� 

�m�o�d�e�l�s� �s�u�f�f�e�r�e�d� �f�r�o�m� �e�s�t�i�m�a�t�i�o�n� �p�r�o�b�l�e�m�s� �s�u�c�h� �a�s� �m�u�l�t�i�c�o�l�l�i�n�e�a�r�i�t�y� �a�n�d� �m�i�s�s�p�e�c�i�f�i�c�a�t�i�o�n�.� 

�S�p�e�c�i�f�i�c�a�l�l�y�,� �2�S�L�S� �t�e�s�t�s� �a� �s�e�r�i�e�s� �o�f� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s� �u�s�i�n�g� �o�r�d�i�n�a�r�y� �l�e�a�s�t� 

�s�q�u�a�r�e�s� �(�O�L�S�)� �r�e�g�r�e�s�s�i�o�n� �(�J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�;� �J�a�m�e�s� �&� �T�e�t�r�i�c�k�,� �1�9�8�6�;� �S�c�h�m�i�t�t� �&� 

�B�e�d�e�i�a�n�,� �1�9�8�2�)�.� �T�h�e�s�e� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s� �r�e�f�l�e�c�t� �t�h�e� �h�y�p�o�t�h�e�s�i�z�e�d� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s� �f�o�r� 

�e�a�c�h� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �m�o�d�e�l�.� �E�a�c�h� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n� �i�s� �s�o�l�v�e�d� �s�u�c�h� �t�h�a�t� 

�v�a�r�i�a�n�c�e� �n�o�t� �p�r�e�d�i�c�t�e�d� �b�y� �t�h�e� �m�o�d�e�l� �(�i�.�e�.�,� �d�u�e� �t�o� �u�n�m�e�a�s�u�r�e�d� �v�a�r�i�a�b�l�e�s�)� �i�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�c�o�n�t�r�o�l�l�e�d�.� �T�o� �i�l�l�u�s�t�r�a�t�e�,� �c�o�n�s�i�d�e�r� �t�h�e� �h�y�p�o�t�h�e�t�i�c�a�l� �m�o�d�e�l� �a�n�d� �r�e�s�u�l�t�i�n�g� �s�t�r�u�c�t�u�r�a�l� 
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�T�a�b�l�e� �6� 

�E�x�o�g�e�n�o�u�s� �a�n�d� �E�n�d�o�g�e�n�o�u�s� �V�a�r�i�a�b�l�e�s� �C�o�m�p�r�i�s�i�n�g� �t�h�e� �N�i�n�e� �N�o�n�r�e�c�u�r�s�i�v�e� �M�o�d�e�l�s� 

� � 

� � 

�M�o�d�e�l� �y�i� �Y�2� �x�'�S� �f�o�r� �y�;� �x�'�'�s� �f�o�r� �y�>� 

�4� �G�o�o�d� �l�e�a�d�e�r� �A�t�t�r�i�b�u�t�e�d� �L�e�a�d�e�r� �L�M�X� �q�u�a�l�i�t�y�;� �T�r�u�s�t� 
�p�r�o�t�o�t�y�p�e� �C�h�a�r�i�s�m�a� �P�e�r�c�e�p�t�i�o�n�s� �i�n� �l�e�a�d�e�r� 

�2� �G�o�o�d� �l�e�a�d�e�r� �I�n�s�p�i�r�a�t�i�o�n�a�l� �L�e�a�d�e�r� �L�M�X� �q�u�a�l�i�t�y�;� �T�r�u�s�t� 
�p�r�o�t�o�t�y�p�e� �l�e�a�d�e�r�s�h�i�p� �P�e�r�c�e�p�t�i�o�n�s� �i�n� �l�e�a�d�e�r� 

�3� �G�o�o�d� �l�e�a�d�e�r� �I�d�e�a�l�i�z�e�d� �L�e�a�d�e�r� �L�M�X� �q�u�a�l�i�t�y�;� �T�r�u�s�t� 
�p�r�o�t�o�t�y�p�e� �i�n�f�l�u�e�n�c�e� �P�e�r�c�e�p�t�i�o�n�s� �i�n� �l�e�a�d�e�r� 

�G�o�o�d� �l�e�a�d�e�r� �I�n�d�i�v�i�d�u�a�l�i�z�e�d� �L�e�a�d�e�r� �L�M�X� �q�u�a�l�i�t�y�,� �T�r�u�s�t� 
�4� �r�o�t�o�t�y�p�e� �c�o�n�s�i�d�e�r�a�t�i�o�n� �P�e�r�c�e�p�t�i�o�n�s� �i�n� �l�e�a�d�e�r�,� �S�u�p�p�o�r�t� 

�P� �f�o�r� �i�n�n�o�v�a�t�i�o�n� 

�G�o�o�d� �l�e�a�d�e�r� �i�n�t�e�l�l�e�c�t�u�a�l� �L�e�a�d�e�r� �L�M�x� �q�u�a�l�i�t�y�;� �T�r�u�s�t� 
�5� �r�o�t�o�t�y�p�e� �s�t�i�m�u�l�a�t�i�o�n� �P�e�r�c�e�p�t�i�o�n�s� �i�n� �l�e�a�d�e�r�,� �S�u�p�p�o�r�t� 

�P� �f�o�r� �i�n�n�o�v�a�t�i�o�n� 

�N�e�u�t�r�a�l� �l�e�a�d�e�r� �.� �L�e�a�d�e�r� �L�M�X� �q�u�a�l�i�t�y�;� �p�a�y�-� 
�6� �p�r�o�t�o�t�y�p�e� �C�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �P�e�r�c�e�p�t�i�o�n�s� �f�o�r�-�p�e�r�f�o�r�m�a�n�c�e� 

�L�M�X� �q�u�a�l�i�t�y�;� 
�7� �N�e�u�t�r�a� �M�B�E� �a�c�t�i�v�e� �P�e�r�v�e�n�t�i�o�n�s� �T�e�n�u�r�e� �u�n�d�e�r� 

�P� �y�p�e� �s�u�p�e�r�v�i�s�o�r� 

�L�M�X� �q�u�a�l�i�t�y�;� 
�8� �N�e�a�t�e� �e�a�d�e�r� �M�B�E� �p�a�s�s�i�v�e� �P�e�r�e� �a�n�s� �T�e�n�u�r�e� �u�n�d�e�r� 

�P� �y�p�e� �P� �S�u�p�e�r�v�i�s�o�r� 

�9� �P�o�o�r� �l�e�a�d�e�r� �L�a�i�s�s�e�z�-�f�a�i�r�e� �L�e�a�d�e�r� �r�o� �a�u�a�l�l�y�:� 
�p�r�o�t�o�t�y�p�e� �l�e�a�d�e�r�s�h�i�p� �P�e�r�c�e�p�t�i�o�n�s� �s�u�p�e�r�v�i�s�o�r� 

� � 

�N�o�t�e�.� �i�n�d�i�c�a�t�o�r�s� �=� �e�x�o�g�e�n�o�u�s� �p�r�e�d�i�c�t�o�r�s�;� �M�B�E� �=� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n�;� 
�L�M�X� �=� �l�e�a�d�e�r�-�m�e�m�b�e�r� �e�x�c�h�a�n�g�e�.� 
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�e�q�u�a�t�i�o�n�s� �f�o�r� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �y�,� �a�n�d� �y�,� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �1�.� �I�n� �t�h�e�s�e� �e�q�u�a�t�i�o�n�s�,� 

�e�a�c�h� �b� �o�h� �(�g� �+�h�)� �a�n�d�c� �a� �r�e�p�r�e�s�e�n�t�s� �a�n� �e�s�t�i�m�a�t�e� �b�e�t�w�e�e�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �t�h�e� 

�r�e�c�i�p�r�o�c�a�l�l�y� �i�n�t�e�r�a�c�t�i�n�g� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�n�d� �b�e�t�w�e�e�n� �e�x�o�g�e�n�o�u�s� �a�n�d� �e�n�d�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �d�s� �i�n�d�i�c�a�t�e� �d�i�s�t�u�r�b�a�n�c�e� �t�e�r�m�s�.� 

�T�h�e� �f�i�r�s�t� �s�t�a�g�e� �o�f� �2�S�L�S� �i�s�o�l�a�t�e�s� �t�h�e� �v�a�r�i�a�n�c�e� �i�n� �y�,� �t�h�a�t� �c�a�u�s�e�s� �y�,� �b�u�t� �i�s� 

�u�n�r�e�l�a�t�e�d� �t�o� �t�h�e� �u�n�m�e�a�s�u�r�e�d� �c�a�u�s�e�s� �o�f� �y�,�.� �T�h�i�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �r�e�g�r�e�s�s�i�n�g� �y�,� �o�n� �a�l�l� �t�h�e� 

�e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �(�x�, ��s�)� �i�n� �t�h�e� �m�o�d�e�l� �(�A�s�h�e�r�,� �1�9�8�3�;� �B�e�r�r�y�,� �1�9�8�4�)� �a�n�d� �o�b�t�a�i�n�i�n�g� �a� 

�p�r�e�d�i�c�t�e�d� �v�a�l�u�e� �f�o�r� �y�,�,� �y�*�,� �c�a�l�l�e�d� �a�n� �i�n�s�t�r�u�m�e�n�t� �(�s�e�e� �E�q�u�a�t�i�o�n� �l�a�,� �F�i�g�u�r�e� �1�)�.� �H�e�r�e�,� �y�,� 

�"�c�o�n�t�a�i�n�s�"� �v�a�r�i�a�n�c�e� �u�n�r�e�l�a�t�e�d� �t�o� �u�n�m�e�a�s�u�r�e�d� �c�a�u�s�e�s� �o�f� �y�>�,� �p�r�o�v�i�d�e�d� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �i�n� 

�s�e�l�e�c�t�i�n�g� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�r�e� �s�u�f�f�i�c�i�e�n�t�l�y� �s�a�t�i�s�f�i�e�d�.� �T�h�e�n�,� �y�,� �i�s� �r�e�g�r�e�s�s�e�d� �o�n� �b�o�t�h� �y�*�,� 

�(�t�h�e� �u�n�c�o�n�t�a�m�i�n�a�t�e�d� �e�s�t�i�m�a�t�e� �o�r� �i�n�s�t�r�u�m�e�n�t�a�l� �v�a�r�i�a�b�l�e�)� �a�n�d� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�h�y�p�o�t�h�e�s�i�z�e�d� �a�s� �d�i�r�e�c�t� �c�a�u�s�e�s� �o�f� �y�,�,� �w�h�i�c�h� �i�n�c�l�u�d�e� �x�,� �a�n�d� �x�,� �i�n� �t�h�i�s� �e�x�a�m�p�l�e�.� �T�h�i�s� 

�c�o�m�p�l�e�t�e�s� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e� �o�f� �2�S�L�S� �(�s�e�e� �E�q�u�a�t�i�o�n� �2�a�,� �F�i�g�u�r�e� �1�)�.� 

�T�h�e� �s�t�r�u�c�t�u�r�a�l� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �p�r�e�d�i�c�t�o�r� �f�r�o�m� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e� 

�(�b�,�,�)�,� �i�f� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �z�e�r�o�,� �s�u�p�p�o�r�t�s� �t�h�e� �c�a�u�s�a�l� �i�n�f�l�u�e�n�c�e� �o�f� �y�,� �o�n� �y�,�.� �G�i�v�e�n� 

�t�h�e� �t�e�n�a�b�i�l�i�t�y� �o�f� �t�h�e� �m�o�d�e�l� �a�s�s�u�m�p�t�i�o�n�s�,� �t�h�i�s� �c�o�e�f�f�i�c�i�e�n�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �"�u�n�c�o�n�t�a�m�i�n�a�t�e�d�"� 

�e�f�f�e�c�t�s� �o�f� �y�,� �o�n� �y�,�.� �S�u�c�h� �e�f�f�e�c�t�s� �a�r�e� �f�u�r�t�h�e�r� �s�u�p�p�o�r�t�e�d� �i�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�e�s� �f�o�r� �t�h�e� 

�e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e� �r�e�g�r�e�s�s�i�o�n�s� �(�c�,�,� �f�o�r� �x�,� �a�n�d� �c�,� �+� �f�o�r� �x�,�,� �s�e�e� 

 ��E�q�u�a�t�i�o�n� �2�a�,� �F�i�g�u�r�e� �1�)� �a�r�e� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�,� �y�e�t� �t�h�e� �z�e�r�o�-�o�r�d�e�r� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� 

�r�e�s�p�e�c�t�i�v�e� �e�x�o�g�e�n�o�u�s� �a�n�d� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �m�o�d�e�s�t� �(�J�a�m�e�s� �&� 
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�S�i�n�g�h�,� �1�9�7�8�)�.� �O�n�c�e� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �y�,� �o�n� �y�,� �i�s� �a�s�s�e�s�s�e�d�,� �t�h�e� �p�r�o�c�e�s�s� �i�s� �t�h�e�n� �r�e�p�e�a�t�e�d� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �y�,� �a�s� �t�h�e� �a�n�t�e�c�e�d�e�n�t� �i�n� �t�h�e� �c�a�u�s�a�l� �c�o�n�n�e�c�t�i�o�n� �(�E�q�u�a�t�i�o�n�s� �1�b� �a�n�d� �2�b�,� �F�i�g�u�r�e� �1�)�.� 

�T�w�o� �s�t�a�g�e� �l�e�a�s�t� �s�q�u�a�r�e�s� �r�e�s�u�l�t�s� �r�e�l�y� �o�n� �c�o�r�r�e�c�t� �m�o�d�e�l� �s�p�e�c�i�f�i�c�a�t�i�o�n� �a�n�d� 

�t�e�n�a�b�l�e� �m�o�d�e�l� �a�s�s�u�m�p�t�i�o�n�s�.� �I�n� �F�i�g�u�r�e� �1�,� �u�s�e� �o�f� �a�l�l� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �(�i�. ¬�.�,� �x�.�'�s�)� �t�o� 

�c�r�e�a�t�e� �i�n�s�t�r�u�m�e�n�t�a�l� �v�a�r�i�a�b�l�e�s� �s�e�r�v�e�s� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �f�i�r�s�t� �s�t�a�g�e� �o�f� �2�S�L�S� �i�d�e�n�t�i�f�i�e�s� 

�v�a�r�i�a�n�c�e� �i�n� �o�n�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �(�e�.�g�.�,� �y�,�)� �t�h�a�t� �i�s� �u�n�r�e�l�a�t�e�d� �t�o� �u�n�m�e�a�s�u�r�e�d� �c�a�u�s�e�s� �o�f� 

�t�h�e� �o�t�h�e�r� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �(�e�.�g�.�,� �y�,�)�.� �F�a�i�l�u�r�e� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s� �r�e�s�u�l�t�s� �i�n� �t�h�e� 

�c�o�n�d�i�t�i�o�n� �o�f� �s�p�u�r�i�o�u�s�n�e�s�s� �(�J�a�m�e�s�,� �M�u�l�a�i�k�,� �&� �B�r�e�t�t�,� �1�9�8�2�;� �J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�)�,� �m�e�a�n�i�n�g� 

�u�n�m�e�a�s�u�r�e�d� �c�a�u�s�e�s� �h�a�v�e� �n�o�t� �b�e�e�n� �a�d�e�q�u�a�t�e�l�y� �c�o�n�t�r�o�l�l�e�d�.� �I�n� �t�h�i�s� �s�i�t�u�a�t�i�o�n�,� �t�h�e� �m�o�d�e�l� 

�s�u�f�f�e�r�s� �f�r�o�m� �a�n� �o�m�i�t�t�e�d� �v�a�r�i�a�b�l�e�(�s�)� �p�r�o�b�l�e�m� �a�n�d� �a�l�t�e�r�n�a�t�i�v�e� �m�o�d�e�l�s� �m�a�y� �e�x�i�s�t� �w�h�i�c�h� 

�d�e�s�c�r�i�b�e� �t�h�e� �o�b�s�e�r�v�e�d� �d�a�t�a� �e�q�u�a�l�l�y� �w�e�l�l�.� �T�o� �g�u�a�r�d� �a�g�a�i�n�s�t� �s�p�u�r�i�o�u�s�n�e�s�s�,� �e�x�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e�s� �m�u�s�t� �m�e�e�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�d�i�t�i�o�n�s� �(�B�e�r�r�y�,� �1�9�8�4�;� �J�a�m�e�s� �&� �S�i�n�g�h�,� �1�9�7�8�)�:� 

�1�.� �T�h�e�y� �s�h�o�u�l�d� �h�a�v�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�r�e�c�t� �o�r� �i�n�d�i�r�e�c�t� �r�e�l�a�t�i�o�n� �w�i�t�h� �t�h�e�i�r� 

�r�e�s�p�e�c�t�i�v�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�;� 

�2�.� �T�h�e�y� �m�u�s�t� �n�o�t� �d�i�r�e�c�t�l�y� �c�a�u�s�e� �t�h�e�  ��o�t�h�e�r �� �(�i�.�e�.�,� �r�e�c�i�p�r�o�c�a�l�l�y� �r�e�l�a�t�e�d�)� 

�e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�(�s�)� �i�n� �t�h�e� �s�y�s�t�e�m�;� 

�3�.� �T�h�e�y� �m�u�s�t� �b�e� �u�n�r�e�l�a�t�e�d� �t�o� �u�n�m�e�a�s�u�r�e�d� �c�a�u�s�e�s� �o�f� �t�h�e� �o�t�h�e�r� �e�n�d�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e�(�s�)� �i�n� �t�h�e� �s�y�s�t�e�m�;� �a�n�d� 

�4�.� �T�h�e�y� �c�a�n� �n�o�t� �b�e� �c�a�u�s�e�d� �b�y� �a�n�y� �o�f� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� 

�F�o�r� �c�h�o�o�s�i�n�g� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�,� �t�h�e� �a�b�o�v�e� �c�o�n�d�i�t�i�o�n�s� �s�p�e�c�i�f�y� �t�h�a�t� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�s�h�o�u�l�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �(�1�.�e�.�,� �s�t�a�t�i�s�t�i�c�a�l�l�y�)� �a�n�d� �c�o�n�c�e�p�t�u�a�l�l�y� �r�e�l�a�t�e� �t�o� �t�h�e�i�r� �e�x�o�g�e�n�o�u�s� �p�r�e�d�i�c�t�o�r�s� 
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�a�n�d� �t�h�a�t� �e�r�r�o�r� �t�e�r�m�s� �f�r�o�m� �t�h�e� �m�o�d�e�l�s� �s�h�o�u�l�d� �r�e�m�a�i�n� �u�n�c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�(�B�e�r�r�y�,� �1�9�8�3�)�.� 

�A�s� �n�o�t�e�d�,� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �w�e�r�e� �t�h�o�u�g�h�t� �t�o� �c�a�u�s�a�l�l�y� �i�n�f�l�u�e�n�c�e� 

�p�e�r�c�e�i�v�e�d� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �s�u�p�p�o�r�t�s� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �o�n� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s� �(�G�i�o�i�a� �&� �S�i�m�s�,� �1�9�8�5�)�.� �T�h�u�s�,� �a� 

�r�e�a�s�o�n�a�b�l�e� �a�s�s�u�m�p�t�i�o�n� �w�a�s� �t�h�a�t� �a� �n�o�n�r�e�c�u�r�s�i�v�e� �r�e�l�a�t�i�o�n� �e�x�i�s�t�s� �b�e�t�w�e�e�n� �g�e�n�e�r�a�l�,� �t�r�a�i�t�-�b�a�s�e�d� 

�b�e�l�i�e�f�s� �a�b�o�u�t� �a� �l�e�a�d�e�r� �(�i�.�e�.�,� �i�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�i�e�s�)� �a�n�d� �t�h�e� �s�p�e�c�i�f�i�c�,� �b�e�h�a�v�i�o�r�s� �a�s�c�r�i�b�e�d� 

�t�o� �a� �l�e�a�d�e�r� �(�i�.�e�.�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d�/�o�r� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�)�.� 

�E�a�c�h� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �T�a�b�l�e� �6� �w�a�s� �c�h�o�s�e�n� �b�e�c�a�u�s�e� �i�t� �w�a�s� 

�c�o�n�c�e�p�t�u�a�l� �c�o�n�g�r�u�e�n�t� �w�i�t�h� �t�h�e� �e�n�u�m�e�r�a�t�e�d� �c�o�n�d�i�t�i�o�n�s� �o�f� �2�S�L�S�.� �A�n�d� �a�s� �n�o�t�e�d� �i�n� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �r�e�v�i�e�w�,� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �r�e�p�r�e�s�e�n�t� �l�e�a�d�e�r�s�h�i�p� �c�o�n�s�t�r�u�c�t�s� �w�i�t�h� �c�l�e�a�r� 

�c�o�n�c�e�p�t�u�a�l� �d�i�s�t�i�n�c�t�i�o�n�s�.� �I�m�p�l�i�c�i�t� �l�e�a�d�e�r� �t�h�e�o�r�i�e�s�,� �a�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�,� 

�m�e�a�s�u�r�e� �g�e�n�e�r�a�l�i�z�e�d� �b�e�l�i�e�f�s� �a�b�o�u�t� �l�e�a�d�e�r� �t�r�a�i�t�s� �w�i�t�h�o�u�t� �e�x�p�l�i�c�i�t� �r�e�f�e�r�e�n�c�e� �t�o� �b�e�h�a�v�i�o�r�s�,� 

�s�u�b�o�r�d�i�n�a�t�e�s�,� �o�r� �l�e�a�d�e�r�-�s�u�b�o�r�d�i�n�a�t�e� �i�n�t�e�r�a�c�t�i�o�n�.� �C�o�n�v�e�r�s�e�l�y�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� 

�t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �m�a�k�e� �e�x�p�l�i�c�i�t� �r�e�f�e�r�e�n�c�e� �t�o� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� 

�s�u�b�o�r�d�i�n�a�t�e� �r�e�a�c�t�i�o�n�s�,� �a�n�d� �l�e�a�d�e�r�-�f�o�l�l�o�w�e�r� �i�n�t�e�r�a�c�t�i�o�n� �(�o�r� �l�a�c�k� �t�h�e�r�e�o�f�)�.� �H�e�n�c�e�,� 

�e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �h�y�p�o�t�h�e�s�i�z�e�d� �a�s� �d�i�r�e�c�t� �c�a�u�s�e�s� �o�f� �t�h�e�s�e� �l�e�a�d�e�r�s�h�i�p� �c�o�n�s�t�r�u�c�t�s� 

�r�e�p�r�e�s�e�n�t�e�d� �e�s�t�a�b�l�i�s�h�e�d� �o�r� �s�u�g�g�e�s�t�e�d� �c�a�u�s�e�s� �o�f� �e�i�t�h�e�r� �g�e�n�e�r�a�l� �l�e�a�d�e�r� �i�m�p�r�e�s�s�i�o�n�s� �o�r� �s�p�e�c�i�f�i�c� 

�b�e�h�a�v�i�o�r�s� �i�n�v�o�l�v�i�n�g� �l�e�a�d�e�r�-�f�o�l�l�o�w�e�r� �i�n�t�e�r�a�c�t�i�o�n�.� �F�o�r� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� 

�a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �b�e�h�a�v�i�o�r�s�,� �t�h�e� �u�t�i�l�i�z�e�d� �c�a�u�s�a�l� �a�g�e�n�t�s� �w�e�r�e� �b�a�s�e�d� �o�n� �s�u�g�g�e�s�t�i�o�n�s� �b�y� �B�a�s�s� 
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�(�1�9�8�5�a�)�.� �I�m�p�l�i�c�i�t� �l�e�a�d�e�r�s�h�i�p� �t�h�e�o�r�y� �r�e�s�e�a�r�c�h� �s�h�o�w�s� �t�h�a�t� �g�e�n�e�r�a�l� �l�e�a�d�e�r�s�h�i�p� �p�e�r�c�e�p�t�i�o�n�s� 

�p�r�e�d�i�c�t� �t�h�e� �a�s�c�r�i�b�e�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�.� 

�A� �f�i�n�a�l� �n�o�t�e� �o�n� �2�S�L�S� �c�o�n�c�e�r�n�s� �t�h�e� �a�c�t�u�a�l� �c�o�m�p�u�t�a�t�i�o�n� �o�f� �p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�e�s�.� 

�W�h�i�l�e� �t�h�e� �2�S�L�S� �p�r�o�c�e�s�s� �a�s� �o�u�t�l�i�n�e�d� �a�b�o�v�e� �i�m�p�l�i�e�s� �t�w�o� �d�i�s�t�i�n�c�t� �s�t�e�p�s�,� �a� �s�i�n�g�l�e�  ��s�t�e�p �� 

�p�r�o�c�e�d�u�r�e� �e�x�i�s�t�s� �(�B�e�r�r�y�,� �1�9�8�4�)�.� �A�v�a�i�l�a�b�l�e� �w�i�t�h� �S�A�S� �(�s�e�e� �S�A�S� �I�n�s�t�i�t�u�t�e�,� �I�n�c�.�,� �1�9�9�3�)�,� �t�h�e� 

�s�i�n�g�l�e� �s�t�e�p� �p�r�o�c�e�d�u�r�e� �s�t�i�l�l� �i�n�v�o�l�v�e�s� �t�h�e� �2�S�L�S� �m�e�c�h�a�n�i�c�s� �b�u�t� �i�s� �c�o�m�p�u�t�a�t�i�o�n�a�l�l�y� �e�a�s�i�e�r�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �t�h�e�r�e� �i�s� �n�o� �n�e�e�d� �t�o� �s�a�v�e� �e�s�t�i�m�a�t�e�s� �f�r�o�m� �t�h�e� �f�i�r�s�t� �e�q�u�a�t�i�o�n� �a�n�d� �t�h�e�n� �r�e�a�d� �t�h�e�m� �i�n�t�o� 

�t�h�e� �c�o�m�p�u�t�a�t�i�o�n� �f�o�r� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e� �r�e�g�r�e�s�s�i�o�n�s�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �t�h�e� �s�i�n�g�l�e� �s�t�e�p� 

�a�p�p�r�o�a�c�h� �p�r�o�d�u�c�e�s� �c�o�r�r�e�c�t� �s�t�a�n�d�a�r�d�i�z�e�d� �c�o�e�f�f�i�c�i�e�n�t� �e�s�t�i�m�a�t�e�s� �a�n�d� �R �� �v�a�l�u�e�s� �i�n� �t�h�e� �s�e�c�o�n�d� 

�s�t�a�g�e�.� �T�h�e� �o�n�g�i�n�a�l� �d�i�s�t�i�n�c�t� �s�t�e�p� �p�r�o�c�e�s�s� �d�o�e�s� �n�o�t�,� �a�l�t�h�o�u�g�h� �t�h�e� �u�n�s�t�a�n�d�a�r�d�i�z�e�d� �c�o�e�f�f�i�c�i�e�n�t� 

�e�s�t�i�m�a�t�e�s� �a�r�e� �t�h�e� �s�a�m�e� �i�n� �e�i�t�h�e�r� �a�p�p�r�o�a�c�h�.� �W�i�t�h�i�n� �m�u�l�t�i�e�q�u�a�t�i�o�n� �s�y�s�t�e�m�s�,� �s�t�a�n�d�a�r�d�i�z�e�d� 

�e�s�t�i�m�a�t�e�s� �a�l�l�o�w� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �v�a�r�i�a�b�l�e� �r�e�l�a�t�i�o�n�s� �b�y� �e�l�i�m�i�n�a�t�i�n�g� �s�c�a�l�i�n�g� 

�d�i�f�f�e�r�e�n�c�e�s� �a�c�r�o�s�s� �p�r�e�d�i�c�t�o�r�s�.� 

�B�a�s�e�d� �o�n� �p�h�a�s�e� �2� �r�e�s�u�l�t�s�,� �m�e�d�i�a�t�i�o�n� �m�o�d�e�l�s� �w�e�r�e� �a�s�s�e�s�s�e�d� �i�n� �t�h�e� �p�h�a�s�e� �3� �o�f� 

�t�h�i�s� �s�t�u�d�y�.� �B�e�f�o�r�e� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �p�h�a�s�e� �3�,� �h�o�w�e�v�e�r�,� �a� �b�r�i�e�f� �r�e�v�i�e�w� �o�f� �m�o�d�e�l� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�s�s�u�e�s� �f�o�l�l�o�w�.� 

�I�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �T�h�e� �c�r�u�c�i�a�l� �c�o�n�d�i�t�i�o�n� �o�f� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�c�c�u�r�s� �w�h�e�n� �s�u�f�f�i�c�i�e�n�t� 

�i�n�f�o�r�m�a�t�i�o�n� �1�s� �a�v�a�i�l�a�b�l�e� �t�o� �o�b�t�a�i�n� �u�n�i�q�u�e� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�s�.� �T�h�i�s� �i�s� �a� �b�y�p�r�o�d�u�c�t� 

�o�f� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �c�o�r�r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �v�a�r�i�a�b�l�e�s� �d�o� �n�o�t� �e�q�u�a�t�e� �t�o� �c�a�u�s�a�t�i�o�n� �w�i�t�h�o�u�t� �e�x�p�l�i�c�i�t� 

�a�s�s�u�m�p�t�i�o�n�s�.� �H�e�n�c�e�,� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �p�l�a�c�e�d� �o�n� �2�S�L�S� �e�q�u�a�t�i�o�n�s� �r�e�p�r�e�s�e�n�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�n�e�e�d�e�d� �t�o� �e�n�s�u�r�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �I�f� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �c�o�r�r�e�c�t�,� �t�h�e� �r�e�s�u�l�t� �s�h�o�u�l�d� �b�e� �a� 
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�s�y�s�t�e�m� �o�f� �v�a�r�i�a�b�l�e�s� �u�n�d�e�r� �c�e�r�t�a�i�n� �r�e�s�t�r�i�c�t�i�o�n�s� �s�u�c�h� �t�h�a�t� �t�h�e� �r�e�s�u�l�t�i�n�g� �p�a�r�a�m�e�t�e�r�s� �a�r�e� 

�i�n�t�e�r�p�r�e�t�a�b�l�e� �i�n� �c�a�u�s�a�l� �t�e�r�m�s�.� 

�T�w�o� �s�t�a�g�e� �l�e�a�s�t� �s�q�u�a�r�e�s� �i�s� �a�p�p�l�i�c�a�b�l�e� �f�o�r� �i�d�e�n�t�i�f�i�e�d� �o�r� �o�v�e�r�i�d�e�n�t�i�f�i�e�d� �m�o�d�e�l�s� 

�o�n�l�y�.� �W�h�e�n� �a� �m�o�d�e�l� �i�s� �n�o�t� �i�d�e�n�t�i�f�i�e�d� �(�u�n�d�e�r�i�d�e�n�t�i�f�i�c�a�t�i�o�n�)�,� �m�o�r�e� �t�h�a�n� �o�n�e� �s�e�t� �o�f� �p�a�r�a�m�e�t�e�r� 

�e�s�t�i�m�a�t�e�s� �e�x�i�s�t� �w�h�i�c�h� �a�r�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �o�b�s�e�r�v�e�d� �d�a�t�a� �a�n�d� �t�h�e� �m�o�d�e�l� �r�e�s�t�r�i�c�t�i�o�n�s�.� 

�U�n�d�e�r� �t�h�i�s� �c�o�n�d�i�t�i�o�n�,� �a�n�y� �m�o�d�e�l� �r�e�m�a�i�n�s� �o�p�e�n� �t�o� �a�l�t�e�r�n�a�t�i�v�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �o�r� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�s�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �i�d�e�a�l� �c�a�s�e� �o�c�c�u�r�s� �w�h�e�n� �o�n�l�y� �o�n�e� �s�e�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �w�o�u�l�d� 

�b�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �o�b�s�e�r�v�a�t�i�o�n�s� �a�n�d� �m�o�d�e�l� �r�e�s�t�r�i�c�t�i�o�n�s�.� �T�h�i�s� �l�a�t�t�e�r� �s�c�e�n�a�r�i�o� �1�s� �t�h�e� �s�t�a�t�e� �o�f� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �M�o�r�e� �p�r�e�c�i�s�e�l�y�,� �B�e�r�r�y� �(�1�9�8�4�)� �n�o�t�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�T�h�u�s�,� �w�h�e�n� �d�e�f�i�n�i�n�g� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�,� �i�t� �i�s� �u�s�e�f�u�l� �t�o� �a�s�s�u�m�e� �t�h�a�t� �w�e� �h�a�v�e� �c�o�m�p�l�e�t�e� 

�o�b�s�e�r�v�a�t�i�o�n�,� �i�.�e�.�,� �c�o�m�p�l�e�t�e� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �c�o�n�d�i�t�i�o�n�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� 

�e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �a� �m�o�d�e�l� �f�o�r� �a�l�l� �v�a�l�u�e�s� �o�f� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� �T�h�e�n� 

�w�e� �s�a�y� �t�h�a�t� �a�n� �e�q�u�a�t�i�o�n� �i�n� �a� �m�u�l�t�i�e�q�u�a�t�i�o�n� �m�o�d�e�l� �i�s� �i�d�e�n�t�i�f�i�e�d� �i�f� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�i�s� 

�c�o�n�d�i�t�i�o�n�a�l� �p�r�o�b�a�b�i�l�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n� �u�n�i�q�u�e�l�y� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �o�f� �t�h�e� 

�e�q�u�a�t�i�o�n� �(�p�.�2�4�-�2�5�)�.� 

�T�h�e� �a�b�o�v�e� �d�i�s�c�u�s�s�i�o�n� �h�i�g�h�l�i�g�h�t�s� �s�e�v�e�r�a�l� �p�o�i�n�t�s� �r�e�g�a�r�d�i�n�g� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �F�i�r�s�t�,� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �d�o�e�s� �n�o�t� �r�e�l�y� �o�n� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �d�a�t�a� �i�n� �a� �s�a�m�p�l�i�n�g� �s�e�n�s�e� �(�B�e�r�r�y�,� �1�9�8�4�)�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �i�n�c�r�e�a�s�i�n�g� �s�a�m�p�l�e� �s�i�z�e�s� �w�i�l�l� �n�o�t� �c�o�m�b�a�t� �t�h�e� �p�r�o�b�l�e�m�s� �o�f� �n�o�n�i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� 

�S�e�c�o�n�d�,� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�c�c�u�r�s� �a�t� �t�h�e� �e�q�u�a�t�i�o�n� �l�e�v�e�l� �s�u�c�h� �t�h�a�t� �a� �m�u�l�t�i�e�q�u�a�t�i�o�n� �s�y�s�t�e�m� �i�s� 

�i�d�e�n�t�i�f�i�e�d� �o�n�l�y� �i�f� �a�l�l� �e�q�u�a�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m� �a�r�e� �a�l�s�o� �i�d�e�n�t�i�f�i�e�d�.� �F�i�n�a�l�l�y�,� �n�o�n�i�d�e�n�t�i�f�i�e�d� 
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�e�q�u�a�t�i�o�n�s� �a�c�h�i�e�v�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �b�y� �p�l�a�c�i�n�g� �a�d�d�i�t�i�o�n�a�l� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e�m�.� �T�h�e�s�e� 

�r�e�s�t�r�i�c�t�i�o�n�s�,� �i�n� �e�f�f�e�c�t�,� �a�d�d� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �s�y�s�t�e�m�.� 

�T�h�e�r�e� �a�r�e� �t�w�o� �m�a�j�o�r� �p�r�o�c�e�s�s�e�s� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �i�f� �a�n� �e�q�u�a�t�i�o�n� �i�s� �i�d�e�n�t�i�f�i�e�d�:� �t�h�e� 

�o�r�d�e�r� �a�n�d� �r�a�n�k� �c�o�n�d�i�t�i�o�n�.� �T�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �1�s� �a� �s�i�m�p�l�e� �c�o�u�n�t�i�n�g� �p�r�o�c�e�s�s� �t�h�a�t� 

�d�e�t�e�r�m�i�n�e�s� �w�h�e�t�h�e�r� �t�h�e�r�e� �i�s� �n�e�c�e�s�s�a�r�y�,� �b�u�t� �n�o�t� �s�u�f�f�i�c�i�e�n�t�,� �e�v�i�d�e�n�c�e� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� 

�H�e�n�c�e�,� �i�f� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �f�a�i�l�s�,� �t�h�e�n� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �u�n�d�e�r�i�d�e�n�t�i�f�i�e�d�;� �h�o�w�e�v�e�r�,� �a� 

�s�u�c�c�e�s�s�f�u�l� �t�e�s�t� �u�n�d�e�r� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �d�o�e�s� �n�o�t� �g�u�a�r�a�n�t�e�e� �t�h�a�t� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �i�d�e�n�t�i�f�i�e�d�.� 

�S�p�e�c�i�f�i�c�a�l�l�y�,� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �i�s� �s�a�t�i�s�f�i�e�d� �i�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�l�a�t�i�o�n� �h�o�l�d�s�:� 

�w�h�e�r�e� �k�_� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �m�o�d�e�l� �e�x�c�l�u�d�e�d� �f�r�o�m� �t�h�e� 

�s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n� �u�n�d�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �a�n�d� �m�;� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�n�d�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e�s� �f�r�o�m� �t�h�e� �m�o�d�e�l� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �e�q�u�a�t�i�o�n� �b�e�i�n�g� �t�e�s�t�e�d�.� �T�h�e� �m�;� �v�a�l�u�e� �i�n�c�l�u�d�e�s� �t�h�e� 

�e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �b�e�i�n�g� �e�x�p�l�a�i�n�e�d�/�p�r�e�d�i�c�t�e�d� �b�y� �t�h�e� �e�q�u�a�t�i�o�n�.� 

�T�a�b�l�e� �7� �p�r�e�s�e�n�t�s� �t�h�e� �k�,� �a�n�d� �m�,� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �u�s�e�d� �i�n� �t�h�e� 

�n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l�s� �s�h�o�w� �i�n� �T�a�b�l�e� �6�.� �E�a�c�h� �o�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �f�o�r� �t�h�i�s� �p�r�e�s�e�n�t� �i�n�v�e�s�t�i�g�a�t�i�o�n� 

�s�a�t�i�s�f�y� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n�.� �A�l�l� �n�i�n�e� �n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l�s� �s�a�t�i�s�f�i�e�d� �t�h�e� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� 

�f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� 

�T�h�e� �d�e�f�i�n�i�t�i�v�e� �t�e�s�t� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�s� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n�.� �T�h�i�s� �n�e�c�e�s�s�a�r�y� �a�n�d� 

�s�u�f�f�i�c�i�e�n�t� �c�o�n�d�i�t�i�o�n� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�n�v�o�l�v�e�s� �t�a�k�i�n�g� �l�i�n�e�a�r� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �e�a�c�h� �e�q�u�a�t�i�o�n�.� 

�I�f� �a� �d�i�f�f�e�r�e�n�t� �e�q�u�a�t�i�o�n� �o�f� �t�h�e� �s�a�m�e� �f�o�r�m�,� �u�s�i�n�g� �t�h�e� �s�a�m�e� �v�a�r�i�a�b�l�e�s� �a�s� �t�h�e� �e�q�u�a�t�i�o�n� �i�n� 

�q�u�e�s�t�i�o�n� �c�a�n� �b�e� �f�o�r�m�u�l�a�t�e�d�,� �t�h�e�n� �t�h�a�t� �e�q�u�a�t�i�o�n� �i�s� �u�n�d�e�r�i�d�e�n�t�i�f�i�e�d�.� �F�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�,� �i�t� 
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�T�a�b�l�e� �7� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �O�r�d�e�r� �C�o�n�d�i�t�i�o�n� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 

� � 

� � 

� � 

�M�o�d�e�l� �E�n�d�o�g�e�n�o�u�s� �V�a�r�i�a�b�l�e� �K�e� �m�,� �k�e�>�m�,�-�1�?� 

�1� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �1� �2� �Y�e�s� 

�1� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 

�2� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �1� �2� �Y�e�s� 

�2� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 

�3� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e� �1� �2� �Y�e�s� 

�3� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 

�4� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n� �1� �2� �Y�e�s� 

�4� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �1� �2� �Y�e�s� 

�5� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n� �1� �2� �Y�e�s� 

�5� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �3� �2� �Y�e�s� 

�6� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �1� �2� �Y�e�s� 

�6� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �1� �2� �Y�e�s� 

�7� �M�B�E� �a�c�t�i�v�e� �1� �2� �Y�e�s� 

�7� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 

�8� �M�B�E� �p�a�s�s�i�v�e� �1� �2� �Y�e�s� 

�8� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 

�9� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �1� �2� �Y�e�s� 

�9� �_�_� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �2� �2� �Y�e�s� 
� � 

�N�o�t�e�.� �k�,� �=� �n�u�m�b�e�r� �o�f� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �e�x�c�l�u�d�e�d� �f�r�o�m� �e�q�u�a�t�i�o�n�;� 
�m�j�;� �=� �n�u�m�b�e�r� �o�f� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e�d� �i�n� �e�q�u�a�t�i�o�n�.� 
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�m�u�s�t� �b�e� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�a�k�i�n�g� �l�i�n�e�a�r� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �a� �e�q�u�a�t�i�o�n� �c�a�n� �n�o�t� �p�r�o�d�u�c�e� 

�a�n�o�t�h�e�r� �o�f� �t�h�e� �s�a�m�e� �f�o�r�m� �u�s�i�n�g� �t�h�e� �s�a�m�e� �v�a�r�i�a�b�l�e�s� �(�B�e�r�r�y�,� �1�9�8�4�)�.� 

�M�a�t�r�i�x� �a�l�g�e�b�r�a� �a�l�l�o�w�s� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n� �i�n� �m�o�s�t� 

�a�p�p�l�i�c�a�t�i�o�n�s�,� �b�u�t� �B�e�r�r�y� �(�1�9�8�4�)� �p�r�e�s�e�n�t�s� �a� �s�y�m�b�o�l�i�c� �a�l�g�o�r�i�t�h�m� �w�h�i�c�h� �s�i�m�u�l�a�t�e�s� �t�h�e� �m�a�t�r�i�x� 

�a�l�g�e�b�r�a� �a�p�p�r�o�a�c�h�.� �I�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �m�o�d�e�l� �i�n� �m�a�t�r�i�x� �f�o�r�m�a�t�,� �s�u�b�s�t�i�t�u�t�e�s� �s�y�m�b�o�l�s� �(�i�.�e�.�,� �0� 

�a�n�d� �*�)� �f�o�r� �v�a�r�i�a�b�l�e� �c�o�m�p�o�n�e�n�t�s�,� �a�n�d� �f�o�l�l�o�w�s� �a� �f�l�o�w�c�h�a�r�t� �d�e�p�i�c�t�i�n�g� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �t�h�e� 

�s�y�m�b�o�l�s�.� �I�n� �e�s�s�e�n�c�e�,� �B�e�r�r�y ��s� �a�p�p�r�o�a�c�h� �s�i�m�u�l�a�t�e�s� �t�a�k�i�n�g� �l�i�n�e�a�r� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �e�a�c�h� 

�e�q�u�a�t�i�o�n�.� 

�T�h�e� �a�l�g�o�r�i�t�h�m� �i�s� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d�,� �b�u�t� �t�o�o� �l�e�n�g�t�h�y� �t�o� �i�n�c�l�u�d�e�d� �h�e�r�e�.� �S�u�f�f�i�c�e� �i�t� 

�t�o� �s�a�y�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �t�h�e� �p�r�e�l�i�m�i�n�a�r�y� �i�n�d�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �w�e�r�e� �c�o�n�f�i�r�m�e�d� 

�w�i�t�h� �t�e�s�t�i�n�g� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n�>�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�n� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �2�S�L�S� �p�r�o�c�e�s�s�,� �J�a�m�e�s� �&� 

�S�i�n�g�h� �(�1�9�7�8�)� �n�o�t�e� �t�h�a�t� �g�e�n�e�r�a�l�l�y� �a�t� �l�e�a�s�t� �o�n�e� �(�1�)� �i�n�s�t�r�u�m�e�n�t� �i�s� �n�e�e�d�e�d� �f�o�r� �e�a�c�h� �e�n�d�o�g�e�n�o�u�s� 

�v�a�r�i�a�b�l�e� �t�o� �a�c�h�i�e�v�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �E�a�c�h� �o�f� �t�h�e� �n�o�n�r�e�c�u�r�s�i�v�e� �m�o�d�e�l�s� �s�a�t�i�s�f�y� �t�h�i�s� �g�u�i�d�e�l�i�n�e� �a�s� 

�w�e�l�l�.� �H�e�n�c�e�,� �h�a�v�i�n�g� �s�a�t�i�s�f�i�e�d� �t�h�r�e�e� �r�u�l�e�s�/�g�u�i�d�e�l�i�n�e�s� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�,� �t�h�e� �2�S�L�S� �m�o�d�e�l�s� 

�p�o�s�s�e�s�s� �e�n�o�u�g�h� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �g�e�n�e�r�a�t�e� �u�n�i�q�u�e� �p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�e�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� 

�m�o�d�e�l� �r�e�s�t�r�i�c�t�i�o�n�s�.� 

�P�h�a�s�e� �3�:� �R�e�g�r�e�s�s�i�o�n� �A�n�a�l�y�s�i�s� 

�P�h�a�s�e� �3� �o�f� �t�h�i�s� �s�t�u�d�y� �(�h�y�p�o�t�h�e�s�e�s� �8� �t�h�r�o�u�g�h� �1�0�)� �u�s�e�d� �r�e�g�r�e�s�s�i�o�n� �t�o� �a�s�s�e�s�s� 

�m�e�d�i�a�t�i�o�n� �m�o�d�e�l�s� �(�B�a�r�o�n� �&� �K�e�n�n�y�,� �1�9�8�6�;� �J�u�d�d� �&� �K�e�n�n�y�,� �1�9�8�1�)�.� �B�a�s�e�d� �o�n� �t�h�e� �2�S�L�S� 

�r�e�s�u�l�t�s�,� �t�h�e� �l�e�a�d�e�r�s�h�i�p� �c�o�n�s�t�r�u�c�t� �w�i�t�h� �t�h�e� �g�r�e�a�t�e�r� �c�a�u�s�a�l� �i�m�p�a�c�t� �o�n� �t�h�e� �o�t�h�e�r� �(�i�.�e�.�,� �l�e�a�d�e�r� 

� � 

�5� �H�a�n�d�w�r�i�t�t�e�n� �t�e�s�t�s� �o�f� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �c�o�p�i�e�s� �o�f� �t�h�e� �a�l�g�o�r�i�t�h�m� �a�n�d� �f�l�o�w�c�h�a�r�t� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� �a�u�t�h�o�r�.� 
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�p�r�o�t�o�t�y�p�e� �v�e�r�s�u�s� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�)� �w�a�s� �r�e�g�a�r�d�e�d� �a�s� �t�h�e� �a�n�t�e�c�e�d�e�n�t� �i�n� �a�s�s�e�s�s�i�n�g� �c�o�m�b�i�n�e�d� 

�e�f�f�e�c�t�s� �o�n� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �T�h�e� �o�t�h�e�r� �l�e�a�d�e�r� �c�o�n�s�t�r�u�c�t� �f�u�n�c�t�i�o�n�e�d� �a�s� �t�h�e� �m�e�d�i�a�t�o�r�.� 

�T�o� �i�l�l�u�s�t�r�a�t�e� �B�a�r�o�n� �&� �K�e�n�n�y ��s� �(�1�9�8�6�)� �r�e�c�o�m�m�e�n�d�e�d� �p�r�o�c�e�d�u�r�e�,� �i�t� �i�s� �a�s�s�u�m�e�d� 

�t�h�a�t� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�A�)� �a�f�f�e�c�t�s� �w�o�r�k� �o�u�t�c�o�m�e�s� �(�C�)� �v�i�a� �t�h�e� �m�e�d�i�a�t�i�o�n� �o�f� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� 

�(�B�)� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �2�.� �A� �t�e�s�t� �o�f� �m�e�d�i�a�t�i�o�n� �r�e�q�u�i�r�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�g�r�e�s�s�i�o�n� �m�o�d�e�l�s� 

�(�c�a�l�l�e�d� �s�t�e�p�s� �f�o�r� �p�e�d�a�g�o�g�i�c�a�l� �p�u�r�p�o�s�e�s�)�:� 

�s�t�e�p� �1�:� �B�=�A�;� 

�s�t�e�p�2�:� �C�=�A�;� 

�s�t�e�e�p�3� �C�=�A�+�B�.� 

�S�t�e�p� �1� �r�e�q�u�i�r�e�s� �r�e�g�r�e�s�s�i�n�g� �t�h�e� �m�e�d�i�a�t�o�r� �o�n� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�;� �s�t�e�p� �2� �r�e�q�u�i�r�e�s� 

�r�e�g�r�e�s�s�i�n�g� �t�h�e� �o�u�t�c�o�m�e� �o�r� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�n� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�;� �a�n�d� �s�t�e�p� �3� 

�r�e�q�u�i�r�e�s� �r�e�g�r�e�s�s�i�n�g� �t�h�e� �o�u�t�c�o�m�e� �v�a�r�i�a�b�l�e� �o�n� �b�o�t�h� �t�h�e� �m�e�d�i�a�t�o�r� �a�n�d� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �(�B�a�r�o�n� �&� �K�e�n�n�y�,� �1�9�8�6�)�.� �A� �s�i�m�p�l�e� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �p�a�t�t�e�r�n� �o�f� 

�r�e�l�a�t�i�o�n�s� �a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� �s�t�e�p�s� �p�r�o�v�i�d�e�s� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �p�r�o�p�o�s�e�d� �m�e�d�i�a�t�i�o�n� �m�o�d�e�l�.� 

�S�p�e�c�i�f�i�c�a�l�l�y�,� �s�u�c�c�e�s�s�f�u�l� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �p�r�o�p�o�s�e�d� �m�e�d�i�a�t�i�o�n� �m�o�d�e�l� �w�i�l�l� �s�h�o�w� 

�t�h�a�t� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �p�r�e�d�i�c�t� �t�h�e� �m�e�d�i�a�t�o�r� �i�n� �s�t�e�p� �1�.� �I�n� �s�t�e�p� �2�,� �t�h�e� 

�o�u�t�c�o�m�e� �v�a�r�i�a�b�l�e� �s�h�o�u�l�d� �b�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �p�r�e�d�i�c�t�e�d� �b�y� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �F�i�n�a�l�l�y�,� 

�t�h�e� �m�e�d�i�a�t�o�r� �s�h�o�u�l�d� �p�r�e�d�i�c�t� �t�h�e� �o�u�t�c�o�m�e� �i�n� �s�t�e�p� �3�.� �A� �n�o�n�s�i�g�n�i�f�i�c�a�n�t� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� 

�i�n� �t�h�e� �s�t�e�p� �3� �r�e�g�r�e�s�s�i�o�n� �p�r�o�v�i�d�e�s� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �p�e�r�f�e�c�t� �m�e�d�i�a�t�i�o�n� �(�B�a�r�o�n� �&� �K�e�n�n�y�,� 

�1�9�8�1�)�.� �F�o�r� �p�a�r�t�i�a�l� �m�e�d�i�a�t�i�o�n�,� �t�h�e� �e�f�f�e�c�t� �o�f� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�n� �t�h�e� �o�u�t�c�o�m�e� �m�u�s�t� 
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�b�e� �l�e�s�s� �i�n� �s�t�e�p� �3� �t�h�a�n� �s�t�e�p� �2�.� �T�h�i�s� �a�p�p�r�o�a�c�h� �d�o�e�s� �n�o�t� �r�e�q�u�i�r�e� �t�h�e� �u�s�e� �o�f� �a�n�y� �p�a�r�t�i�a�l�l�i�n�g� �o�r� 

�h�i�e�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�s� �(�c�f�.� �C�o�h�e�n� �&� �C�o�h�e�n�,� �1�9�8�3�)�.� 

�(�B�)� 
�L�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

� � �(�A�)� �L�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �>� � �(�B�)� �W�o�r�k� �o�u�t�c�o�m�e�s� 

�F�i�g�u�r�e� �2�.� �G�e�n�e�r�a�l� �f�o�r�m� �o�f� �t�h�e� �n�i�n�e� �m�e�d�i�a�t�i�o�n� �m�o�d�e�l�s� �a�s�s�e�s�s�i�n�g� �t�h�e� �c�o�m�b�i�n�e�d� �i�n�f�l�u�e�n�c�e� �o�f� 

�l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �o�n� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�T�h�e� �a�n�a�l�y�s�e�s� �o�f� �p�h�a�s�e� �3� �c�l�a�r�i�f�i�e�d� �t�h�e� �m�a�g�n�i�t�u�d�e� �a�n�d� �n�a�t�u�r�e� �i�n� �w�h�i�c�h� �i�m�p�l�i�c�i�t� 

�l�e�a�d�e�r� �t�h�e�o�r�i�e�s� �a�n�d� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d�/�o�r� �l�a�'�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� 

�c�o�m�b�i�n�e�d� �t�o� �i�n�f�l�u�e�n�c�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 
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�R�e�s�u�l�t�s�©� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �V�a�r�i�a�b�l�e�s� 

�T�h�e� �s�u�b�s�t�a�n�t�i�v�e� �v�a�r�i�a�b�l�e�s� �u�t�i�l�i�z�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �f�a�l�l� �u�n�d�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�c�a�t�e�g�o�r�i�e�s�:� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s�,� �w�o�r�k� �o�u�t�c�o�m�e�s�,� �s�u�p�p�l�e�m�e�n�t�a�r�y� �v�a�r�i�a�b�l�e�s�,� 

�a�n�d� �d�e�m�o�g�r�a�p�h�i�c�s�.� �L�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �r�e�f�l�e�c�t� �s�u�b�o�r�d�i�n�a�t�e� �r�a�t�i�n�g�s� �o�f� �t�h�e�i�r� �i�m�m�e�d�i�a�t�e� 

�s�u�p�e�r�v�i�s�o�r�s� �i�n� �t�e�r�m�s� �o�f� �t�h�e�i�r� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�,� �t�r�a�n�s�a�c�t�i�o�n�a�l�,� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� 

�b�e�h�a�v�i�o�r�s�.� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �i�n�c�l�u�d�e�d� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �(�A�C�)�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� 

�l�e�a�d�e�r�s�h�i�p� �(�I�L�)�,� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e� �(�I�I�)�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n� �(�I�C�)�,� �a�n�d� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n� �(�I�S�)�.� �T�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �i�n�c�l�u�d�e�d� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �(�C�R�)�,� �m�a�n�a�g�e�m�e�n�t�-� 

�b�y�-�e�x�c�e�p�t�i�o�n� �a�c�t�i�v�e� �(�M�B�E�A�)�,� �a�n�d� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �p�a�s�s�i�v�e� �(�M�B�E�P�)�.� �L�a�i�s�s�e�z�-� 

�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �(�L�L�)� �w�a�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �a� �s�i�n�g�l�e� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�.� �L�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�s� 

�r�e�f�l�e�c�t� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �s�u�b�o�r�d�i�n�a�t�e�s� �p�e�r�c�e�i�v�e�d� �t�h�e�i�r� �s�u�p�e�r�v�i�s�o�r� �a�s� �p�o�s�s�e�s�s�i�n�g� �t�r�a�i�t�s� 

�c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �a� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�G�L�P�)�,� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�N�L�P�)�,� �a�n�d� �a� 

�p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�P�L�P�)�.� 

�T�h�e� �f�o�c�a�l� �w�o�r�k� �o�u�t�c�o�m�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �i�n�c�l�u�d�e�d� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� �(�J�S�)�,� 

�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n� �(�S�S�)�,� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�e�r�t� �e�x�t�r�a� �e�f�f�o�r�t� �(�E�E�)�,� �a�n�d� �t�u�r�n�o�v�e�r� 

�i�n�t�e�n�t�i�o�n�s� �(�T�I�)�.� �O�f� �t�h�e�s�e�,� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s� �r�e�p�r�e�s�e�n�t� �o�u�t�c�o�m�e�s� �n�o�t� 

�c�o�m�m�o�n�l�y� �i�n�v�e�s�t�i�g�a�t�e�d� �i�n� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �s�t�u�d�i�e�s�.� 

�T�h�e� �s�u�p�p�l�e�m�e�n�t�a�r�y� �v�a�r�i�a�b�l�e�s� �m�e�a�s�u�r�e�d� �a�d�d�i�t�i�o�n�a�l�,� �n�o�n�-�f�o�c�a�l� �c�o�n�s�t�r�u�c�t�s� �u�s�e�d� 

�t�o� �s�p�e�c�i�f�y� �t�h�e� �c�a�u�s�a�l� �m�o�d�e�l�s� �d�u�r�i�n�g� �p�h�a�s�e� �2� �o�f� �t�h�e� �s�t�u�d�y�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e�d� �l�e�a�d�e�r�-� 

� � 

�6� �A�l�l� �S�i�g�n�i�f�i�c�a�n�c�e� �t�e�s�t� �r�e�p�o�r�t�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �.�0�5� �a�l�p�h�a� �l�e�v�e�l�.� 
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�m�e�m�b�e�r�-�e�x�c�h�a�n�g�e� �q�u�a�l�i�t�y� �(�L�M�X�)�,� �l�e�a�d�e�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �(�E�F�F�E�C�T�)�,� �t�r�u�s�t� �i�n� �l�e�a�d�e�r� �(�T�R�)�,� 

�g�e�n�e�r�a�l�i�z�e�d� �l�e�a�d�e�r�s�h�i�p� �p�e�r�c�e�p�t�i�o�n�s� �(�L�P�)�,� �s�u�p�p�o�r�t� �f�o�r� �i�n�n�o�v�a�t�i�o�n� �(�S�I�)�,� �a�n�d� �p�a�y�-�f�o�r�-� 

�p�e�r�f�o�r�m�a�n�c�e� �e�x�p�e�c�t�a�t�i�o�n�s� �(�P�P�)�.� 

�T�h�e� �f�i�n�a�l� �c�l�a�s�s� �o�f� �v�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �m�e�a�s�u�r�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�d�e�m�o�g�r�a�p�h�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�:� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�n�u�r�e� �(�O�T�)�,� �j�o�b� �t�e�n�u�r�e� �(�J�T�)�,� �t�e�n�u�r�e� �u�n�d�e�r� 

�i�m�m�e�d�i�a�t�e� �s�u�p�e�r�v�i�s�o�r� �(�S�T�)�,� �a�g�e�,� �a�n�d� �e�d�u�c�a�t�i�o�n� �(�E�D�U�C�A�T�E�)�.� �D�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s� 

�p�r�o�v�i�d�e� �b�o�t�h� �s�a�m�p�l�e� �d�e�s�c�r�i�p�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �a�d�d�i�t�i�o�n�a�l� �s�p�e�c�i�f�i�c�a�t�i�o�n� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� 

�c�a�u�s�a�l� �m�o�d�e�l�s�.� 

�T�a�b�l�e� �8� �d�i�s�p�l�a�y�s� �t�h�e� �v�a�r�i�a�b�l�e� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n�s� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e�s� �(�w�h�e�r�e� 

�a�p�p�l�i�c�a�b�l�e�)�.� �W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� �a�l�l� �c�o�m�p�o�s�i�t�e� �m�e�a�s�u�r�e�s� �h�a�d� 

�r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e�s� �a�b�o�v�e� �.�7�5�,� �t�h�e�r�e�b�y� �e�x�c�e�e�d�i�n�g� �t�h�e� �c�o�m�m�o�n�l�y� �u�t�i�l�i�z�e�d� �l�o�w�e�r�-�b�o�u�n�d� 

�s�t�a�n�d�a�r�d� �o�f� �.�7�0� �(�N�u�n�n�a�l�l�y�,� �1�9�7�8�)�.� �T�h�e� �r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e� �f�o�r� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� �.�5�0�,� 

�f�a�i�l�e�d� �t�o� �r�e�a�c�h� �t�h�i�s� �c�o�n�v�e�n�t�i�o�n�a�l� �l�e�v�e�l�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�h�r�e�e� �t�r�a�i�t� �i�t�e�m�s� �w�e�r�e� 

�d�r�o�p�p�e�d� �f�r�o�m� �u�s�e� �i�n� �t�h�i�s� �m�e�a�s�u�r�e�:� �u�n�e�m�o�t�i�o�n�a�l�,� �c�o�n�s�e�r�v�a�t�i�v�e�,� �a�n�d� �s�t�r�i�c�t�.� �W�i�t�h� �t�h�e� 

�r�e�m�a�i�n�i�n�g� �t�w�o� �i�t�e�m�s�,�  ��m�a�n�i�p�u�l�a�t�i�v�e �� �a�n�d�  ��d�i�s�h�o�n�e�s�t ��,� �t�h�e� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �r�e�s�u�l�t�e�d� 

�i�n� �a� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �o�f� �.�6�7�.� �T�h�u�s�,� �t�h�e� �f�i�n�a�l� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e� �c�o�n�t�a�i�n�e�d� �o�n�l�y� 

�t�w�o� �i�t�e�m�s�.� 

�E�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �g�o�o�d�,� �n�e�u�t�r�a�l�,� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �g�o�o�d� �a�n�d� �n�e�u�t�r�a�l� �p�r�o�t�o�t�y�p�e�s� �c�o�r�r�e�l�a�t�e�d� �p�o�s�i�t�i�v�e�l�y� �a�t� �.�7�0� �(�p� �<� �.�0�5�)�,� 

�g�o�o�d� �a�n�d� �p�o�o�r� �p�r�o�t�o�t�y�p�e�s� �c�o�r�r�e�l�a�t�e�d� �n�e�g�a�t�i�v�e�l�y� �a�t� �-�.�3�2� �(�p� �<� �.�0�5�)�,� �a�n�d� �n�e�u�t�r�a�l� �a�n�d� �p�o�o�r� 

�p�r�o�t�o�t�y�p�e�s� �c�o�r�r�e�l�a�t�e�d� �w�e�a�k�l�y� �a�t� �.�1�9� �(�p� �<� �.�1�0�)�.� �I�n� �a�d�d�i�t�i�o�n�a�l� �a�n�a�l�y�s�e�s�,� �m�e�a�n� �s�c�o�r�e�s� �w�e�r�e� 
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�c�o�m�p�u�t�e�d� �b�y� �t�a�k�i�n�g� �t�h�e� �a�v�e�r�a�g�e� �r�a�t�i�n�g� �a�c�r�o�s�s� �t�h�e� �t�r�a�i�t�s� �f�o�r� �e�a�c�h� �l�e�a�d�e�r�s�h�i�p� �l�e�v�e�l�.� �T�h�e� 

�m�e�a�n�s� �f�o�r� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�3�.�7�)� �a�n�d� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�3�.�0�)� �w�e�r�e� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �(�t�(�9�0�)� �=� �8�.�5�8�,� �p� �<� �.�0�5�)�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �m�e�a�n�s� �f�o�r� �g�o�o�d� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�e� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�1�.�8�)� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �(�t�(�9�0�)� �=� �1�2�.�0�4�,� �p� �<� 

�.�0�5�)�,� �a�s� �w�e�r�e� �t�h�e� �m�e�a�n�s� �f�o�r� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �a�n�d� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e� �(�t�(�9�0�)� �=� 

�1�0�.�0�3�,� �p�<� �.�0�5�)�.� �H�e�n�c�e�,� �b�o�t�h� �t�h�e� �p�a�t�t�e�r�n� �o�f� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n�s� �a�n�d� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s� 

�d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�h�e� �p�r�o�t�o�t�y�p�e� �m�e�a�s�u�r�e�s� �r�e�f�l�e�c�t�e�d� �t�h�e�i�r� �i�n�t�e�n�d�e�d� �l�e�v�e�l� �o�f� �l�e�a�d�e�r� 

�p�r�o�t�o�t�y�p�i�c�a�l�i�t�y�.� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �S�a�m�p�l�e� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�W�i�t�h� �d�a�t�a� �p�r�o�v�i�d�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �a�c�r�o�s�s� �t�h�r�e�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �i�t� �w�a�s� �n�e�c�e�s�s�a�r�y� 

�t�o� �a�s�s�e�s�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�a�m�p�l�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�a�b�l�e�s� �9� �t�h�r�o�u�g�h� �1�2� �c�o�n�t�a�i�n� 

�t�h�e� �m�e�a�n� �c�o�m�p�a�r�i�s�o�n� �o�f� �s�u�r�v�e�y� �v�a�r�i�a�b�l�e�s� �b�y� �o�r�g�a�n�i�z�a�t�i�o�n�,� �c�l�a�s�s�i�f�i�e�d� �b�y� �l�e�a�d�e�r�s�h�i�p� �v�a�r�i�a�b�l�e�s� 

�(�i�n�c�l�u�d�i�n�g� �b�e�h�a�v�i�o�r�s� �a�n�d� �p�r�o�t�o�t�y�p�e�s�)�,� �w�o�r�k� �o�u�t�c�o�m�e�s�,� �s�u�p�p�l�e�m�e�n�t�a�r�y� �v�a�r�i�a�b�l�e�s�,� �a�n�d� 

�d�e�m�o�g�r�a�p�h�i�c�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�I�n� �a�l�l�,� �t�h�e�r�e� �w�e�r�e� �2�7� �s�u�b�s�t�a�n�t�i�v�e� �v�a�r�i�a�b�l�e�s� �f�o�r� �c�o�m�p�a�r�i�s�o�n� �a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�s�,� �r�e�s�u�l�t�i�n�g� �i�n� �8�1� �m�e�a�n� �c�o�m�p�a�r�i�s�o�n�s�.� �T�e�n� �o�u�t� �o�f� �8�1� �(�1�2�.�3�%�)� �o�f� �t�h�e�s�e� 

�c�o�m�p�a�r�i�s�o�n�s� �r�e�s�u�l�t�e�d� �i�n� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �a�t� �t�h�e� �p� �<� �.�0�5� �l�e�v�e�l� �u�s�i�n�g� �D�u�n�c�a�n ��s� �m�u�l�t�i�p�l�e� 

�r�a�n�g�e� �t�e�s�t� �(�H�a�y�s�,� �1�9�8�1�)�.� �H�o�w�e�v�e�r�,� �t�h�r�e�e� �o�f� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s�,� �o�r�g�a�n�i�z�a�t�i�o�n� �t�e�n�u�r�e�,� �j�o�b� 

�t�e�n�u�r�e�,� �a�n�d� �t�e�n�u�r�e� �u�n�d�e�r� �s�u�p�e�r�v�i�s�o�r�,� �w�e�r�e� �h�i�g�h�l�y� �s�i�m�i�l�a�r� �a�n�d� �h�a�d� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n�s� �a�b�o�v�e� 

�.�7�1�.� �D�i�s�r�e�g�a�r�d�i�n�g� �t�h�e�s�e� �v�a�r�i�a�t�i�o�n�s� �i�n� �o�p�e�r�a�t�i�o�n�a�l�i�z�i�n�g� �t�e�n�u�r�e�,� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� 

�s�i�g�n�i�f�i�c�a�n�t� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s� �d�r�o�p�p�e�d� �t�o� �8� �o�u�t� �o�f� �8�1� �(�9�.�9�%�)�.� �T�h�i�s� �r�a�t�e� �s�l�i�g�h�t�l�y� �e�x�c�e�e�d�s� �t�h�e� 

�8�9



�T�a�b�l�e� �9� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �L�e�a�d�e�r�s�h�i�p� �V�a�r�i�a�b�l�e�s� �b�y� �O�r�g�a�n�i�z�a�t�i�o�n� 

� � 

� � 

� � 

�O�r�g�a�n�i�z�a�t�i�o�n� �1� �O�r�g�a�n�i�z�a�t�i�o�n� �2� �O�r�g�a�n�i�z�a�t�i�o�n� �3� 

�r�e�a�c�e�s�n�P�p� �6�6�h�m�M�m�6�h�6�U�S�D�U�n�l�l�C�O�U�M�~ ��C�O�U�S�D�U�l�U�l�l�C�U�M �� �O�S�D� �V�a�r�i�a�b�l�e�s� �~� 

�T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� 

�A�C� �2�9�.�0�0� �5�.�3�9� �1�1� �2�9�.�5�3� �8�.�8�6� �1�7� �2�6�.�5�7� �7�.�6�0� �5�8� 

�i�I� �3�4�.�2�7� �6�.�6�3� �1�1� �3�2�6�1� �1�0�4�0� �1�8� �2�9�.�3�8� �8�.�4�6� �5�8� 

�I�L� �3�6�.�6�7�°� �6�.�1�7� �1�2� �3�6�.�6�5�°� �9�.�2�8� �1�7� �2�9�.�4�1�°� �9�.�8�7� �5�9� 

�I�S� �3�3�.�6�2�7� �4�.�2�3� �1�3� �3�1�.�8�2�°�°� �9�7�6� �1�7� �2�7�.�2�7�?� �8�8�7� �5�5� 

�I�c� �3�0�.�7�7� �5�.�9�7� �1�3� �2�9�.�9�4� �1�0�.�3�7� �1�8� �2�6�.�0�9� �8�.�1�1� �5�6� 

�T�r�a�n�s�a�c�t�i�o�n�a�l� 

�C�R� �2�4�.�2�5� �7�.�1�2� �1�2� �2�5�.�3�3� �9�.�9�9� �1�5� �2�1�.�7�1� �8�.�1�2� �5�5� 

�M�B�E�A� �1�7�.�7�5� �4�.�7�3� �1�2� �1�9�.�7�8� �4�.�6�1� �1�8� �1�7�.�1�4�1� �6�.�1�2� �5�7� 

�M�B�E�P� �1�5�.�7�7� �4�.�4�9� �1�3� �1�4�.�5�9� �6�.�8�2� �1�7� �1�8�.�1�8� �7�.�3�9� �5�5� 

�L�e�a�d�e�r� �P�r�o�t�o�t�y�p�e� 

�_� �G�L�P� �1�9�.�0�8�"� �2�.�8�7� �1�3�.� �2�0�.�4�4�"� �9�3�.�1�3� �1�8� �1�7�.�4�0�°� �5�.�0�4� �6�0� 

�N�L�P� �1�4�.�6�9�°� �3�.�1�5� �1�3�.� �1�8�.�0�0�°� �3�.�4�6� �1�8� �1�4�.�2�3�°� �4�.�8�0� �6�0� 

�P�L�P� �3�.�2�3� �1�.�0�9� �1�3� �3�.�8�3� �2�.�0�1� �1�8� �3�.�6�5� �1�.�7�8� �6�0� 

�L�a�i�s�s�e�z�-�f�a�i�r�e� �1�6�.�0�0� �6�.�5�1� �1�1� �1�3�.�8�2� �4�.�0�0� �1�7� �1�6�.�9�8� �8�.�6�1� �5�7� 
�N�o�t�e�.� �A�C� �=� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�;� �|�|� �=� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�;� �I�L� �=� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �l�e�a�d�e�r�s�h�i�p�;� 
�I�S� �=� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�;� �I�C� �=� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�;� �C�R� �=� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�;� 
�M�B�E�A� �=� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �a�c�t�i�v�e�;� �M�B�E�P� �=� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �p�a�s�s�i�v�e� 
�G�L�P� �=� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�;� �N�L�P� �=� �n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�;� �P�L�P� �=� �p�o�o�r� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�;� 
�O�r�g�a�n�i�z�a�t�i�o�n� �1� �=� �h�e�a�l�t�h� �c�a�r�e�;� �o�r�g�a�n�i�z�a�t�i�o�n� �2� �=� �v�i�d�e�o� �p�r�o�d�u�c�t�i�o�n�;� 
�o�r�g�a�n�i�z�a�t�i�o�n� �3� �=� �r�e�s�e�a�r�c�h�;� �m�e�a�n�s� �i�n� �s�a�m�e� �r�o�w� �t�h�a�t� �d�o� �n�o�t� �s�h�a�r�e� �s�a�m�e� �s�u�p�e�r�s�c�r�i�p�t� 
�d�i�f�f�e�r� �a�t� �p� �<� �.�0�5�.



�T�a�b�l�e� �1�0� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �W�o�r�k� �O�u�t�c�o�m�e�s� �b�y� �O�r�g�a�n�i�z�a�t�i�o�n� 

� � 

� � 

�O�r�g�a�n�i�z�a�t�i�o�n� �1� �O�r�g�a�n�i�z�a�t�i�o�n� �2� �O�r�g�a�n�i�z�a�t�i�o�n� �3� 

�C�u�i�c�o�m�e�s� �=�m� �s�D� �n�n� �M� �s�D� �n� �M�~�$�D� �V�a�r�i�a�b�l�e�s� 

�J�o�b� 
�.� �.� �1�5�.�7�7� �3�.�0�0� �1�3� �1�4�.�1�7� �4�.�9�0� �1�8� �1�5�.�5�1� �4�.�6�4� �5�9� 

�S�a�t�i�s�f�a�c�t�i�o�n� 

�S�a�t�i�s�f�a�c�t�i�o�n� 
�w�i�t�h� �1�5�.�9�2� �4�.�5�7� �1�3� �1�5�.�7�8� �5�.�7�1� �1�8� �1�4�.�5�8� �4�.�9�7� �6�0� 
�S�u�p�e�r�v�i�s�i�o�n� 

�E�x�t�r�a� �E�f�f�o�r�t� �9�.�5�8� �3�.�3�2� �1�2� �9�.�0�6� �4�.�1�1� �1�8� �7�.�5�2� �3�.�3�5� �5�6� 

�T�u�r�n�o�v�e�r� �a�b� �a� �b� 

�I�n�t�e�n�t�i�o�n�s� �2�0�8� �3�0�4� �(�1�3� �9�2�2�°� �4�3�5� �1�8� �6�6�2�°� �3�.�4�5� �6�0� 
� � 

�N�o�t�e�.� �O�r�g�a�n�i�z�a�t�i�o�n� �1� �=� �h�e�a�l�t�h� �c�a�r�e�;� �o�r�g�a�n�i�z�a�t�i�o�n� �2� �=� �v�i�d�e�o� �p�r�o�d�u�c�t�i�o�n�;� 
�o�r�g�a�n�i�z�a�t�i�o�n� �3� �=� �r�e�s�e�a�r�c�h�;� �m�e�a�n�s� �i�n� �s�a�m�e� �r�o�w� �t�h�a�t� �d�o� �n�o�t� �s�h�a�r�e� �s�a�m�e� �s�u�p�e�r�s�c�r�i�p�t� 
�d�i�f�f�e�r� �a�t� �p� �<� �.�0�5�.� 

�4� �o�f� �8�1� �(�5�%�)� �s�i�g�n�i�f�i�c�a�n�t� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s� �e�x�p�e�c�t�e�d� �b�y� �c�h�a�n�c�e� �a�l�o�n�e�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �w�e�r�e� 

�n�o� �v�a�r�i�a�b�l�e�s� �i�n� �w�h�i�c�h� �a�l�l� �t�h�r�e�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �d�i�f�f�e�r�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �f�r�o�m� �e�a�c�h� �o�t�h�e�r�.� 

�G�i�v�e�n� �t�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�i�f�f�e�r�e�n�c�e�s�,� �m�i�n�o�r� �a�d�j�u�s�t�m�e�n�t�s� �w�e�r�e� �i�n�i�t�i�a�l�l�y� �m�a�d�e� �t�o� �t�h�o�s�e� 

�a�n�a�l�y�s�e�s� �i�n�v�o�l�v�i�n�g� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�,� �g�o�o�d� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� 

�n�e�u�t�r�a�l� �l�e�a�d�e�r� �p�r�o�t�o�t�y�p�e�,� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�,� �o�r� �a�n�y� �d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�.� �T�h�e�s�e� 

�v�a�r�i�a�b�l�e�s� �r�e�p�r�e�s�e�n�t� �t�h�o�s�e� �i�n� �w�h�i�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�i�f�f�e�r�e�n�c�e�s� �o�c�c�u�r�r�e�d� �a�s� �s�h�o�w�n� �i�n� �t�a�b�l�e�s� �9� 

�t�h�r�o�u�g�h� �1�2�.� �F�o�r� �r�e�g�r�e�s�s�i�o�n�-�b�a�s�e�d� �a�n�a�l�y�s�e�s�,� �o�r�g�a�n�i�z�a�t�i�o�n� �m�e�m�b�e�r�s�h�i�p� �(�r�e�p�r�e�s�e�n�t�e�d� �a�s� �a� 

�d�u�m�m�y� �v�a�r�i�a�b�l�e�;� �H�a�y�,� �1�9�8�1�;� �L�e�w�i�s�-�B�e�c�k�,� �1�9�8�0�)� �w�a�s� �i�n�t�r�o�d�u�c�e�d� �a�s� �a� �r�e�g�r�e�s�s�o�r� �t�o� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �a�d�j�u�s�t� �f�o�r� �p�o�s�s�i�b�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �e�f�f�e�c�t�s� �i�n� �t�h�e� �m�o�d�e�l�,� �i�f� �p�r�e�s�e�n�t� �(�L�e�w�i�s�-� 

�B�e�c�k�,� �1�9�8�0�)�.� 

�9�1



�T�a�b�l�e� �1�1� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �2�S�L�S� �M�o�d�e�l� �S�p�e�c�i�f�i�c�a�t�i�o�n� �V�a�r�i�a�b�l�e�s� �b�y� �O�r�g�a�n�i�z�a�t�i�o�n� 

� � 

�O�r�g�a�n�i�z�a�t�i�o�n� �1� �O�r�g�a�n�i�z�a�t�i�o�n� �2� �O�r�g�a�n�i�z�a�t�i�o�n� �3� 

�S�p�e�c�i�f�i�c�a�t�i�o�n� �4� �s�p� �o�n� �M� �S�D� �o�n� �M�_� �$�d� �V�a�r�i�a�b�l�e�s� 

�T�r�u�s�t� �i�n�L�e�a�d�e�r� �3�4�.�7�7� �7�.�0�8� �1�3� �3�3�.�3�9� �9�.�1�7� �1�8� �3�2�.�5�3� �8�.�6�6� �5�9� 

�L�M�X� �Q�u�a�l�i�t�y� �2�0�.�6�9� �4�.�4�0� �1�3�.� �2�0�6�1� �5�.�4�0� �1�8� �1�9�.�2�5� �4�.�5�0� �6�0� 

�L�e�a�d�e�r� 
�.� �1�4�.�3�8� �2�.�4�7� �1�3� �1�4�6�1� �4�.�5�3� �1�8� �1�4�.�0�5� �3�.�5�7� �5�8� 

�E�f�f�e�c�t�i�v�e�n�e�s�s� 

�r�e�a�d�e�r�s�n�i�P� �=� �4�2�.�0�0� �2�3�8� �1�3� �1�2�4�4� �3�6�3� �1�8� �1�1�.�5�5� �3�.�5�1� �5�8� 
�P�e�r�c�e�p�t�i�o�n� 

�S�u�p�p�o�r�t� �f�o�r� �=� �9�4�.�9�2� �5�6�3� �1�2� �2�7�.�3�3� �6�.�7�6� �1�8� �2�4�.�4�5� �6�4�6� �6�0� 
�I�n�n�o�v�a�t�i�o�n� 

�P�a�y� �f�o�r� �1�7�.�4�6� �8�0�7� �1�3� �1�8�6�7� �7�6�0� �1�8� �1�8�.�0�3� �7�.�2�1� �6�0� 
�P�e�r�f�o�r�m�a�n�c�e� 
� � 

�N�o�t�e�.� �O�r�g�a�n�i�z�a�t�i�o�n� �1� �=� �h�e�a�l�t�h� �c�a�r�e�;� �o�r�g�a�n�i�z�a�t�i�o�n� �2� �=� �v�i�d�e�o� �p�r�o�d�u�c�t�i�o�n�;� 
�o�r�g�a�n�i�z�a�t�i�o�n� �3� �=� �r�e�s�e�a�r�c�h�;� �m�e�a�n�s� �i�n� �s�a�m�e� �r�o�w� �t�h�a�t� �d�o� �n�o�t� �s�h�a�r�e� �s�a�m�e� �s�u�p�e�r�s�c�r�i�p�t� 
�d�i�f�f�e�r� �a�t� �p� �<� �.�0�5�.� 

�T�h�e� �r�e�s�u�l�t�s� �f�r�o�m� �b�o�t�h� �o�f� �t�h�e�s�e� �a�d�d�i�t�i�o�n�a�l� �a�n�a�l�y�s�e�s� �f�a�i�l�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �o�r�i�g�i�n�a�l� 

�r�e�s�u�l�t�s� �a�s� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w�.� �I�n� �f�a�c�t�,� �n�o�n�e� �o�f� �t�h�e� �a�c�t�u�a�l� �e�s�t�i�m�a�t�e�s� �(�e�.�g�.�,� �b�e�t�a� �w�e�i�g�h�t�s�,� �R �� 

�v�a�l�u�e�s�,� �e�t�c�.�)� �c�h�a�n�g�e�d� �a�p�p�r�e�c�i�a�b�l�y� �i�n� �e�i�t�h�e�r� �m�a�g�n�i�t�u�d�e� �o�r� �s�t�a�t�i�s�t�i�c�a�l� �s�i�g�n�i�f�i�c�a�n�c�e�.� �T�h�u�s�,� 

�w�h�i�l�e� �s�o�m�e� �a�g�g�r�e�g�a�t�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�f�f�e�c�t�s� �(�i�.�e�.�,� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s�)� �o�c�c�u�r�r�e�d�,� �t�h�e�s�e� �e�f�f�e�c�t�s� 

�d�i�s�a�p�p�e�a�r�e�d� �i�n� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�v�e�l� �r�e�l�a�t�i�o�n�s�.� �G�i�v�e�n� �t�h�e�s�e� �f�i�n�d�i�n�g�s�,� �t�h�e� 

�r�e�s�u�l�t�s� �w�h�i�c�h� �f�o�l�l�o�w� �d�i�d� �n�o�t� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �a�b�o�v�e� �n�o�t�e�d� �a�d�j�u�s�t�m�e�n�t�s� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�m�e�m�b�e�r�s�h�i�p�.� 

�9�2



�T�a�b�l�e� �1�2� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �D�e�m�o�g�r�a�p�h�i�c�s� �b�y� �O�r�g�a�n�i�z�a�t�i�o�n� 

� � 

� � 

�O�r�g�a�n�i�z�a�t�i�o�n� �1� �O�r�g�a�n�i�z�a�t�i�o�n� �2� �O�r�g�a�n�i�z�a�t�i�o�n� �3� 

�D�e�m�o�g�r�a�p�h�i�c� �=� �=� �=�s�p� �n� !"�M� �s�D� �n�a�n� �M� �S�D� �7� �V�a�r�i�a�b�l�e�s� 

�O�r�g�a�n�i�z�a�t�i�o�n� �a� �a� �b� 
�T�e�n�u�r�e� �2�.�5�4� �0�.�8�8� �1�3� �2�.�0�7� �1�.�0�3� �1�5� �3�.�6�2� �1�.�0�3� �6�0� 

�J�o�b� �T�e�n�u�r�e� �1�.�9�2�°� �0�.�7�6� �1�3� �1�.�7�3� �0�.�5�9� �1�5� �3�.�0�7� �0�.�9�0� �6�0� 

�T�e�n�u�r�e� �u�n�d�e�r� �a� �a� �b� 

�S�u�p�e�r�v�i�s�o�r� �2�.�0�0�°� �0�.�7�1� �1�3�°� �1�.�7�3�7� �0�.�4�6� �1�5� �2�9�3�°� �0�.�9�4� �5�9� 

�A�g�e� �2�.�8�5�°� �0�.�9�0� �1�3� �2�.�8�6� �=� �1�.�0�3� �1�4� �3�.�5�9�"� �1�.�0�4� �5�9� 

�E�d�u�c�a�t�i�o�n� �4�.�3�8�7� �1�.�1�2� �1�3�,� �4�.�1�2�%� �0�.�7�8� �1�7� �3�.�3�1�5� �1�.�1�8� �5�9� 
� � 

�N�o�t�e�.� �O�r�g�a�n�i�z�a�t�i�o�n� �1� �=� �h�e�a�l�t�h� �c�a�r�e�;� �o�r�g�a�n�i�z�a�t�i�o�n� �2� �=� �v�i�d�e�o� �p�r�o�d�u�c�t�i�o�n�;� 
�o�r�g�a�n�i�z�a�t�i�o�n� �3� �=� �r�e�s�e�a�r�c�h�;� �m�e�a�n�s� �i�n� �s�a�m�e� �r�o�w� �t�h�a�t� �d�o� �n�o�t� �s�h�a�r�e� �s�a�m�e� �s�u�p�e�r�s�c�r�i�p�t� 
�d�i�f�f�e�r� �a�t� �p� �<� �.�0�5�.� 

�A� �f�i�n�a�l� �s�a�m�p�l�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �c�o�n�c�e�r�n� �w�a�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �t�h�a�t� �p�a�r�t�i�c�i�p�a�n�t�s� 

�w�o�u�l�d� �d�i�s�t�o�r�t� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �t�o� �b�e� �m�o�r�e� �s�o�c�i�a�l�l�y� �d�e�s�i�r�a�b�l�e�.� �T�h�i�s� �w�a�s� �o�f� �c�o�n�c�e�r�n� �g�i�v�e�n� �t�h�a�t� 

�t�h�e� �d�a�t�a� �w�a�s� �p�e�r�c�e�p�t�u�a�l� �i�n� �n�a�t�u�r�e� �a�n�d� �e�x�p�l�i�c�i�t�l�y� �a�s�k�e�d� �p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �r�a�t�e� �t�h�e�i�r� �i�m�m�e�d�i�a�t�e� 

�s�u�p�e�r�v�i�s�o�r�s�.� �F�o�r� �t�h�e� �f�i�r�s�t� �3�0� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�e� �s�t�u�d�y�,� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �s�o�c�i�a�l� �d�e�s�i�r�a�b�i�l�i�t�y� 

�m�e�a�s�u�r�e� �(�P�a�u�l�h�u�s�,� �1�9�8�4�)� �w�e�r�e� �g�a�t�h�e�r�e�d� �a�n�d� �u�s�e�d� �i�n� �p�r�e�l�i�m�i�n�a�r�y� �c�o�r�r�e�l�a�t�i�o�n�a�l� �a�n�a�l�y�s�e�s�.� 

�S�p�e�c�i�f�i�c�a�l�l�y�,� �n�o�n�e� �o�f� �t�h�e� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s� �(�l�e�a�d�e�r�s�h�i�p�,� �o�u�t�c�o�m�e�s�,� �o�r� �s�u�p�p�l�e�m�e�n�t�a�r�y�)� 

�c�o�r�r�e�l�a�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �w�i�t�h� �s�o�c�i�a�l� �d�e�s�i�r�a�b�i�l�i�t�y�.� �H�e�n�c�e�,� �s�o�c�i�a�l�l�y� �d�e�s�i�r�a�b�i�l�i�t�y� �i�n� �r�e�s�p�o�n�s�e�s� 

�d�i�d� �n�o�t� �p�o�s�e� �a� �p�r�o�b�l�e�m� �f�o�r� �t�h�e�s�e� �p�a�r�t�i�c�i�p�a�n�t�s ��.� 

� � 

�7� �A�f�t�e�r� �t�h�i�s� �p�r�e�l�i�m�i�n�a�r�y� �a�n�a�l�y�s�e�s�,� �i�t� �w�a�s� �d�e�c�i�d�e�d� �t�o� �d�r�o�p� �t�h�e� �s�o�c�i�a�l� �d�e�s�i�r�a�b�i�l�i�t�y� �s�c�a�l�e� �f�r�o�m� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�n� �o�r�d�e�r� �t�o� �r�e�d�u�c�e� 
�o�v�e�r�a�l�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �l�e�n�g�t�h�.� 
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�R�e�p�l�i�c�a�t�i�n�g� �F�i�n�d�i�n�g�s� �f�r�o�m� �t�h�e� �T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l�/�T�r�a�n�s�a�c�t�i�o�n�a�l� �L�e�a�d�e�r�s�h�i�p� �L�i�t�e�r�a�t�u�r�e� 

�P�h�a�s�e� �1� �o�f� �t�h�i�s� �s�t�u�d�y� �s�o�u�g�h�t� �t�o� �r�e�p�l�i�c�a�t�e� �t�h�o�s�e� �f�i�n�d�i�n�g�s� �t�y�p�i�c�a�l�l�y� �r�e�p�o�r�t�e�d� �i�n� 

�t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �l�i�t�e�r�a�t�u�r�e�.� �H�y�p�o�t�h�e�s�i�s� �1� �s�t�a�t�e�s� �t�h�a�t� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s� �a�n�d� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �b�e�h�a�v�i�o�r� �o�f� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�l�e�a�d�e�r�s�h�i�p� �f�a�c�t�o�r� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e� �t�o� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� 

�e�x�t�r�a� �e�f�f�o�r�t�,� �b�u�t� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e� �t�o� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �T�a�b�l�e� �1�3� �a�d�d�r�e�s�s�e�s� �t�h�e�s�e� 

�r�e�l�a�t�i�o�n�s�.� �A�s� �s�h�o�w�n�,� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n�s� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� �r�a�n�g�e�d� �f�r�o�m� �.�5�0� �w�i�t�h� 

�i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�o� �.�4�0� �w�i�t�h� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�.� �F�o�r� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� 

�s�u�p�e�r�v�i�s�i�o�n�,� �c�o�r�r�e�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �.�7�9� �w�i�t�h� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �t�o� �.�6�5� �w�i�t�h� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n�.� �F�o�r� �e�x�t�r�a� �e�f�f�o�r�t�,� �c�o�r�r�e�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �.�8�3� �w�i�t�h� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �t�o� 

�.�7�8� �w�i�t�h� �b�o�t�h� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e� �a�n�d� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�.� �F�i�n�a�l�l�y�,� �f�o�r� �t�u�r�n�o�v�e�r� 

�i�n�t�e�n�t�i�o�n�s�,� �c�o�r�r�e�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �-�.�4�7� �w�i�t�h� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �t�o� �-�.�3�1� �w�i�t�h� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n�.� 

�T�h�e�s�e� �r�e�l�a�t�i�o�n�s� �(�T�a�b�l�e� �1�3�)� �d�e�m�o�n�s�t�r�a�t�e� �t�h�a�t� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� 

�b�e�h�a�v�i�o�r�s� �o�f� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�,� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�t�i�m�u�l�a�t�i�o�n�,� �a�n�d� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�o�f� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�,� �r�e�l�a�t�e� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �e�x�t�r�a� 

�e�f�f�o�r�t�,� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s� �a�s� �e�x�p�e�c�t�e�d�.� �H�e�n�c�e�,� �h�y�p�o�t�h�e�s�i�s� �1� �w�a�s� �e�m�p�i�r�i�c�a�l�l�y� 

�s�u�p�p�o�r�t�e�d�.� 

�H�y�p�o�t�h�e�s�i�s� �2� �s�t�a�t�e�s� �t�h�a�t� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�s� �t�o� �j�o�b� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t�,� �b�u�t� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�s� �t�o� 
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�T�a�b�l�e� �1�3� 

�B�i�v�a�r�i�a�t�e� �R�e�l�a�t�i�o�n�s� �B�e�t�w�e�e�n� �L�e�a�d�e�r� �B�e�h�a�v�i�o�r�s� �a�n�d� �W�o�r�k� �O�u�t�c�o�m�e�s� 

� � 

� � 

� � 

�B�e�r�e�n�s� �J�o�b� �S�a�t�i�s�f�a�c�t�i�o�n� �S� �o�u�p�e� �a�v�o�n� �w�i�t�h� �E�x�t�r�a� �E�f�f�o�r�t� �p�u�m�o�v�e�r� 

�T�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �.� 

�A�C� �r� �0�.�4�7�*� �0�.�7�9�*� �0�.�8�1�"� �-�0�.�4�7�*� 
�N� �8�5� �8�6� �8�2� �8�6� 

�t�l� �r� �0�.�4�2�*� �0�.�7�3�"� �0�.�7�8�"� �-�0�.�4�2�*� 

�N� �8�6� �8�7� �8�3� �8�7� 

�I�L� �r� �0�.�5�0�*� �0�.�7�3�*� �0�.�8�3�*� �-�0�.�4�2�*� 

�N� �8�7� �8�8� �8�3� �8�8� 

�i�s� �r� �0�.�4�0�*� �0�.�6�5�*� �0�.�7�8�*� �-�0�.�3�1�*� 

�N� �8�4� �8�5� �8�0� �8�5� 

�i�c� �r� �0�.�4�4�*� �0�.�7�6�*� �0�.�8�1�*� �-�0�.�3�7�*� 

�N� �8�6� �8�7� �8�4� �8�7� 

�N�o�n�-�L�e�a�d�e�r�s�h�i�p� 

�L�F� �r� �-�0�.�4�8�*� �-�0�.�6�8�"� �-�0�.�5�0�*� �0�.�4�0�*� 

�N� �8�4� �8�5� �8�0� �8�5� 

�T�r�a�n�s�a�c�t�i�o�n�a�l� 

�C�R� �r� �0�.�4�1�*� �0�.�6�6�*� �0�.�7�9�*� �-�0�.�4�1�*� 

�N� �8�1� �8�2� �7�7� �8�2� 

�M�B�E�A� �°� �-�0�.�2�1�*� �-�0�.�1�9� �0�.�0�5� �0�.�2�2�*� 

�N� �8�6� �8�7� �8�2� �8�7� 

�M�B�E�P� �°� �-�0�.�5�4�*� �-�0�.�7�6�*� �-�0�.�6�2�*� �0�.�4�5�*� 

�N� �8�4� �8�5� �8�2� �8�5� 

�N�o�t�e�.� �A�C� �=� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�;� �|�|� �=� �i�d�e�a�l�i�z�e�d� �i�n�f�l�u�e�n�c�e�;� �I�L� �=� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p�,� 

�I�S� �=� �i�n�t�e�l�l�e�c�t�u�a�l� �s�t�i�m�u�l�a�t�i�o�n�;� �I�C� �=� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�;� �C�R� �=� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d�;� 

�M�B�E�A� �=� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �a�c�t�i�v�e�;� �M�B�E�P� �=� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �p�a�s�s�i�v�e�;� 

�L�F� �=� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�;�  ��*�p� �<� �.�0�5�.� 
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�t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �T�a�b�l�e� �1�3� �s�h�o�w�s� �t�h�a�t� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �n�e�g�a�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�s� �w�i�t�h� 

�j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t�,� �a�n�d� �p�o�s�i�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�s� 

�w�i�t�h� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �E�a�c�h� �o�f� �t�h�e�s�e� �c�o�r�r�e�l�a�t�i�o�n�s� �a�r�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �t�h�e�r�e�b�y� 

�s�u�p�p�o�r�t�i�n�g� �h�y�p�o�t�h�e�s�i�s� �2� �a�s� �w�e�l�l�.� �L�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �h�a�d� �e�f�f�e�c�t�s� �o�p�p�o�s�i�t�e� �o�f� �t�h�o�s�e� 

�o�b�s�e�r�v�e�d� �f�o�r� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �o�r� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� �b�e�h�a�v�i�o�r�.� 

�T�h�e� �r�e�m�a�i�n�i�n�g� �b�e�h�a�v�i�o�r�s� �m�e�a�s�u�r�e�d� �i�n� �t�h�e� �M�L�Q�-�5�X� �i�n�c�l�u�d�e� �t�w�o� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s�:� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �a�c�t�i�v�e� �(�M�B�E�A�)� �a�n�d� �p�a�s�s�i�v�e� �(�M�B�E�P�)�.� 

�F�o�r� �t�h�e�s�e� �l�e�a�d�e�r�s�h�i�p� �b�e�h�a�v�i�o�r�s�,� �h�y�p�o�t�h�e�s�i�s� �3� �s�t�a�t�e�s� �t�h�a�t� �e�a�c�h� �w�i�l�l� �n�o�t� �(�o�r� �v�e�r�y� �w�e�a�k�l�y�)� 

�r�e�l�a�t�e� �t�o� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �T�a�b�l�e� �1�3� �s�h�o�w�s� �a� �s�i�g�n�i�f�i�c�a�n�t�,� �n�e�g�a�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�M�B�E�A� �a�n�d� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �a�n�d� �a� �s�i�g�n�i�f�i�c�a�n�t�,� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �M�B�E�A� �a�n�d� 

�t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�.� �M�B�E�A� �d�i�d� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �c�o�r�r�e�l�a�t�e� �w�i�t�h� �e�i�t�h�e�r� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� 

�s�u�p�e�r�v�i�s�i�o�n� �o�r� �e�x�t�r�a� �e�f�f�o�r�t�.� �E�a�c�h� �o�f� �t�h�e�s�e� �r�e�l�a�t�i�o�n�s� �w�e�r�e� �q�u�i�t�e� �s�m�a�l�l� �a�s� �j�u�d�g�e�d� �b�y� �t�h�e� 

�c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �(�r�s� �<� �|�.�2�2�]�)�.� �T�h�a�t� �i�s�,� �M�B�E�A� �d�o�e�s� �n�o�t� �a�f�f�e�c�t� �w�o�r�k� �o�u�t�c�o�m�e�s� 

�s�t�r�o�n�g�l�y� �i�n� �e�i�t�h�e�r� �a� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� �f�a�s�h�i�o�n�.� 

�H�o�w�e�v�e�r�,� �M�B�E�P� �s�i�g�n�i�f�i�c�a�n�t�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �a�l�l� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �N�e�g�a�t�i�v�e� 

�r�e�l�a�t�i�o�n�s� �o�c�c�u�r�r�e�d� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t�,� 

�w�h�e�r�e�a�s� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n� �o�c�c�u�r�r�e�d� �w�i�t�h� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �T�h�e�s�e� �f�i�n�d�i�n�g�s� �c�o�n�t�r�a�d�i�c�t� 

�h�y�p�o�t�h�e�s�i�s� �3�.� �I�n�s�p�e�c�t�i�n�g� �T�a�b�l�e� �1�3� �r�e�v�e�a�l�s� �t�h�a�t� �t�h�e� �p�a�t�t�e�r�n� �o�f� �r�e�l�a�t�i�o�n�s� �f�o�r� �M�B�E�P� �a�n�d� 

�l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p� �m�a�t�c�h�.� �H�e�n�c�e�,� �u�n�l�i�k�e� �t�h�e� �M�B�E�A� �a�p�p�r�o�a�c�h� �w�i�t�h� �s�e�e�m�i�n�g�l�y� 

�i�n�n�o�c�u�o�u�s� �r�e�s�u�l�t�s�,� �M�B�E�P� �r�e�p�r�e�s�e�n�t�s� �a� �p�o�t�e�n�t�i�a�l�l�y� �d�e�t�r�i�m�e�n�t�a�l� �l�e�a�d�e�r�s�h�i�p� �s�t�y�l�e�.� 
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�C�o�n�s�i�d�e�r�i�n�g� �t�h�e� �f�i�n�d�i�n�g�s� �f�o�r� �M�B�E�A� �a�n�d� �M�B�E�P�,� �h�y�p�o�t�h�e�s�i�s� �3� �r�e�c�e�i�v�e�d� �o�n�l�y� 

�p�a�r�t�i�a�l� �c�o�n�f�i�r�m�a�t�i�o�n�.� �N�o� �o�r� �w�e�a�k� �r�e�l�a�t�i�o�n�s� �a�n�o�n�g� �M�B�E�A� �a�n�d� �M�B�E�P� �w�i�t�h� �w�o�r�k� 

�o�u�t�c�o�m�e�s� �w�e�r�e� �h�y�p�o�t�h�e�s�i�z�e�d�.� �T�h�e� �f�i�n�d�i�n�g�s� �f�o�r� �M�B�E�A� �h�o�l�d� �i�n� �t�h�a�t� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n�s� �w�e�r�e� 

�e�i�t�h�e�r� �n�o�n�-�s�i�g�n�i�f�i�c�a�n�t� �o�r� �l�o�w�e�r� �i�n� �m�a�g�n�i�t�u�d�e� �(�r�e�l�a�t�i�v�e� �n�o�t� �s�t�a�t�i�s�t�i�c�a�l�)� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� 

�o�t�h�e�r� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�w�o�r�k� �o�u�t�c�o�m�e� �r�e�l�a�t�i�o�n�s�.� �H�o�w�e�v�e�r�,� �f�o�r� �M�B�E�P�,� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� 

�e�f�f�e�c�t�s� �p�a�r�a�l�l�e�l�e�d� �t�h�o�s�e� �n�o�t�e�d� �w�i�t�h� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�.� �T�h�i�s� �l�a�t�t�e�r� �f�i�n�d�i�n�g� �i�s� �n�o�t� 

�s�u�r�p�r�i�s�i�n�g�,� �b�e�c�a�u�s�e� �t�h�e� �M�L�Q�-�5�X� �r�e�p�r�e�s�e�n�t�s� �a� �r�e�f�i�n�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� �m�e�a�s�u�r�e� �p�r�e�v�i�o�u�s�l�y� 

�u�s�e�d� �t�o� �a�s�s�e�s�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�.� �I�n�d�e�e�d�,� �c�o�n�f�u�s�i�o�n� �w�i�t�h� 

�m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �i�n� �p�a�s�t� �r�e�s�e�a�r�c�h� �c�e�n�t�e�r�e�d� �o�n� �t�h�e� �l�a�c�k� �o�f� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �b�e�t�w�e�e�n� 

�t�h�e� �a�c�t�i�v�e� �a�n�d� �p�a�s�s�i�v�e� �c�o�m�p�o�n�e�n�t�s� �(�B�a�s�s�,� �1�9�8�5�a�)�.� �I�t� �a�p�p�e�a�r�s� �n�o�w� �t�h�a�t� �t�h�e�s�e� �t�w�o� 

�a�p�p�r�o�a�c�h�e�s� �t�o� �m�a�n�a�g�e�m�e�n�t�-�b�y�-�e�x�c�e�p�t�i�o�n� �e�x�i�s�t� �a�n�d� �h�a�v�e� �d�r�a�m�a�t�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� �i�m�p�l�i�c�a�t�i�o�n�s� 

�f�o�r� �i�n�f�l�u�e�n�c�i�n�g� �w�o�r�k� �o�u�t�c�o�m�e�s�.� �P�a�r�t�i�c�u�l�a�r�l�y�,� �M�B�E�P� �r�e�p�r�e�s�e�n�t�s� �a� �p�a�s�s�i�v�e� �f�o�r�m� �o�f� 

�m�a�n�a�g�i�n�g�-�b�y�-�e�x�c�e�p�t�i�o�n� �a�n�d� �r�e�l�a�t�e�s� �t�o� �w�o�r�k� �o�u�t�c�o�m�e�s� �i�n� �a� �m�a�n�n�e�r� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �l�a�i�s�s�e�z�-� 

�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�,� �a� �n�o�n�-�l�e�a�d�e�r�s�h�i�p� �p�e�r�s�p�e�c�t�i�v�e� �(�B�a�s�s�,� �1�9�8�1�)�.� 

�F�i�n�a�l�l�y�,� �h�y�p�o�t�h�e�s�i�s� �4� �s�t�a�t�e�s� �t�h�a�t� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s�h�i�p� �h�a�v�e� �t�h�e� �g�r�e�a�t�e�s�t�,� �a�l�b�e�i�t� �o�p�p�o�s�i�t�e�,� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �w�o�r�k� �o�u�t�c�o�m�e�s� �a�s� �c�o�m�p�a�r�e�d� �t�o� 

�t�h�e� �o�t�h�e�r� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�-�w�o�r�k� �o�u�t�c�o�m�e� �r�e�l�a�t�i�o�n�s�.� �T�h�e�s�e� �e�x�p�e�c�t�e�d� �r�e�l�a�t�i�o�n�s� �c�o�n�f�o�r�m� �t�o� 

�p�r�i�o�r� �r�e�s�e�a�r�c�h� �w�h�i�c�h� �s�u�p�p�o�r�t�s� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �a�s� �t�h�e� �m�a�j�o�r� �p�o�s�i�t�i�v�e� �i�n�f�l�u�e�n�c�e� �o�n� �w�o�r�k� 

�o�u�t�c�o�m�e�s� �(�e�.�g�.�,� �H�o�u�s�e� �&� �P�o�d�s�a�k�o�f�f�,� �1�9�9�4�)�.� �S�i�m�i�l�a�r�l�y�,� �p�r�i�o�r� �r�e�s�e�a�r�c�h� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� 

�l�a�i�s�s�e�z�-�f�a�i�r�e� �h�a�s� �s�t�r�o�n�g�,� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t�s� �o�n� �w�o�r�k� �o�u�t�c�o�m�e�s� �(�B�a�s�s�,� �1�9�8�1�)�.� 
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�A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �1�3�,� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �c�o�r�r�e�l�a�t�e�s� �h�i�g�h�e�s�t� �w�i�t�h� �s�a�t�i�s�f�a�c�t�i�o�n� 

�w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�,� �c�o�m�p�a�r�e�d� �t�o� �a�n�y� �o�t�h�e�r� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r� 

�c�o�r�r�e�l�a�t�i�o�n� �w�i�t�h� �t�h�e�s�e� �o�u�t�c�o�m�e�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a� �c�o�r�r�e�l�a�t�e�s� �s�e�c�o�n�d� 

�h�i�g�h�e�s�t� �w�i�t�h� �b�o�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n� �a�n�d� �e�x�t�r�a� �e�f�f�o�r�t�.� �W�i�t�h� �t�h�e�s�e� �l�a�t�t�e�r� �w�o�r�k� �o�u�t�c�o�m�e�s�,� 

�i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �h�a�s� �t�h�e� �h�i�g�h�e�s�t� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �l�i�k�e�l�y� �r�e�f�l�e�c�t� 

�r�e�c�e�n�t� �c�h�a�n�g�e�s� �t�o� �t�h�e� �c�h�a�r�i�s�m�a�t�i�c� �s�u�b�s�c�a�l�e� �i�n� �t�h�e� �M�L�Q�-�5�X�.� �I�n� �f�a�c�t�,� �i�n�s�p�i�r�a�t�i�o�n�a�l� 

�l�e�a�d�e�r�s�h�i�p� �r�e�p�r�e�s�e�n�t�s� �a� �f�a�c�t�o�r� �w�h�i�c�h� �u�n�t�i�l� �r�e�c�e�n�t�l�y� �w�a�s� �s�u�b�s�u�m�e�d� �w�i�t�h�i�n� �t�h�e� �a�t�t�r�i�b�u�t�e�d� 

�c�h�a�r�i�s�m�a� �s�c�a�l�e� �o�f� �e�a�r�l�i�e�r� �v�e�r�s�i�o�n�s� �o�f� �t�h�e� �M�L�Q�.� �H�e�n�c�e�,� �i�t� �i�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �t�h�e�s�e� �t�w�o� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �f�a�c�t�o�r�s� �c�o�r�r�e�l�a�t�e� �s�i�m�i�l�a�r�l�y� �w�i�t�h� �t�h�e� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�F�o�r� �l�a�i�s�s�e�z�-�f�a�i�r�e� �l�e�a�d�e�r�s�h�i�p�,� �T�a�b�l�e� �1�3� �s�h�o�w�s� �t�h�a�t� �t�h�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �j�o�b� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �e�x�t�r�a� �e�f�f�o�r�t�,� �a�n�d� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s� �a�r�e� �s�l�i�g�h�t�l�y� 

�s�m�a�l�l�e�r� �t�h�a�n� �t�h�o�s�e� �s�a�m�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �M�B�E�P�.� �B�a�s�e�d� �o�n� �t�h�e� �b�i�v�a�r�i�a�t�e� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� 

�l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s� �a�n�d� �w�o�r�k� �o�u�t�c�o�m�e�s�,� �a�t�t�r�i�b�u�t�e�d� �c�h�a�r�i�s�m�a�t�i�c� �a�n�d� �i�n�s�p�i�r�a�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� 

�h�a�v�e� �t�h�e� �m�o�s�t� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �w�o�r�k� �o�u�t�c�o�m�e�s�,� �w�h�i�l�e� �M�B�E�P� �a�n�d� �l�a�i�s�s�e�z�-�f�a�i�r�e� 

�l�e�a�d�e�r�s�h�i�p� �h�a�v�e� �t�h�e� �m�o�s�t� �n�e�g�a�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�i�t�h� �w�o�r�k� �o�u�t�c�o�m�e�s�.� 

�T�o� �s�u�m�m�a�r�i�z�e�,� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �t�h�e� �b�a�s�i�c� 

�p�r�o�p�o�s�i�t�i�o�n�s� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�a�l� �l�e�a�d�e�r�s�h�i�p� �h�o�l�d� �w�i�t�h� �t�h�i�s� �p�a�r�t�i�c�u�l�a�r� 

�s�a�m�p�l�e�.� �E�a�c�h� �o�f� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�a�l� �l�e�a�d�e�r� �b�e�h�a�v�i�o�r�s�,� �a�s� �w�e�l�l� �a�s� �c�o�n�t�i�n�g�e�n�t� �r�e�w�a�r�d� 

�b�e�h�a�v�i�o�r�,� �c�o�r�r�e�l�a�t�e�d� �p�o�s�i�t�i�v�e�l�y� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�u�p�e�r�v�i�s�i�o�n�,� �a�n�d� 

�e�x�t�r�a� �e�f�f�o�r�t�,� �a�n�d� �n�e�g�a�t�i�v�e�l�y� �w�i�t�h� �t�u�r�n�o�v�e�r� �i�n�t�e�n�t�i�o�n�s�.� �C�o�n�v�e�r�s�e�l�y�,� �l�a�i�s�s�e�z�-�f�a�i�r�e� �a�n�d� �M�B�E�P� 

�h�a�d� �o�p�p�o�s�i�t�e� �p�a�t�t�e�r�n�s� �o�f� �e�f�f�e�c�t�;� �t�h�e�y� �c�o�r�r�e�l�a�t�e�d� �n�e�g�a�t�i�v�e�l�y� �w�i�t�h� �j�o�b� �s�a�t�i�s�f�a�c�t�i�o�n�,� 
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