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Abstract 

Organizational performance measurement is an issue requiring attention in any large scale 

organizational change effort. In general, an organizational performance measurement system is 

the set of people, methods, and tools for generating, analyzing, portraying, discriminating, and 

evaluating data and information about multiple dimensions of performance at the individual, 

group, and organization level for multiple constituencies. Measurement subsystems within the 

umbrella organizational performance measurement system include, for example, process and 

work measurement, individual performance appraisals, measurement of team effectiveness, 

measurement of organizational outcomes, measurement of customer satisfaction, measurement of 

quality of work life, financial and accounting systems. 

This dissertation addresses the problem of a gap in the body of knowledge about 

development, application, and evaluation of organizational performance measurement systems. 

The body of knowledge, as used here, includes practitioner experience, researcher experience, 

popular literature, and the scholarly literature. Research questions that define the gap 

include: 

(1) Guided by theory, how can practitioners develop valid organizational performance 
measurement systems that reflect normative attributes in the body of knowledge? 

(2) How can practitioners establish organizational performance measurement systems in a 
way that encourages disciplined, multi-level, plan-do-study-act improvement 
processes? 

(3) What impact does an intervention to improve organizational performance measurement 
systems have on people in the organization?



The gap in the body of knowledge framed by the research questions is general; many 

organizations face the problem of creating more valid and useful measurement systems. To 

address the general problem, this research developed, applied, and evaluated a prototype 

organizational performance measurement system—the treatment. The treatment was called a 

Visual Management System or VMS. 

The research identified normative measurement system attributes from the body of 

knowledge; created Visual Management System treatment components and methods based on 

the normative attributes; applied the VMS treatment to multiple sites within one 

organization; modeled individual to group to organization performance linkages; evaluated the 

impact of the treatment; and identified critical success factors to control for in building an 

organizational performance measurement system.
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Chapter 1 Research Introduction and Scope 

1.1 Research Problem Statement 

Improving organizational performance measurement systems! is one key to accomplishing 

the transformation to a world class organization. Organizational performance measurement is 

an issue requiring attention in any large scale organizational change effort (Akao, 1991; Covey; 

1990; Cummings & Molloy, 1977; Delaney & Dillingham, 1990; Deming, 1993; Galbraith, 1977; 

George, Perkins, Sundstrom, & Meyers, 1990; Hackman, 1990; Harris, 1994; Kelly, 1991; 

Kilmann, 1984; Lawler, 1992; Maciariello, Burke, & Tilley, 1989; Mohrman & Cummings, 1989; 

Mohrman & Lawler, 1984; Orsburn, Musselwhite, Moran, & Zenger, 1990; Pasmore, 1988; Senge, 

Roberts, Roth, Smith, & Kleiner, 1994; Sink, 1982; 1985; Sink & Monetta, 1992; Sink & Poirier, 

1994; Sink & Tuttle, 1989; Van Aken, 1995; Weisbord, 1992; Wellins, Byham, & Wilson, 1991). 

This dissertation addresses the problem of a gap in the body of knowledge? about 

development, application, and evaluation of improved organizational performance 

measurement systems. Many authors identify aspects of the gap in the body of knowledge 

(Brown, 1994; Cosgrove, 1986; Dansereau, Alutto, & Yammarino, 1984; Deming, 1993; Dixon, 

Nanni, & Vollmann, 1991; Goldratt & Cox, 1992; Grief, 1989; Harris, 1994; Johnson & Kaplan, 

1987; Juran, 1993; Kaplan, 1983, 1984, 1986, 1990; Kaplan & Norton, 1992, 1993; Kerr, 1975; 

Kurstedt, 1993; Lynch & Cross, 1991; Mawhinney, 1992; Mintzberg, 1986, in Sink & Tuttle, 1989, 

p-150; Peters, 1988; Provost & Leddick, 1993; Redmon, 1992; Schaffer & Thomson, 1992; Sink & 

Smith, 1994; Wheeler, 1993). 

  

ln general, an organizational performance measurement system is the set of people, methods, 
and tools for generating, analyzing, portraying, discriminating, and evaluating data and 
information about multiple dimensions of performance at the individual, group, and 
organization level for multiple constituencies. Measurement subsystems within the umbrella 
organizational performance measurement system include, for example, individual performance 
appraisals, measurement of team effectiveness, measurement of organizational outcomes, 

measurement of customer satisfaction, measurement of quality of work life, process and work 

measurement, financial and accounting systems. 

2 The body of knowledge, as used here, includes practitioner experience, researcher experience, 

popular literature, and the scholarly literature.



Research questions that define the gap include: 

(1) Guided by theory, how can practitioners develop valid organizational performance 
measurement systems that reflect normative attributes in the body of knowledge? 

(2) How can practitioners establish organizational performance measurement systems in a 
way that encourages disciplined, multi-level, plan-do-study-act improvement 
processes? 

(3) What impact does an intervention to improve organizational performance measurement 
systems have on people in the organization? 

The gap in the body of knowledge framed by the research questions is general; many 

organizations face the problem of creating more valid and useful measurement systems (Harris, 

1994; Schaffer & Thomson, 1992; Sink & Monetta, 1992; Sink & Poirier, 1994; Sink & Smith, 

1994). To address the general problem, this research developed, applied, and evaluated a 

prototype organizational performance measurement system—the treatment. The treatment was 

called a Visual Management System or VMS.



1.2 Conceptual Treatment Design 

Conceptually, a Visual Management System for any target organization would consist of a 

highly visible and thoroughly communicated 

¢ portrayal of organizational goals or desired end states, 

e portrayal of current reality states, 

¢ portrayal of ongoing strategies and tactics to close the gap between current reality 
states and desired end states, 

¢ portrayal of progress toward goals, and 

¢ portrayal of interactions among interventions, programs, and projects on results at 
multiple levels of analysis. 

One realization of a Visual Management System for a target organization might consist of 

large information display boards, large functional chalkboards or “whiteboards” for planning 

and assigning work and capturing performance data, periodic performance reports containing 

key performance indicators portrayed graphically and statistically, and regular and frequent 

meetings to study and interpret the physical VMS components. A VMS would highlight the 

organization’s mission, vision, goals, and objectives at multiple levels. The main VMS focus 

would be visibility of planned improvement interventions and key performance indicators in 

work areas and conference rooms—anywhere people need access to information for making 

decisions. A VMS would indicate both progress against planned actions and the impact of the 

actions on key dimensions of performance over time. People at multiple levels of analysis 

would use information from different components of the VMS to solve problems and make 

decisions in the study and act phases of the PDSA cycle. Perhaps the most significant and 

challenging aspect of the general problem is how to create a measurement system people will 

use for decision-making in the study-act part of the PDSA cycle. 

National Grocers Limited of Canada was confronted with the general problem about 

improving organizational performance measurement systems. National Grocers (NG) was the 

test site to operationalize this conceptual treatment design and to explore treatment validity.



1.3 Research Field Site 

National Grocers Limited of Canada is the Eastern Canada Division of Loblaw Companies 

Limited, with annual sales in excess of $5 Billion Canadian. Employing over 30,000 people, 

National Grocers operates twelve warehouses in five provinces, supplying over 200 corporate 

store locations, approximately 600 franchised outlets, and thousands of independent retail 

outlets throughout Eastern Canada. The warehouses are dependent on the centralized services 

of the National Grocers head office for computerized systems and support to facilitate vendor 

procurement and delivery to each warehouse and ultimate consumer. Thus, the National 

Grocers Distribution System supply chain is the movement of product and information from 

upstream systems and vendors, through warehouses and support functions, to the retail outlets 

for purchase by consumers. 

The Performance Center (TPC) is a learning laboratory housed in the Industrial and 

Systems Engineering Department at Virginia Tech in Blacksburg, Virginia. TPC is one of about 

ten university-based quality and productivity centers in the United States. TPC’s faculty, 

graduate students and professional staff are engaged in research, teaching, and reduction to 

practice of large scale organizational change. TPC’s mission is to generate and transfer 

knowledge about performance management and improvement. 

The Performance Center (TPC) and National Grocers (NG) collaborated on a large scale 

organizational change effort at NG. NG used TPC’s Grand Strategy System (GSS), an approach 

for large scale organizational change!, to help achieve the performance improvement required 

by National Grocers to respond to perceived competitive threats (Sink & Poirier, 1994). The 

large scale organizational change effort at NG offered an ideal opportunity for applied 

Industrial and Systems Engineering research on organizational performance measurement 

systems at multiple sites across NG. The available NG sites consisted of distribution centers, 

knowledge worker support divisions, and retail stores. 

The total NG corporation was the level 1 system or unit of analysis for this project. The 

Finance, Information Services, Distribution, Property Management, Retail, Human Resources, 

  

1Grand Strategy System is one of the contextual models described in Chapter 2.



and Administration divisions were all level 2 subsystems within the level 1 system. A 

warehouse or department within any level 2 division was considered level 3. The aim was to 

architect and engineer the level 1 VMS and these level 2 and 3 VMS’s simultaneously. The top- 

down and bottom-up efforts to build system and subsystem VMS’s would be mutually reinforcing 

and iterative. The actual measurement work accomplished by the researcher, however, focused 

mainly on the level 2 distribution system and the level 3 warehouses comprising it. Moderate 

research emphasis was placed on the level 2 Finance and Information Services divisions. Even 

less research energy was devoted to the level 1 corporation control panel, and almost none to the 

other level 2 support divisions. The implications of this research level of effort distribution 

are discussed in Chapter 5.



1.4 Research Purpose and Justification 

An important dimension of any research is the overall purpose of the research. Patton 

(1990) says, for example, the purpose of research may be for the sake of knowledge itself (basic 

research) or to better understand a human or societal problem (applied research). This 

dissertation was an applied research study, as opposed to basic research. Applied research 

contributes knowledge and understanding of a phenomenon so that a specific and recognized 

need may be met, and the purpose of applied research is to understand the nature and sources of 

problems important to society (Patton, 1990). 

Another way to classify a research study is whether the nature of the study is exploratory, 

descriptive, explanatory, or predictive (Marhsall and Rossman, 1989; Yin, 1989). This 

dissertation explored prototype VMS treatment design and development, applied the VMS 

treatment in multiple sites, and explained the degree to which the VMS treatment was 

effective for PDSA. Thus, this research was exploratory, descriptive and explanatory. 

Figure 1.1 depicts a continuum of research types and purposes. A more complete explication 

of research types is in Appendix C. 

This dissertation research was in the range of Research and Development to Transfer on the 

Figure 1.1 continuum. Because this dissertation developed, applied, and evaluated a treatment 

to address a general organizational problem, the research methodology included aspects of 

summative evaluation, formative evaluation, action research, and empirical research with 

tests of hypotheses. “Applied research” is the most concise and accurate descriptor for this 

kind of research and is used throughout this dissertation. 

The researcher studied the organizational performance measurement problem for this 

dissertation because there was a need for contribution in the area, the researcher had access to 

an organization asking for help with measurement at the appropriate units of analysis to 

conduct the research, and the researcher had the right body of knowledge and skills as an 

industrial and systems engineer to address the problem.
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Figure 1.1 A Continuum of Theory to Organizational Practice 

(taken from Van Aken, 1991) 

1.4.1 Need 

There is a paradox in the body of knowledge about large-scale organizational improvement 

efforts. The paradox is an apparent failure of planned improvement interventions like those 

underway at National Grocers to achieve the predicted, promised, or desired performance 

results. Schaffer and Thomson (1992, p. 80) declare, “the performance improvement efforts of 

many companies have as much impact on operational and financial results as a ceremonial rain 

dance has on the weather. While some companies constantly improve measurable performance, 

in many others, managers continue to dance round and round the campfire—exuding faith and 

dissipating energy.” Sink and Smith (1992, p. 3) state the need for research to help resolve the 

rain dance paradox: “Methodologies for measuring organizational performance and its 

components are still in their infancy. Measurement methods appropriate to the individual unit 

of analysis appear not to be applicable at the group or organizational level. Methodologies for 

measuring performance at the group and organization level do not find common acceptance in



theory or practice. We have been held back by macro-level paradigms, financial performance 

measurement paradigms, and individual level performance measurement and evaluation 

paradigms. It is well past time for a theory of group and organizational performance 

measurement to emerge” (Sink & Smith, 1993, p. 503). Thus, there was a clear need for research 

to answer the question, is the large scale organizational change effort at NG a ceremonial rain 

dance? How would NG know without a functioning organizational performance measurement 

system designed according to the body of knowledge? 

1.4.2 Access 

An opportunity existed to create and evaluate performance measurement systems through 

field research at National Grocers. National Grocers had identified the need to substantially 

increase NG’s level of performance in all functional areas and as an overall system. Effectively 

monitoring progress toward desired performance improvement requires a measurement system. 

NG did not have in place a measurement system that integrated performance measurement 

linkages at the individual, group or organizational level. Further, NG’s baseline measurement 

system did not model the impact of performance improvement interventions on actual 

performance results. As part of a large scale organizational change effort, NG asked for help in 

improving its overall measurement system to conform to current best theory and practice. 

1.4.3 Knowledge 

Industrial and systems engineers are perhaps uniquely qualified to address creation and 

evaluation of organizational performance measurement systems from the multi-disciplinary 

perspective needed to overcome current measurement system deficiencies. Industrial and 

systems engineers are methodologists with strong roots in measurement theory and practice. 

The researcher’s professional experience and academic background shaped him toward this 

research topic. 

1.4.4 Industrial Engineering Research 

This section is adapted from Groves (1994). There were two distinct areas where this work 

with National Grocers pertained to industrial and systems engineering. First, the focus of the 

research was measurement systems. Industrial and systems engineers (ISE’s) have long been 

recognized as experts in organizations when it comes to measurement. More industrial engineers
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�b�e�g�a�n� �e�a�c�h� �s�h�i�f�t� �s�t�a�n�d�i�n�g� �a�r�o�u�n�d� �t�h�e� �v�a�r�i�o�u�s� �v�i�s�i�b�i�l�i�t�y� �b�o�a�r�d�s ��p�e�r�h�a�p�s� �a� �d�o�z�e�n� �c�o�r�k� �b�o�a�r�d�s� 

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

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

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

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

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

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

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

�e�a�c�h� �t�a�s�k�.� 

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

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

�w�h�e�t�h�e�r� �t�h�e�r�e� �w�e�r�e� �a�n�y� �q�u�a�l�i�t�y� �i�s�s�u�e�s�.� �E�m�p�l�o�y�e�e�s� �d�i�d� �P�D�S�A� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�h�i�f�t� �u�s�i�n�g� �t�h�e� 

� � 

�1�W�a�r�e�h�o�u�s�e� �a�n�d� �b�r�a�n�c�h� �a�r�e� �s�y�n�o�n�y�m�s� �f�o�r� �d�i�s�t�r�i�b�u�t�i�o�n� �c�e�n�t�e�r�.� 

�2�T�h�r�o�u�g�h�o�u�t� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �d�o�c�u�m�e�n�t�,�  ��t�h�e� �r�e�s�e�a�r�c�h�e�r �� �r�e�f�e�r�s� �t�o� �t�h�e� �d�i�s�s�e�r�t�a�t�i�o�n� �a�u�t�h�o�r�.� 

�3�P�D�S�A� �s�t�a�n�d�s� �f�o�r� �P�l�a�n�,� �D�o�,� �S�t�u�d�y�,� �A�c�t�;� �t�h�e� �D�e�m�i�n�g� �/�S�h�e�w�h�a�r�t� �i�m�p�r�o�v�e�m�e�n�t� �c�y�c�l�e�.� �P�D�C�A� �o�r� 
�P�l�a�n�,� �D�o�,� �C�h�e�c�k�,� �A�c�t� �i�s� �a�l�s�o� �u�s�e�d�.� �S�e�e� �A�p�p�e�n�d�i�x� �C�.�5�.�8� �f�o�r� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �P�D�S�A� �a�s� �a� �l�e�a�r�n�i�n�g� 
�p�r�o�c�e�s�s�.� 

�1�0



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

�t�h�e� �v�i�s�i�b�i�l�i�t�y� �b�o�a�r�d�s� �t�o� �d�i�s�c�u�s�s� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �t�h�e� �d�a�y� �a�b�o�u�t� �1�5� �m�i�n�u�t�e�s� �p�r�i�o�r� �t�o� �t�h�e� �e�n�d� �o�f� 

�e�a�c�h� �s�h�i�f�t�.� �T�h�e�y� �s�t�u�d�i�e�d� �a�  ��D�a�y�-�i�n�-�R�e�v�i�e�w� �B�o�a�r�d �� �(�d�e�s�c�r�i�b�e�d� �i�n� �d�e�t�a�i�l� �i�n� �C�h�a�p�t�e�r� �4�)� �t�o� 

�e�v�a�l�u�a�t�e� �t�h�e�i�r� �o�v�e�r�a�l�l� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �t�h�e� �p�r�e�c�e�d�i�n�g� �2�4� �h�o�u�r�s�.� 

�1�.�5�.�2� �C�o�n�t�r�o�l� �C�h�a�r�t�s�,� �C�h�a�r�t�b�o�o�k�s�,� �a�n�d� �P�D�S�A� 

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

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

�w�e�r�e� �t�h�e�n� �c�o�l�l�e�c�t�e�d� �i�n�t�o� �a� �w�e�e�k�l�y� �k�e�y� �p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�o�r� �(�K�P�I�)� �c�h�a�r�t�b�o�o�k�.� �T�h�e� �h�i�g�h�l�i�g�h�t�s� 

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

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

�i�s�s�u�e�s� �r�a�i�s�e�d� �f�o�r� �a� �m�o�r�e� �m�a�c�r�o� �P�D�S�A� �c�y�c�l�e�.� 

�E�a�c�h� �m�o�n�t�h�,� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �L�e�a�d�e�r�s�h�i�p� �T�e�a�m� �(�P�L�T�) ��a� �c�r�o�s�s�-�s�e�c�t�i�o�n� �o�f� �m�a�n�a�g�e�m�e�n�t�,� 

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

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

�i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�i�s� �c�h�a�r�t�b�o�o�k� �b�y� �t�h�e� �P�L�T� �r�e�s�u�l�t�e�d� �i�n� �P�D�S�A� �a�t� �t�h�e� �m�a�c�r�o� �s�y�s�t�e�m� �l�e�v�e�l� �e�a�c�h� 

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

�p�e�r�f�o�r�m�a�n�c�e�.� �T�h�e� �P�L�T� �a�n�a�l�y�z�e�d� �a�n�d� �i�n�t�e�r�p�r�e�t�e�d� �e�a�c�h� �K�P�I� �c�o�n�t�r�o�l� �c�h�a�r�t� �i�n� �t�h�e�i�r� �m�o�n�t�h�l�y� 

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

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

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

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

�s�c�o�r�e�c�a�r�d� �(�K�a�p�l�a�n� �&� �N�o�r�t�o�n�,� �1�9�9�2�)� �f�o�r� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �B�r�a�n�c�h�.� 

�T�h�i�s� �c�o�n�c�l�u�d�e�s� �a� �b�r�i�e�f� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� 

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

�p�r�o�c�e�s�s�e�s�.� �C�h�a�p�t�e�r�s� �2� �a�n�d� �4� �c�o�n�t�a�i�n� �a� �m�o�r�e� �t�h�o�r�o�u�g�h� �d�i�s�c�u�s�s�i�o�n�.� 

�1�.�5�.�3� �R�e�s�e�a�r�c�h� �E�x�p�a�n�s�i�o�n� 

�G�i�v�e�n� �t�h�e� �r�e�l�a�t�i�v�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �p�i�l�o�t� �p�r�o�j�e�c�t� �f�o�r� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �(�S�i�n�k� 

�&� �P�o�i�r�i�e�r�,� �1�9�9�4�)� �a�n�d� �f�o�r� �V�M�S� �(�C�l�a�r�k� �&� �S�i�n�k�,� �1�9�9�5�;� �S�i�n�k�,� �P�o�i�r�i�e�r�,� �W�e�b�b�,� �&� �C�l�a�r�k�,� �1�9�9�5�)�,� 

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

�1�1



�i�n� �l�a�t�e� �1�9�9�4�.� �L�e�s�s�o�n�s� �l�e�a�r�n�e�d� �d�u�r�i�n�g� �t�h�e� �i�n�i�t�i�a�l� �P�e�t�e�r�b�o�r�o�u�g�h� �p�i�l�o�t� �p�r�o�j�e�c�t� �i�n�f�l�u�e�n�c�e�d� �t�h�e� �V�M�S� 

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

�T�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �b�u�i�l�t� �u�p�o�n� �a�n�d� �e�x�p�a�n�d�e�d� �G�r�o�v�e�s �� �s�i�n�g�l�e�-�s�i�t�e� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� 

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

�m�u�l�t�i�p�l�e� �s�i�t�e�s� �a�c�r�o�s�s� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s�.� �T�h�e� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �t�r�e�a�t�m�e�n�t� �d�e�s�i�g�n� 

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

�v�i�s�i�b�i�l�i�t�y� �c�h�a�r�t�b�o�o�k�s�,� �a�n�d� �P�D�S�A� �p�r�o�c�e�s�s�e�s ��w�a�s� �b�a�s�e�d� �o�n� �n�o�r�m�a�t�i�v�e� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� 

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

�1�2



�1�.�6� �O�p�e�r�a�t�i�o�n�a�l� �T�r�e�a�t�m�e�n�t� �D�e�s�i�g�n� 

�F�i�g�u�r�e� �1�.�2� �p�o�r�t�r�a�y�s� �t�h�e� �r�e�s�e�a�r�c�h�e�r�'�s� �c�a�t�e�g�o�r�i�z�a�t�i�o�n� �o�f� �2�7� �n�o�r�m�a�t�i�v�e�!� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� 

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

�v�i�e�w� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �p�o�s�s�e�s�s�.� �F�i�g�u�r�e� �1�.�2� �a�l�s�o� �p�o�r�t�r�a�y�s� �t�h�e� 

�c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �V�M�S� �t�r�e�a�t�m�e�n�t� �d�e�s�i�g�n� �t�h�a�t� �a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �n�o�r�m�a�t�i�v�e� �a�t�t�r�i�b�u�t�e�s�.� �F�o�r� 

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

�(�a�t�t�r�i�b�u�t�e� �#�4�)�,� �g�r�a�p�h�i�c�a�l� �p�o�r�t�r�a�y�a�l� �(�a�t�t�r�i�b�u�t�e� �#�5�)�,� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �(�a�t�t�r�i�b�u�t�e� �#�6�)�,� �a�n�d� �c�l�e�a�r� 

�o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n�s� �o�f� �m�e�a�s�u�r�e�s� �(�a�t�t�r�i�b�u�t�e� �#�7�)�.� �B�a�s�e�d� �o�n� �t�h�e�s�e� �f�o�u�r� �a�t�t�r�i�b�u�t�e�s�,� �t�h�e� �V�M�S� 

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

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

�e�a�c�h� �t�r�e�a�t�m�e�n�t� �c�o�m�p�o�n�e�n�t� �i�n� �F�i�g�u�r�e� �1�.�2�.� �T�h�e� �i�n�i�t�i�a�l� �V�M�S� �t�r�e�a�t�m�e�n�t� �d�e�s�i�g�n� �c�o�n�s�i�s�t�e�d� �o�f� �c�o�n�t�r�o�l� 

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

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

�m�u�l�t�i�p�l�e� �s�i�t�e�s� �o�f� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �i�s� �d�e�s�c�r�i�b�e�d� �i�n� �m�o�r�e� �d�e�t�a�i�l� �i�n� �C�h�a�p�t�e�r� �4�.� �T�h�e� �b�o�d�y� �o�f� 

�k�n�o�w�l�e�d�g�e� �r�e�v�i�e�w� �i�n� �C�h�a�p�t�e�r� �2� �c�o�n�t�a�i�n�s� �s�o�u�r�c�e�s� �f�o�r� �a�n�d� �m�o�r�e� �d�e�t�a�i�l�e�d� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� 

�n�o�r�m�a�t�i�v�e� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �a�t�t�r�i�b�u�t�e�s�.� 

� � 

�1�N�o�r�m�a�t�i�v�e� �i�s� �a�n� �a�d�j�e�c�t�i�v�e� �d�e�s�c�r�i�b�i�n�g�  ��c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �c�o�n�s�t�i�t�u�t�e� �a�n� �a�u�t�h�o�r�i�t�a�t�i�v�e� 
�s�t�a�n�d�a�r�d�;� �a�n� �i�d�e�a�l� �o�r� �p�r�e�f�e�r�r�e�d� �c�o�n�d�i�t�i�o�n �� �(�A�m�e�r�i�c�a�n� �H�e�r�i�t�a�g�e�,� �1�9�9�3�)�.� 
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�1�.�7� �R�e�s�e�a�r�c�h� �P�r�o�c�e�s�s� �M�o�d�e�l� 

�F�i�g�u�r�e� �1�.�3� �i�s� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �m�o�d�e�l� �w�h�i�c�h� �s�h�o�w�s� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�t�o�c�o�l� �a�t� �a� �m�a�c�r�o� 

�l�e�v�e�l�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �e�f�f�o�r�t ��a�b�o�u�t� �7�0�% ��d�e�v�e�l�o�p�e�d� �a�n�d� �a�p�p�l�i�e�d� �t�h�e� �V�M�S� 

�t�r�e�a�t�m�e�n�t� �i�n� �t�h�e� �N�G� �s�i�t�e�s�.� �V�a�l�i�d�a�t�i�o�n� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �t�r�e�a�t�m�e�n�t� �w�a�s� �a�b�o�u�t� �3�0�%� �o�f� �t�h�e� 

�r�e�s�e�a�r�c�h� �e�f�f�o�r�t�.� �F�i�g�u�r�e� �1�.�3� �i�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�h�r�e�e� �s�e�c�t�i�o�n�s�,� �1�.�7�.�1� �t�h�r�o�u�g�h� �1�.�7�.�3�.� 

�1�.�7�.�1� �T�r�e�a�t�m�e�n�t� �D�e�v�e�l�o�p�m�e�n�t� �a�n�d� �A�p�p�l�i�c�a�t�i�o�n� 

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

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

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

�(�1�9�9�3�,� �1�9�9�4�)� �e�x�p�l�o�r�e�d� �s�o�m�e� �o�f� �t�h�e�s�e� �a�t�t�r�i�b�u�t�e�s� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �p�i�l�o�t� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �u�s�i�n�g� �a� 

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

�e�n�g�i�n�e�e�r�i�n�g�!� �p�r�i�n�c�i�p�l�e�s� �t�o� �t�h�e� �N�G� �n�e�e�d�,� �t�h�e� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e�,� �t�h�e� �p�i�l�o�t� �r�e�s�e�a�r�c�h�,� �a�n�d� �t�h�e� 

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

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

�t�h�a�t� �w�e�r�e� �i�n� �p�l�a�c�e� �a�t� �m�u�l�t�i�p�l�e� �N�G� �s�i�t�e�s�.� �T�h�e� �V�M�S� �t�r�e�a�t�m�e�n�t� �w�a�s� �a�p�p�l�i�e�d� �t�o� �t�h�e� �N�G� �s�i�t�e�s�.� �T�h�e� 

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

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

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

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

�1�.�7�.�2� �T�r�e�a�t�m�e�n�t� �V�a�l�i�d�a�t�i�o�n� 

�A�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �1�.�3�,� �a�b�o�u�t� �1�0�%� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �e�f�f�o�r�t� �w�a�s� �t�o� �v�a�l�i�d�a�t�e� �t�h�e� �t�r�e�a�t�m�e�n�t� �a�s� �i�t� 

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

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

�C�h�a�p�t�e�r�s� �4� �a�n�d� �5�.� 

� � 

�1�M�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�s� �e�n�g�i�n�e�e�r�i�n�g� �i�s� �t�h�e� �h�a�r�m�o�n�i�o�u�s�,� �r�o�b�u�s�t� �b�l�e�n�d� �o�f� �1�)� �t�h�e� �s�y�s�t�e�m�s� �a�p�p�r�o�a�c�h�,� 
�2�)� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�c�e�s�s�,� �a�n�d� �3�)� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �p�r�o�c�e�s�s�.� �T�h�e� �s�e�q�u�e�n�c�e� �i�s� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�a�t� 
�t�h�e� �s�y�s�t�e�m�s� �a�p�p�r�o�a�c�h� �i�s� �t�h�e� �g�l�u�e� �a�r�o�u�n�d� �s�t�e�p�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �a� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �(�K�u�r�s�t�e�d�t�,� 
�1�9�9�3�)�.� 
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�F�a�c�e� �v�a�l�i�d�i�t�y� �w�a�s� �a�d�d�r�e�s�s�e�d� �b�y� �u�s�e�r�s� �o�n� �a�n� �o�n�g�o�i�n�g� �b�a�s�i�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �r�e�s�e�a�r�c�h�:� �D�i�d� �t�h�e� 

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

�o�w�n�e�r�s� �a�n�d� �u�s�e�r�s� �p�e�r�c�e�i�v�e� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �V�M�S� �w�a�s� �h�i�g�h�e�r� �t�h�a�n� �t�h�e� �c�o�s�t�?� �D�i�d� �p�e�o�p�l�e� �r�e�a�c�t� 

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

�t�h�e� �V�M�S� �b�e�t�t�e�r� �t�h�a�n� �t�h�e� �p�r�i�o�r� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�?� �T�h�e�s�e� �q�u�e�s�t�i�o�n�s� �a�r�e� �i�l�l�u�s�t�r�a�t�i�v�e� �o�f� 

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

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

�c�o�m�m�i�t�t�e�e�,� �D�r�.� �D�.� �S�c�o�t�t� �S�i�n�k� �a�n�d� �D�r�.� �G�e�o�r�g�e� �L�.� �S�m�i�t�h�,� �w�h�o� �e�v�a�l�u�a�t�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�r�o�j�e�c�t� 

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

�n�o�r�m�a�t�i�v�e� �a�t�t�r�i�b�u�t�e�s� �i�n� �t�h�e� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e�.� 
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�1�.�7�.�3� �T�r�e�a�t�m�e�n�t� �I�m�p�a�c�t� �E�v�a�l�u�a�t�i�o�n� 

�A�b�o�u�t� �2�0�%� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �e�f�f�o�r�t� �u�s�e�d� �s�u�r�v�e�y� �r�e�s�e�a�r�c�h� �t�o� �e�v�a�l�u�a�t�e� �h�o�w� �i�n�s�t�a�l�l�a�t�i�o�n� �a�n�d� �u�s�e� 

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

�c�o�n�s�t�r�u�c�t�s�.� �F�i�g�u�r�e� �1�.�3� �s�h�o�w�s� �t�h�e�s�e� �c�o�n�s�t�r�u�c�t�s� �a�t� �a� �m�a�c�r�o� �l�e�v�e�l�,� �a�n�d� �F�i�g�u�r�e� �1�.�4� �s�h�o�w�s� �a� �m�o�r�e� 

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

�T�h�e�r�e� �w�e�r�e� �f�o�u�r� �p�r�i�m�a�r�y� �c�o�n�s�t�r�u�c�t�s� �t�h�e� �V�M�S� �w�a�s� �b�e�l�i�e�v�e�d� �t�o� �i�n�f�l�u�e�n�c�e�:� �g�r�o�u�p� �a�n�d� 

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

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

�i�n�d�i�c�a�t�e�d� �i�n� �F�i�g�u�r�e� �1�.�4�,� �w�e�r�e� �b�e�l�i�e�v�e�d� �t�o� �m�o�d�e�r�a�t�e� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� �t�r�e�a�t�m�e�n�t� �o�n� �t�h�e� 

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

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

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

�i�n�t�e�r�v�e�n�t�i�o�n� �f�o�r� �a� �s�u�b�s�e�t� �o�f� �t�h�e� �t�a�r�g�e�t� �p�o�p�u�l�a�t�i�o�n�.� �C�h�a�p�t�e�r� �2� �i�n�c�l�u�d�e�s� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �a�n�d� 

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

�t�h�e� �b�o�o�t�c�a�m�p� �i�n�t�e�r�v�e�n�t�i�o�n�.� 
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�1�.�7�.�4� �R�e�s�e�a�r�c�h� �H�y�p�o�t�h�e�s�e�s� 

�R�H�1�:� 

�R�H�2�?�:� 

�R�H�3�:� 

�R�H�4�:� 

�R�H�S�:� 

�R�H�6�:� 

�R�H�7�:� 

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

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

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

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

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

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

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

�1�.�7�.�5� �S�u�m�m�a�r�y� �o�f� �H�y�p�o�t�h�e�s�i�s� �T�e�s�t� �R�e�s�u�l�t�s� 

�R�H�1�,� �R�H�2�,� �R�H�3�,� �R�H�4�:� 

�R�H�5�:� 

�R�H�6�:� 

�P�a�i�r�e�d� �s�a�m�p�l�e� �t�-�t�e�s�t�s� �w�i�t�h�i�n� �e�a�c�h� �o�f� �t�h�e� �f�i�v�e� �s�i�t�e�s� �w�h�e�r�e� �p�r�e�-�t�r�e�a�t�m�e�n�t� �a�n�d� �p�o�s�t�-� 
�t�r�e�a�t�m�e�n�t� �s�u�r�v�e�y� �d�a�t�a� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �i�n�d�i�c�a�t�e� �n�o� �s�u�p�p�o�r�t� �f�o�r� �e�a�c�h� �o�f� �t�h�e�s�e� �f�o�u�r� 
�h�y�p�o�t�h�e�s�e�s�.� �I�n� �1�3� �o�u�t� �o�f� �2�0� �c�a�s�e�s� �(�4� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �a�c�r�o�s�s� �5� �s�i�t�e�s�)�,� �t�h�e� �c�h�a�n�g�e� 
�i�n� �m�e�a�n� �r�e�s�p�o�n�s�e� �w�a�s� �i�n� �t�h�e� �h�y�p�o�t�h�e�s�i�z�e�d� �d�i�r�e�c�t�i�o�n�,� �b�u�t� �t�h�e� �c�h�a�n�g�e� �w�a�s� �n�o�t� 
�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�.� 

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

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

�(�b�)� �P�e�o�p�l�e� �w�h�o� �h�a�d� �h�i�g�h�e�r� �m�e�a�n� �s�c�o�r�e�s� �o�n� �t�h�e� �C�o�r�e� �J�o�b� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �s�c�a�l�e� �h�a�d� 
�h�i�g�h�e�r� �m�e�a�n� �s�c�o�r�e�s� �o�n� �a�l�l� �f�o�u�r� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �s�c�a�l�e�s�,� �s�u�p�p�o�r�t�i�n�g� �t�h�e� 
�h�y�p�o�t�h�e�s�i�s�.� �W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �I�t�e�m� �2�9� �a�n�d� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �B�r�o�a�d� 
�D�a�t�a�-�B�a�s�e�d� �D�e�c�i�s�i�o�n� �P�r�o�c�e�s�s�e�s�,� �p�e�o�p�l�e� �w�h�o� �h�a�d� �h�i�g�h�e�r� �m�e�a�n� �s�c�o�r�e�s� �o�n� �e�a�c�h� 
�i�n�d�i�v�i�d�u�a�l� �i�t�e�m� �c�o�m�p�r�i�s�i�n�g� �t�h�e� �C�o�r�e� �J�o�b� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �s�c�a�l�e� �h�a�d� �h�i�g�h�e�r� �m�e�a�n� 
�s�c�o�r�e�s� �o�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�,� �s�u�p�p�o�r�t�i�n�g� �t�h�e� �h�y�p�o�t�h�e�s�i�s�.� �I�t�e�m� �2�9�,� �a� �t�a�s�k� 
�c�o�m�p�l�e�t�e�n�e�s�s� �c�o�n�s�t�r�u�c�t� �m�e�a�s�u�r�e�,� �( ��O�n� �m�y� �j�o�b�,� �I� �p�r�o�d�u�c�e� �a� �w�h�o�l�e� �p�r�o�d�u�c�t� �o�r� �p�e�r�f�o�r�m� �a� 

�2�0



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

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

�R�H�7� �_� �P�e�o�p�l�e� �i�n� �P�e�t�e�r�b�o�r�o�u�g�h� �d�i�d� �n�o�t� �s�c�o�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �o�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� 
�s�c�a�l�e�s�;� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s� �w�a�s� �n�o�t� �s�u�p�p�o�r�t�e�d�.� �T�h�i�s� �r�e�s�u�l�t� �i�s� �a� �s�u�r�p�r�i�s�e�!� 

�D�e�t�a�i�l�s� �o�f� �t�h�e� �t�e�s�t�s� �c�o�n�d�u�c�t�e�d�,� �a�l�o�n�g� �w�i�t�h� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �r�e�s�u�l�t�s�,� �a�r�e� �i�n� �C�h�a�p�t�e�r�s� �4� 

�a�n�d� �5�,� �a�n�d� �A�p�p�e�n�d�i�x� �A�.� 

�2�1



�1�.�8� �R�e�s�e�a�r�c�h� �O�u�t�p�u�t�s� �a�n�d� �O�u�t�c�o�m�e�s� 

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

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

�A� �p�r�o�t�o�t�y�p�e� �V�M�S� �t�r�e�a�t�m�e�n�t� �d�e�s�i�g�n� �b�a�s�e�d� �o�n� �t�h�e� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e�.� 

�A� �s�e�m�i�-�s�t�a�n�d�a�r�d� �V�M�S� �i�n�s�t�a�l�l�e�d� �a�n�d� �i�n� �u�s�e� �i�n� �m�u�l�t�i�p�l�e� �N�G� �s�u�b�s�y�s�t�e�m�s�.� 

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

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

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

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

�r�e�s�e�a�r�c�h�:� 

�N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �w�i�l�l� �h�a�v�e� �s�u�f�f�i�c�i�e�n�t� �e�x�p�e�r�t�i�s�e� �i�n� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�s� �t�o� �d�e�p�l�o�y� �V�M�S� 
�t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�m�p�a�n�y� �a�n�d� �e�n�h�a�n�c�e� �V�M�S� �o�v�e�r� �t�i�m�e� �w�i�t�h�o�u�t� �a�d�d�i�t�i�o�n�a�l� �o�u�t�s�i�d�e� �h�e�l�p�.� 

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

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

�N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �w�i�l�l� �h�a�v�e� �s�u�s�t�a�i�n�a�b�l�e� �V�M�S ��s� �i�n� �p�l�a�c�e� �i�n� �t�h�e� �t�a�r�g�e�t� �s�i�t�e�s�.� 

�U�l�t�i�m�a�t�e�l�y�,� �r�e�s�u�l�t�s� �w�i�l�l� �i�m�p�r�o�v�e� �a�t� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s�.� 

�2�2



�1�.�9� �R�e�s�e�a�r�c�h� �P�r�e�m�i�s�e�s� �a�n�d� �D�e�l�i�m�i�t�a�t�i�o�n�s� 

�P�r�e�m�i�s�e�s� �r�e�p�r�e�s�e�n�t� �a�s�s�u�m�p�t�i�o�n�s� �m�a�d�e� �i�n� �o�r�d�e�r� �t�o� �c�o�n�d�u�c�t� �t�h�i�s� �r�e�s�e�a�r�c�h�:� 

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

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

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

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

�P�e�o�p�l�e� �a�t� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �w�a�n�t�e�d� �h�e�l�p� �b�u�i�l�d�i�n�g� �b�e�t�t�e�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e� 
�m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �t�h�e�y� �w�a�n�t�e�d� �t�h�e� �s�o�l�u�t�i�o�n� �t�o� �b�e� �r�e�s�e�a�r�c�h� �b�a�s�e�d�.� 

�P�e�o�p�l�e� �a�t� �T�P�C� �a�n�d� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �c�o�n�t�i�n�u�e�d� �t�h�e�i�r� �c�o�l�l�a�b�o�r�a�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� 
�t�h�r�o�u�g�h� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h�.� 

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

�S�i�n�k ��s� �(�1�9�8�2�,� �1�9�8�5�)� �s�e�v�e�n� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a� �w�e�r�e� �a� �s�u�i�t�a�b�l�e� �f�r�a�m�e�w�o�r�k� �f�o�r� 
�o�p�e�r�a�t�i�o�n�a�l�l�y� �d�e�f�i�n�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e�.� 

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

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

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

�U�l�t�i�m�a�t�e�l�y�,� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �w�a�n�t�s� �t�o� �c�r�e�a�t�e� �a� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �t�h�a�t� �m�o�d�e�l�s� 
�w�h�e�t�h�e�r� �a�n� �o�n�g�o�i�n�g� �s�e�r�i�e�s� �o�f� �i�m�p�r�o�v�e�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�i�m�e�d� �a�t� �v�a�r�i�o�u�s� �e�n�t�i�t�i�e�s� 
�w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�c�t�u�a�l�l�y� �h�a�v�e� �t�h�e� �i�n�t�e�n�d�e�d� �d�e�s�i�r�e�d� �i�m�p�a�c�t� �o�n� �l�o�n�g�-�t�e�r�m� �t�o�t�a�l� 
�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e�.� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �w�a�n�t�s� �t�o� �m�o�d�e�l� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� 
�r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�n�d� �o�u�t�c�o�m�e�s�.� �E�s�t�a�b�l�i�s�h�i�n�g� �t�h�e�s�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �i�s� 
�i�l�l�u�s�o�r�y� �i�n� �t�h�e� �c�u�r�r�e�n�t� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e�.� �T�h�e� �r�e�s�e�a�r�c�h� �d�i�d� �n�o�t�  ��p�r�o�v�e �� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� 
�r�e�l�a�t�i�o�n�s�h�i�p�s�;� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �e�x�p�l�o�r�e�d� �t�h�e�m� �a�n�d� �o�f�f�e�r�e�d� �t�h�e� �i�n�s�i�g�h�t�s� �d�i�s�c�o�v�e�r�e�d�.� 
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�e� �A�l�t�h�o�u�g�h� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�s� �a�n�d� �m�o�t�i�v�a�t�i�o�n� �s�y�s�t�e�m�s� �a�r�e� �i�n�e�x�t�r�i�c�a�b�l�y� �i�n�t�e�r�w�o�v�e�n� �i�n� 
�o�r�g�a�n�i�z�a�t�i�o�n�s�,� �t�h�i�s� �r�e�s�e�a�r�c�h� �d�i�d� �n�o�t� �a�d�d�r�e�s�s� �d�i�r�e�c�t�l�y� �t�h�e� �m�o�t�i�v�a�t�i�o�n�,� �r�e�c�o�g�n�i�t�i�o�n� �a�n�d� 
�r�e�w�a�r�d� �s�y�s�t�e�m� �a�t� �N�G�.� 

�1�.�1�0� �D�i�s�s�e�r�t�a�t�i�o�n� �D�o�c�u�m�e�n�t� �O�r�g�a�n�i�z�a�t�i�o�n� 

�F�o�l�l�o�w�i�n�g� �s�t�a�n�d�a�r�d� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m�s� �E�n�g�i�n�e�e�r�i�n�g� �d�i�s�s�e�r�t�a�t�i�o�n�s�,� �t�h�i�s� 

�d�o�c�u�m�e�n�t� �i�s� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �s�e�v�e�n� �c�h�a�p�t�e�r�s� �p�l�u�s� �s�e�v�e�r�a�l� �a�p�p�e�n�d�i�c�e�s�.� �C�h�a�p�t�e�r� �1� �i�n�t�r�o�d�u�c�e�s� �t�h�e� 

�r�e�s�e�a�r�c�h� �t�o�p�i�c� �a�n�d� �d�e�f�i�n�e�s� �t�h�e� �r�e�s�e�a�r�c�h� �s�c�o�p�e� �a�n�d� �f�o�c�u�s�.� �C�h�a�p�t�e�r� �2� �i�s� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �b�o�d�y� �o�f� 

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

�r�e�s�e�a�r�c�h�e�r� �p�e�r�s�o�n�a�l� �k�n�o�w�l�e�d�g�e� �a�n�d� �e�x�p�e�r�i�e�n�c�e�.� �C�h�a�p�t�e�r� �3� �o�u�t�l�i�n�e�s� �t�h�e� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �o�r� 

�p�r�o�t�o�c�o�l� �u�s�e�d� �f�o�r� �t�h�i�s� �r�e�s�e�a�r�c�h�.� �C�h�a�p�t�e�r� �4� �p�r�e�s�e�n�t�s� �d�a�t�a� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �t�h�e� �s�t�o�r�y� �o�f� �a�p�p�l�y�i�n�g� 

�t�h�e� �t�r�e�a�t�m�e�n�t� �t�o� �m�u�l�t�i�p�l�e� �s�i�t�e�s�.� �(�A�p�p�e�n�d�i�x� �G� �p�r�e�s�e�n�t�s� �t�h�e� �s�t�o�r�y� �i�n� �r�o�u�g�h� �c�h�r�o�n�o�l�o�g�i�c�a�l� �o�r�d�e�r�)�.� 

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

�C�h�a�p�t�e�r� �4�.� �C�h�a�p�t�e�r� �6� �p�r�o�v�i�d�e�s� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

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

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

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

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

�A�p�p�e�n�d�i�x� �C� �i�s� �a� �t�h�e� �r�e�s�e�a�r�c�h�e�r�'�s� �c�u�r�r�e�n�t� �v�i�e�w� �o�f� �w�h�a�t� �c�o�n�s�t�i�t�u�t�e�s� �r�e�s�e�a�r�c�h�.� �A�p�p�e�n�d�i�x� �D� 

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

�r�e�f�e�r�e�n�c�e�s�,� �w�h�i�l�e� �A�p�p�e�n�d�i�x� �F� �i�s� �a� �g�l�o�s�s�a�r�y� �o�f� �s�o�m�e� �k�e�y� �t�e�r�m�s�.� 
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�C�h�a�p�t�e�r� �2� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e� �R�e�v�i�e�w� 

�2�.�1� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e ��T�h�e� �P�r�o�b�l�e�m� �B�a�c�k�g�r�o�u�n�d� 

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

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

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

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

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

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

�2�.�1�.�1� �T�h�e� �U�n�t�i�m�e�l�y� �D�e�a�t�h� �o�f� �T�o�t�a�l� �Q�u�a�l�i�t�y� �M�a�n�a�g�e�m�e�n�t� 

�R�e�c�e�n�t� �c�l�a�m�o�r�i�n�g� �i�n� �t�h�e� �p�o�p�u�l�a�r� �p�r�e�s�s� �(�F�r�o�i�l�a�n�d�,� �1�9�9�3�;� �H�i�l�l�k�i�r�k�,� �1�9�9�3�;� �N�a�j�,� �1�9�9�3�;� 

�W�e�i�s�e�n�d�a�n�g�e�r�,� �1�9�9�3�)� �h�a�s� �l�a�b�e�l�e�d� �T�o�t�a�l� �Q�u�a�l�i�t�y� �M�a�n�a�g�e�m�e�n�t ��T�Q�M ��a� �T�o�t�a�l� �F�a�i�l�u�r�e�;� �b�u�t� �m�o�s�t� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �w�h�o� �d�u�m�p� �t�h�e�i�r� �T�Q�M� �p�r�o�g�r�a�m�s� �a�s� �f�a�i�l�u�r�e�s� �d�o� �n�o�t� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �T�O�M� �i�s�,� �w�h�a�t� 

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

�d�o�n ��t� �u�s�e� �m�e�a�s�u�r�e�s� �o�f� �p�r�o�g�r�e�s�s� �a�p�p�r�o�p�r�i�a�t�e�l�y�,� �o�r� �t�h�e�y� �e�x�p�e�c�t� �r�e�s�u�l�t�s� �t�o�o� �q�u�i�c�k�l�y� �(�J�u�r�a�n�,� �1�9�9�3�)�.� 

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

�r�e�a�s�o�n�a�b�l�y� �h�e�a�l�t�h�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �c�a�n� �a�f�f�o�r�d� �t�o� �b�e� �p�a�t�i�e�n�t� �e�n�o�u�g�h� �o�v�e�r� �t�h�e� �3�-�5� �y�e�a�r�s� �i�t� �t�a�k�e�s� �t�o� 

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

�T�O�M� �a� �b�a�d� �n�a�m�e� �b�y� �b�u�i�l�d�i�n�g� �e�x�p�e�c�t�a�t�i�o�n�s� �T�Q�M� �c�o�u�l�d� �n�e�v�e�r� �l�i�v�e� �u�p� �t�o�:� �a� �q�u�i�c�k� �f�i�x� �o�r� �a�n� 

�i�m�m�e�d�i�a�t�e� �d�r�a�m�a�t�i�c� �o�r�g�a�n�i�z�a�t�i�o�n�-�w�i�d�e� �i�m�p�r�o�v�e�m�e�n�t�.� 

�T�O�M� �a�l�o�n�e� �i�s� �n�o�t� �t�h�e� �a�n�s�w�e�r� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�s� �f�i�g�h�t�i�n�g� �f�o�r� �s�u�r�v�i�v�a�l�.� �I�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �i�n� 

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

�p�r�o�d�u�c�t� �o�r� �s�e�r�v�i�c�e� �o�b�s�o�l�e�t�e�,� �e�v�e�n� �p�e�r�f�e�c�t� �T�O�M� �w�i�l�l� �n�o�t� �s�a�v�e� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �T�Q�M� �i�s� �j�u�s�t� �n�o�t� 

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

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

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

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

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

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

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

�e�i�t�h�e�r� �T�Q�M� �o�r� �B�P�R�.� �T�a�k�e�n� �t�o�g�e�t�h�e�r�,� �T�Q�M� �a�n�d� �B�P�R� �a�r�e� �s�i�m�p�l�y� �t�h�e� �1�9�9�0 ��s� �a�c�r�o�n�y�m�s� �f�o�r� �a�l�l� �w�e� 

�h�a�v�e� �l�e�a�r�n�e�d� �a�b�o�u�t� �p�r�o�d�u�c�t�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �i�n� �t�h�e� �l�a�s�t� �8�0�-�9�0� �y�e�a�r�s�.� �E�v�e�n� �g�i�v�e�n� �t�h�i�s� 

�h�e�r�i�t�a�g�e�,� �h�o�w�e�v�e�r�,� �n�e�i�t�h�e�r� �T�Q�M� �n�o�r� �B�P�R� �i�s� �l�i�v�i�n�g� �u�p� �t�o� �i�t�s� �b�i�l�l�i�n�g�.� �W�h�y�?� 

�2�.�1�.�2� �A� �P�e�r�f�o�r�m�a�n�c�e� �P�a�r�a�d�o�x�:� �I�s� �T�Q�M� �A� �C�e�r�e�m�o�n�i�a�l� �R�a�i�n� �D�a�n�c�e�?� 

�S�c�h�a�f�f�e�r� �a�n�d� �T�h�o�m�s�o�n� �(�1�9�9�2�,� �p�.� �8�0�)� �d�e�c�l�a�r�e�,�  ��t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s� �o�f� �m�a�n�y� 

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

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

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

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

�i�m�p�a�c�t�?� �S�i�n�k� �a�n�d� �S�m�i�t�h� �(�1�9�9�3�)� �s�a�y� �t�h�i�s� �p�e�r�f�o�r�m�a�n�c�e� �p�a�r�a�d�o�x� �h�a�s� �f�o�u�r� �f�a�c�e�s�:� 

�1�.� �L�e�v�e�l� �o�f�  ��P�r�o�f�o�u�n�d� �K�n�o�w�l�e�d�g�e �� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�;� 

�2�.� �T�e�m�p�o�r�a�l� �d�i�m�e�n�s�i�o�n� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�i�n�k�a�g�e�s�;� 

�3�.� �T�y�p�e� �o�f� �r�e�l�a�t�i�o�n�s�h�i�p� �a�m�o�n�g� �e�l�e�m�e�n�t�s� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m�;� 

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

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

�d�i�s�s�e�r�t�a�t�i�o�n� �r�e�s�e�a�r�c�h�.� 

�2�.�1�.�2�.�1� �L�e�v�e�l�s� �o�f� �P�r�o�f�o�u�n�d� �K�n�o�w�l�e�d�g�e� 

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

�e�x�p�e�r�i�e�n�c�e� �t�o� �m�a�k�e� �g�o�o�d� �d�e�c�i�s�i�o�n�s� �a�b�o�u�t� �w�h�a�t� �a�n�d� �h�o�w� �t�o� �c�h�a�n�g�e�.� �J�u�r�a�n� �(�1�9�9�3�,� �p�.� �3�5�)� �s�a�y�s� �w�h�e�n� 

�t�h�e� �q�u�a�l�i�t�y� �c�r�i�s�i�s� �h�i�t� �A�m�e�r�i�c�a� �i�n� �t�h�e� �1�9�8�0 ��s�,� �m�o�s�t� �m�a�n�a�g�e�r�s� �h�a�d� �n�o� �i�d�e�a� �w�h�a�t� �t�o� �d�o�,�  ��t�h�e�y� �w�e�r�e� 

�i�g�n�o�r�a�n�t� �i�n� �t�h�e� �b�e�s�t� �s�e�n�s�e� �o�f� �t�h�a�t� �w�o�r�d�. �� �S�i�n�k� �a�n�d� �S�m�i�t�h� �e�l�a�b�o�r�a�t�e�:�  ��P�r�e�d�i�c�t�i�n�g� �w�h�i�c�h� 

�i�m�p�r�o�v�e�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �[�T�Q�M�,� �B�P�R�,� �e�t�c�.�]� �i�n� �o�n�e� �e�n�t�i�t�y� �w�i�l�l� �i�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e� �a�t� �h�i�g�h�e�r� 

�l�e�v�e�l�s� �o�r� �w�i�t�h�i�n� �o�t�h�e�r� �i�n�t�e�r�d�e�p�e�n�d�e�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�t�i�t�i�e�s� �r�e�q�u�i�r�e�s� �p�r�o�f�o�u�n�d� �k�n�o�w�l�e�d�g�e�.� 

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

�o�p�e�r�a�t�i�o�n�a�l� �u�n�d�e�r�s�t�a�n�d�i�n�g�,� �s�k�i�l�l�,� �a�n�d� �j�u�d�g�m�e�n�t� �t�h�a�t� �d�e�t�e�r�m�i�n�e�s� �o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �m�o�d�e�l� �a�n�d� 

�u�n�d�e�r�s�t�a�n�d� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �i�n� �c�o�m�p�l�e�x� �o�r�g�a�n�i�z�a�t�i�o�n�s �� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�,� �p�.� 
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�5�0�1�)�.� �A�s� �S�c�h�e�r�k�e�n�b�a�c�h� �(�1�9�9�1�)� �s�a�y�s�,� �p�e�o�p�l�e� �w�i�t�h� �p�r�o�f�o�u�n�d� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

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

�o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� �c�h�o�o�s�i�n�g� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �o�n�e�s� �a�m�o�u�n�t�s� �t�o� �a� �g�u�e�s�s�i�n�g� �g�a�m�e� �(�J�u�r�a�n�,� �1�9�9�3�)�.� 

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

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

�2�.�1�.�2�.�2� �T�e�m�p�o�r�a�l� �D�i�m�e�n�s�i�o�n� �o�f� �L�i�n�k�a�g�e�s� 

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

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

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

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

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

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

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

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

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

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

�1�9�9�3�,� �p�.� �5�0�1�)�.� 

�2�.�1�.�2�.�3� �T�y�p�e� �o�f� �L�i�n�k�a�g�e�s� �a�m�o�n�g� �E�n�t�i�t�i�e�s� �i�n� �t�h�e� �O�r�g�a�n�i�z�a�t�i�o�n� 

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

�s�u�b�-�s�y�s�t�e�m�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �T�h�o�m�p�s�o�n� �(�1�9�6�7�)� �d�i�s�c�u�s�s�e�s� �t�h�e� �r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�w�a�y�s� �o�f� 

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

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

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

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

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

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

�d�e�p�e�n�d�e�n�t� �s�u�b�-�s�y�s�t�e�m�?� �C�o�n�s�i�d�e�r� �T�h�e� �G�o�a�l� �(�G�o�l�d�r�a�t�t� �a�n�d� �C�o�x�,� �1�9�8�6�)�,� �f�r�o�m� �w�h�i�c�h� �t�h�e� �t�h�e�o�r�y� �o�f� 

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

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

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

�b�o�t�t�l�e�n�e�c�k� �s�u�b�-�s�y�s�t�e�m�s� �(�a�d�a�p�t�e�d� �s�l�i�g�h�t�l�y� �f�r�o�m� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�,� �p�.� �5�0�2�)�.� 

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

�i�n� �a�d�d�r�e�s�s�i�n�g� �t�h�e� �p�a�r�a�d�o�x� �(�G�o�o�d�m�a�n�,� �L�e�r�c�h�,� �a�n�d� �M�u�k�h�o�p�a�d�h�y�a�y�,� �1�9�9�2�)�.� �I�f� �w�e� �c�a�n� �m�o�d�e�l� �h�o�w� �a� 

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

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

�i�t�s�e�l�f �� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�,� �p�.� �5�0�2�)�.� �T�h�e� �i�n�a�b�i�l�i�t�y� �t�o� �m�o�d�e�l�,� �p�r�e�d�i�c�t�,� �a�n�d� �o�b�s�e�r�v�e� �t�h�e� �l�i�n�k�a�g�e�s� 

�p�r�e�s�e�n�t� �i�n� �a�n�y� �T�O�M�,� �B�P�R�,� �o�r� �o�t�h�e�r� �l�a�r�g�e�-�s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �e�f�f�o�r�t� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �f�a�c�e� 

�o�f� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �p�a�r�a�d�o�x�.� 

�2�.�1�.�2�.�4� �T�h�e� �R�e�l�a�t�i�o�n�s�h�i�p� �o�f� �M�e�a�s�u�r�e�m�e�n�t� �t�o� �P�e�r�f�o�r�m�a�n�c�e� 

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

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

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

�i�t�.� �I�t� �m�a�y� �b�e� �t�h�a�t� �w�e� �a�r�e� �m�e�a�s�u�r�i�n�g� �t�h�e� �w�r�o�n�g� �t�h�i�n�g�s�.� 

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

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

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

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

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

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

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

�m�e�a�s�u�r�e�m�e�n�t� �t�o� �e�m�e�r�g�e� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�,� �p�.� �5�0�3�)�.� 

�2�.�1�.�2�.�5� �R�o�o�t�s� �o�f� �t�h�e� �P�e�r�f�o�r�m�a�n�c�e� �P�a�r�a�d�o�x� 

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

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

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

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

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

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

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

�e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� �p�e�r�c�e�i�v�e�d� �f�a�i�l�u�r�e� �o�f� �T�Q�M�.� �S�i�n�k� �a�n�d� �S�m�i�t�h� �(�1�9�9�3�,� �p�.� �5�0�3�)� �c�o�n�c�l�u�d�e�,�  ��T�h�e�r�e� 

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

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

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

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

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

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

�w�a�s�,� �H�o�w� �c�a�n� �r�e�s�e�a�r�c�h� �h�e�l�p� �p�e�o�p�l�e� �a�t� �N�G� �e�v�a�l�u�a�t�e� �w�h�e�t�h�e�r� �t�h�e�i�r� �i�m�p�r�o�v�e�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� 

�a�r�e�  ��f�a�i�l�i�n�g �� �o�r�  ��s�u�c�c�e�e�d�i�n�g�, �� �w�h�e�t�h�e�r� �N�G� �i�s� �h�e�a�l�t�h�y� �a�n�d� �g�e�t�t�i�n�g� �b�e�t�t�e�r�?� �T�h�e� �V�i�s�u�a�l� 

�M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �t�r�e�a�t�m�e�n�t� �w�a�s� �p�a�r�t� �o�f� �t�h�e� �a�n�s�w�e�r�.� 

�2�.�2� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e ��N�o�r�m�a�t�i�v�e� �M�e�a�s�u�r�e�m�e�n�t� �S�y�s�t�e�m� �A�t�t�r�i�b�u�t�e�s�!� 

�T�a�b�l�e� �2�.�1� �a�n�d� �T�a�b�l�e� �2�.�2� �s�u�m�m�a�r�i�z�e� �t�h�e� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e� �t�h�a�t� �l�e�d� �t�o� �t�h�e� �n�o�r�m�a�t�i�v�e� 

�m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �a�t�t�r�i�b�u�t�e�s� �i�n� �F�i�g�u�r�e� �1�.�2�.� �T�a�b�l�e� �2�.�1� �a�n�d� �T�a�b�l�e� �2�.�2� �b�o�t�h� �c�o�n�t�a�i�n� �a�b�o�u�t� �t�h�e� 

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

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

�a�t�t�r�i�b�u�t�e�s� �i�n� �F�i�g�u�r�e� �1�.�2�.� 

� � 

�1�N�o�r�m�a�t�i�v�e� �i�s� �a�n� �a�d�j�e�c�t�i�v�e� �d�e�s�c�r�i�b�i�n�g�  ��c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �c�o�n�s�t�i�t�u�t�e� �a�n� �a�u�t�h�o�r�i�t�a�t�i�v�e� �©� 
�s�t�a�n�d�a�r�d�;� �a�n� �i�d�e�a�l� �o�r� �p�r�e�f�e�r�r�e�d� �c�o�n�d�i�t�i�o�n �� �(�A�m�e�r�i�c�a�n� �H�e�r�i�t�a�g�e�,� �1�9�9�3�)�.� 
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� � 

�M�e�a�s�u�r�e�m�e�n�t� �S�y�s�t�e�m� �D�e�s�i�g�n� �P�r�o�c�e�s�s� �(�P�a�r�t�i�c�i�p�a�t�i�v�e� �a�n�d� �F�l�e�x�i�b�l�e�)� 
� � 

�e� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �i�s� �d�e�v�e�l�o�p�e�d� �p�a�r�t�i�c�i�p�a�t�i�v�e�l�y� �w�i�t�h� �w�i�d�e� �i�n�p�u�t� �(�M�a�l�i�,� �1�9�7�8�;� �M�e�y�e�r�,� 
�1�9�9�4�;� �M�o�r�r�i�s�,� �1�9�7�5�;� �M�o�r�r�i�s�,� �1�9�7�9�;� �T�h�o�r�,� �1�9�9�3�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �i�s� �f�l�e�x�i�b�l�e� �a�n�d� �d�y�n�a�m�i�c� �a�n�d� �r�e�s�p�o�n�s�i�v�e� �t�o� �c�h�a�n�g�e�s� �i�n� �e�n�v�i�r�o�n�m�e�n�t� �o�r� 
�u�s�e�r� �n�e�e�d�s� �o�v�e�r� �t�i�m�e�;� �p�e�o�p�l�e� �f�e�e�l� �t�h�e�y� �c�a�n� �i�n�f�l�u�e�n�c�e� �w�h�a�t� �i�s� �m�e�a�s�u�r�e�d� �(�B�a�i�n�,� �1�9�8�2�;� �D�i�x�o�n�,� 
�N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�3�;� �G�r�i�e�f�,� �1�9�8�9�;� �L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�;� �K�a�p�l�a�n�,� �1�9�8�6�;� �K�u�r�s�t�e�d�t�,� �1�9�9�2�;� 

�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�;� �T�h�o�r�,� �1�9�9�3�)�.� 
� � 

�S�y�s�t�e�m� �L�i�n�k�a�g�e�s� �(�I�n�d�i�v�i�d�u�a�l�,� �G�r�o�u�p�,� �a�n�d� �O�r�g�a�n�i�z�a�t�i�o�n� �L�e�v�e�l� �M�e�a�s�u�r�e�s�,� �U�p�l�i�n�e� �S�y�s�t�e�m� 
�M�e�a�s�u�r�e�s�,� �A�p�p�r�o�p�r�i�a�t�e� �A�g�g�r�e�g�a�t�i�o�n�,� �C�o�m�p�l�e�t�e� �F�u�n�c�t�i�o�n�a�l� �C�o�v�e�r�a�g�e�)� 
� � 

�*� �M�e�a�s�u�r�e�s� �i�n�c�l�u�d�e� �i�n�d�i�v�i�d�u�a�l�,� �g�r�o�u�p� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �K�P�I�'�s� �(�C�a�m�e�r�o�n� �&� �W�h�e�t�t�o�n�,� 
�1�9�8�1�;� �C�u�m�m�i�n�g�s�,� �1�9�8�0�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�8�4�;� �D�e�m�i�n�g�,� �1�9�8�6�;� �P�e�n�n�i�n�g�s� �&� 
�G�o�o�d�m�a�n�,� �1�9�7�7�;� �P�r�i�c�e�,� �1�9�6�8�;� �S�c�h�e�r�k�e�n�b�a�c�h�,� �1�9�9�1�;� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�;� �T�h�o�r�,� �1�9�9�3�;� �V�a�n� �d�e� �V�e�n� 
�&� �F�e�r�r�y�,� �1�9�8�0�)�.� 

�e� �M�e�a�s�u�r�e�s� �i�n�c�l�u�d�e� �u�p�l�i�n�e� �m�e�a�s�u�r�e�s� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �S�i�n�k�,� �1�9�8�5�;� �S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�)�.� 

�*� �M�e�a�s�u�r�e�s� �a�r�e� �m�a�t�h�e�m�a�t�i�c�a�l�l�y� �a�g�g�r�e�g�a�t�e�d� �t�o� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� �a�n�a�l�y�s�i�s� �u�s�i�n�g� �c�o�m�m�o�n� 
�d�e�n�o�m�i�n�a�t�o�r�s� �w�h�e�r�e� �a�p�p�r�o�p�r�i�a�t�e� �(�A�d�a�m�,� �H�e�r�s�c�h�a�u�e�r�,� �&� �R�u�c�h�,� �1�9�8�6�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� 
�Y�a�m�m�a�r�i�n�o�,� �1�9�8�4�;� �J�a�m�e�s�,� �1�9�8�2�;� �J�a�m�e�s� �&� �J�o�n�e�s�,� �1�9�7�4�;� �K�a�p�l�a�n�,� �1�9�8�6�;� �M�o�r�r�i�s�,� �1�9�7�5�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �p�r�o�v�i�d�e�s� �a� �s�e�t� �o�f� �m�e�a�s�u�r�e�s� �f�o�r� �e�v�e�r�y� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�o�m�p�o�n�e�n�t�;� �a�l�l� 
�a�r�e�a�s� �h�a�v�e� �m�e�a�s�u�r�e�s� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.� � � 
� � 
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�T�a�b�l�e� �2�.�2� �G�r�o�u�p�e�d� �N�o�r�m�a�t�i�v�e� �M�e�a�s�u�r�e�m�e�n�t� �S�y�s�t�e�m� �A�t�t�r�i�b�u�t�e�s�,� �c�o�n�t�i�n�u�e�d� 
� � 

�S�t�u�d�y�-�A�c�t� �p�a�r�t� �o�f� �P�l�a�n�-�D�o�-�S�t�u�d�y�-�A�c�t� �C�y�c�l�e� �(�I�n�t�e�g�r�a�t�e�d� �S�t�r�a�t�e�g�i�e�s�,� �A�c�t�i�o�n�s�,� �M�e�a�s�u�r�e�s�;� 
�F�o�r�m�a�l� �P�D�S�A� �P�r�o�c�e�s�s�e�s�)� 
� � 

�*� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �l�i�n�k�s� �s�t�r�a�t�e�g�i�e�s�,� �a�c�t�i�o�n�s� �a�n�d� �m�e�a�s�u�r�e�s� �t�h�r�o�u�g�h� �a� �f�o�r�m�a�l� �p�r�o�c�e�s�s� �(�A�k�a�o�,� 
�1�9�9�1�;� �B�a�i�n�,� �1�9�8�2�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �G�r�i�e�f�,� �1�9�8�9�;� �K�a�p�l�a�n�,� �1�9�8�6�;� �M�a�l�i�,� �1�9�7�8�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �p�r�o�m�o�t�e�s� �t�h�e� �s�t�u�d�y�-�a�c�t� �p�a�r�t� �o�f� �t�h�e� �P�l�a�n�-�D�o�-�S�t�u�d�y�-�A�c�t� �(�P�D�S�A�)� �c�y�c�l�e� �a�t� 
�a�l�l� �s�y�s�t�e�m� �l�e�v�e�l�s� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� 
�V�o�l�l�m�a�n�n�,� �1�9�9�3�;� �K�a�p�l�a�n� �&� �N�o�r�t�o�n�,� �1�9�9�2�;� �S�c�h�e�r�k�e�n�b�a�c�h�,� �1�9�9�1�;� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

�e� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �c�r�e�a�t�e�s� �v�i�s�i�b�i�l�i�t�y� �f�o�r� �s�u�b�-�s�y�s�t�e�m� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �v�i�s�i�b�i�l�i�t�y� �f�o�r� 
�l�i�n�k�a�g�e�s� �t�o� �o�v�e�r�a�l�l� �s�y�s�t�e�m� �p�e�r�f�o�r�m�a�n�c�e� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�u�p�p�o�r�t�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�a�r�n�i�n�g� �a�n�d� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t� �(�D�i�x�o�n�,� 
�N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�3�;� �K�a�p�l�a�n� �&� �N�o�r�t�o�n�,� �1�9�9�2�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �b�a�l�a�n�c�e�s� �r�e�p�o�r�t�i�n�g�,� �c�o�n�t�r�o�l�,� �a�n�d� �i�m�p�r�o�v�e�m�e�n�t� �(�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� 
�T�h�o�r�,� �1�9�9�3�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �a�l�l�o�w�s� �a�l�l� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�o� �u�n�d�e�r�s�t�a�n�d� �h�o�w� �t�h�e�i�r� 
�d�e�c�i�s�i�o�n�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s� �a�f�f�e�c�t� �t�h�e� �e�n�t�i�r�e� �b�u�s�i�n�e�s�s� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.� 

�¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �f�o�s�t�e�r�s� �s�y�s�t�e�m� �c�o�o�p�e�r�a�t�i�o�n�,� �r�a�t�h�e�r� �t�h�a�n� �i�n�t�e�r�n�a�l� �c�o�m�p�e�t�i�t�i�o�n� �a�n�d� �s�u�b�-� 
�o�p�t�i�m�i�z�a�t�i�o�n� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �S�c�h�e�r�k�e�n�b�a�c�h�,� �1�9�9�1�)�.� 

�e� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �p�o�r�t�r�a�y�s� �l�i�n�k�a�g�e�s� �a�n�d� �t�r�a�d�e�o�f�f�s� �a�m�o�n�g� �K�P�I�'�s�,� �a�n�d� �d�e�c�i�s�i�o�n�s� �a�r�e� 
�i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� �l�i�n�k�a�g�e� �(�L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�)� 

�|� �¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �i�s� �a� �c�a�t�a�l�y�s�t� �f�o�r� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� 
�V�o�l�i�m�a�n�n�,� �1�9�9�3�)�.� 
� � 

�I�n�f�o�r�m�a�t�i�o�n� �A�t�t�r�i�b�u�t�e�s� �(�T�i�m�e�l�y�,� �R�e�l�e�v�a�n�t�,� �A�c�c�u�r�a�t�e�,� �C�o�m�p�l�e�t�e�)� 
� � � � �¢� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �i�s� �t�i�m�e�l�y� �(�r�e�g�u�l�a�r� �a�n�d� �f�r�e�q�u�e�n�t�)�;� �m�e�a�s�u�r�e�s� �i�n�c�l�u�d�e� �s�h�i�f�t�l�y�,� �d�a�i�l�y�,� 
�w�e�e�k�l�y�,� �m�o�n�t�h�l�y� �f�r�e�q�u�e�n�c�y� �a�s� �a�p�p�r�o�p�r�i�a�t�e� �(�B�a�i�n�,� �1�9�8�2�;� �P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� �1�9�9�3�)�.� 

�e� �M�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �a�d�e�q�u�a�t�e�l�y� �a�d�d�r�e�s�s�e�s� �t�h�e� �i�s�s�u�e�s� �o�f� �a�c�c�u�r�a�c�y�,� �t�i�m�e�l�i�n�e�s�s�,� �r�e�l�e�v�a�n�c�e�,� �a�n�d� 
�c�o�m�p�l�e�t�e�n�e�s�s� �f�o�r� �t�h�e� �d�a�t�a� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �(�B�u�r�c�h� �&� �G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�;� �D�i�x�o�n�,� �N�a�n�n�i�,� 
�&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �H�i�c�k�s�,� �1�9�8�4�;� �H�i�l�l�,� �1�9�8�9�;� �S�e�n�n�,� �1�9�8�7�)�.� 
� � 

�T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �e�l�a�b�o�r�a�t�e� �o�n� �t�h�e� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e� �i�n� �T�a�b�l�e�s� �2�.�1� �a�n�d� �2�.�2�.� �R�e�a�d�e�r�s� 

�n�o�t� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�i�s� �d�e�t�a�i�l� �s�h�o�u�l�d� �s�k�i�p� �t�o� �S�e�c�t�i�o�n� �2�.�3�.� 

� � 
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�2�.�2�.�1� �K�n�o�w�l�e�d�g�e� �o�f� �R�e�s�u�l�t�s� 

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

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

�c�h�a�n�g�i�n�g� �r�e�s�u�l�t�s� �o�v�e�r� �t�i�m�e� �(�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �p�r�o�v�i�d�e� 

�f�e�e�d�b�a�c�k� �t�o� �i�n�d�i�v�i�d�u�a�l�s�;� �f�e�e�d�b�a�c�k� �i�s� �o�n�e� �o�f� �t�h�e� �c�o�r�e� �j�o�b� �d�i�m�e�n�s�i�o�n�s� �(�H�a�c�k�m�a�n� �&� �O�l�d�h�a�m�,� �1�9�8�0�;� 

�W�a�l�d�m�a�n� �&� �S�p�a�n�g�l�e�r�,� �1�9�8�9�)�.� 

�2�.�2�.�2� �K�n�o�w�l�e�d�g�e� �o�f� �P�r�o�g�r�e�s�s� 

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

�a�n�d� �c�h�a�n�g�i�n�g� �r�e�s�u�l�t�s� �o�v�e�r� �t�i�m�e� �(�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �C�o�s�g�r�o�v�e� �(�1�9�8�6�-�8�7�)�,� �e�v�e�r�y�o�n�e� 

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

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

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

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

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

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

�e�m�p�l�o�y�e�e�s�,� �w�i�t�h� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �d�a�t�a� �u�s�e�d� �t�o� �s�u�p�p�o�r�t� �t�h�e� �c�o�m�m�u�n�i�c�a�t�i�o�n� �(�C�o�s�g�r�o�v�e�,� �1�9�8�6�-�8�7�)�.� 

�2�.�2�.�3�.� �V�i�s�i�b�i�l�i�t�y� 

�A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �b�e� �h�i�g�h�l�y� �v�i�s�i�b�l�e� �t�o� �u�s�e�r�s� �(�G�r�i�e�f�,� �1�9�8�9�;� �P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� 

�1�9�9�3�)�.� �H�e�l�a�n�d�e�r� �(�1�9�8�7�)� �s�t�a�t�e�s� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �i�m�p�o�r�t�a�n�t� �h�u�m�a�n�-�f�a�c�t�o�r�s� �p�r�i�n�c�i�p�l�e�s� �t�h�a�t� 

�e�n�h�a�n�c�e� �t�h�e� �r�e�a�d�a�b�i�l�i�t�y� �o�f� �a� �d�i�s�p�l�a�y�.� �T�a�b�l�e� �2�.�3� �(�H�e�l�a�n�d�e�r�,� �1�9�8�7�,� �p�.� �5�0�9�)� �s�u�m�m�a�r�i�z�e�s� �s�o�m�e� �o�f� 

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

�d�i�s�p�l�a�y�s�.� 

�H�e�l�a�n�d�e�r� �(�1�9�8�7�)� �f�u�r�t�h�e�r� �d�i�s�c�u�s�s�e�s� �f�r�e�q�u�e�n�c�y� �a�n�d� �s�e�q�u�e�n�c�e� �o�f� �u�s�e� �o�f� �d�i�s�p�l�a�y�s�:� 

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

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

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

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

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

�3�5



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

�a�r�r�a�n�g�e�d� �l�e�f�t�-�t�o�-�r�i�g�h�t� �o�r� �t�o�p�-�t�o�-�b�o�t�t�o�m�.� 

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

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

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

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

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

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

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

�1�9�8�7�,� �p�p�.� �5�1�2�-�5�1�3�)�.� 

�T�a�b�l�e� �2�.�3� �P�r�i�n�c�i�p�l�e�s� �t�h�a�t� �E�n�h�a�n�c�e� �t�h�e� �E�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �V�i�s�u�a�l� �D�i�s�p�l�a�y�s� 
�(�H�e�l�a�n�d�e�r�,� �1�9�8�7�;� �W�o�o�d�s�o�n�,� �1�9�8�1�)� 

� � 

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

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

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

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

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

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

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

�G�r�i�e�f� �(�1�9�8�9�)� �d�e�s�c�r�i�b�e�s� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �c�o�m�m�i�t�t�e�d� �t�o� �w�h�a�t� �h�e� �c�a�l�l�s� �a� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� 

�S�y�s�t�e�m�.� �T�h�e� �p�r�i�n�c�i�p�a�l� �c�o�m�p�o�n�e�n�t�s� �o�f� �G�r�i�e�f ��s� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m�,� �w�h�i�c�h� �h�e� 

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

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

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

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

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

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

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

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

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

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

�A�n� �o�r�g�a�n�i�z�a�t�i�o�n� �m�i�g�h�t� �e�m�p�l�o�y� �a� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m� �b�e�c�a�u�s�e� �u�s�i�n�g� �i�t� �s�t�r�e�n�g�t�h�e�n�s� 

�k�e�y� �a�r�e�a�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�G�r�i�e�f�,� �1�9�8�9�)�.� �S�o�m�e� �a�r�e�a�s� �w�h�e�r�e� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�l�l� �l�i�k�e�l�y� 

�c�h�a�n�g�e� �a�f�t�e�r� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m� �a�r�e� �(�G�r�i�e�f�,� �1�9�8�9�)�:� 

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

�C�o�n�t�r�i�b�u�t�i�n�g� �t�o� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �d�e�c�e�n�t�r�a�l�i�z�a�t�i�o�n� �p�o�l�i�c�i�e�s�,� 

�G�r�e�a�t�e�r� �p�r�o�d�u�c�t�i�o�n� �e�f�f�i�c�i�e�n�c�y�,� 

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

�G�r�e�a�t�e�r� �i�n�t�e�g�r�a�t�i�o�n� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�,� 

�E�m�p�o�w�e�r�e�d� �e�m�p�l�o�y�e�e�s�.� 

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

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

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

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

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

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

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

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

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

�a�n�d� �a�n�a�l�y�z�e� �a�n�o�m�a�l�i�e�s� �a�n�d� �d�i�f�f�i�c�u�l�t�i�e�s�.� �T�h�e� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m� �s�h�o�u�l�d� �h�i�g�h�l�i�g�h�t� 

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

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

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

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

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

�f�i�r�m ��s� �o�v�e�r�a�l�l� �p�o�l�i�c�i�e�s� �(�G�r�i�e�f�,� �1�9�8�9�)�.� �O�n�e� �o�f� �t�h�e� �b�i�g�g�e�s�t� �c�h�a�n�g�e�s� �w�h�e�n� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �V�i�s�u�a�l� 

�C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m� �i�s� �t�h�e� �g�r�e�a�t�e�r� �i�n�t�e�g�r�a�t�i�o�n� �a�n�d� �c�o�m�m�u�n�i�c�a�t�i�o�n� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�B�y� �i�m�p�l�e�m�e�n�t�i�n�g� �V�i�s�u�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n� �S�y�s�t�e�m�,� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �m�a�k�i�n�g� �a�s� �m�u�c�h� 

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

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

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

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

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

�O�n�e� �c�r�i�t�i�c�a�l� �a�s�p�e�c�t� �o�f� �H�o�s�h�i�n� �K�a�n�r�i�,� �a� �J�a�p�a�n�e�s�e� �a�p�p�r�o�a�c�h� �t�o� �p�o�l�i�c�y� �a�n�d� �g�o�a�l� �d�e�p�l�o�y�m�e�n�t� 

�(�A�k�a�o�,� �1�9�9�1�)�,� �i�s� �t�h�e� �u�s�e� �o�f� �v�i�s�i�b�i�l�i�t�y� �b�o�a�r�d�s� �t�o� �s�h�a�r�e� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �C�a�n�o�n� �p�l�a�n�t� �i�n� �V�i�r�g�i�n�i�a� 

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

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

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

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

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

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

�s�p�e�c�i�f�i�c� �i�n�f�o�r�m�a�t�i�o�n� �a�p�p�e�a�r�s� �o�n� �t�h�i�s� �l�e�v�e�l�.� �I�n� �a� �s�e�n�s�e�,� �t�h�e� �b�o�a�r�d�s� �p�o�r�t�r�a�y� �3� �l�e�v�e�l�s� �o�f� �s�t�r�a�t�e�g�i�e�s�,� 

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

�2�.�2�.�4� �L�o�n�g�i�t�u�d�i�n�a�l� �D�a�t�a� 

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

�s�e�r�i�e�s�,� �b�u�s�i�n�e�s�s� �c�y�c�l�e�s�,� �a�n�d� �o�t�h�e�r� �p�a�t�t�e�r�n�s� �i�n� �t�h�e� �d�a�t�a� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �D�e�m�i�n�g�,� �1�9�9�3�;� �J�o�i�n�e�r�,� �1�9�9�2�;� 

�P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� �1�9�9�3�;� �S�h�e�w�h�a�r�t�,� �1�9�8�0�;� �W�h�e�e�l�e�r�,� �1�9�9�3�)�.� 
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�2�.�2�.�5� �G�r�a�p�h�i�c�a�l� �P�o�r�t�r�a�y�a�l� 

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

�p�o�r�t�r�a�y�i�n�g� �o�n�l�y� �t�a�b�l�e�s� �o�f� �n�u�m�b�e�r�s�;� �a� �p�i�c�t�u�r�e� �o�f� �t�h�e� �d�a�t�a� �i�s� �w�o�r�t�h� �1�0�,�0�0�0� �t�a�b�l�e�s� �(�D�e�m�i�n�g�,� �1�9�8�6�;� 

�D�e�m�i�n�g�,� �1�9�9�3�;� �J�o�i�n�e�r�,� �1�9�9�2�;� �P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� �1�9�9�3�;� �S�h�e�w�h�a�r�t�,� �1�9�8�0�;� �W�h�e�e�l�e�r�,� �1�9�9�3�)�.� 

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

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

�(�H�e�l�a�n�d�e�r�,� �1�9�8�7�)�.� �I�n� �g�e�n�e�r�a�l�,� �a� �g�r�a�p�h� �i�s� �c�o�n�s�i�d�e�r�e�d� �s�u�p�e�r�i�o�r� �t�o� �t�a�b�l�e�s� �o�r� �s�c�a�l�e�s� �i�f� �t�h�e� �s�h�a�p�e� �o�f� 

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

�(�V�a�n�C�o�t�t� �&� �K�i�n�k�a�d�e�,� �1�9�7�2�)�.� �E�n�g�e�l� �a�n�d� �G�r�a�n�d�a� �(�1�9�7�5�)� �r�e�c�o�m�m�e�n�d�e�d� �t�h�e� �u�s�e� �o�f� �g�r�a�p�h�i�c�s� �t�o� 

�s�u�p�p�l�e�m�e�n�t� �e�x�p�l�a�n�a�t�i�o�n�s� �i�n� �t�e�x�t� �a�n�d� �f�o�r� �v�i�s�u�a�l�i�z�a�t�i�o�n� �o�f� �s�p�a�t�i�a�l� �i�n�f�o�r�m�a�t�i�o�n�.� �T�u�f�t�e� �(�1�9�8�3�)� 

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

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

�t�h�e� �s�h�o�r�t�e�s�t� �t�i�m�e� �w�i�t�h� �t�h�e� �l�e�a�s�t� �i�n�k� �i�n� �t�h�e� �s�m�a�l�l�e�s�t� �s�p�a�c�e�.� �G�r�a�p�h�i�c�a�l� �e�x�c�e�l�l�e�n�c�e� �i�s� �n�e�a�r�l�y� 

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

�(�T�u�f�t�e�,� �1�9�8�3�,� �a�s� �c�i�t�e�d� �b�y� �H�e�l�a�n�d�e�r�,� �1�9�8�7�,� �p�.� �5�4�5�)� 

�2�.�2�.�6� �S�t�a�t�i�s�t�i�c�a�l� �A�n�a�l�y�s�i�s� �a�n�d� �U�n�d�e�r�s�t�a�n�d�i�n�g� �V�a�r�i�a�t�i�o�n� 

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

�d�i�s�t�i�n�g�u�i�s�h� �s�i�g�n�a�l� �f�r�o�m� �n�o�i�s�e� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �D�e�m�i�n�g�,� �1�9�9�3�;� �J�o�i�n�e�r�,� �1�9�9�2�;� �P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� 

�1�9�9�3�;� �S�h�e�w�h�a�r�t�,� �1�9�8�0�;� �W�h�e�e�l�e�r�,� �1�9�9�3�)�.� �A�l�l� �d�a�t�a� �s�e�t�s� �c�o�n�t�a�i�n� �r�a�n�d�o�m� �v�a�r�i�a�t�i�o�n� �o�r� �n�o�i�s�e�,� �w�h�i�l�e� 

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

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

�D�a�n�i�e�l� �B�o�o�r�s�t�i�n� �c�h�a�r�a�c�t�e�r�i�z�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�g�e� �s�u�c�c�i�n�c�t�l�y� �w�h�e�n� �h�e� �s�a�i�d�:�  ��I�n�f�o�r�m�a�t�i�o�n� 

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

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

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

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

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

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

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

�e�x�t�r�a�c�t� �t�h�e� �k�n�o�w�l�e�d�g�e� �t�h�a�t� �m�a�y� �b�e� �l�o�c�k�e�d� �u�p� �i�n�s�i�d�e� �t�h�e� �d�a�t�a� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �v�i�)�.� 
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�N�o� �c�o�m�p�a�r�i�s�o�n� �b�e�t�w�e�e�n� �t�w�o� �v�a�l�u�e�s� �c�a�n� �b�e� �g�l�o�b�a�l�.� �A� �s�i�m�p�l�e� �c�o�m�p�a�r�i�s�o�n� �b�e�t�w�e�e�n� �t�h�e� �c�u�r�r�e�n�t� 

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

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

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

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

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

�I�f� �t�h�i�s� �m�o�n�t�h ��s� �v�a�l�u�e� �h�a�s� �c�h�a�n�g�e�d� �f�o�r� �t�h�e� �w�o�r�s�e�,� �t�h�i�n�g�s� �a�r�e� �f�a�l�l�i�n�g� �a�p�a�r�t�.� �N�o�n�s�e�n�s�e�!� �(�W�h�e�e�l�e�r�,� 

�1�9�9�3�,� �p�.� �1�-�2�)�.� 

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

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

�r�e�p�o�r�t� �c�o�m�m�o�n�l�y� 

�(�1�)� �g�i�v�e�s� �t�h�e� �c�u�r�r�e�n�t� �v�a�l�u�e� 

�(�2�)� �l�i�s�t�s� �a� �p�l�a�n� �o�r� �a�v�e�r�a�g�e� �v�a�l�u�e� 

�(�3�)� �c�o�m�p�a�r�e�s� �t�h�e� �c�u�r�r�e�n�t� �v�a�l�u�e� �t�o� �t�h�e� �p�l�a�n� �o�r� �a�v�e�r�a�g�e� 

�(�4�)� �c�o�m�p�a�r�e�s� �t�h�e� �c�u�r�r�e�n�t� �v�a�l�u�e� �t�o� �t�h�e� �v�a�l�u�e� �f�o�r� �t�h�e� �s�a�m�e� �m�o�n�t�h� �l�a�s�t� �y�e�a�r� 

�(�5�)� �g�i�v�e�s� �t�h�e� �c�u�r�r�e�n�t� �y�e�a�r� �t�o� �d�a�t�e� �v�a�l�u�e� 

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

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

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

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

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

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

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

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

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

�v�a�l�u�e�s�,� �b�u�t� �t�h�e�y� �d�o� �t�h�i�s� �i�n� �a� �v�i�s�u�a�l� �m�a�n�n�e�r� �r�a�t�h�e�r� �t�h�a�n� �i�n� �a� �d�i�g�i�t�a�l� �m�a�n�n�e�r� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� 

�3�-�6�)�.� 

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

�c�o�n�t�e�x�t� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �1�2�-�1�3�)�.� �D�a�t�a� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� �p�r�e�s�e�n�t�e�d� �i�n� �s�u�c�h� �a� �w�a�y� �t�h�a�t� 

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

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

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

�4�0



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

�W�h�o� �c�o�l�l�e�c�t�e�d� �t�h�e� �d�a�t�a�?� �H�o�w� �w�e�r�e� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d�?� �W�h�e�n� �w�e�r�e� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d�?� 

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

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

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

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

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

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

�1�9�9�3�,� �p�.� �1�2�-�1�3�)�.� 

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

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

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

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

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

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

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

�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �1�2�-�1�3�)�.� 

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

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

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

�c�o�m�p�a�r�i�s�o�n�.� 

�¢� �S�t�a�r�t� �u�s�i�n�g� �g�r�a�p�h�s� �t�o� �p�r�e�s�e�n�t� �c�u�r�r�e�n�t� �v�a�l�u�e�s� �i�n� �c�o�n�t�e�x�t� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �1�2�-�1�3�)�.� 

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

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

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

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

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

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

�d�e�f�i�n�e�s� �t�h�e� �t�w�o� �m�i�s�t�a�k�e�s� �w�h�i�c�h� �c�a�n� �b�e� �m�a�d�e� �w�h�e�n� �a�t�t�e�m�p�t�i�n�g� �t�o� �a�n�a�l�y�z�e� �d�a�t�a� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� 

�p�-� �3�0�-�3�1�)�.� 

�4�1



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

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

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

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

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

�p�r�e�s�e�n�t�.� �T�h�i�s� �m�i�s�t�a�k�e� �i�s� �m�o�s�t� �o�f�t�e�n� �f�o�u�n�d� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �t�h�e� �S�p�e�c�i�f�i�c�a�t�i�o�n� �A�p�p�r�o�a�c�h� �t�o� 

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

�l�i�m�i�t�s�,� �s�o� �n�o� �o�n�e� �n�o�t�i�c�e�s�.� 

�T�h�e� �C�o�n�t�r�o�l� �C�h�a�r�t� �A�p�p�r�o�a�c�h� �s�t�r�i�k�e�s� �a� �b�a�l�a�n�c�e� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �e�r�r�o�r�s�.� �T�h�e� �u�s�e� �o�f� �t�h�e� 

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

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

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

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

�i�n�v�e�n�t�e�d� �t�o� �s�e�p�a�r�a�t�e� �p�o�t�e�n�t�i�a�l� �s�i�g�n�a�l�s� �f�r�o�m� �p�r�o�b�a�b�l�e� �n�o�i�s�e� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �1�0�7�-�1�1�1�)�.� 

�D�a�t�a� �a�r�e� �c�o�l�l�e�c�t�e�d� �a�s� �a� �b�a�s�i�s� �f�o�r� �a�c�t�i�o�n�.� �Y�e�t� �b�e�f�o�r�e� �a�n�y�o�n�e� �c�a�n� �u�s�e� �d�a�t�a� �a�s� �a� �b�a�s�i�s� �f�o�r� �a�c�t�i�o�n� 

�t�h�e� �d�a�t�a� �h�a�v�e� �t�o� �b�e� �i�n�t�e�r�p�r�e�t�e�d�.� �T�h�e� �p�r�o�p�e�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �d�a�t�a� �w�i�l�l� �r�e�q�u�i�r�e� �t�h�a�t� �t�h�e� �d�a�t�a� 

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

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

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

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

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

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

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

�l�i�k�e�l�y� �t�o� �c�o�n�t�i�n�u�e� �t�o� �o�p�e�r�a�t�e� �o�k�a�y�.� �T�h�e�s�e� �c�o�m�p�a�r�i�s�o�n�s� �o�n�l�y� �a�t�t�e�m�p�t� �t�o� �c�h�a�r�a�c�t�e�r�i�z�e� �t�h�e� �r�e�c�e�n�t� 

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

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

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

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

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

�b�a�c�k�g�r�o�u�n�d� �n�o�i�s�e� �(�W�h�e�e�l�e�r� �1�9�9�3�,� �p�.� �1�0�7�-�1�1�1�)�.� 

�W�i�c�k�e�n�s� �(�1�9�8�7�)� �d�i�s�c�u�s�s�e�s� �t�h�e� �u�s�e� �o�f� �p�r�e�d�i�c�t�i�v�e� �d�i�s�p�l�a�y�s�,� �o�f� �w�h�i�c�h� �t�h�e� �c�o�n�t�r�o�l� �c�h�a�r�t� �i�s� �a�n� 

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

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

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

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

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

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

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

�p�e�r�f�o�r�m�a�n�c�e� �(�e�.�g�.�,� �W�e�s�t� �&� �C�l�a�r�k�,� �1�9�7�4�;� �W�h�i�t�e�f�i�e�l�d�,� �B�a�l�l� �&� �O�r�d�,� �1�9�8�0�;� �S�m�i�t�h� �&� �C�r�a�b�t�r�e�e�,� 

�1�9�7�5�;� �J�e�n�s�e�n�,� �1�9�8�1�.�)� �T�h�e�s�e� �d�i�s�p�l�a�y�s� �u�n�b�u�r�d�e�n� �w�o�r�k�i�n�g� �m�e�m�o�r�y� �f�r�o�m� �t�h�e� �c�o�m�p�u�t�a�t�i�o�n�a�l� 

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

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

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

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

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

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

�i�n�c�r�e�a�s�e�d� �a�i�r� �t�u�r�b�u�l�e�n�c�e� �i�n� �a�n� �a�i�r�c�r�a�f�t�,� �(�2�)� �t�h�e� �s�y�s�t�e�m� �h�a�s� �l�o�w�e�r� �i�n�e�r�t�i�a� �a�n�d� �i�s� �m�o�r�e� 

�r�e�s�p�o�n�s�i�v�e� �t�o� �i�n�p�u�t�s� �(�1�.�e�.�,� �s�y�s�t�e�m�s� �w�i�t�h� �s�h�o�r�t�e�r� �t�i�m�e� �c�o�n�s�t�a�n�t�s�)�,� �a�n�d� �(�3�)� �t�h�e� �o�p�e�r�a�t�o�r� �h�a�s� 

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

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

�p�r�e�d�i�c�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �b�e� �g�i�v�e�n� �(�W�i�c�k�e�n�s�,� �1�9�8�7�,� �p�p�.� �7�7�-�7�8�)�.� 

�2�.�2�.�7� �C�l�e�a�r� �O�p�e�r�a�t�i�o�n�a�l� �D�e�f�i�n�i�t�i�o�n�s� 

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

�i�n� �w�a�y�s� �t�h�a�t� �a�l�l� �u�s�e�r�s� �c�a�n� �d�e�v�e�l�o�p� �c�o�m�m�o�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �m�e�a�s�u�r�e�s� �(�S�i�n�k�,� �1�9�8�5�;� �S�i�n�k� �&� 

�T�u�t�t�l�e�,� �1�9�8�9�;� �D�e�m�i�n�g�,� �1�9�8�6�;� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�;� �W�h�y�t�e�,� �1�9�9�0�)�.� �M�e�a�s�u�r�e�m�e�n�t� �i�s� �d�r�i�v�e�n� �b�y� 

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

�m�i�s�l�e�a�d�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �(�W�h�y�t�e�,� �1�9�9�0�,� �p�.� �5�2�)�.� �T�h�e� �o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �s�p�e�c�i�f�i�c� 

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

�2�.�2�.�8� �A�p�p�r�o�p�r�i�a�t�e�l�y� �S�i�m�p�l�e� 

�A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �b�e� �a�p�p�r�o�p�r�i�a�t�e�l�y� �s�i�m�p�l�e� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� 

�B�a�i�n�,� �1�9�8�2�;� �G�r�i�e�f�,� �1�9�8�9�;� �M�e�y�e�r�,� �1�9�9�4�)�.� �P�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�s� �s�h�o�u�l�d� �c�o�n�v�e�y� 

�i�n�f�o�r�m�a�t�i�o�n� �t�h�r�o�u�g�h� �a�s� �f�e�w� �a�n�d� �a�s� �s�i�m�p�l�e� �a� �s�e�t� �o�f� �m�e�a�s�u�r�e�s� �a�s� �p�o�s�s�i�b�l�e� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� 

�4�3



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

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

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

�(�B�a�i�n�,� �1�9�8�2�)�.� 

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

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

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

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

�p�o�s�s�i�b�l�e� �t�o� �t�h�e� �o�n�g�o�i�n�g� �p�r�o�d�u�c�t�i�v�e� �e�f�f�o�r�t�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�B�a�i�n�,� �1�9�8�2�)�.� �A� �n�e�c�e�s�s�a�r�y� �a�n�d� 

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

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

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

�o�n�g�o�i�n�g� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�m� �(�A�d�a�m�,� �H�e�r�s�c�h�a�u�e�r�,� �&� �R�u�c�h�,� �1�9�8�6�)�.� �S�i�n�c�e� �m�e�a�s�u�r�i�n�g� �m�a�y� �b�e� �a� 

�n�o�n�-�p�r�o�d�u�c�i�n�g� �c�o�s�t� �i�t�e�m�,� �j�u�d�g�m�e�n�t� �m�u�s�t� �b�e� �e�x�e�r�c�i�s�e�d� �t�o� �e�n�s�u�r�e� �i�t� �i�s� �u�s�e�d� �i�n� �a� �c�o�n�s�i�s�t�e�n�t� �m�a�n�n�e�r� �a�n�d� 

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

�i�n�f�o�r�m�a�l�,� �m�u�s�t� �b�e� �a�p�p�l�i�e�d� �t�o� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �m�e�a�s�u�r�i�n�g� �(�B�a�i�n�,� �1�9�8�2�)�.� 

�2�.�2�.�9� �B�a�l�a�n�c�e� �A�c�r�o�s�s� �P�e�r�f�o�r�m�a�n�c�e� �C�r�i�t�e�r�i�a� 

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

�(�G�r�i�e�f�,� �1�9�8�9�;� �K�a�p�l�a�n� �&� �N�o�r�t�o�n�,� �1�9�9�2�;� �L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�;� �S�i�n�k�,� �1�9�8�2�,� �1�9�8�5�;� �T�h�o�r�,� �1�9�9�3�)�.� 

�S�i�n�k ��s� �(�1�9�8�2�)� �s�e�v�e�n� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a� �a�r�e� �d�e�f�i�n�e�d� �l�a�t�e�r� �i�n� �C�h�a�p�t�e�r� �2�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� 

�C�o�s�g�r�o�v�e� �(�1�9�8�6�-�8�7�)� �s�a�y�s� �a�c�c�o�u�n�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �a�l�o�n�e� �i�s�n ��t� �s�u�f�f�i�c�i�e�n�t� �t�o� �m�e�a�s�u�r�e� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� 

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

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

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

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

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

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

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

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

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

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

�(�C�o�s�g�r�o�v�e�,� �1�9�8�6�-�8�7�)�.� 

�K�a�p�l�a�n� �(�1�9�8�3�)� �s�a�y�s� �i�m�p�r�o�v�e�d� �m�e�a�s�u�r�e�s� �o�f� �q�u�a�l�i�t�y�,� �i�n�v�e�n�t�o�r�y�,� �p�e�r�f�o�r�m�a�n�c�e�,� �p�r�o�d�u�c�t�i�v�i�t�y�,� 

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

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

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

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

�s�u�p�p�o�r�t� �a�n�d� �e�n�h�a�n�c�e� �t�h�e� �f�i�r�m ��s� �o�v�e�r�a�l�l� �m�a�n�u�f�a�c�t�u�r�i�n�g� �s�t�r�a�t�e�g�y� �(�K�a�p�l�a�n�,� �1�9�8�3�)�.� 

�2�.�2�.�1�0� �B�a�l�a�n�c�e� �A�c�r�o�s�s� �a� �S�y�s�t�e�m� �P�e�r�s�p�e�c�t�i�v�e� 

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

�T�u�t�t�l�e� �(�1�9�8�9�)� �c�a�l�l� �t�h�e� �f�i�v�e� �q�u�a�l�i�t�y� �c�h�e�c�k�p�o�i�n�t�s� �(�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �D�e�m�i�n�g�,� �1�9�8�6�;� �K�a�p�l�a�n� �&� 

�N�o�r�t�o�n�,� �1�9�9�2�;� �M�e�y�e�r�,� �1�9�9�4�;� �P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� �1�9�9�3�;� �L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�)�.� �A� �s�y�s�t�e�m�s� �v�i�e�w� �a�n�d� 

�f�i�v�e� �c�h�e�c�k�p�o�i�n�t�s� �a�r�e� �d�e�f�i�n�e�d� �l�a�t�e�r� �i�n� �C�h�a�p�t�e�r� �2�.� 

�A� �c�o�m�m�o�n� �s�e�t� �o�f� �m�e�a�s�u�r�e�s� �c�a�n�n�o�t� �b�e� �u�s�e�d� �t�o� �a�s�s�e�s�s� �a�n�d� �c�o�m�p�a�r�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� 

�p�r�o�d�u�c�t�i�v�i�t�y� �a�t� �a�l�l� �l�e�v�e�l�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

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

�e�m�e�r�g�i�n�g� �t�h�e�o�r�y� �p�o�s�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �t�h�r�e�a�t� �t�o� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �(�S�i�n�k� �&� 

�S�m�i�t�h�,� �1�9�9�2�)�.� 

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

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

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

�p�r�o�d�u�c�t�i�v�i�t�y� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

�I�n� �K�a�i�z�e�n�,� �I�m�a�i� �(�1�9�8�6�)� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �W�e�s�t�e�r�n� �f�i�r�m�s� �h�a�v�e� �a�l�w�a�y�s� �g�i�v�e�n� �p�r�i�o�r�i�t�y� �t�o� 

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

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

�W�e�s�t�e�r�n�e�r�s� �a�r�e� �m�o�r�e� �k�e�e�n�l�y� �i�n�t�e�r�e�s�t�e�d� �i�n� �s�h�o�r�t�-�t�e�r�m� �b�e�n�e�f�i�t�s�,� �b�u�t� �t�h�e�y� �a�l�l�o�t� �l�i�m�i�t�e�d� 

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

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

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

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

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

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

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

�t�h�e�i�r� �p�r�o�d�u�c�t�i�o�n� �r�e�s�o�u�r�c�e�s� �(�I�m�a�i�,� �1�9�8�6�)�.� 

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

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

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

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

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

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

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

�a�n�d� �w�h�e�t�h�e�r� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� �i�n�i�t�i�a�t�i�v�e�s� �a�r�e� �c�h�a�n�g�i�n�g� �p�e�r�f�o�r�m�a�n�c�e� �(�G�r�i�e�f�,� �1�9�8�9�)�.� 

�2�.�2�.�1�1� �C�u�s�t�o�m�e�r� �E�m�p�h�a�s�i�s� 

�M�e�a�s�u�r�e�s� �s�h�o�u�l�d� �p�a�r�t�i�c�u�l�a�r�l�y� �e�m�p�h�a�s�i�z�e� �t�h�e� �c�u�s�t�o�m�e�r� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� 

�L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�;� �T�h�o�r�,� �1�9�9�3�)�.� �P�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�s� �s�h�o�u�l�d� �r�e�v�e�a�l� �h�o�w� 

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

�c�u�s�t�o�m�e�r�s� �c�a�n� �s�e�e� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.� �T�a�b�l�e� �2�.�4� �f�r�o�m� �L�y�n�c�h� �&� �C�r�o�s�s� �(�1�9�9�1�)� 

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

�m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �d�e�s�i�g�n�e�d� �w�i�t�h� �a� �f�u�t�u�r�e� �f�o�c�u�s�.� �L�y�n�c�h� �&� �C�r�o�s�s� �s�u�g�g�e�s�t� �a� �c�u�s�t�o�m�e�r� �e�m�p�h�a�s�i�s� 

�a�n�d� �a�l�s�o� �f�l�e�x�i�b�i�l�i�t�y�,� �b�a�l�a�n�c�e� �a�n�d� �l�e�a�r�n�i�n�g� �f�r�o�m� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m�.� 
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�T�a�b�l�e� �2�.�4� �T�r�a�d�i�t�i�o�n�a�l� �v�s�.� �S�t�r�a�t�e�g�i�c� �P�e�r�f�o�r�m�a�n�c�e� �M�e�a�s�u�r�e�m�e�n�t� �S�y�s�t�e�m�s� 

� � 

� � 

� � 

� � 

� � � � 

�(�L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�)� 
�T�r�a�d�i�t�i�o�n�a�l� �S�t�r�a�t�e�g�i�c� 

�F�i�n�a�n�c�i�a�l� �F�o�c�u�s� �S�t�r�a�t�e�g�i�c� �F�o�c�u�s� 
�e� �F�i�n�a�n�c�i�a�l�l�y� �d�r�i�v�e�n� �(�p�a�s�t� �f�o�c�u�s�)� �e� �C�u�s�t�o�m�e�r�-�d�r�i�v�e� �(�f�u�t�u�r�e� �f�o�c�u�s�)� 
�e� �L�i�m�i�t�e�d� �f�l�e�x�i�b�i�l�i�t�y�;� �o�n�e� �s�y�s�t�e�m� �s�e�r�v�e�s� �b�o�t�h�|� �*� �F�l�e�x�i�b�l�e�,� �d�e�d�i�c�a�t�e�d� �s�y�s�t�e�m� �f�o�r� 

�e�x�t�e�r�n�a�l� �a�n�d� �i�n�t�e�r�n�a�l� �n�e�e�d�s� �o�p�e�r�a�t�i�o�n�a�l� �c�o�n�t�r�o�l� 
�e�¢� �N�o�t� �l�i�n�k�e�d� �t�o� �o�p�e�r�a�t�i�o�n�s� �s�t�r�a�t�e�g�y� �e� �T�r�a�c�k�s� �c�o�n�c�u�r�r�e�n�t� �s�t�r�a�t�e�g�i�e�s� 
�e� �U�s�e�d� �t�o� �a�d�j�u�s�t� �f�i�n�a�n�c�i�a�l�s� �¢� �C�a�t�a�l�y�s�t� �f�o�r� �p�r�o�c�e�s�s� �i�m�p�r�o�v�e�m�e�n�t�s� 
�L�o�c�a�l�l�y� �O�p�t�i�m�i�z�e�d� �S�y�s�t�e�m�a�t�i�c�a�l�l�y� �o�p�t�i�m�i�z�e�d� 
�e� �D�e�c�r�e�a�s�e� �c�o�s�t�s� �e� �I�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e� 
�e� �V�e�r�t�i�c�a�l� �R�e�p�o�r�t�i�n�g� �¢� �H�o�r�i�z�o�n�t�a�l� �r�e�p�o�r�t�i�n�g� 
�F�r�a�g�m�e�n�t�e�d� �I�n�t�e�g�r�a�t�e�d� 
�¢� �C�o�s�t�,� �o�u�t�p�u�t�,� �a�n�d� �q�u�a�l�i�t�y� �v�i�e�w�e�d� �i�n� �¢� �Q�u�a�l�i�t�y�,� �d�e�l�i�v�e�r�,� �t�i�m�e�,� �a�n�d� �c�o�s�t� 

�i�s�o�l�a�t�i�o�n� �e�v�a�l�u�a�t�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� 
�e� �T�r�a�d�e�o�f�f�s� �u�n�k�n�o�w�n� �|�¢� �T�r�a�d�e�o�f�f�s� �a�d�d�r�e�s�s�e�d� 
�I�n�d�i�v�i�d�u�a�l� �i�n�c�e�n�t�i�v�e�s� �G�r�o�u�p� �I�n�c�e�n�t�i�v�e�s� 
�¢� �I�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�i�n�g� �¢� �G�r�o�u�p� �l�e�a�r�n�i�n�g� � � � � 
� � 

�2�.�2�.�1�2� �Q�u�a�l�i�t�a�t�i�v�e� �I�n�d�i�c�a�t�o�r�s� 

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

�1�9�8�6�;� �S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �D�a�l�t�o�n�,� �T�o�d�o�r�,� �S�p�e�n�d�o�l�i�n�i�,� �F�i�e�l�d�i�n�g�,� �&� �P�o�r�t�e�r�,� �1�9�8�0�)�.� 

�2�.�2�.�1�3� �Q�u�a�n�t�i�t�a�t�i�v�e� �I�n�d�i�c�a�t�o�r�s� 

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

�1�9�8�6�;� �S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �D�a�l�t�o�n�,� �T�o�d�o�r�,� �S�p�e�n�d�o�l�i�n�i�,� �F�i�e�l�d�i�n�g�,� �&� �P�o�r�t�e�r�,� �1�9�8�0�)�.� 

�2�.�2�.�1�4� �P�a�r�t�i�c�i�p�a�t�i�v�e� �D�e�s�i�g�n� �P�r�o�c�e�s�s� 

�A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �p�a�r�t�i�c�i�p�a�t�i�v�e�l�y� �w�i�t�h� �w�i�d�e� �i�n�p�u�t� �(�M�a�l�i�,� �1�9�7�8�;� 

�M�e�y�e�r�,� �1�9�9�4�;� �M�o�r�r�i�s�,� �1�9�7�5�;� �M�o�r�r�i�s�,� �1�9�7�9�;� �T�h�o�r�,� �1�9�9�3�)�.� 

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

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

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

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

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

�p�r�o�d�u�c�t�i�v�i�t�y�,� �p�r�o�d�u�c�t�i�v�i�t�y� �i�m�p�r�o�v�e�m�e�n�t� �i�s� �e�v�e�r�y�o�n�e ��s� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�,� �n�o�t� �s�o�l�e�l�y� �m�a�n�a�g�e�m�e�n�t�'�s�.� 

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

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

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

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

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

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

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

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

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

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

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

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

�(�M�a�l�i�,� �1�9�7�8�)�.� 

�2�.�2�.�1�5� �D�y�n�a�m�i�c� �a�n�d� �F�l�e�x�i�b�l�e� �O�v�e�r� �T�i�m�e� 

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

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

�(�L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�;� �K�u�r�s�t�e�d�t�,� �1�9�9�2�;� �S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�3�;� 

�T�h�o�r�,� �1�9�9�3�)�.� �M�e�a�s�u�r�e�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �s�h�o�u�l�d� �b�e� �f�l�e�x�i�b�l�e� �a�n�d� �d�y�n�a�m�i�c� �a�s� �t�h�e� �s�i�t�u�a�t�i�o�n� �d�e�m�a�n�d�s�.� 

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

�l�i�g�h�t� �o�f� �c�h�a�n�g�e�s� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �i�n� �i�t�s� �o�p�e�r�a�t�i�n�g� �e�n�v�i�r�o�n�m�e�n�t� �(�S�i�n�k� �&� �S�m�i�t�h�,� 

�1�9�9�2�)�.� 

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

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

�m�e�a�s�u�r�e�s� �t�h�a�t� �h�a�v�e� �o�u�t�l�i�v�e�d� �t�h�e�i�r� �o�r�i�g�i�n�a�l� �p�u�r�p�o�s�e� �(�K�u�r�s�t�e�d�t�,� �1�9�9�2�)�.� 

�A�s� �s�t�r�a�t�e�g�i�e�s� �c�h�a�n�g�e�,� �s�o� �s�h�o�u�l�d� �m�e�a�s�u�r�e�s� �(�T�h�o�r�,� �1�9�9�1�)�.� 

�S�i�n�k� �a�n�d� �T�u�t�t�l�e� �(�1�9�8�9�,� �p�.� �2�1�2�)� �s�u�g�g�e�s�t�:�  ��M�e�a�s�u�r�e� �w�h�a�t�'�s� �i�m�p�o�r�t�a�n�t� �-� �w�h�a�t�'�s� �e�a�s�y� �t�o� 

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

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

�w�h�a�t� �y�o�u� �n�e�e�d�,� �y�o�u�'�l�l� �b�e� �s�m�a�r�t�e�r� �t�h�a�n� �a�n�d� �y�o�u� �c�a�n� �c�h�a�n�g�e� �t�h�e�m�.� �D�o�n ��t� �w�a�i�t� �u�n�t�i�l� �y�o�u� �f�e�e�l� �t�h�e� 

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

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

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

�m�e�a�s�u�r�e�s� �(�B�a�i�n�,� �1�9�8�2�)�.� �M�a�n�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�h�a�t� �d�o� �n�o�t� �h�a�v�e� �m�e�a�n�i�n�g�f�u�l� �o�r� �c�o�m�p�l�e�t�e� �m�e�a�s�u�r�e�s� 

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

�r�e�q�u�i�r�e�s� �t�h�e� �u�s�e�r� �t�o� �r�e�a�l�i�z�e� �t�h�a�t� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t�s� �w�i�l�l� �c�h�a�n�g�e�.� �A�l�l�o�w�i�n�g� �a� �m�e�a�s�u�r�e�m�e�n�t� 

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

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

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

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

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

�m�e�a�s�u�r�e�s�.� �I�n� �s�h�o�r�t�,� �y�o�u� �n�e�e�d� �t�o� �h�a�v�e� �e�v�o�l�v�i�n�g� �c�h�a�n�g�i�n�g� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�s� �(�K�a�p�l�a�n�,� �1�9�8�6�)�.� 

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

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

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

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

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

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

�m�a�n�a�g�e�m�e�n�t� �i�n� �a� �m�o�d�e�r�n� �o�r�g�a�n�i�z�a�t�i�o�n� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

�2�.�2�.�1�6� �I�n�d�i�v�i�d�u�a�l� �M�e�a�s�u�r�e�s� 

�M�e�a�s�u�r�e�s� �s�h�o�u�l�d� �i�n�c�l�u�d�e� �i�n�d�i�v�i�d�u�a�l�,� �g�r�o�u�p� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �K�P�I�'�s� �(�C�a�m�e�r�o�n� �&� 

�W�h�e�t�t�o�n�,� �1�9�8�1�;� �C�u�m�m�i�n�g�s�,� �1�9�8�0�;� �V�a�n� �d�e� �V�e�n� �&� �F�e�r�r�y�,� �1�9�8�0�;� �P�e�n�n�i�n�g�s� �&� �G�o�o�d�m�a�n�,� �1�9�7�7�;� �P�r�i�c�e�,� 

�1�9�6�8�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�8�4�;� �T�h�o�r�,� �1�9�9�1�)�.� 

�2�.�2�.�1�7� �G�r�o�u�p� �M�e�a�s�u�r�e�s� 

�M�e�a�s�u�r�e�s� �s�h�o�u�l�d� �i�n�c�l�u�d�e� �i�n�d�i�v�i�d�u�a�l�,� �g�r�o�u�p� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �K�P�I�'�s� �(�C�a�m�e�r�o�n� �&� 

�W�h�e�t�t�o�n�,� �1�9�8�1�;� �C�u�m�m�i�n�g�s�,� �1�9�8�0�;� �V�a�n� �d�e� �V�e�n� �&� �F�e�r�r�y�,� �1�9�8�0�;� �P�e�n�n�i�n�g�s� �&� �G�o�o�d�m�a�n�,� �1�9�7�7�;� �P�r�i�c�e�,� 

�1�9�6�8�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� �Y�a�m�m�a�r�i�n�o�,� �1�9�8�4�;� �T�h�o�r�,� �1�9�9�1�)�.� 

�2�.�2�.�1�8� �O�r�g�a�n�i�z�a�t�i�o�n� �L�e�v�e�l� �M�e�a�s�u�r�e�s� 

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

�a�n�d� �s�u�b�-�o�p�t�i�m�i�z�a�t�i�o�n� �(�D�e�m�i�n�g�,� �1�9�8�6�;� �S�c�h�e�r�k�e�n�b�a�c�h�,� �1�9�9�1�)�.� �M�e�a�s�u�r�e�s� �s�h�o�u�l�d� �i�n�c�l�u�d�e� 
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�i�n�d�i�v�i�d�u�a�l�,� �g�r�o�u�p� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �K�P�I�'�s� �(�C�a�m�e�r�o�n� �&� �W�h�e�t�t�o�n�,� �1�9�8�1�;� �C�u�m�m�i�n�g�s�,� �1�9�8�0�;� �V�a�n� 

�d�e� �V�e�n� �&� �F�e�r�r�y�,� �1�9�8�0�;� �P�e�n�n�i�n�g�s� �&� �G�o�o�d�m�a�n�,� �1�9�7�7�;� �P�r�i�c�e�,� �1�9�6�8�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� �Y�a�m�m�a�r�i�n�o�,� 

�1�9�8�4�;� �T�h�o�r�,� �1�9�9�1�)�.� �T�h�e� �s�y�s�t�e�m� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�s� �s�h�o�u�l�d� �r�e�f�l�e�c�t� �t�h�e� �d�i�f�f�e�r�e�n�t� �n�e�e�d�s� �a�n�d� 

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

�1�9�9�2�)�.� �M�a�c�r�o�-�p�e�r�f�o�r�m�a�n�c�e� �c�a�n�n�o�t� �b�e� �d�e�d�u�c�e�d� �f�r�o�m� �m�i�c�r�o�-�m�e�a�s�u�r�e�s� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

�2�.�2�.�1�9� �U�p�l�i�n�e� �S�y�s�t�e�m� �L�e�v�e�l� �M�e�a�s�u�r�e�s� 

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

�s�u�b�s�y�s�t�e�m� �c�a�n� �s�e�e� �h�o�w� �t�h�e�i�r� �m�e�a�s�u�r�e�s� �l�i�n�k� �t�o� �t�h�e� �m�e�a�s�u�r�e�s� �a�t� �t�h�e� �n�e�x�t� �h�i�g�h�e�r� �l�e�v�e�l� �(�S�i�n�k�,� �1�9�8�5�;� 

�S�i�n�k� �&� �T�u�t�t�l�e�,� �1�9�8�9�;� �D�e�m�i�n�g�,� �1�9�8�6�)�.� 

�2�.�2�.�2�0� �A�p�p�r�o�p�r�i�a�t�e� �A�g�g�r�e�g�a�t�i�o�n� �A�m�o�n�g� �L�e�v�e�l�s� 

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

�d�e�n�o�m�i�n�a�t�o�r�s� �w�h�e�r�e� �a�p�p�r�o�p�r�i�a�t�e� �(�A�d�a�m�,� �H�e�r�s�c�h�a�u�e�r�,� �&� �R�u�c�h�,� �1�9�8�6�;� �D�a�n�s�e�r�e�a�u�,� �A�l�u�t�t�o�,� �&� 

�Y�a�m�m�a�r�i�n�o�,� �1�9�8�4�;� �J�a�m�e�s� �&� �J�o�n�e�s�,� �1�9�7�4�;� �J�a�m�e�s�,� �1�9�8�2�;� �K�a�p�l�a�n�,� �1�9�8�6�;� �M�o�r�r�i�s�,� �1�9�7�5�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� 

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

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

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

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

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

�b�y� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l� �(�A�d�a�m�,� �H�e�r�s�c�h�a�u�e�r�,� �&� �R�u�c�h�,� �1�9�8�6�)�.� �N�o�t� �a�l�l� �m�e�a�s�u�r�e�s� �a�r�e� �o�r� �s�h�o�u�l�d� �b�e� 

�a�g�g�r�e�g�a�t�a�b�l�e�.� �J�a�m�e�s� �a�n�d� �J�o�n�e�s� �(�1�9�7�4�)� �a�n�d� �J�a�m�e�s� �(�1�9�8�2�)�,� �f�o�r� �e�x�a�m�p�l�e�,� �c�a�u�t�i�o�n� �t�h�a�t� �a�g�g�r�e�g�a�t�i�o�n� �o�f� 

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

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�l�i�m�a�t�e� �o�r� �c�u�l�t�u�r�e�.� �M�o�r�r�i�s� �(�1�9�7�5�)� �c�a�u�t�i�o�n�s� �a�g�a�i�n�s�t� �c�o�l�l�a�p�s�i�n�g� �a� �v�e�c�t�o�r� �o�f� �m�e�a�s�u�r�e�s� 

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

�2�.�2�.�2�1� �C�o�m�p�l�e�t�e� �F�u�n�c�t�i�o�n�a�l� �C�o�v�e�r�a�g�e� 

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

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

�2�.�2�.�2�2� �I�n�t�e�g�r�a�t�e�d� �S�t�r�a�t�e�g�i�e�s�,� �A�c�t�i�o�n�s�,� �a�n�d� �M�e�a�s�u�r�e�s� 

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

�p�r�o�c�e�s�s� �(�G�r�i�e�f�,� �1�9�8�9�;� �B�a�i�n�,� �1�9�8�2�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �M�a�l�i�,� �1�9�7�8�;� �K�a�p�l�a�n�,� �1�9�8�6�)�.� 

�5�0



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

�f�o�r� �l�i�n�k�a�g�e�s� �t�o� �o�v�e�r�a�l�l� �s�y�s�t�e�m� �p�e�r�f�o�r�m�a�n�c�e� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�)�.� 

�A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �p�o�r�t�r�a�y� �l�i�n�k�a�g�e�s� �a�n�d� �t�r�a�d�e�o�f�f�s� �a�m�o�n�g� �K�P�I�'�s�,� �a�n�d� �d�e�c�i�s�i�o�n�s� 

�s�h�o�u�l�d� �b�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� �l�i�n�k�a�g�e� �(�L�y�n�c�h� �&� �C�r�o�s�s�,� �1�9�9�1�)� 

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

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

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

�i�n�n�o�v�a�t�i�o�n�,� �f�i�n�a�n�c�i�a�l�;� �S�i�n�k�,� �1�9�8�2�,� �1�9�8�5�)� �o�r� �o�t�h�e�r� �m�e�a�s�u�r�e�m�e�n�t� �p�e�r�s�p�e�c�t�i�v�e�s� �(�c�u�s�t�o�m�e�r�,� 

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

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

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

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

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

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

�o�f� �s�o�m�e� �m�e�a�s�u�r�e�s� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �o�t�h�e�r� �m�e�a�s�u�r�e�s� �(�f�o�r� �e�x�a�m�p�l�e�,� �s�e�e� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� 

�1�9�9�1�;� �M�o�r�r�i�s�,� �1�9�7�5�,� �1�9�7�8�;� �S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�3�;� �T�h�o�r�,� �1�9�9�5�)�.� 

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

�b�u�s�i�n�e�s�s ��s� �o�p�e�r�a�t�i�n�g� �g�o�a�l�s�,� �o�b�j�e�c�t�i�v�e�s�,� �c�r�i�t�i�c�a�l� �s�u�c�c�e�s�s� �f�a�c�t�o�r�s�,� �a�n�d� �p�r�o�g�r�a�m�s� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� 

�V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.� 

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

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

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

�o�r�g�a�n�i�z�a�t�i�o�n�'�s� �p�u�r�p�o�s�e� �a�n�d� �g�o�a�l�s� �(�B�a�i�n�,� �1�9�8�2�)�.� �I�n� �f�a�c�t�,� �p�r�o�d�u�c�t�i�v�i�t�y� �g�a�i�n�s� �a�r�e� �p�o�s�s�i�b�l�e� �s�i�m�p�l�y� 

�t�h�r�o�u�g�h� �t�h�e� �c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �g�o�a�l�s�,� �b�a�l�a�n�c�e�d� �w�i�t�h� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e�s� �(�M�a�l�i�,� �1�9�7�8�)�.� 

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

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

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

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

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

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

�s�t�r�a�t�e�g�y� �(�K�a�p�l�a�n�,� �1�9�8�6�)�.� 

�5�1



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

�s�u�p�p�o�r�t� �a�n�d� �c�o�m�p�l�e�m�e�n�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �m�i�s�s�i�o�n� �a�n�d� �i�t�s� �o�b�j�e�c�t�i�v�e�s� �(�S�i�n�k� �&� �S�m�i�t�h�,� �1�9�9�2�)�.� 

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

�e�n�t�a�i�l�s� �f�i�v�e� �b�a�s�i�c� �c�o�n�s�i�d�e�r�a�t�i�o�n�s�:� �(�1�)� �U�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�i�t�u�a�t�i�o�n� �i�n� �w�h�i�c�h� �t�h�e� 

�b�u�s�i�n�e�s�s� �o�p�e�r�a�t�e�s�;� �(�2�)� �D�e�f�i�n�i�n�g� �p�r�o�c�e�s�s�e�s� �t�h�a�t� �c�o�n�s�t�i�t�u�t�e� �t�h�e� �s�y�s�t�e�m ��t�h�e�i�r� �a�c�t�i�v�i�t�i�e�s�,� �g�o�a�l�s�,� 

�a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�s� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �f�e�e�d�b�a�c�k� �a�d�j�u�s�t�m�e�n�t�s�;� �(�3�)� �S�e�t�t�i�n�g� �c�o�r�e� �o�b�j�e�c�t�i�v�e�s� �o�f� 

�t�h�e� �b�u�s�i�n�e�s�s�;� �(�4�)� �P�r�o�v�i�d�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o� �p�e�r�f�o�r�m� �b�u�s�i�n�e�s�s� �o�b�j�e�c�t�i�v�e�s�;� �a�n�d�,� �(�5�)� �M�e�a�s�u�r�i�n�g� �t�h�e� 

�s�y�s�t�e�m� �a�s� �a� �w�h�o�l�e� �(�A�k�a�o�,� �1�9�9�1�)�.� �H�o�s�h�i�n� �K�a�n�r�i� �i�n� �o�n�e� �f�o�r�m� �o�r� �a�n�o�t�h�e�r� �i�s� �b�e�i�n�g� �a�d�o�p�t�e�d� �b�y� 

�p�r�o�g�r�e�s�s�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �d�e�s�i�r�i�n�g� �t�o� �b�e�t�t�e�r� �l�i�n�k� �s�t�r�a�t�e�g�i�e�s�,� �a�c�t�i�o�n�s�,� �a�n�d� �m�e�a�s�u�r�e�s� �(�H�a�c�k�e�r�,� 

�1�9�9�5�)�.� �I�m�p�r�o�v�e�d� �a�l�i�g�n�m�e�n�t� �b�e�t�w�e�e�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n ��s� �s�t�r�a�t�e�g�i�e�s�,� �a�c�t�i�o�n�s�,� �a�n�d� �m�e�a�s�u�r�e�s� �a�p�p�e�a�r�s� 

�t�o� �b�e� �a� �c�r�i�t�i�c�a�l� �e�l�e�m�e�n�t� �o�f� �p�r�o�d�u�c�i�n�g� �c�o�m�p�e�t�i�t�i�v�e� �r�e�s�u�l�t�s� �i�n� �t�h�e� �1�9�9�0�'�s� �a�n�d� �b�e�y�o�n�d� �(�D�i�x�o�n�,� �N�a�n�n�i�,� 

�a�n�d� �V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.� 

�2�.�2�.�2�3� �F�o�r�m�a�l� �P�l�a�n�,� �D�o�,� �S�t�u�d�y�,� �A�c�t� �P�r�o�c�e�s�s�e�s� 

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

�g�o�o�d� �a�t� �t�h�e� �s�t�u�d�y�-�a�c�t� �p�a�r�t� �o�f� �t�h�e� �D�e�m�i�n�g�/�S�h�e�w�h�a�r�t� �P�l�a�n�-�D�o�-�S�t�u�d�y�-�A�c�t� �(�P�D�S�A�)� �c�y�c�l�e� �(�S�i�n�k� �&� 

�S�m�i�t�h�,� �1�9�9�2�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �s�u�p�p�o�r�t� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�a�r�n�i�n�g� �a�n�d� �c�o�n�t�i�n�u�o�u�s� 

�i�m�p�r�o�v�e�m�e�n�t� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�0�;� �D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�l�m�a�n�n�,� �1�9�9�3�;� �K�a�p�l�a�n� �&� 

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

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

�i�m�p�r�o�v�e�m�e�n�t� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� �V�o�l�i�m�a�n�n�,� �1�9�9�3�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �p�r�o�m�o�t�e� �t�h�e� 

�s�t�u�d�y�-�a�c�t� �p�a�r�t� �o�f� �t�h�e� �D�e�m�i�n�g�/�S�h�e�w�h�a�r�t� �P�l�a�n�-�D�o�-�S�t�u�d�y�-�A�c�t� �(�P�D�S�A�)� �c�y�c�l�e� �a�t� �a�l�l� �s�y�s�t�e�m� �l�e�v�e�l�s� 

�(�D�e�m�i�n�g�,� �1�9�8�6�,� �1�9�9�3�;� �S�c�h�e�r�k�e�n�b�a�c�h�,� �1�9�9�1�)�:� 

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

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

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

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

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

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

�o�u�r� �e�c�o�n�o�m�i�c� �p�o�s�i�t�i�o�n� �(�W�.� �E�.� �D�e�m�i�n�g�,� �p�e�r�s�o�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �J�u�l�y� �1�1�,� �1�9�9�2�,� �a�s� �c�i�t�e�d� �b�y� �E�.� �S�.� 

�G�e�l�l�e�r�,� �1�9�9�2�,� �p�.� �5�2�1�)�.� 

�5�2



�2�.�2�.�2�4� �T�i�m�e�l�y� 

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

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

�G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �b�e� �t�i�m�e�l�y� �(�r�e�g�u�l�a�r� �a�n�d� �f�r�e�q�u�e�n�t�)�;� �m�e�a�s�u�r�e�s� 

�s�h�o�u�l�d� �i�n�c�l�u�d�e� �s�h�i�f�t�l�y�,� �d�a�i�l�y�,� �w�e�e�k�l�y�,� �m�o�n�t�h�l�y� �f�r�e�q�u�e�n�c�y� �a�s� �a�p�p�r�o�p�r�i�a�t�e� �(�P�r�o�v�o�s�t� �&� �L�e�d�d�i�c�k�,� 

�1�9�9�3�)�.� �T�i�m�e�l�i�n�e�s�s� �e�n�s�u�r�e�s� �t�h�a�t� �d�a�t�a� �i�s� �p�r�o�v�i�d�e�d� �s�o�o�n� �e�n�o�u�g�h� �f�o�r� �a�c�t�i�o�n� �t�o� �b�e� �t�a�k�e�n� �w�h�e�n� 

�p�r�o�b�l�e�m�s� �a�r�i�s�e� �(�B�a�i�n�,� �1�9�8�2�)�.� �W�h�e�r�e�a�s� �c�o�n�t�i�n�u�o�u�s�,� �o�r� �r�e�a�l� �t�i�m�e�,� �p�r�o�d�u�c�t�i�v�i�t�y� �m�e�a�s�u�r�e�m�e�n�t�s� �m�a�y� 

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

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

�1�9�8�2�)�.�  ��T�i�m�e�l�y� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �a�v�a�i�l�a�b�l�e� �w�h�e�n� �i�t� �i�s� �n�e�e�d�e�d� �a�n�d� �h�a�s� �n�o�t� �b�e�c�o�m�e� �o�u�t�d�a�t�e�d� 

�t�h�r�o�u�g�h� �d�e�l�a�y �� �(�S�e�n�n�,� �1�9�8�7�,� �p�.� �3�7�)�.� 

�2�.�2�.�2�5� �R�e�l�e�v�a�n�t� 

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

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

�G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�)�.� �A� �m�e�a�s�u�r�e�m�e�n�t� �s�y�s�t�e�m� �s�h�o�u�l�d� �a�l�l�o�w� �a�l�l� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�o� 

�u�n�d�e�r�s�t�a�n�d� �h�o�w� �t�h�e�i�r� �d�e�c�i�s�i�o�n�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s� �a�f�f�e�c�t� �t�h�e� �e�n�t�i�r�e� �b�u�s�i�n�e�s�s� �(�D�i�x�o�n�,� �N�a�n�n�i�,� �&� 

�V�o�l�l�m�a�n�n�,� �1�9�9�0�)�.�  ��I�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�l�e�v�a�n�t� �i�f� �a�n� �i�n�d�i�v�i�d�u�a�l� �n�e�e�d�s� �i�t� �i�n� �a� �p�a�r�t�i�c�u�l�a�r� �d�e�c�i�s�i�o�n� 

�m�a�k�i�n�g� �o�r� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �s�i�t�u�a�t�i�o�n �� �(�S�e�n�n�,� �1�9�8�7�,� �p�.� �3�9�)�.� 

�2�.�2�.�2�6� �A�c�c�u�r�a�t�e� 

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

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

�G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�)�.�  ��A�c�c�u�r�a�c�y� �r�e�f�e�r�s� �t�o� �i�n�f�o�r�m�a�t�i�o�n ��s� �f�r�e�e�d�o�m� �f�r�o�m� �e�r�r�o�r �� �(�H�i�c�k�s�,� �1�9�8�4�,� �p�.� �1�2�)�.� 

�2�.�2�.�2�7� �C�o�m�p�l�e�t�e�n�e�s�s� 

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

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

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

�m�e�a�s�u�r�e� �i�n� �w�h�i�c�h� �w�e� �c�a�n� �b�e� �r�e�a�s�o�n�a�b�l�e� �c�o�n�f�i�d�e�n�t� �(�B�a�i�n�,� �1�9�8�2�)�.� 

�5�3



�2�.�2�.�2�8� �F�u�n�d�a�m�e�n�t�a�l� �R�e�q�u�i�r�e�m�e�n�t�s� �o�f� �a� �P�e�r�f�o�r�m�a�n�c�e� �M�e�a�s�u�r�e�m�e�n�t� �S�y�s�t�e�m� 

�K�h�a�d�e�m� �&� �L�o�r�b�e�r� �(�1�9�8�6�)� �w�r�o�t�e� �t�h�a�t� �t�h�e�r�e� �w�e�r�e� �f�i�v�e� �f�u�n�d�a�m�e�n�t�a�l� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �a� 

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

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

�a�r�e�:� 

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

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

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

�R�e�c�o�g�n�i�t�i�o�n� �S�y�s�t�e�m ��G�o�o�d� �p�e�r�f�o�r�m�a�n�c�e� �m�u�s�t� �m�a�k�e� �a� �d�i�f�f�e�r�e�n�c�e�.� �S�o� �a� �r�e�c�o�g�n�i�t�i�o�n� �s�y�s�t�e�m� 
�b�a�s�e�d� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �i�s� �a� �m�u�s�t� �i�n� �h�i�g�h�-�p�e�r�f�o�r�m�a�n�c�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�T�r�a�i�n�i�n�g� �S�y�s�t�e�m ��I�f� �p�e�o�p�l�e� �d�o� �n�o�t� �h�a�v�e� �t�h�e� �s�k�i�l�l�s� �t�o� �p�e�r�f�o�r�m� �w�e�l�l�,� �t�h�e�y� �m�u�s�t� �b�e� 
�t�r�a�i�n�e�d�.� �H�i�g�h� �e�x�p�e�c�t�a�t�i�o�n�s� �w�i�t�h�o�u�t� �s�k�i�l�l�s� �w�i�l�l� �o�n�l�y� �l�e�a�d� �t�o� �f�r�u�s�t�r�a�t�i�o�n� �a�n�d� �p�o�o�r� 
�p�e�r�f�o�r�m�a�n�c�e�.� 
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�2�.�3� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e ��M�e�a�s�u�r�e�s� �o�f� �T�r�e�a�t�m�e�n�t� �I�m�p�a�c�t� 

�T�h�e� �A�n�t�e�c�e�d�e�n�t� �B�e�h�a�v�i�o�r� �C�o�n�s�e�q�u�e�n�c�e� �(�A�B�C�)� �M�o�d�e�l� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �t�h�e� 

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

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

�c�o�n�s�e�q�u�e�n�c�e�s� �i�n� �t�h�e� �A�B�C� �m�o�d�e�l�.�  ��G�o�a�l� �C�l�a�r�i�t�y �� �i�n� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �m�o�d�e�l� �i�s� �a� �f�o�r�m� �o�f� 

�a�n�t�e�c�e�d�e�n�t� �i�n� �t�h�e� �A�B�C� �m�o�d�e�l�.� �T�h�e� �V�M�S� �i�s� �b�a�s�e�d� �i�n� �p�a�r�t� �o�n� �t�h�e� �b�e�l�i�e�f� �t�h�a�t� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� 

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

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

�i�m�p�r�o�v�e�m�e�n�t�.� 

�2�.�3�.�1� �K�n�o�w�l�e�d�g�e� �o�f� �R�e�s�u�l�t�s� 

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

�(�W�a�l�d�m�a�n� �&� �S�p�a�n�g�l�e�r�,� �1�9�8�9�)�.� �J�o�b� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �T�h�e�o�r�y� �p�o�s�i�t�s� �f�e�e�d�b�a�c�k ��k�n�o�w�l�e�d�g�e� �o�f� 

�r�e�s�u�l�t�s ��a�s� �o�n�e� �o�f� �t�h�e� �f�i�v�e� �c�o�r�e� �j�o�b� �d�i�m�e�n�s�i�o�n�s� �(�H�a�c�k�m�a�n� �&� �O�l�d�h�a�m�,� �1�9�8�0�)�.� �I�n�d�u�s�t�r�i�a�l� �E�n�g�i�n�e�e�r�s� 

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

�o�u�t�p�e�r�f�o�r�m�  ��n�o�n�-�m�e�a�s�u�r�e�d� �s�y�s�t�e�m�s �� �(�S�m�i�t�h�,� �1�9�7�8�)�.� �I�t� �s�i�m�p�l�y� �m�a�k�e�s� �s�e�n�s�e� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� 

�g�r�o�u�p�s� �w�h�o� �h�a�v�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �h�o�w� �t�h�e�y� �a�r�e� �p�e�r�f�o�r�m�i�n�g� �w�i�l�l� �o�u�t�p�e�r�f�o�r�m� �t�h�o�s�e� �w�h�o� �d�o�n�'�t� 

�(�S�i�n�k�,� �P�o�i�r�i�e�r�,� �W�e�b�b�,� �&� �C�l�a�r�k�,� �1�9�9�5�)�.� 

�2�.�3�.�2� �G�o�a�l� �C�l�a�r�i�t�y� 

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

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

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

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

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

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

�p�e�r�f�o�r�m�i�n�g� �a� �t�a�s�k� �f�o�u�n�d� �t�h�a�t� �i�n� �9�0�%� �o�f� �t�h�e� �s�t�u�d�i�e�s�,� �s�p�e�c�i�f�i�c� �a�n�d� �c�h�a�l�l�e�n�g�i�n�g� �g�o�a�l�s� �l�e�d� �t�o� 

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

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

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

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

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

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

�1�9�8�1�,� �p� �1�2�5�)�.� 

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

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

�r�e�s�e�a�r�c�h� �c�o�n�d�u�c�t�e�d� �b�y� �a� �s�e�c�o�n�d� �p�a�p�e�r� �o�f�f�e�r�s� �a� �c�r�i�t�i�c�a�l� �c�a�v�e�a�t�.� �E�a�r�l�y�,� �C�o�n�n�o�l�l�y�,� �&� �E�k�e�g�r�e�n� �(�1�9�8�9�)� 

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

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

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

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

�b�.� �t�h�e�r�e� �a�r�e� �m�a�n�y� �a�v�a�i�l�a�b�l�e� �s�t�r�a�t�e�g�i�e�s�;� 

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

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

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

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

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

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

�e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�i�s�:� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�g�o�o�d� �a�p�p�r�o�a�c�h� �t�o� �t�h�e� �t�a�s�k�.� 

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

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

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

�1�9�8�9�,� �p�.� �3�2�)�.� 

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

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

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

�K�h�a�d�e�m� �&� �L�o�r�b�e�r� �(�1�9�8�6�)� �s�t�a�t�e� �t�h�a�t� �a�l�l� �g�o�o�d� �p�e�r�f�o�r�m�a�n�c�e� �s�t�a�r�t�s� �w�i�t�h� �c�l�e�a�r� �g�o�a�l�s�.� �O�n� �t�h�e� 

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

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

�b�u�s�i�n�e�s�s� �n�e�c�e�s�s�i�t�y� �(�K�h�a�d�e�m� �&� �L�o�r�b�e�r�,� �1�9�8�6�)�.� 

�I�n� �c�o�n�t�r�a�s�t� �t�o� �t�h�e� �g�o�a�l� �s�e�t�t�i�n�g� �l�i�t�e�r�a�t�u�r�e�,� �D�e�m�i�n�g� �(�1�9�8�6�,� �1�9�9�3�)� �u�r�g�e�s� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�o� 

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

�(�D�e�m�i�n�g�,� �1�9�8�1�-�8�2�,� �p�p�.� �2�1�)�.� �T�h�e� �m�e�t�h�o�d�s� �b�y� �w�h�i�c�h� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �g�o�a�l�s� �a�r�e� �s�e�t�,� �a�s� �w�e�l�l� �a�s� 

�t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �m�e�a�n�s� �a�n�d� �k�n�o�w�l�e�d�g�e� �t�o� �a�t�t�a�i�n� �t�h�e� �g�o�a�l�s�,� �a�r�e� �D�e�m�i�n�g�'�s� �p�o�i�n�t�s� �o�f� �c�o�n�t�e�n�t�i�o�n�.� 

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

�p�o�r�t�r�a�y�e�d� �a�s� �n�o�n�p�a�r�t�i�c�i�p�a�t�o�r�y�  ��q�u�o�t�a�s �� �(�e�.�g�.�,� �A�g�u�a�y�o�,� �1�9�9�0�,� �p�.� �2�6�)� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �m�a�n�a�g�e�m�e�n�t� 

�f�o�r� �w�o�r�k�e�r�s� �w�h�o� �h�a�v�e� �l�i�t�t�l�e� �c�o�n�t�r�o�l� �o�v�e�r� �g�o�a�l� �a�t�t�a�i�n�m�e�n�t�.� �D�e�m�i�n�g�'�s� �r�e�m�a�r�k�s� �i�n�c�l�u�d�e�:� 

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

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

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

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

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

�a�w�a�y� �f�r�o�m� �o�n�e ��s� �o�w�n� �c�o�n�c�e�r�n�s� �w�h�i�l�e� �s�t�r�e�n�g�t�h�e�n�i�n�g� �s�o�m�e�o�n�e� �e�l�s�e�'�s� �c�a�s�e� �f�o�r� �s�c�a�r�c�e� �p�r�o�m�o�t�i�o�n�s�.� 

�G�o�a�l�s� �a�n�d� �m�e�a�s�u�r�e�s� �d�i�s�c�o�u�r�a�g�e� �q�u�a�l�i�t�y�.� �P�e�o�p�l�e� �w�i�l�l� �c�o�n�c�e�n�t�r�a�t�e� �o�n� �m�e�e�t�i�n�g� �n�u�m�b�e�r�s�;� �t�h�e�y� 
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�w�o�n�'�t� �t�a�k�e� �t�i�m�e� �t�o� �i�m�p�r�o�v�e� �a� �d�e�s�i�g�n� �i�f� �t�h�e�i�r� �g�o�a�l�s� �i�n�v�o�l�v�e� �q�u�a�n�t�i�t�y� �o�r� �d�e�a�d�l�i�n�e�s�.� �M�a�n�y� 

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

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

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

�M�a�n�a�g�e�m�e�n�t� �b�y� �f�e�a�r� �w�o�u�l�d� �b�e� �a� �b�e�t�t�e�r� �n�a�m�e�,� �a�s� �s�o�m�e�o�n�e� �f�r�o�m� �G�e�r�m�a�n�y� �s�u�g�g�e�s�t�e�d�.� �T�h�e� 

�e�f�f�e�c�t� �i�s� �d�e�v�a�s�t�a�t�i�n�g� �(�D�e�m�i�n�g�,� �1�9�8�6�,� �p�.� �1�0�1�-�1�2�0�)�.� 

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

�o�c�c�a�s�i�o�n�s� �w�h�e�n� �g�o�a�l� �s�e�t�t�i�n�g� �m�i�g�h�t� �b�e� �h�a�r�m�f�u�l�,� �n�e�i�t�h�e�r� �i�s� �D�e�m�i�n�g�'�s� �a�r�g�u�m�e�n�t� �c�o�m�p�l�e�t�e�.� �T�h�e�r�e� �i�s� 

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

�p�e�o�p�l�e� �k�n�o�w� �w�h�a�t� �t�o� �d�o� �a�n�d� �h�a�v�e� �t�h�e� �m�e�t�h�o�d�s� �a�n�d� �t�o�o�l�s� �a�n�d� �t�r�a�i�n�i�n�g� �t�o� �d�o� �t�h�e� �t�a�s�k�:� 

�R�e�s�e�a�r�c�h� �i�n�t�o� �G�o�a�l� �S�e�t�t�i�n�g� �a�p�p�e�a�r�s�,� �a�t� �l�e�a�s�t� �o�n� �t�h�e� �s�u�r�f�a�c�e�,� �t�o� �c�o�n�t�r�a�d�i�c�t� �D�e�m�i�n�g ��s� 

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

�s�e�t�t�i�n�g�:� �g�o�a�l� �s�e�t�t�i�n�g� �d�i�r�e�c�t�s� �p�e�o�p�l�e�'�s� �a�t�t�e�n�t�i�o�n� �a�n�d� �h�e�l�p�s� �t�h�e�m� �c�h�a�n�n�e�l� �t�h�e�i�r� �e�f�f�o�r�t�s�.� 

�D�e�m�i�n�g�,� �h�o�w�e�v�e�r�,� �b�e�l�i�e�v�e�s� �t�h�a�t� �n�u�m�e�r�i�c�a�l� �q�u�o�t�a�s� �a�n�d� �M�B�O� �s�h�o�u�l�d� �b�e� �a�b�o�l�i�s�h�e�d�;� �t�h�a�t� �g�o�a�l� 

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

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

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

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

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

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

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

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

�d�o�e�s� �n�o�t� �c�a�u�s�e� �s�u�b�o�p�t�i�m�i�z�a�t�i�o�n� �o�f� �t�h�e� �w�h�o�l�e� �(�A�n�d�e�r�s�o�n�,� �D�o�o�l�e�y�,� �a�n�d� �M�i�s�t�e�r�e�k�,� �1�9�9�1�,� �p�.� �2�5�1�)�.� 

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

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

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

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

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

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

�p�r�o�c�e�s�s�.� 
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�A� �g�o�a�l� �w�i�t�h�o�u�t� �a� �m�e�t�h�o�d� �t�o� �a�c�h�i�e�v�e� �i�t� �i�s� �w�o�r�s�e� �t�h�a�n� �u�s�e�l�e�s�s�;� �i�t�'�s� �d�e�s�t�r�u�c�t�i�v�e�.� �E�x�h�o�r�t�i�n�g� 

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

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

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

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

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

�2�.� �B�y� �d�i�s�t�o�r�t�i�n�g� �t�h�e� �s�y�s�t�e�m ��g�e�t�t�i�n�g� �t�h�e� �d�e�m�a�n�d�e�d� �r�e�s�u�l�t�s� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �s�o�m�e� �o�t�h�e�r� 
�p�a�r�t� �o�f� �t�h�e� �s�y�s�t�e�m�,� 

�3�.� �B�y� �d�i�s�t�o�r�t�i�n�g� �t�h�e� �f�i�g�u�r�e�s� �(�D�e�m�i�n�g�,� �1�9�8�6�)�.� 

�I�t�'�s� �m�o�r�e� �f�r�u�i�t�f�u�l� �t�o� �w�o�r�k� �w�i�t�h� �p�e�o�p�l�e� �o�n� �d�e�v�e�l�o�p�i�n�g� �s�o�u�n�d� �m�e�t�h�o�d�s� �t�h�a�n� �t�o� �j�u�d�g�e� �t�h�e�m� 

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

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

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

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

�t�h�e� �g�o�a�l�s� �t�h�e�m�s�e�l�v�e�s�.� 

�2�.�3�.�3� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �P�r�o�c�e�s�s�e�s� 

�K�u�r�s�t�e�d�t� �(�1�9�9�3�)� �d�e�f�i�n�e�s� �m�a�n�a�g�e�m�e�n�t� �a�s� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �b�a�s�e�d� �o�n� �S�i�m�o�n� �(�1�9�6�0�)�.� �B�e�t�t�e�r� 

�d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�s� �o�n�e� �a�i�m� �o�f� �t�h�e� �V�M�S�.� �U�s�i�n�g� �V�M�S� �t�o� �p�l�a�c�e� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �h�a�n�d�s� �o�f� 

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

�i�m�p�r�o�v�e�m�e�n�t�.� �T�h�e� �P�D�S�A� �c�y�c�l�e� �i�n�h�e�r�e�n�t� �i�n� �t�h�e� �V�M�S� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �a� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �p�r�o�c�e�s�s�.� 

�B�e�t�t�e�r� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �m�e�a�n�s� �(�b�a�s�e�d� �o�n� �C�o�h�e�n�,� �M�o�h�r�m�a�n�,� �a�n�d� �M�o�h�r�m�a�n�,� �1�9�9�3�)�:� 

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

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

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

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

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

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

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

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

�5�9



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

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

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

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

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

�c�l�a�r�i�t�y�.� 

�2�.�3�.�4� �T�r�u�s�t� �f�o�r� �D�a�t�a� �a�n�d� �I�n�f�o�r�m�a�t�i�o�n� �R�e�c�e�i�v�e�d� 

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

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

�m�a�k�e� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�f�u�l� �(�B�u�r�c�h� �a�n�d� �G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�;� �D�a�v�i�s� �a�n�d� �O�l�s�o�n�,� �1�9�8�5�;� �E�p�s�t�e�i�n� �a�n�d� �K�i�n�g�,� 

�1�9�8�2�;� �G�a�l�l�a�g�h�e�r�,� �1�9�7�4�;� �G�o�d�f�r�y� �a�n�d� �P�r�i�n�c�e�,� �1�9�7�1�;� �H�i�c�k�s�,� �1�9�8�4�;� �H�i�l�l�,� �1�9�8�9�;� �L�a�r�c�k�e�r� �a�n�d� �L�e�s�s�i�g�,� 

�1�9�8�0�;� �L�u�c�a�s�,� �1�9�7�8�;� �M�u�r�d�i�c�k�,� �1�9�8�0�;� �N�a�p�o�l�i�e�l�l�o�,� �1�9�8�7�;� �S�e�n�n�,� �1�9�8�7�;� �S�n�a�v�e�l�y�,� �1�9�6�7�;� �S�w�a�n�s�o�n�,� �1�9�7�4�;� 

�T�a�g�g�a�r�t� �a�n�d� �S�i�l�b�e�y�,� �1�9�8�6�;� �Z�m�u�d�,� �1�9�7�8�)�.� �I�n�f�o�r�m�a�t�i�o�n� �a�c�c�u�r�a�c�y�,� �t�i�m�e�l�i�n�e�s�s�,� �r�e�l�e�v�a�n�c�e�,� �a�n�d� 

�c�o�m�p�l�e�t�e�n�e�s�s� �a�r�e� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �i�n�d�i�c�a�t�o�r�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�f�u�l�n�e�s�s� �(�H�i�l�l�,� �1�9�8�9�;� �B�u�r�c�h� �&� 

�G�r�u�d�n�i�t�s�k�i�,� �1�9�8�6�)�.� 

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

�R�e�e�s�,� �1�9�8�4�;� �E�p�s�t�e�i�n� �a�n�d� �K�i�n�g�,� �1�9�8�2�;� �F�r�a�n�z� �a�n�d� �R�o�b�e�y�,� �1�9�8�6�;� �G�a�l�l�a�g�h�e�r�,� �1�9�7�4�;� �K�i�n�g� �a�n�d� �E�p�s�t�e�i�n�,� 

�1�9�8�3�;� �L�a�r�c�k�e�r� �a�n�d� �L�e�s�s�i�g�,� �1�9�8�0�;� �N�e�u�m�a�n�n� �a�n�d� �S�e�g�e�v�,� �1�9�7�9�;� �N�e�u�m�a�n�n� �a�n�d� �S�e�g�e�v�,� �1�9�8�0�;� 

�S�r�i�n�i�v�a�s�a�n�,� �1�9�8�5�;� �S�w�a�n�s�o�n�,� �1�9�7�4�;� �S�z�e�w�c�z�a�k� �a�n�d� �K�i�n�g�,� �1�9�8�7�)�.� �W�i�t�h� �i�n�f�i�n�i�t�e� �a�c�c�e�s�s� �t�i�m�e� �a�t� �t�h�e� 

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

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

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

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

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

�m�e�a�s�u�r�e� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�f�u�l�n�e�s�s� �f�o�r� �t�h�e� �b�a�s�e�l�i�n�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�.� 
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�2�.�4� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e ��M�o�d�e�r�a�t�o�r�s� �o�f� �T�r�e�a�t�m�e�n�t� �I�m�p�a�c�t� 

�T�h�e� �r�e�s�e�a�r�c�h� �e�x�p�l�o�r�e�d� �s�i�x� �c�o�n�s�t�r�u�c�t�s� �t�h�a�t� �m�a�y� �m�o�d�e�r�a�t�e� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� �V�M�S� �t�r�e�a�t�m�e�n�t� 

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

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

�2�.�4�.�1� �C�o�r�e� �J�o�b� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�H�a�c�k�m�a�n� �a�n�d� �O�l�d�h�a�m� �(�1�9�8�0�)� �p�r�o�p�o�s�e�d� �f�i�v�e� �m�a�i�n� �t�a�s�k� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �a�r�e� �g�e�n�e�r�a�l� 

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

�s�i�g�n�i�f�i�c�a�n�c�e�,� �a�u�t�o�n�o�m�y�,� �a�n�d� �f�e�e�d�b�a�c�k�.� �C�a�m�m�a�n�n�,� �F�i�c�h�m�a�n�,� �J�e�n�k�i�n�s�,� �a�n�d� �K�l�e�s�h� �(�1�9�8�3�)� �d�i�v�i�d�e�d� 

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

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

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

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

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

�d�i�m�e�n�s�i�o�n�s�.� 

�2�.�4�.�2� �W�o�r�k� �G�r�o�u�p� �C�o�h�e�s�i�v�e�n�e�s�s� 

�I�n� �m�a�n�y� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �w�o�r�k� �g�r�o�u�p�s� �a�r�e� �v�e�r�y� �p�r�o�m�i�n�e�n�t� �f�e�a�t�u�r�e�s� �o�f� �t�h�e� �w�o�r�k� �e�n�v�i�r�o�n�m�e�n�t�,� 

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

�F�i�c�h�m�a�n�,� �J�e�n�k�i�n�s�,� �&� �K�l�e�s�h�,� �1�9�8�3�)�.� �W�o�r�k� �g�r�o�u�p�s� �c�o�m�m�o�n�l�y� �c�o�m�p�r�i�s�e� �a� �s�e�t� �o�f� �p�e�o�p�l�e� �w�h�o� �s�h�a�r�e� 

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

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

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

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

�f�e�e�l�i�n�g�s� �a�b�o�u�t�,� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �i�n�,� �t�h�e� �w�o�r�k�p�l�a�c�e� �(�C�a�m�m�a�n�n�,� �F�i�c�h�m�a�n�,� �J�e�n�k�i�n�s�,� �a�n�d� �K�l�e�s�h�,� 

�1�9�8�3�)�.� �W�o�r�k� �g�r�o�u�p� �f�u�n�c�t�i�o�n�i�n�g� �m�a�y� �b�e� �d�i�v�i�d�e�d� �i�n�t�o� �f�i�v�e� �c�o�n�s�t�r�u�c�t�s�:� �g�r�o�u�p� �h�o�m�o�g�e�n�e�i�t�y�,� �g�r�o�u�p� 

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

�F�i�c�h�m�a�n�,� �J�e�n�k�i�n�s�,� �a�n�d� �K�l�e�s�h�,� �1�9�8�3�)�.� �W�h�i�l�e� �i�t� �w�o�u�l�d� �b�e� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �e�x�a�m�i�n�e� �a�l�l� �o�f� �t�h�e� �o�t�h�e�r� 

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

�i�n�t�r�u�s�i�v�e�n�e�s�s� �a�n�d� �s�i�m�p�l�i�f�y� �t�h�e� �m�o�d�e�l�.� 
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�2�.�4�.�3� �M�a�n�a�g�e�m�e�n�t� �T�r�u�s�t� 

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

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

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

�2�.�4�.�4� �E�d�u�c�a�t�i�o�n� �L�e�v�e�l� 

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

�(�1�9�9�5�)�.� �W�e�l�l�-�e�d�u�c�a�t�e�d� �p�e�o�p�l�e� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �u�n�d�e�r�s�t�a�n�d�,� �u�s�e�,� �a�n�d� �b�e�n�e�f�i�t� �f�r�o�m� �V�M�S� �t�h�a�n� 

�l�e�s�s� �e�d�u�c�a�t�e�d� �p�e�o�p�l�e�.� 

�2�.�4�.�5� �Y�e�a�r�s� �w�i�t�h� �C�o�m�p�a�n�y� 

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

�(�1�9�9�5�)�.� �P�e�o�p�l�e� �w�i�t�h� �l�o�n�g�e�r� �c�o�r�p�o�r�a�t�e� �e�x�p�e�r�i�e�n�c�e� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �u�n�d�e�r�s�t�a�n�d�,� �u�s�e�,� �a�n�d� �b�e�n�e�f�i�t� 

�f�r�o�m� �V�M�S� �t�h�a�n� �p�e�o�p�l�e� �w�i�t�h� �l�e�s�s� �t�e�n�u�r�e�.� �P�e�o�p�l�e� �w�i�t�h� �l�o�n�g�e�r� �c�o�r�p�o�r�a�t�e� �e�x�p�e�r�i�e�n�c�e� �a�r�e� �a�l�s�o� �m�o�r�e� 

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

�2�.�4�.�6� �Y�e�a�r�s� �i�n� �C�u�r�r�e�n�t� �J�o�b� 

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

�(�1�9�9�5�)�.� �P�e�o�p�l�e� �w�i�t�h� �l�o�n�g�e�r� �j�o�b� �e�x�p�e�r�i�e�n�c�e� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �u�n�d�e�r�s�t�a�n�d�,� �u�s�e�,� �a�n�d� �b�e�n�e�f�i�t� �f�r�o�m� 

�V�M�S� �t�h�a�n� �p�e�o�p�l�e� �w�i�t�h� �l�e�s�s� �t�e�n�u�r�e� �i�n� �t�h�a�t� �j�o�b�.� 
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�2�.�5� �B�o�d�y� �o�f� �K�n�o�w�l�e�d�g�e ��A� �L�a�r�g�e� �S�c�a�l�e� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �C�h�a�n�g�e� �A�p�p�r�o�a�c�h� 

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

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

�s�t�u�d�y�,� �a�c�t� �(�P�D�S�A�)� �a�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �l�e�v�e�l�.� �G�S�S� �f�o�r�m�s� �a� �f�r�a�m�e�w�o�r�k� �w�i�t�h�i�n� �w�h�i�c�h� 

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

�N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s�.� �T�h�i�s� �s�e�c�t�i�o�n� �o�n� �G�S�S� �i�s� �t�a�k�e�n� �w�i�t�h� �m�o�d�i�f�i�c�a�t�i�o�n� �f�r�o�m� �S�i�n�k� �a�n�d� �P�o�i�r�i�e�r� �(�1�9�9�4�)�.� 

�S�i�n�k� �a�n�d� �M�o�n�e�t�t�a� �(�1�9�9�2�)� �a�n�d� �S�i�n�k� �a�n�d� �P�o�i�r�i�e�r� �(�1�9�9�4�)� �d�e�s�c�r�i�b�e� �a�n� �a�p�p�r�o�a�c�h� �c�a�l�l�e�d� �t�h�e� �G�r�a�n�d� 

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

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

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

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

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

�(�1�)� �p�a�s�t�,� �(�2�)� �p�r�e�s�e�n�t�,� �(�3�)� �f�u�t�u�r�e�,� �(�4�)� �f�r�o�n�t�s�,� �a�n�d� �(�5�)� �a� �p�l�a�n� �o�f� �a�c�t�i�o�n� �a�n�d� �m�i�l�e�s�t�o�n�e�s� �f�o�r� 

�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�.� �F�i�g�u�r�e� �2�.�1� �p�r�o�v�i�d�e�s� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �G�S�S� �m�o�d�e�l�.� 

�P�a�s�t� �a�n�d� �P�r�e�s�e�n�t�.� �O�n�e� �o�f� �t�h�e� �f�i�r�s�t� �s�t�e�p�s� �i�n� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �G�S�S� �i�s� �t�o� �r�e�f�l�e�c�t� �o�n�,� �d�i�a�l�o�g�u�e� 

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

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

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

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

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

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

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