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Introduction 
 
The mission of the Association to Advance Collegiate Schools of Business (or simply AACSB) is “to 
spread accreditation to advance the quality of management education” (Runcieman, 2009). AACSB has 
been so successful communicating the importance of its quality assurance mission, that many schools now 
perceive the lack of accreditation as a competitive disadvantage (Lowrie & Wilmott, 2009; McKee, et al., 
2005). Revisions to its standards over the past few years, combined with an ambitious international 
expansion strategy, have resulted in a forty-two percent growth rate in the number of accredited schools 
overall (Runcieman, 2009), and a three hundred percent increase in accreditation of schools internationally 
(Kraft, 2006, p. 42). As of January 2010, AACSB reported a total of 579 accredited institutions, of which 
109 were outside of the U.S. (AACSB, 2010). 
 
At a superficial level, the standards and processes required by AACSB are reasonable. Accreditation 
assures that the faculty who teach subjects have either academic or professional qualifications to teach 
those subjects. It assures that a process is in place to monitor the voice of the customer and to feed back 
that voice to improve the program. It is difficult, if not impossible, to argue that such assurances should not 
be in place. However, as with any policy or standard, the proof of the pudding is in the eating. And, as 
anyone with a modicum of systems understanding knows, simple, common sense polices can have a host of 
unintended consequences. In his critique of AACSB operations, Mullin (2006, p. 1) observes, “…quality 
cannot be incrementally added to a system not designed for quality and continuous system improvement.” 
 
In this paper, we first examine the literature on AACSB accreditation, with an eye to the Deming System of 
Profound Knowledge. We provide background on our interpretation of Deming and the accreditation 
standards and processes. We then examine the implications, with an emphasis on the possible negative 
implications, given the Deming view. The authors represent various stages of application of AACSB at 
mid-size state universities: considering adoption, in candidacy, and about twenty years after acceptance. 
Our focus is on universities with a teaching mission and management education. Our purpose here is to 
present an alternative, Deming view of accreditation and to raise potential issues for further consideration. 
 

Review of the Literature 
 
A review of the literature leaves one with the impression that AACSB is either the most important 
guarantor of the quality in business education, or that it is to be blamed for spawning a tsunami of inferior 
research, destroying faculty morale and reducing innovation and autonomy in business school operations. 
The truth, at least as it is reflected in the literature, lies somewhere in between these two extremes. 
Nevertheless, AACSB must be considered a force majeure, influencing the lives of millions through its 
mission of quality assurance. A brief summary of the streams of research targeting the impact of AACSB is 
provided in Table 1.  
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Table 1  Selected research streams on AACSB accreditation 

Research Stream Sample Literature 

AACSB operations & growth Jantzen, 2000a; Thompson, 2004; McKee et al., 2005; Scherer et 
al., 2005; Kraft, 2006; Linker, 2007; Muuka et al., 2007; Trapnell, 
2007; Runcieman, 2009 

AACSB mission-based standards  

 

Jantzen, 2000; Yunker, 2000; Mangan, 2003; Thompson, 2004; 
Lowrie & Wilmott, 2009 

Impact on Curriculum Changes; 
Organizational Processes 

Drexler & Kleinsorge, 2000; Sinning & Dykxhoorn, 2001; Smith, 
& Rubenson , 2005. 

Costs of Accreditation Mangan, 2003; Scherer et al., 2005; Heriot, et al., 2009 

Faculty: qualifications; intellectual 
contributions; salary; satisfaction 

Stark & Miller, 1976; Porter and McKibben, 1988; Lervernier & 
Miles, 1992; Hardin & Stocks, 1995; McKenna, 1995; Henninger, 
1998; Bertin et al, 1999; Agarwal & Yochum, 2000; Srinivasan, 
2000; Miles et al., 2004; Spritzer and Billings, 2005; Francisco et 
al, 2008; Koys, 2008; Hedrick et al., 2009; Smith et al., 2009; 
Spritzer and Garceau, 2009  

Continuous improvement; quality 
management  

Falk et al., 1994; Bhattacharya et al., 1998; Dube, 1997; Jantzen, 
2000b; Mullin and Wilson, 2001; Durand & McGuire, 2005; Hedin 
et al., 2005; Mullin, 2006; Ahmad and White, 2007; Trapnell, 
2007;  

Assurance of Learning; Teaching 
Effectiveness; Assessment 

Noser et al., 1996; Nicholson et al., 2005; Aurand & Wakefield, 
2006; Martell, 2007; Pringle, 2007; Pringle & Michel, 2007; 
Shaftel & Shaftel, 2007; Kilpatrick et al., 2008; Iossifova, 2008 

 
AACSB has a history of influencing curriculum development and programmatic changes in business 
schools. For instance, AACSB is credited for being one of the first to recognize the importance of the 
international dimension for U.S. business education as early as 1959 (Thanopoulos & Vernon, 1987). 
Teaching ethics has been a “requirement” since 1979 (Shannon & Berl, 1997), and information technology, 
culture, diversity, and social responsibility all have taken their turn at being promoted through "white 
papers", and all are incorporated into AACSB’s expected curriculum content. Whether AACSB is 
responsible for initiating these major thematic elements of business education is debatable, but the 
organization is nevertheless credited with both positive (Ng & Spooner, 2007) and negative (see e.g., 
Albritton, et al., 2003; Lowrie & Wilmott, 2009) changes in quality of educational programs. 
 
While AACSB's impact on education quality is questioned by some, there is little doubt that a primary 
benefit of AACSB accreditation is the perception of quality conveyed by the coveted "seal", or stamp of 
approval. AACSB's chief accreditation officer posits that AACSB status helps parents, prospective 
students, faculty and employers shop for quality education (Trapnell, 2007). Jantzen (2000b. p. 738) takes 
an even stronger position, stating, “the accreditation status of a business program is the sine qua non in 
determining how prospective business students judge the quality of a program”.   
 
Perceptions of quality appear to confer at least some financial benefits to the main educational participants 
(faculty and students). Hardin & Stocks’ 1995 study found that accreditation enhanced the entry-level job 
prospects for accounting students, and a number of studies report that faculty salaries are higher at AACSB 
accredited schools (see e.g., Agarwal & Yochum, 2000; Bertin et al, 1999; Levernier & Miles, 1992).   
 
Higher faculty salaries, obviously, also add to the cost of operations (and tuition), but are only a part of the 
total cost associated with accreditation, another frequent criticism of the organization's impact (see e.g. 
Mangan, 2003; Scherer et al., 2005). In a 2009 study of accreditation costs, the mean initial cost (self-study, 
documentation, surveys, training, infrastructure, etc) was approximately $50,000 while the mean increase 
in operating expenses (faculty salary, recruitment, technology, library holdings, etc.) was reported at 



The 16th Annual International Deming Research Seminar, New York City 22-23 February 2010 
 

135

approximately $400,000 per year (Heriot, et al., 2009).  
  
As stated at the outset, improving the quality of management education is the organization's prime 
directive, and the literature is not particularly kind to AACSB in the evaluation of this objective. AACSB’s 
current quality standards (interpreted by most as requirements) are "mission-based", and fall into the 
general categories of strategic planning (standards 1-5), educational participants (standards 6-14), and 
assurance of learning (standards 16-21), and are the result of several major revisions over the in the past 
15 years (Spritzer & Billings, 2005). A significant number of recent studies on AACSB investigate the 
impact of AACSB’s shift to mission-based standards of accreditation (see e.g., Yunker, 2000; Mangan, 
2003), and the motivation behind the change. Jantzen (2000) and Lowrie & Wilmott (2009) both conclude 
that this move was not based on improving business education, but was one of organizational survival, as 
explained below.  
 
As the market for accrediting research institutions matured, several competing accrediting bodies (e.g., 
ACBSP and EQUIS) were having increased success at accrediting the non-tier one institutions. AACSB (a 
for-profit organization) does not accredit for-profit institutions (Linker, 2007), so targeting the high growth 
on-line university market was not a viable option. In order to maintain growth, AACSB revised its 
standards to make accreditation more accessible to non-research, or “teaching” institutions (Thompson, 
2004), and also began expanding internationally.  
 
Accrediting on the basis of “good teaching”, however, is not as simple as counting publications (Yunker, 
2000), and faculty at non-research institutions were simply not as prolific as their tier-one counterparts. In 
order to avoid the appearance of diluting their accreditation standards, AACSB broadened the types of 
research (or intellectual contributions) that count for academic qualifications, and moved to mission-based, 
not absolute, standards.  
 
While many aspects of AACSB’s accreditation philosophy have been researched, the most resilient stream 
(and one that predates mission-based accreditation) challenges the assumption that research output should 
be used as the main standard for academically qualifying faculty. Not surprisingly, there is a strong 
correlation between levels of research output and AACSB accreditation (Srinivasan, 2000). While there 
have also been reports of a link between research output and teaching effectiveness, student evaluations are 
the most frequently used indicator of teaching effectiveness (see e.g. Noser et al., 1996). An extensive 
review of the literature echoing this fundamental flaw in reasoning is not in the purview of this paper. The 
flaw, instead, is best summed up in an AACSB publication, where it is admitted that there is "no definitive 

research linking research output with effective teaching ... yet AACSB clearly believes that interdependency 

exists and is a positive aspect of effective business education” (AACSB, 2008).  
 
Even if the link did exist, however, the actual impact on the quality of education is the opposite of what 
AACSB intends. Faculty at AACSB accredited institutions are given reduced teaching loads so that they 
have more time to publish (Hedrick et al., 2009; Honeycutt & Ford, 1995; Stark & Miller, 1976). They are 
then frequently replaced in the classroom by teaching assistants, adjunct professors, visiting professors, 
etc., who generally do not have comparable research records. While these employees may, in fact, be 
quality teachers, how does the system improve education quality? By taking the researchers out of the 
classroom. Every system is perfectly designed to produce the result it achieves (Senge, 1990).  
 

Background 
 
Deming’s System of Profound Knowledge 
 
In W. E. Deming’s (1994) last book, The New Economics, he introduced his System of Profound 
Knowledge. It represents a restructuring of his management philosophy and of his Fourteen Points. The 
system serves as the basis of our approach to applying Deming to AACSB accreditation and it consists of 
four parts: systems, variation, theory of knowledge, and psychology. Each part is described here along with 
the implications for our critique of the accreditation process.  
 
Appreciation for a System. Central to Deming’s System of Profound Knowledge is the notion of a system. 
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Seeing systems represents a dramatically different way of viewing the world. Indeed, for Russell Ackoff 
(1999, p. 1), a system is not a concept but a worldview. For Robert Kegan (1994, chap. 5), systems thinking 
is a level of consciousness and is, therefore, not something that can be taught. Systems thinking is the 
antithesis of analytical thinking. For the most part, management students are trained to deal with 
complexity by stopping the action, breaking the problem/issue into parts, and dealing individually with the 
parts. A technology has built up around this approach and involves the General Linear Model in statistics, 
spreadsheets, and a host of decision support tools. Unfortunately, we do not spend as much time on system 
dynamics modeling, idealized design, or soft systems methodology – technologies designed to support 
systems thinking. 
 
It is not possible in the scope of this research to elaborate on systems. A definition from Peter Senge (1990, 
p. 68) will have to suffice: “Systems thinking is a discipline for seeing wholes. It is a framework for seeing 
interrelationships rather than things, for seeing patterns of change rather than static ‘snapshots.’ ” 
 
For our needs in this paper, appreciating systems means we must acknowledge that management education 
is a complex web of highly interactive problems. This is what Russell Ackoff has defined as a mess. We 
have to consider that addressing one part here at a point in time can have implications for another part over 
there at a different point in time. There are unintended consequences. There are feedback loops over time, 
reinforcing or counter-balancing effects. There are non-linear relationships that can cause unexpected shifts 
in responses. 
 
Knowledge About Variation. Variation has to do with the dilemma that every manager faces when 
presented with performance data; to respond to the change by investigating and explaining or to ignore the 
change as random variation. If the manager responds to random variation, at the minimum they will 
increase the variation in the system. If they fail to respond to a significant change, they may miss important 
information about the system. In order to make the right decision, the manager must understand the nature 
of variation as to its causes. There is either a special cause such that an investigation will yield useful 
information about predicting future performance or there is a common cause – a host of causes that are so 
complex that investigation is fruitless. With common cause variation, the manager must ignore the change 
and resist any temptation to investigate. 
 
What is critical to appreciate regarding variation is to know what type of system you are dealing with. Is 
the system in-control, meaning that it is producing consistent results within a normal range of variation? Or 
is the system out of control where it is not producing consistent results? This is essential for improving the 
system, continuous or otherwise. If the system is out of control, then you are not faced with a single system. 
You are faced with multiple systems and you do not know which system you are dealing with. Only when 
you have a single system producing consistent results can you begin to improve it. This is essential for 
developing theories. 
 
Regarding our purpose here, we must apply notions of statistical process control in order to know if your 
educational system is in-control or out of control. We have to know if our system is producing consistent, 
predictable results. We have to have some inkling of the limits of the natural variation. We have to 
understand the type of variation we are dealing with so that we are not tampering with the system. 
 
Theory of Knowledge. Deming differentiated facts and information from knowledge. Knowledge involves 
prediction and can only come from theory. Managers are concerned with knowledge and prediction. 
Working from theory implies that we understand cause and effect. Understanding cause and effect comes 
from controlled experiments that provide predictive validity. Short of this we are working with 
superstitions, not knowledge. In an analytical sense, we need to isolate cause and effect and design rigorous 
experimental designs to understand causal relationships. In a systems sense, we need to develop theories of 
complex interactions for future testing. In either case, theory is critical.  
 
The implication for our view of accreditation is that we have to have a model of the complex web of 
interactions affecting management education. We must have a theory from which to base experiments. This 
is the only way knowledge can proceed. 
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Psychology. Management education is a social system; it involves people. Any time you have human 
beings (self-consciousness) as parts of a system, it makes the system that much more complex. This brings 
theories of human behavior to the fore, especially as they relate to systems and variation. Central to 
Deming’s concerns regarding psychology were concepts of intrinsic motivation, pride of work, and 
cooperation. Fear and coercion reduce intrinsic motivation and drive out pride of work. Perhaps more 
importantly, incentives and rewards also reduce intrinsic motivation and pride of work. These are not 
Deming’s ideas but they are based on a large body of psychological research. Cooperation is also a core 
concept for Deming. Competition pits individuals against each other which could easily harm the overall 
system. 
 
For Deming, the research is clear – eliminate any concept of Management by Objectives with the attendant 
incentive programs to reward the accomplishment of objectives. Given that individual performance is the 
result of the complex interaction of scores of causes, most of which are outside the control of the 
individual, then individual performance evaluations, especially those that hold individuals accountable for 
objectives, will do more harm than good. They will serve to decrease intrinsic motivation and pride of 
work. Decreasing intrinsic motivation and pride reduces quality. 
 
The implications for this paper involve the appreciation that humans are an important part of the system 
and their feelings and motivations are of central concern. Intrinsic motivation – the degree to which faculty, 
staff, and administrators care about their work – and the degree to which they take pride in their work are 
vitally important to the system and add to the degree of complexity in the system. 
 
System of Profound Knowledge. As a system, Deming’s ideas cannot stand alone. The parts are highly 
interactive and dependent upon each other. As a result, we have to accept Deming as a whole or not accept 
him at all. It is from this integrative systems standpoint that we apply Deming to AACSB accreditation.  
 
AACSB Standards 
 
There are three areas of focus within the AACSB accreditation process: strategic management, participants, 
and assurance of learning. Our focus will be on the last two sets of standards. Regarding participants, the 
standard for faculty is that a minimum of 50% of the faculty must be academically qualified (AQ). A total 
of 90% of the faculty must be either AQ or professionally qualified (PQ). To be considered PQ a faculty 
member must have high level experience within their field. 
 
AQ status is based upon a rolling 5 year period. To become AQ, a faculty member must have a doctorate 
and have a minimum number of peer reviewed journal publications within the 5 year period. The 
requirements for the number of publications will depend upon the nature of the academic institution. At a 
university just seeking accreditation with a teaching orientation, the number could be as low as one but 
more likely will be two or more. At a research institution, the number could be two per year.  
 
Assurance of learning starts with the learning goals and then attempts to measure those goals and apply a 
continuous improvement process. In the jargon of AACSB, continuous improvement means “closing the 
loop” or acting on the data that has been collected. 
 
In its seminars, AACSB stresses that the assurance of learning process is not supposed to single out 
individual professors for criticism. The measurements that are taken are for components of classes and are 
separate and apart from the grading that goes on within classes. The measurements are supposed to be 
anonymous, based upon random samples, and the evaluation is done using an accepted rubric. The 
evaluators are not the class instructor. For example, if a goal is to be an effective oral communicator, in a 
class where oral presentations occur, the presentations would be taped and evaluated by other department 
members using the accepted rubric.  
 

Implications 
 
The AACSB standards and white papers do not explicitly acknowledge any aspects of Deming’s System of 
Profound Knowledge. They do not represent business education as a complex system. While they 
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encourage the measurement of performance, they do not encourage an understanding of common and 
special causes of variation. The standards infer the need for theory and testing and explicitly call for 
operational definitions in their process for continuous improvement, however, there is no emphasis on the 
need for statistical control. And, finally, they do not address the psychological reactions of the conscious 
beings who are part of the complex social system. In this section, we would like to explore the potential for 
problems that would result from not understanding or appreciating Deming’s system.  
 
As a reminder, our concerns are framed with a teaching mission and a management perspective. Also, we 
must emphasize that not all problems would necessarily occur, but, again, our intent is to explore the 
possible unintended consequences. We will focus on two areas of accreditation: qualifications and 
assurance of learning. 
 
Academic and Professional Qualifications 
 
Perhaps one of the most egregious violations of Deming’s principles and the greatest opportunity for 
unintended consequences lies in the determination of the qualifications of faculty. For AACSB, the 
justification for qualifications are tautological: “Since the intent of academic qualifications is to assure that 

faculty members have research competence in their primary field of teaching, the existence of a current 

research record in the teaching field will be accepted as prima facie evidence of academic qualifications” 
(AACSB 2008). In this standard, faculty are labeled as either academically qualified (AQ), professionally 
qualified (PQ), or other. At most, ten percent of faculty can be in the other category, which we interpret as 
unqualified. In this process, competent, effective, and professional faculty can be labeled unqualified 
without evidence regarding the predictive validity of the qualifications.  
  
The standard, in both definition and interpretation (Smith, Haight, & Rosenberg, 2009), requires at least 
one publication in a peer-reviewed journal every five years. Yet, there are no longitudinal experimental 
studies to demonstrate that meeting the standard will improve teaching performance or the performance of 
the program. This is perhaps one of the most confounding elements of AACSB's method for determining 
academic qualifications – effective teaching experience counts for absolutely nothing. If a faculty 
member’s initial academic qualification (e.g. a PhD in the field) is more than five years old, that person is 
automatically disqualified, unless he/she can produce a current research record. The belief in this 
hypothesized link has spawned a wave of merit-based pay systems in member schools designed to reward 
research output – not quality teaching. For instance, in a follow-up letter to one of its recently accredited 
schools, AACSB asked for: 
 
1. A review of revision to the faculty recruiting, development, and evaluation policies and processes to 

enhance the production of intellectual contributions, especially articles in refereed journals. 

 
2. An updated review of faculty intellectual contributions, by discipline and faculty member, analyzing 

trends since the writing of the self-evaluation report. 
 
What is the rational organizational and individual response to these requests? An immediate change in 
school policy increasing the minimum requirement for intellectual contributions – with no increase in pay 
or research funding was the first step. Despite a strong teaching mission and a university-wide core value of 
small class size, several departments responded by encouraging faculty to teach "double sections", reducing 
the contact hours for faculty (but doubling class size). Some faculty responded by giving more multiple 
choice tests and requiring fewer written assignments, thus freeing more time for research. An increase in 
the number of intra-organizational multiple-author publications is another rational response by faculty 
interested in assuring a merit pay increase (no more cost-of-living pay increases either).  
 
In order to attract "research" faculty, higher salaries were authorized for new faculty, resulting in a drastic 
increase in salary inversion. Newly hired assistant professors now come in at salaries 20-30% higher than 
associate/full professors with 15-30 years of teaching experience – despite their having met or exceeded the 
school's existing requirements for publishing.   
 
To illustrate some of the other possible consequences, consider a hypothetical school of thirty faculty 
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where half are new and active in research, and half are older, tenured faculty who have not kept up with 
publishing. However, these older faculty read regularly in their field. They have developed interests that 
have enhanced their teaching such as learning new technologies and teaching techniques. They also read 
outside their specialties making them more well-rounded. They are committed and caring faculty both to 
their institution and to students and they are committed to mentoring the younger faculty. 
 
Now the older faculty, in light of AACSB, are classified as “other,” knowing they are being labeled as 
unqualified. We know of instances where this labeling is extreme whereby unqualified faculty are placed in 
a separate department and given a deadline by which to become qualified. And what are the likely results? 
First, such a classification is divisive. It creates a caste system where some faculty are considered ‘better’ 
than others as measured by their publications. This is certainly not conducive to the older more experienced 
faculty mentoring younger faculty. Actually, it may lead to younger faculty being coerced into helping the 
older faculty publish. In this case, the younger faculty could end up resenting the time this takes away from 
their publishing. And, the older faculty could easily resent the “mentoring” by younger faculty.  
 
Second, the older faculty see the publishing requirement as a control issue where they are coerced into 
behavior that they do not believe is relevant or a requirement for the profession. The older faculty are also 
aware that the standard is arbitrary – that there is no evidence that publishing has predictive validity for 
future performance in service or teaching. 
 
Third, as discussed above, the new faculty in non-union schools with publishing records are often paid well 
above the older faculty. In union schools, where salaries are bracketed, new faculty are often brought in at 
higher ranks to give them a higher salary. In many cases, this salary is still short of AACSB averages so the 
new faculty are also often offered incentives, such as reduced teaching loads or guarantees of extra pay 
opportunities. Older faculty feel they had to earn their rank and resent that they are not given equal 
opportunity for extra play. 
 
Fourth, the older faculty may experience a sense of unfairness regarding the shift in requirements. They had 
been hired and rewarded for years under one system and now the rules have changed.  
 
We would like to pause at this point to consider some of the ramifications of the above points. How do 
professionals, especially those as independently minded as academics, respond to coercion, threats, 
intimidation, embarrassment, and inequitable pay? Most likely they will respond with resentment and 
anger. Will they be as committed to the school? Will they care as much as they had before about either the 
program or the students? Will they be as likely to continue to explore new teaching methods? Will they be 
inclined to mentor the younger faculty? 
 
In Deming’s terms, all of the above would have contributed to reduced pride in work and reduced intrinsic 
motivation – the degree to which they care about their work. The evidence for this response is not from 
Deming but from a body of psychological literature (for a summary, see Deci, 1995). We have to ask, how 
does treating faculty this way – even if they become academically qualified – improve the business 
program? Do the benefits out-weigh the costs? 
 
A fifth possible consequence of qualifying faculty is the message sent to new faculty: publishing is more 
important than teaching. Faculty can be removed from the school of business for not publishing 
(determined unqualified) but not for teaching less effectively. Actually, if individual faculty can be 
associated with teaching performance, they may be affected through the assurance of learning standards. 
However, as we will see in the next section, if data are used against individuals, there will be a host of other 
problems. 
 
Sixth, it may restrict cross-fertilization of disciplines. Schools may be less willing to admit visiting faculty 
from other disciplines for fear of getting caught in a qualification pinch.  
 
Seventh, it directs faculty into areas where publishing is easier, rather than to areas of faculty interest. If 
cross-sectional empirical studies, as opposed to longitudinal or constructionist research, are easier to 
conduct and easier to get published (more journals available), then faculty may be more inclined to choose 
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those types of studies. If broad system-based studies fail to fit a journal, they will be subject to more desk 
rejections. Faculty may be encouraged to stick to narrow specialty fields where the contribution is 
incremental as opposed to venturing into broad, perhaps controversial, and perhaps more fertile areas. 
 
Eighth, and last, it may hinder service and shared governance by discouraging medium-term administrative 
appointments such as being a department chair or taking as interim role in the Dean’s office. It will also 
discourage service activities such as committee work or transfer registrations, meeting with stakeholders, 
etc. Will faculty take on leadership positions in governance if it will detract from their publishing and, 
therefore, qualification? In the example of the hypothetical school that created two departments, there could 
conceivably be no tenured faculty in the “qualified” department. In fact, we know of an actual case where 
this was so. 
 
The implied message with these last consequences is that publishing, especially for empirical studies in a 
narrow field, is what is most important. Teaching and service are less important. If we have driven caring 
out of the older faculty (items 1-4 above), they will do the bare minimum regarding publishing, since they 
have been forced into it. They could also easily shut down regarding teaching and service – what they 
previously valued has been defamed and devalued by the new rules. In this case, we will have taken 
dedicated faculty who care and produced uncaring publishers. Again, we have to ask, how will this make 
the program better? 
 
And there is another aspect tying Deming to publishing. For Deming, if you use measurements, in this case 
the publication count, to evaluate people, then you open the door to abuse. People will start fudging 
numbers or gaming the system. The publication requirement then becomes a game. Editors of low-level 
journals now have significant power. Imagine a non-tenured faculty member who is such an editor – or 
who has access to an editor. He or she can make deals with senior faculty who need publications. The quid-
pro-quo agreement becomes, “I’ll publish you if you support me for tenure.”  
 
Finally, Deming argued against inspection at the end of the line. Hiring faculty who cannot conduct quality 
research is part of the system. Finding out why faculty do not publish is an important part of understanding 
the system. Perhaps one reason that older faculty do not publish is that they have come to realize that 
publishing, especially in lower tier journals, does not contribute to knowledge. If the journal is not listed in 
a database, the articles are not read. Even if they are listed, the articles are often not cited. Or faculty may 
realize that the publications, in general, are not contributing in the larger, global view of the world’s ills. If 
any aspect of this is true, then it is a very different issue regarding qualifications. Advancing the field 
becomes much more complex and controversial. 
 
Assurance of Learning 
 
The assurance of learning standards ensure that there is a system in place to encourage continuous 
improvement. Surely there is nothing to criticize here regarding Deming, after all, this is essentially the 
plan, do, check, act cycle Deming advocated. But, again, the potential problems lie in the implementation. 
 
Deming’s theory of knowledge requires that work on the system be driven by theory and the constant 
comparison of prediction to observation. This may be implied in the standards but the explicit emphasis on 
theory is missing. And in management education the range of theories is extensive. If we also have 
appreciation for a system, then we see that any educational system, as a social system, is highly complex. 
As such, it is difficult to envision working with theories without system technologies such as system 
dynamics modeling, soft system methodologies, or idealized design techniques. Statistical models cannot 
deal adequately with the complexity. The AACSB standards are silent on these issues. 
 
Knowledge about variation requires that the system be predictable, that is, in a state of statistical control. 
Otherwise there is no understanding of which system is being tested and improved. This, in turn, requires 
an understanding and application of statistical process control theory – the use of control charts. Also, any 
measurements must contain explicit operational definitions and must be validated. Finally, the outcomes of 
interest are presumably long-term, especially for management. For example, Deming aimed ten years in the 
future since traditional students would not likely be in management positions until this time. This requires 
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longitudinal research and its incumbent issues. To do this well would take a substantial team of researchers 
dedicated to the task for years. And while this may be seen as a research stream, it is educational research 
and, we suspect, few management faculty want to be educational researchers. Plus, a ten year horizon 
extends far past the five year rolling period for AQ status. 
 
Thus, on one level, the AACSB standards encourage the collection of data on the outcomes of interest and 
feeding those results back to improve the program. However, viewed through the lens of the System of 
Profound Knowledge, the standards appear superficial, at best. There appears to be a lack of appreciation 
for the complexity of the process of assuring learning and of the technical requirements in resources to 
conduct adequate research. And this is from a technical standpoint. We have not added the human, 
psychological dimension. 
 
If the data and processes are done well and focused on system improvement, then the psychological 
dimension will likely not be an issue. However, if the individual becomes the focus, there will be 
substantial problems. In Deming’s system, the data can in no way be used to either punish or reward an 
individual. It cannot be used as objectives for individuals. It cannot be used for incentives. It cannot be used 
to evaluate an individual. Why? As soon as the data are used this way, the door is opened for fudging, 
manipulation, and gaming the system. Then you can no longer trust the data that is collected and any 
analysis of the data is compromised. The feedback then could easily lead to incorrect decisions. Thus, from 
the Deming view, individual performance cannot be linked to assurance of learning. 
 
In one of the author’s experience in a seminar, AACSB stressed repeatedly that measurement should be 
anonymous. They seemed to be adamant on this issue. But why the repeated warnings? As is common in 
business operations, there is a tendency to attach individuals and personal characteristics to causes. The 
fundamental attribution error in psychology tells us that when we search for a cause in a social system, we 
tend to attribute the cause to an individual, not the system (for a summary see Darley & Cooper, 1998). 
 
Focus instead must be directed away from individuals onto structural factors. Structural factors include, but 
are not limited to, class size, student aptitudes, learning styles, hiring processes, and support for teaching 
(e.g., faculty development, training, staff support). Program performance is a function of a host of 
complexly interacting factors complete with reinforcing and counter-balancing feedback loops. The 
individual is only one small contributing factor with little or no power to influence results. For Deming, 
holding teachers accountable for learning is an absurdity. 
 
The final issue with assurance of learning deals with what students are supposed to learn. There is a risk 
that programs will rely on short-term measures that do not have predictive validity. Standardized tests are 
easy to implement but need to be validated by longitudinal experimental research. Such tests can lead to 
teaching to the test or, perhaps more importantly, the belief by students that there are right and wrong 
answers, thus missing the ambiguity of organizations (Kilpatrick, Lund Dean, & Kilpatick, 2008). This is 
especially true in management where we do not conduct the rigorous research needed to validate theories 
(Pfeffer & Sutton, 2006). Similarly, subjective evaluation of competencies that use panels of judges, 
despite rubrics, have to worry about inter-rater reliability and the varying philosophies among management 
faculty. Both standardized tests and panel reviews might lead to a standardization of content (Kilpatrick, 
Lund Dean, & Kilpatick, 2008). There are many viable theories, some of which get more exposure in the 
texts than others, not because they have been proven but because of beliefs in their validity. But with 
beliefs we can succumb to self-fulfilling prophesies (Ferraro, Pfeffer, & Sutton, 2005). Might AACSB 
inadvertently purge critical thinking in management theory. As members of the academy, is this what we 
want to model for our students?  
 
Overall Accreditation Process 
 
In the issues raised under the qualifications, we have shown how we may drive caring out of faculty. Under 
the assurance of learning standards, we would expect these same faculty to fully engage in data collection, 
evaluation, and program improvement processes. How sound is this? 
 
Consider a hypothetical group of fifteen faculty who have not published in the past five years – 
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acknowledging that they were never hired with this expectation nor have they been expected to publish in 
the past. We place them in a separate department – labeling them as unqualified – and threaten them with 
not being able to teach in business if they do not publish. We have ignored their prior contributions to the 
school and done everything in our power to embarrass them or coerce them into publishing. 
 
Now consider what happens. First, we will assume that half of the fifteen retire or leave the profession (and 
this may have been the desired result all along). They could easily have published, but they were so upset 
with the way the process was handled that they simply refused to be bullied into it. What are the 
psychological ramifications? Is this a fitting end to a career in academia? Somehow this seems inhumane.  
 
Then consider the other half who publish. We have embarrassed them and forced them to do something to 
keep their job. Are they fully committed to the program? Can they be relied on to do their utmost to 
improve the program? Or will they do the bare minimum? Will they game the system to make themselves 
look good? Will they sabotage the system out of spite? We believe the latter responses are more likely. And 
for what purpose? In the end, the school of business will have abused individuals by embarrassing them, 
harassing them, manipulating them, coercing them – all to get publications. What will have changed? Will 
the program be substantively changed? Have we advanced the values of the academy? 
 

Conclusions 
 
In summary, while the scenarios explored above appear to be extreme, we know of specific cases where 
they have occurred. In fact, we believe the responses are reasonable in light of Deming’s philosophy. The 
question then becomes, to what extent do these unintended consequences occur? How prevalent are they? 
What is the ultimate effect on quality? It would be important to know. 
 
And for what purpose? What problem are we fixing? Employers felt that students were not adequately 
prepared. Legislators wanted to document a return on their investment. Might the problems, however, be a 
function of the larger educational system rather than faculty not publishing or students not memorizing 
appropriately? Might our education system drive out a desire for learning through intimidation, threats, and 
fear? Deming certainly believed so. 
 
In our effort to control individuals, namely faculty, through accreditation, what harm are we inflicting on 
the larger system? Are the negative consequences – even the potential for them – worth it? While we are 
not necessarily against the ideals of AACSB efforts, we are, however, pessimistic about the ability to 
substantially improve performance. 
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Introduction 

Deming spent a portion of his career writing about and applying sampling methods and as an expert witness 
on legal cases involving sampling.2 I am now engaged in a similar practice. For the last four years I have 
been retained by Administrative Law Judges (ALJs) to be an expert witness to help them adjudicate appeals 
from health care providers that have been accused of being overpaid by the Center for Medicare Services 
(CMS). Since I feel like I am following in Deming’s footsteps, I would like to begin by quoting from his 
“Principles of Professional Statistical Practice”.3 When Dr. Deming and I jointly consulted with clients 
starting in 1980, he suggested that this would be a good basis for our working together with our clients. 
Later, at the urging of Deming I adopted the “Deming Code of Professional Conduct” for Harold S Haller 
& Company and for the Case Statistical Consulting Center in the Statistics Department at Case Western 
Reserve University.  
 
“Necessity for the consultant to keep in touch. The consultant when he enters into a relationship with a 
client accepts certain responsibilities. He does not merely draft instructions and wait to be called. The 
people whom he serves are not knowledgeable enough.  They can not always know when they are in 
trouble. The consultant will ask questions and will probe with the help of proper methods, to discover for 
himself whether the work is proceeding according to the intent of the instructions. He must expect to revise 
the instructions a number of times in the early stages. He will be accessible to answer questions and to 
listen to suggestions.       
 

What is an engagement?  The dangers of informal advice.  It may at first be thought that a consultant 
ought to be willing to give to the world informally and impromptu, if he so desires, the benefit of his 
knowledge and experience, without discussion or agreement concerning participation and relationships. 
However, most consultants can recall instances in which informal advice backfired. It is the same in any 
professional line. A consultant who tries to be a good fellow and give advice under adverse circumstances 
is in practice and has a client, whether he intended it or not; and he will later on find himself accountable 
for the advice. It is important to take special precautions to state the basis of understanding for any 
statements or recommendations, and to make clear that other conditions and circumstances could well lead 
to different statements. 
 
The single consultation.  From experience it was found to be wise to avoid a single consultation with a 
commercial concern unless satisfactory agenda are prepared in advance, and satisfactory arrangements 
made for absorbing advice offered.  This requirement, along with an understanding that there will be a fee 
for a consultation, acts as a shield against a hapless conference that somebody calls in the hope that 
something may turn up. The consultant, a professional person, although eager to teach and explain 
improvement methods, is not on the outlook for chances to demonstrate what he himself might be able to 
accomplish. What may be intended as a single consultation often ends up with a request for a 
memorandum. This may be very difficult to write, especially in the absence of adequate time to study the 
problem. The precautions of informal advice apply here.” 
 
Thus, when I am retained by an Administrative Law Judge (ALJ) to opine on the sampling methods used 
by the CMS Program Safeguard Contractor, (PSC) Beneficiary Integrity (BI) unit’s audit of a healthcare 
provider, the number of hours of my time required is agreed upon in advance of my starting the work. The 
time required depends to a large extent on whether the data are available in an electronic format like 
Excel® and can vary from as few as eight hours to as many as 40 hours, which includes my time in court to 
deliver testimony and to be cross examined. After my case review or request for interrogatories, a formal 
report is written to the ALJ explaining in detail my opinion and the basis for my findings. In my reports I 
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have the opportunity to educate the court in laymen’s language relative to appropriate statistical principles 
for sampling and extrapolation of estimates from the sample to the entire population or universe. 
 

Medicare Policy Guidelines for Obtaining a Statistically Valid Random Sample 

The CMS audit process is described in Chapter 3 of the Medicare Program Integrity Manual (PIM).5  This 
document is the statistician’s policy guide, which I will cover first, not the statistical guide, which will be 
discussed later. It should be noted that Medicare hires contractors to monitor compliance with Medicare 
policy. The Medicare staff does not perform audits. 
 
In the introduction to the Medicare PIM5, Section 3.1 is the following quote.  
 
“Contractors must analyze provider compliance with Medicare coverage and coding rules and take 
appropriate action when providers are found to be non-compliant. Medical Review (MR) staff [PSC or BI 
units] should not expend resources analyzing provider compliance with other Medicare rules…The overall 
goal of taking administrative action should be to correct the behavior in need of change, to collect 
overpayments once identified, and deny payment when payment should not be made.” 
 
Toward these ends, the Medicare BI unit uses the Provider Tracking System (PTS) to “identify all 
individual providers and track all contacts made as a result of actions to correct identified problems such as 
eligibility and medical necessity issues and repeated billing abusers who frequently change the way they 
code their bills to their financial advantage.”6 This is a process called “up-coding”, which is illegal and 
fraudulent. 
 
The MR process based on the PTS frequently begins with Probe sample gathered from the healthcare 
provider. The PIM5 Section 3.2 states that, “Probe reviews require the examination of the provider’s 
medical documentation but do not require use of statistical sampling for overpayment estimation 
methodologies. It [Probe sample] does not allow projection of overpayments to the universe of claims 
reviewed.” Thus the Probe sample is used once a healthcare provider has been identified as outside the 
“system” based on data gathered from the PTS where the system is defined as the distribution of all 
provider fees monitored using the PTS. Section 3.11.1.2 does indicate that “Probe reviews conducted post-
pay should include in the probe sample a random or stratified sample of generally 20 – 40 claims from that 
provider with dates of service from the period under review.” Clearly the type of sampling used in Probe 
reviews need not be random. But, if a statistically valid random sample (SVRS) is taken as a Probe sample, 
it could be considered first as a Probe sample, and then, if there are sufficient overpayment errors, the same 
SVRS could be used to compute the total overpayments to the provider’s universe via extrapolation. 
 
The Program Memorandum from the Department of Health and Human Services, Health Care Financing 
Administration7 “provides clarification and direction for Medicare carriers to use when conducting 
statistical sampling for overpayment estimation.” Referring specifically to Section I.C, Statistical Sampling 
Steps, “The major steps in conducting statistical sampling are: (1) Selecting the physician or supplier; (2) 
Selecting the period to be reviewed; (3) Defining the universe, the sampling unit, and the sampling frame; 
(4) Designing the sampling plan and selecting the sample; (5) Reviewing each of the claims if there is an 
overpayment,….; (6) Estimating the overpayment.”  However, PIM5 Section 3.10.1.1- General Purpose 
states, “These instructions are provided so that a sufficient process is followed when conducting statistical 
sampling to project overpayments. ….. Failure by the PSC BI unit or the contractor MR unit to follow one 
or more of the requirements contained herein does not necessarily affect the validity of the statistical 
sampling that was conducted or the projection of the overpayment. An appeal challenging the validity of 
the sampling methodology must be predicated on the actual statistical validity of the sample as drawn and 
conducted. Failure by the PSC BI units or the contractor MR units to follow one or more requirements may 
result in review by the CMS of their performance, but should not be construed as necessarily affecting the 
validity of the statistical sampling and/or the projection of the overpayment.”  
In my capacity as an expert witness concerning the validity of the statistical sampling of medical records 
and extrapolation of over payment to the entire universe, I am guided most by the following policy 
statement in the PIM5: 
 
“3.10.4.4.1 – Documentation of Universe and Frame (last three sentences) 
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A record shall be kept of the random numbers actually used in the sample and how they were selected. 
Sufficient documentation shall be kept so that the sampling frame can be re-created, should the 
methodology be challenged. The PSC BI units or the contractor MR units shall keep a copy of the frame.” 
 
It is imperative that these records be made available for my case review in order to opine on the 
extrapolation of overpayments to the provider’s universe by the CMS PSC BI unit’s or contractor MR 
unit’s auditor.  
 

A Review of Finite Universe Sampling Theory for Enumerative Studies 
Suppose the universe or population consists of N elements as shown in array below. 

N 2,1  x...,x,x   [1] 

The universe could be defined as the N medical claims submitted to and paid by Medicare for a given 
period of time and the measure, xj associated with the jth claim is the difference between the amount paid 
and the amount approved by the auditor, which is subject to differences of opinion depending upon the 
auditor, a non-sampling error. The total over or under payment paid to the provider for these medical 
services is the sum in equation [2]. 
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jN21 xx...xx   [2] 

This sum would be positive if the payments over the period of time specified were more than those 
approved and negative if those paid were less than those approved. In order to determine if the provider has 
been over paid or under paid, a random or probability sample of size n from the universe is drawn by 
sampling without replacement.  
 
The random sample gathered in this manner is denoted by the array below.  
 

n21 kkk X,...,X,X   [3] 

 
The importance of taking a statistically valid random sample (SVRS) is that the expected value of the 
average of the random variables in array [3] is equal to the average of the entire universe or array [1]. 
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Because the random sample from the universe is taken without replacement and the universe is finite, the 
variance associated with the sample mean is equal to the expression in equation [5]. 
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In equation [5] the parameter, �, is computed from equation [6]. 
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But equation [6] is based on the entire universe, the data for which is not available unless the entire 

universe was audited. In practice one uses an unbiased estimator of σ² shown in equation [7], which is 
computed from the random sample of size n shown in array [3]. 
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Based on a sample of size n one can only estimate the population mean, µ. Thus, what is needed is a 
method of specifying with some confidence that the mean of the universe is known with a certain accuracy. 

Suppose the accuracy of knowing µ is the value m.  Typically the accuracy, m, could be say $1.00 or 
$10.00, but the value must be specified in advance of any sampling based on the subjective judgment of the 
auditor.  
 
The accuracy and confidence associated with estimating the sum of the over and under payments among 

the claims in the universe, Nµ, can be determined from the following argument. Because of a result from 
probability theory called the Central Limit Theorem (CLT), the sample mean given in equation [7], which 

is a random variable, has approximately a normal distribution with mean µ and standard deviation σ  given 
in equation [6]. This approximation is excellent as the sample size, n, becomes large.  Suppose for example 
the confidence desired is 80%. Then the interval  [8] which has random variables for endpoints will contain 

the population mean, µ in roughly 80 out of 100 random samples of size n. 
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But the accuracy, m which is related to half the length of this confidence interval must also satisfy equation 
[9]. 
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Finally, equation [9] can be solved for n as a function of known quantities to provide a method for selecting 
the sample size required by the problem specifications, which is shown in equation [10]. 
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It is clear from equation [10] that the specifications for the sampling plan require the auditor to choose a 
level of confidence or risk associated with the estimation process, an accuracy of knowing the population 
mean, and an estimate of the standard deviation of the universe. If the standard deviation of the universe is 
unknown, which is typical and no estimate of this value is available, the auditor may state that the accuracy 
of knowing the mean, m is equal to some fraction of a standard deviation of the universe. Thus it is not 
uncommon for the following assumptions to be made in order to determine n. 

m/Sk 

1.00 
0.50 
0.33 
0.25 
0.10 

 
In conclusion, in order to determine the sample size for a SVRS the auditor should specify:  
1. The one sided confidence level required, which is typically 90% based on the Medicare PIM, Chapter 

35, Section 10.3.5 
2. The required accuracy of estimating the mean of the universe, m 
3. An estimate of the standard deviation of overpayments to the universe, Sk. 

Alternatively the auditor could replace items 3 and 4 with the ratio of m/Sk. Another approach would 
be to specify the accuracy of knowing the mean of the universe as a percentage of the mean, say 10%, 
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and then use an estimate of the coefficient of variation for the universe. Either way the auditor should 
examine a random sample of as few as ten claims in order to estimate Sk or the CV for the universe in 
advance of finalizing the sample size for the SVRS. As Cochran1 points out, “In practice, there are four 
ways of estimating population variances for sample size determinations: (1) by taking the sample in 
two steps, the first being a simple random sample of size n1 from which estimates s1 and the required n 
will be obtained; (2) by the results of a pilot survey; (3) by previous sampling of the same or similar 
populations; (4) by guesswork about the structure of the population, assisted by some mathematical 
results.” 

 
Before leaving this portion of the discussion of sampling theory, it should be pointed out that the universe 
in the cases I have reviewed is frequently defined as “claims or claim lines for which the amount paid to the 
provider is greater than zero for the time period in question”. However, it would be very difficult to gather 
a SVRS of claim lines or claims for the audit. What is much easier is to gather a SVRS of beneficiaries and 
audit the claim lines for claims paid to the provider for these beneficiaries where the amount paid is greater 
than zero. In this case the frame is the beneficiaries. As Deming2 explains, “A frame is a means of access to 
the universe or a sufficient portion thereof.”  
 
At this time I would like to quote a section from Lindgren’s text4, but put this into the context of the 
problem of estimating the average overpayment to a provider and a 90% one-sided confidence interval.  
 
“In general a confidence interval for the mean overpayment to a provider’s universe of beneficiaries, �, is 
constructed from the sample average overpayment, Xavg whose distribution depends on �, in the following 
way: Determine two numbers depending upon �, t1(�) and t2(�) such that for the given confidence 
coefficient, 0.80, the following probability equation can be written. 
 

Pr{ t1(�) < Xavg < t2(�) } = 0.80  [11] 
 

Then invert the inequalities in equation [11]: solve for �, to obtain an equivalent inequality of the form 
where h and g refer to functions of the sample average. 
 

g(Xavg) < � < h(Xavg)  [12] 
 

The inequality in [12] has the same probability, 0.80, and the statistics g(Xavg) and h(Xavg) are called the 
confidence limits for �. These limits are random (they vary from sample to sample); some of the time they 
do include the actual value of �, and some of the time they don’t. Unfortunately, giving a confidence 
interval in an actual problem with actual numbers sounds like something different from what is really 
meant. Stating that a lower 90 percent confidence interval for � is g(Xavg), for instance, would suggest that 
� is a random variable that, with probability 0.90 is greater than g(Xavg). In the analysis leading to a 
confidence interval, however, it is assumed that � is a constant that, although not known, remains fixed 
throughout the sampling process. Nevertheless, a user of statistics (who is not a statistician) is likely to 
interpret a confidence interval statement as giving a probability for the “random variable” �; in other 
words, as coming from a posterior distribution for �.”  
 
This quote indicates that the problem of providing a lower 90% probability limit for � is a Bayesian 
problem requiring knowledge of the distribution of Xavg and an assumption of the prior distribution for �. A 
common prior distribution for � is the uniform distribution, which assumes complete ignorance of the value 
of the mean overpayment or underpayment to the universe or at least an unbiased opinion. If in addition to 
this assumption the distribution of Xavg is normal, then � is a random variable that with probability 0.90 is 
greater than g(Xavg). 
 
In concluding this section, I want to enumerate the process I use to opine on the overpayment estimate to a 
provider that is computed by the CMS PSC, BI unit auditor. 
1. Healthcare provider is designated in the data file. 
2. Data in the file agrees with the period to be reviewed.  
3. Universe is defined as are the strata if the sample is to be stratified. 
4. Sampling unit is defined. 
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5. Sampling frame is defined. 
6. Size of the universe is defined as are the sizes of the strata if the sample is stratified. 
7. Accuracy in estimating the mean of the universe is specified. 
8. Sampling plan is defined as either a simple random sample or stratified random sample. 
9. If a simple random sample is used, the overpayment assumptions for equation [10] are specified. 
10. If a stratified random sample is used, each stratum is defined, the size of each stratum is given, and 

the overpayment assumptions for computing the sample size for each stratum are defined 
including the allocation method employed (proportionate sampling or Neyman allocation) 

11. Method for selecting the random sample including the seed number(s) used. 
12. Spreadsheet of amounts paid and overpayments for the sample.  
13. Extrapolation of overpayments to the universe from the sample. 
 
This is the “Sufficient documentation [that] shall be kept so that the sampling frame can be re-created, 
should the methodology be challenged”5 for my independent case review, written interrogatories, opinion 
on the adequacy of sample size used, stratification of the universe, and extrapolation of overpayment to the 
provider. In the following examples, I will indicate the sufficiency or deficiencies of the audits performed, 
which impacted my written opinion to an ALJ who had requested my services. 
 

Case Study 1 

In a memo from the PSC,BI unit statistician, nowhere did he indicate that the distribution of Xavg for each 
stratum is normal or that this requirement was checked. It is true from the Central Limit Theorem that as 
the sample size tends to infinity the distribution of the sample average tends to the normal distribution. But 
in this case the sample sizes in the three strata were 31, 71, and 5. 
 
A better way to approach this problem is to begin by examining the distribution of the auditor’s determined 
overpayments to the provider. In this case none of the distributions of the individual overpayments to the 
beneficiaries from the strata are normally distributed. But by modeling each of these cumulative 
distribution functions from the stratum one can simulate 100 independent random samples of size 37 from 
stratum 1, of size 71 from stratum 2, and of size 5 from stratum 3.  
 
The distributions of the resulting averages are shown in the following normal scores plots, Figures 1, 2, and 
3, to be normally distributed. Thus, the following probability statement based on Bayesian theory is valid. 
 

Probability {� > $1,780.62} =0.90 
 
Consequently, based on my calculations a lower 90% confidence limit for total overpayments to the 
universe of provider claims is $1,853,460, which the ALJ decided must be repaid by the provider. 
 

Figure 1 

 
 



The 16th Annual International Deming Research Seminar, New York City 22-23 February 2010 
 

153

 
Figure 2 

 
 

Figure 3 

 
 

Case Study 2 
The PSC, BI unit’s statistician indicated that the lower 90 percent confidence interval for � is $24.06. But 
nowhere did he state in the documentation I reviewed that the distribution of Xavg for each stratum is 
normal or that this requirement was checked. Goodness of fit tests for the distributions of the individual 
overpayments to the beneficiaries from the strata indicated that the distributions were not normally 
distributed. By modeling each of the cumulative distribution functions for the samples from procedure 
codes 98940 and 9894 and determining their inverse functions, I was able to simulate 100 independent 
random samples of size 33 from stratum 1 and 36 from stratum 2. The distributions of the resulting 
averages are shown in the normal scores plots, Figures 4 and 5, to be non-normal. Both distributions of 
averages are skewed to the left. Thus, the following probability statement is not valid. 
 

Probability {� > $24.06} � 0.90 
 
Consequently, I opined that the computed value, $41,696.00, is not a lower 90% confidence limit for total 
overpayments to the universe of claims as certified by the PSC, BI unit statistician.  
 
A further point that was made by the attorney for the provider concerned non-sampling errors, on which I 
was required to testify during cross examination. Deming2 discusses in Chapter 5 uncertainties attributable 
to sampling. There are two general categories of uncertainty or error. The smaller of these is random 
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sampling error, which I have been able to simulate by modeling the sample cumulative distribution 
functions for each stratum based on the audited overpayments and simulating the distribution of average 
overpayments for each stratum. However, the larger component, non-sampling errors (persistent errors) are 
more subjective as they are due to the person performing the audit. These cannot be simulated.  But, as 
Deming2 shows on page 62, they account for the larger part of total error. I have had to assume that the 
claims examined in each stratum have no non-sampling or persistent errors due to the person performing 
the audit, i.e. two independent auditors would agree that a payment to the provider is totally or partially 
disallowed and by how much. Because of both of my opinions, the ALJ had to find in favor of the provider. 

Figure 4 

 
 

Figure 5 

 
 

 
 

Case Study 3 

Here is a typical request from an ALJ for my opinion. “Is it your opinion that the sample used to 
extrapolate the overpayment amount to the provider was of sufficient size? State the reasoning for your 
conclusion. On what principles and/or documents did you base your conclusions?” My response to this 
request is as follows. 
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An overpayment calculation sheet for this case was submitted to me for review, which was completed by a 
statistician for the BI, unit. The documentation provided indicates that the period for review was 
01/01/2002 to 4/30/2005 or 40 months. The sampling unit was defined as a claim line. The population was 
identified as a total of 13,705 claim lines. According to the documentation a total of 102 services were 
reviewed by an expert from the BI unit. Of the services reviewed 60 services were allowed and 42 were not 
allowed primarily because the “documentation does not substantiate the medical necessity for the frequency 
billed.” The formula used by the statistician for extrapolating the overpayment is correct, but the manner in 
which the random sample was taken is an issue. 
 
The population consists of 13,705 claim lines. But the manner in which claim lines would normally be 
sampled is to define beneficiaries for whom claims were paid to the provider for the 40 month period in 
question. Let’s say there are M beneficiaries served during the 40 months. A random sample of m 
beneficiaries would be selected using a random seed number to determine which of the enumerated 
beneficiaries to review. How many beneficiaries to sample in this manner would be based on some 
preliminary estimates of the average overpayment per beneficiary and the standard deviation in 
overpayments per beneficiary. The BI unit auditor would review the files for the random sample of 
beneficiaries selected by the statistician and compute the actual average and standard deviation of over or 
underpayments to the provider. 
 
However, there is no mention of a frame, which the PIM3 requires. As Deming2 states on page 39, “A 
frame is a means of access to the universe or to a sufficient portion thereof. A frame is made up of 
sampling units, and this is true whether the survey is to be conducted by a complete coverage or by a small 
sample.” To obtain a random sample of the sampling units or claim lines from the provider’s records, the 
statistician would have provided the BI unit with a list of 102 random numbers from the series of numbers, 
1 through 13705. Next, the BI unit must enumerate the claim lines for the provider’s beneficiaries. This 
could be done as shown in Table 2.  
 

Table 2 

Bene Claim Lines Enumeration of Claim Lines 

1 1 1 

  2 2 

  . . 

  . . 

  . . 

  n1 n1 

2 1 n1+1 

  2 n1+2 

  . . 

  . . 

  . . 

  n2 n1+n2 

. . . 

. . . 

. . . 

M 1 . 

  2 . 

  . . 

  . . 

  . . 
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  nM 13705 

 
As above, the number of beneficiaries for the 40 month time period designated is M. Such a table would 
have to be created by the BI unit so that given the random numbers provided by the statistician the BI 
auditor could have identified the claim lines to review from each beneficiary. Operationally this is not 
impossible, but there is no evidence from either the statistician or from the BI unit as to how the random 
selection of claim lines was made.  
 
In summary, I found the method of selecting a random sample based on the sampling unit as a claim line 
very difficult to do and to do correctly. The usual approach would have been to use the beneficiary as the 
frame, select a random sample of m beneficiaries, audit these beneficiary medical records, compute the 
average over/under payment per beneficiary, verify that the distribution of average overpayments to the 
beneficiaries are normally distributed, and compute the total over/underpayment based on the standard 
deviation of the over/underpayments per beneficiary using the lower endpoint of the confidence interval 
formula in equation [8] times the number of beneficiaries, M. As a result of my opinion the ALJ found in 
favor of the plaintiff. 
 

Case Study 4 

The following list summarizes the information provided to me by the BI unit and their statistician. 
1. The period of review was from 1/1/04 to 8/31/05 (as processed through 8/31/05) 
2. The universe of claims was not included in the EXHIBIT LIST. So, for example, I was not able to 

verify that the Sampling Frame consists of 3372 claims as stated in the statistician.  
3. The sampling unit defined by the statistician is “Claim submitted by the provider with at least one 

line of service Paid > 0 to the provider”. 
4. The Sampling Frame was defined as follows. “For each stratum a sampling frame of sampling 

units was created by first obtaining a universe of claim lines for claims meeting the above criteria 
and then identifying the list of unique Claim Control Numbers (CCN’s) (i.e. unique claims) within 
this universe of claim lines.”   

5. Two methods of determining an appropriate sample size were used, simple random sampling and 
stratified sampling. In both cases the statistician states that estimates of the overpayment mean and 
standard deviation are required for determining the sample size but that the BI unit uses the means 
and standard deviations of the amounts paid for claims. For the case of simple random sampling, 
the statistician indicates that 258 claims are required for an accuracy of 10% and 90% confidence 
based on amounts paid. Using three stratum defined as follows: (0,$90), [$90, $210], ($210 and 
higher), the sample sizes determined were 15, 11, and 11, respectively, based on amounts paid.  

 
Table 3 summarizes my calculations for the stratum sample sizes using Neyman allocation (see Cochran1 

page 105, equation 5.47). The appropriate sample sizes from stratum 1, 2, and 3 are 18, 24, and 
18, respectively, which is substantially different from the 15, 11, and 11 shown in item (5) above. 

 
Table 3 

Calculation of stratum sample sizes 

from amounts over paid provider 

with presumed Neyman allocation         

N 3372       

t-value 1.645       

Strata 1 2 3   

Nh 2112 960 300   

sh 22.68 66.38 161.51   

Accuracy 10       

Wh 0.63 0.28 0.09   
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n 59       

Wh*sh 14.21 18.9 14.37   

wh 0.3 0.4 0.3   

nh 18 24 18   

 
The argument may be that the auditor does not know the average and standard deviation of the 
overpayments at the time the sample size computation is requested. Moreover, the statistician may claim 
that the overpayments are highly correlated with the amounts paid, and, therefore, amounts paid can be 
used instead of overpayments. However, the figure below illustrates that there is no correlation between the 
amounts paid and the amounts of overpayment. In fact, Figure 6 strongly suggests that there are two 
distributions of overpayments: one distribution of zero overpayments and another distribution of 100% 
overpayments. One has to be concerned about non-sampling errors from this example as this seems very 
peculiar. Were there two auditors assigned to this provider? This illustration emphasizes the importance of 
following Cochran’s advice for obtaining estimates for the standard deviations prior to selecting the sample 
size if only using conservative estimates6. In this case too, the ALJ found in favor of the plaintiff. 
 

Figure 6 

 
 

Case Study 5 

The BI unit’s statistician defined the universe as claims for which at least $ 0.01 was paid to the provider 
for procedure (CPT)  codes 99215 and 99215 with 99354 and 99355 when provided on the same day for the 
period of time January 1, 2001 to December 31, 2001. The sampling frame for this period of time is all 
unique beneficiaries for whom these services were provide. The documentation provided indicates that 184 
beneficiaries or sampling units constitute this whole universe and that they do not overlap as required.  
 
The BI unit used a simple random sampling which “sorts the beneficiaries in the sampling frame by HIC 
number, then applies the algorithm described in the SAS Language and Procedures Manual: Usage 2, 
Version 6, First Edition, 1991, p. 233 -  235”. The BI unit uses the computer clock to set the seed from 
which the random numbers are selected and thence the random sample of beneficiaries. The PIM3 requires 
that the sampling plan recommended by the BI unit be approved by a professional statistician. A total of 30 
beneficiaries were included in the sample. 
For these 30 beneficiaries the following mean and standard deviation of overpayments were computed. 
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Using equation [10] the first approximation to the sample size is 155 beneficiaries. Here the sample size is 
designed to provide an estimate of the mean of the universe within ± $10 with 80% confidence. Cochran1 
suggests computing the sample size when the ratio of n0/184 “is appreciable” using the following formula. 

84

184

n
1

n
n

0

0 =

+

=    

 
But even this calculation reveals that the random sample should be more than two and a half times the 
sample size recommended by the BI unit’s statistician because the variation in the sample overpayments is 
so large relative to the sample mean of overpayments. Why did the BI unit’s statistician conclude that a 
sample of 30 beneficiaries would be a SVRS meeting the sampling plan’s specifications? The problem is 
that the sample size was selected based on amounts paid rather than on amounts overpaid, which has a 
higher standard deviation and smaller average. 
 
BI units have used a ratio estimator for purposes of estimating the total over/under payment, which is 
designed to increase the precision by taking advantage of the correlation between the amount paid, pj, 
where there is a complete census of data and the over payment, xj, to beneficiary j, which is sample data. 
Figure 7 shows that there is a variate with which the over payment is correlated, linearly with a zero 
intercept, namely the amount paid to the provider in this case. 
 
Using the logic for ratio estimates to estimate the total overpayment to the provider based on the ratio of the 
average overpayments from the sample to the average allowed payments from the sample, the expected 
overpayment from the product of the ratio estimate and the total allowed payments for the calendar year 
2001 is $106,233. As a result the lower confidence limit which reflects how much the provider should 
repay CMS is $24,907.85 rather than the $84,233.92 claimed by the BI unit’s statistician.  
 

Figure 7 

Correlation betw een Allow ed $ and Overpay $ y = 0.4793x

R2 = 0.9054

0.00

100.00

200.00

300.00

400.00

500.00

600.00

700.00

800.00

900.00

1000.00

0.00 500.00 1000.00 1500.00 2000.00

Allow ed Pay $

O
v
e
rp

a
y
 $

 
 

Case Study 6 

In this case the BI unit’s statistician used a stratified sampling plan with a random sample of 30 
beneficiaries per stratum. In analyzing the overpayment data he assumed the distribution of Xavg to be 
normal and used the lower one-sided 90% confidence interval to compute the overpayment estimate to the 
provider for purposes of recoupment. Since the sample size for each stratum was 30 beneficiaries, which 
was adequate, a better way to approach this problem with fewer assumptions was to examine the 
distributions of the auditor’s determined overpayments to the provider. If these distributions are non-
normal, can a transformation be applied to the data such that the transformed data are normally distributed? 
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In my analysis of the 30 claims from Strata 1 and 2, the distributions of the auditor’s determined 
overpayments to the provider were skewed to the right and both were distributed as log-normal random 
variables. In this transformed metric the average of the natural logarithms of the overpayments in the each 
stratum sample is normally distributed. So, assuming a uniform prior for the average natural logarithm of 
overpayments to the universe, one can compute the posterior distribution for the natural logarithms of the 
overpayments and back transform these to the original metric, dollars. In this way I was able to provide a 
lower, one-sided 90% confidence interval for the mean overpayment to the universe with fewer 
assumptions about the distribution of overpayments to the provider, which defeated the defense attorney’s 
complaints about the method of computing the recoupment.  
 
 

Conclusions 

Deming devoted much of his career to research in sampling and application of this research to sampling 
studies. As an expert witness in Medicare appeals, I rely upon his Code of Professional Conduct3 and his 
text on sampling2 to guide my work. It is disappointing to find in so many of the more than 30 cases on 
which I have opined that some basic principles of  finite universe sampling theory for enumerative studies 
are not followed by the statisticians consulting for PSC, BI units as these case studies have tried to point 
out. The deficiencies found in my case reviews can be summarized as follows: 
 
1. Failure to compute the sample size for simple and stratified random sampling based on estimates of the 

average and standard deviation of the property of interest, namely the amount of under or over 
payment to the provider. 

2. Failure to use Neyman’s optimum allocation in cases of stratified random sampling. 
3. Failure to verify that the distribution of average overpayments is normally distributed before claiming 

to compute a Bayesian estimate for overpayment based on the lower confidence limit. 
4. Failure to adequately define the frame, which is used to obtain the sample and central to explaining 

how a statistically valid random sample is obtained. 
5. Failure to provide documentation relative to the process used to obtain a random sample, which 

includes providing the seed or the random numbers actually used to obtain the statistically valid 
random sample. 

6. Failure to provide the data from which to verify the calculations of the overpayment from the random 
sample.  
 
Under oath, when asked about these failures, the PSC, BI unit statisticians’ responses have been that 
no one ever asked for this much detail in the past. But the problem is that they could not produce the 
detail when asked to do so. Hence one can only conclude that it did not exist in the first place.  We 
statisticians must start to police our own profession before someone else does it for us, which would be 
very disconcerting if not extremely embarrassing.  
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DEMING AND MCGREGOR: RESTORE THE INDIVIDUAL 

 
Dr. Curt Wegner 

Doctorrcw@aol.com 
 
Introduction 

 

 

Dr. Deming theorized that management is in a stable state (1). He asserts that we are in a rut. To 
compensate for declining economic success in outcomes, leaders have taken upon themselves to resort to 
quick fixes and blaming people. Increased reliance on the use of extrinsic motivation prevails, i.e., 
institutionalization of performance appraisal, ranking of people, MBO, MBR, incentive systems, merit 
increases, pay for performance, piece-work and the like. All these practices only exacerbate the condition 
because they are based on faulty assumptions about the nature of people and work. 
 
 
Experience tells us extremely powerful belief systems are ever present that are not guided by effective 
theory. This human condition must be overcome in order to move out of this predictable state. Theory is 
available from several sources that suggest that a high-order paradigm shift can be achieved as part of 
personal transformation if the interdependency of these available theories can be optimized. 
 
 
Implicit in Dr. Deming’s Theory of Management is a predisposition for leaders to possess a positive, 
optimistic mindset about the nature of people in everyday work processes. Assisting leaders in 
understanding the sets of assumptions that they adopt naturally leads to more effective assimilation of the 
values, concepts and techniques typically associated with the Deming’s Theory of Management. 
 
 
Complementary theories of Douglas McGregor’s Theories X and Y and Robert Rosenthal’s Pygmalion 
effect (otherwise known as The Self-fulfilling Prophecy) augment testing of Dr. Deming’s Theory of 
Management. While similarities and differences exist between the theories, analysis suggests there is much 
to be gained by understanding their interdependency in the context of improving the process of leadership. 
 
 
First introduced in 1960, McGregor’s Theory X and Y provided a rationale for examining one’s set of 
assumptions about the nature of people and work. Specifically, he challenged leaders to closely examine 
personal beliefs to the extent that these sets of assumptions influence their interaction with the system of 
work. McGregor’s theories have withstood the test of time and are as viable today as they were nearly fifty 
years ago when first introduced. The essence of McGregor’s Theory Y taps into the intrinsic motivation 
that exists in all of us.  Working in accordance with Dr. Deming’s Theory of Management, it is speculated 
that this complementary theory can assist individuals with personal transformation.  
 
 
Similarly, the Pygmalion effect offers an addendum perspective that demonstrates an important 
responsibility of leaders in the process of influencing others. What a leader projects on others, consciously 
or unconsciously, can set in motion an endless cycle of events that can perpetuate desired, as well as 
undesired responses from others. Often, leaders underestimate the significance of their influence on others 
and are unaware of how this phenomenon affects change in others. 
 
 
Comparing, contrasting and demonstrating the compatibility of these complementary theories with 
Deming’s System of Profound Knowledge will reaffirm Deming’s call to get back to the individual and 
reestablish joy in work. Viewing these theories as a system can assist leaders in the development of 
personal action plans for transformation. The key to breakthrough improvement is successive iterations in 
testing these theories in an environment of trust and respect. 
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The Foundation 

 

 

An appropriate beginning is in Deming’s arena of a System of Profound Knowledge; especially in the 
element of Psychology of people. This arena helps us to understand the actions of people in everyday 
circumstances.  
 
 
How do we accomplish joy in work? To answer this question, Deming indicates that we must understand 
how we ended up where we are. He identifies that at the core of current state of affairs is the mistaken 
assumption about the effects of reward in our society. In his description of the Forces of Destruction, he 
elegantly presents the source of discontent in the individual (2). He hypothesizes that during life extrinsic 
motivation suppresses our natural source of motivation, i.e., intrinsic motivation. As leaders have become 
dependent on the use of extrinsic motivation as the preeminent method to entice people to perform, the 
system of reward has been turned upside-down (i.e., the ship has capsized). Work that was once something 
joyful now has become drudgery. Deming’s contention is that we must reverse this trend and turn this 
situation around in order to achieve transformation (i.e., the ship must be righted). 
 
 
To initiate this transformation we must start with the individual to regain our balance. We must start with 
roles of leadership that reverse this dependence on providing extrinsic motivation as the means to 
accomplish quality in work. The proper method to follow is to adopt purposeful theory to begin the 
improvement journey. 
 
 
Deming’s Theory of Management 

 
 
Deming outlined a new theory of management based on A System of Profound Knowledge (3).  Dr. Deming 
described that four key elements interact as a system in order to produce the necessary insights required for 
effective leadership in the real world, a variable world. 
 
The four elements (or disciplines) are described in such a way that they are not considered mutually 
exclusive events. The elements are highly interdependent in nature and function together as a system. They 
are identified as: 
 
1. Appreciation for a system 
2. Knowledge about variation 
3. Theory of knowledge 
4. Psychology 
 
 
Dr. Deming understood that the first step is transformation of the individual. Effective leadership entails a 
willingness and ability to apply A System of Profound Knowledge in everyday situations. This 
transformation takes place amid people and work in order to achieve a simple aim. An effective leader is 
accountable for results and simultaneously allowing people to take pride in their work. It is a challenging 
role for any leader. How do they get the job done and create joy in work? What is in the way of 
accomplishing this aim? Leaders are the purveyor of the systems in which people work and it will take a 
“new lens” of observation through which to observe and improve the system (4). 
 
 
Personal transformation can start by focusing on the element of Psychology of A System of Profound of 

Knowledge. Dr. Deming stated that: 
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“The most important act that a manager can take is to understand what it is that is important to an 
individual. Everyone is different from everyone else. All people are motivated to a different degree 
extrinsically and intrinsically. This is why it is so vital that managers spend time to listen to an employee or 
understand whether he is looking for recognition by the company, or by his peers, time at work to publish, 
flexible working hours, time to take a university course. In this way, a manager can provide positive 
outcomes for his people, and may even move some people toward replacement of extrinsic motivation with 
intrinsic motivation.” (5). 
 
 
And in the Deming Library video series, Deming says: 
 
“One is born with a natural inclination to learn and to be innovative. One inherits a right to enjoy his work. 
Psychology helps us to nurture and preserve innate attributes of people.” (6) 
 
In Dr. Deming’s writings, it is clear that his perspective about people is very positive, yet always veiled in 
the context of a variable world that we live in. He continually refers to intrinsic motivation as the true 
motivator, the one we naturally possess. He recognizes that what drives people to do great things comes 
from within, not from extrinsic motivation. He realizes that people are naturally, intrinsically motivated and 
that our problems arise from the myth that the only way to motivate people is through methods of extrinsic 
motivation. He points out how the individual is crushed and molded into something totally dependent on a 
system of extrinsic motivation, reward, recognition and punishment alike. Henry Neave underscores 
Deming’s words: 
 
“They (those that prescribe to an extrinsically-motivated society) squeeze out from an individual, over his 
lifetime, his innate intrinsic motivation, self-esteem, dignity, and build into him fear, self-defense, and 
extrinsic motivation.” (7) 
 
Dr. Deming understood the power of intrinsic motivation and so eloquently articulated that we must learn 
to stop de-motivating people as they already are motivated. He sees the values within people as something 
inherently good, not distorted with assumptions of greed, laziness, lack of ambition and dislike of work. 
 
 
In the same writings, Neave reminds us of Deming’s quote in the context of leadership: 
 
“Improve the system, and variation between people will diminish.” (8) 
 
 
As we begin to improve the current system of management, Deming believes that if we closely examine the 
true nature of people, we will find that apparent differences in outcomes are not just due to people, but to 
the systems that drive people’s behavior. What we will discover is that people are more alike in their 
intrinsic motivation levels than they are different. 
 
 
Understanding Leadership as a Process 

 
 
A useful operational definition is that leadership is simply “the process of influencing others to get results”. 
The operative word in this statement is “process”. Analyzing leadership in the context of a system helps to 
organize our thinking. We can see new relationships that open up new possibilities for meaningful learning 
and improvement. We can begin to see the process as a sequence of steps. The diagram below facilitates 
understanding the process of leadership as a “system”, not just the random effects of a series of events that 
cause responses from those it affects. In other words, when a person is “leading” in a situation, there are 
inputs that are used by the leader to evaluate a given situation. Simultaneously, leaders have a set of theory-
based reactions to employ that leads them to anticipate predictable reactions from those they influence. The 
inputs include the sets of assumptions the leader employs to influence others in a given situation. As result, 
leadership looks something like the system outlined below. 
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The diagram is simplified in order to explain the dynamics of leading based on theory (or assumptions). 
Obviously, there are other factors involved in this complex process, but use of this basic format keeps it 
understandable by only focusing on one aspect of the entire process. The theory presented here depicts the 
progressive sequence of thinking that a leader follows, consciously or unconsciously, as they try to 
influence others. It attempts to show that “assumptions” used by managers can have a profound effect on 
their own behaviors as well as the motivation levels of others as Deming suggests.  
 
 
Where do we begin our search to restore the individual? Peter Scholtes writes about the “unquestioned 
premises of conventional management” as a source of misguided attempts of management to control the 
workforce (9). He asserts that at the root of conventional management practice are belief systems that are 
rarely questioned. As a result, practices such as performance appraisals and establishment of quotas 
proliferate and continue to diminish the individual. As part understanding what these premises might entail, 
he discusses the work of Douglas McGregor and Theory X and Theory Y as worthy of review. 
 
 
McGregor’s Theory X and Theory Y 
 
 
In his 1960 seminal book, The Human Side of Enterprise (10), Douglas McGregor identified two 
dichotomous sets of assumptions that managers use to guide their behavior when managing their 
employees, which he labeled Theory X and Theory Y. Theory Y contended that individuals are naturally 
self-motivated and self-directed. Theory X contended that people are in fact, the opposite and must be 
threatened or coerced into performing work. But more alarming was the contention by McGregor that the 
latter theory was the one that was widely taught in business schools and was pervasive in the workplace. At 
the time he wrote his book, this was based on many decades of research in human relations. But over the 
past half century, not much has changed and is widely assumed even today.  
 
McGregor’s top question for management and the premise for his research were:  
 
“What are your assumptions (implicit as well as explicit) about the most effective way to manage 
people?”(11) 
 
 
Douglas McGregor challenged us much the same way Deming challenged us. 
 
“Every managerial act rests on assumptions, generalizations, and hypotheses – that is to say, on theory. Our 
assumptions are frequently implicit, sometimes quite unconscious, often conflicting; nevertheless, they 
determine our predictions that if we do a, b will occur. Theory and practice are inseparable.” (12) 
 
 
McGregor also goes on to say:  
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“So long as the manager fails to question the validity of his personal assumptions, he is likely to avail 
himself of what is available in science. And much is there. The knowledge in the social sciences is not 
sparse, but frequently it contradicts personal experience and threatens some cherished illusions. The easy 
way out is rejection, since one can always find imperfections and inadequacies in scientific knowledge.” 
(13) 
 
 
Heil, Bennis and Stephens added when they wrote:  
 
“Douglas McGregor’s most important legacy was neither Theory X nor Theory Y. It was his insistence that 
managers question their core assumptions about human nature, and that they see how these mental models 
lead to managerial practices.” (14) 
 
 
Heil, Bennis and Stephens go on to say that managers resist taking a look at their core values. They note 
how uncomfortable leaders are with this concept. The authors make the statement: 
 
“Above all, McGregor wanted people to look in the mirror and consider who they were and what they 
believe, a challenge that most people have at the very core of their being.  And yet, until a person peels 
away the layers, looks at himself, and recognizes his deeply held beliefs and attitudes, he cannot lead or 
design a truly effective organization in today’s world. 
 
McGregor believed that organizations would be far more effective and powerful when managers offered 
employees the opportunity to align their individual goals with those of the business.  His thinking 
reinforced the pragmatic message at the core of famed psychologist Abraham Maslow’s work: People are 
capable of extraordinary accomplishments if they are able to meet their own self-fulfilling needs when 
pursuing the goals of the organization.  Maslow referred to this approach as “enlightened management.” 
(15) 
 
 
When setting the premise for his theories, McGregor often used an effective analogy comparing physical 
sciences to social sciences: 
 
“We do not, for example, dig channels in the expectation that water will flow uphill; we do not use 
kerosene to put out a fire. In designing an internal combustion engine we recognize and adjust to the fact 
that gases expand when heated; we do not attempt to make them behave otherwise. With respect to physical 
phenomena, control involves the selection of means which are appropriate to the nature of the phenomena 
with which we are concerned. 
 
In the human field the situation is the same, but we often dig channels to make water flow uphill. Many of 
our attempts to control behavior, far from representing selective adaptations, are in direct violations of 
human nature. They consist in trying to make people behave as we wish without concern for natural law. 
Yet we can no more expect to achieve desired results through inappropriate action in this field than in 
engineering.” (16) 
 
 
In the same writings, McGregor goes on to say: 
 
“Another fallacy is often revealed in managerial attempts to control human behavior. When we fail to 
achieve the results we desire, we tend to seek the cause everywhere but where it usually lies: in our choice 
of inappropriate methods of control. The engineer does not blame water for flowing downhill rather than 
up, nor gases for expanding rather than contracting when heated. However, when people respond to 
managerial decisions in undesired ways, the normal response is to blame them. It is their stupidity, or their 
cooperativeness, or their laziness which is seized on as the explanation of what happened, not 
management’s failure to select appropriate means for control.” (17) 
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When connecting action to theory, McGregor also points out when he wrote: 
 
“Human behavior is predictable, but as in physical science, accurate prediction hinges on the correctness of 
the underlying theoretical assumptions. There is, in fact no prediction without theory; all managerial 
decisions and actions rest on assumptions about behavior. If we adopt the posture of the ostrich with 
respect to our assumptions under the mistaken idea that we are thus “being practical,” or that “management 
is an art,” our progress with respect to the human side of enterprise will be indeed slow. Only as we 
examine and test our theoretical assumptions can we hope to make them more adequate, to remove 
inconsistencies, and thus to improve our ability to predict. 
 
We can improve our ability to control only if we recognize that control consists in selective adaptation to 
human nature rather than in attempting to make human nature conform to our wishes. If our attempts to 
control are unsuccessful, the cause generally lies in our choice of inappropriate means. We will be unlikely 
to improve our managerial competence by blaming people for failing to behave according to our 
predictions.” (18)  
 
 
Noting earlier annotations in his book Cutcher-Gershenfeld pointed out that: 
 
Two decades after the publication of this book (The Human side of Enterprise, 1960), Dr. W. Edwards 
Deming echoed McGregor with his injunction: “Don’t blame the people, fix the system.” (19) 
 
The system includes leadership of people. It is worth our time and energy to investigate the assumptions we 
choose in life. These beliefs direct our behavior and relationship with others whether we like it or not. A 
paradigm shift is required before true improvement can be achieved. A useful approach to self-realization is 
viewing McGregor’s theories in the context of the Deming’s Forces of Destruction. Conceptually, Theory 
Y set of assumptions is consistent with the start of life scenario that Deming described. Similarly, Theory X 
set of assumptions is more consistent with the end of life scenario.  
 
 
Theory X 
 
 
This set of beliefs is easily recognized because it is based on so-called incontrovertible evidence about the 
true nature of people. Therefore, correctness is not an issue because the leader accepts it as truth. Everyone 
knows it, and it will never change. It is a negative, pessimistic view of people. McGregor wrote that 
managers would (and most often did) base their decisions on the following set of assumptions: 
 
1. “The average human being has an inherent dislike of work and will avoid it if he can.  
This assumption has deep roots. The punishment of Adam and Eve for eating the fruit of the tree of 
Knowledge was to be banished from Eden into a world where they had to work for a living. The stress that 
management places on productivity, on the concept of a “a fair day’s work,” on the evils of featherbedding 
and restriction of output, on rewards for performance –while it has a logic in terms of the objectives of 
enterprise – reflects an underlying belief that management must counteract an inherent human tendency to 
avoid work. The evidence for the correctness of this assumption would seem to most managers to be 
incontrovertible. 
2. Because of this human characteristic of dislike for work, most people must be coerced, controlled, 

directed, and threatened with punishment to get them to put forth adequate effort toward the achievement 

of organizational effectiveness. 

3. The average human being prefers to be directed, wishes to avoid responsibility, has little ambition, 

wants security above all.” (20) 
 
 
The premise for action for the leader then is to control the ranks of the so-called apathetic, mediocre and 
lazy workforce. Leaders must rely on choosing actions that effectively counteract these negative tendencies 
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of people. They include the use of techniques such as tight controls, implicit threats, close supervision, 
coercion, intimidation, reliance on punishment, and negative rewards. Other more insidious methods can 
include installing performance appraisals, ranking of employees, incentive schemes and the like. The point 
here is that there is an unprecedented amount of countermeasures available if one is looking for them. 
 
 
In addition, Warner writes: 
 
“There are two approaches to Theory X: a ‘hard’ approach, which relies on coercion, implicit threats, close 
supervision, and tight controls – essentially ‘command and control.’ The ‘soft’ approach is to be permissive 
and seek harmony so that employees will cooperate when they are asked to do so. McGregor believed that 
neither extreme is ideal: The hard approach often generates hostility, deliberately low output, and hard-line 
demands. The soft approach results in ever-increasing requests for more rewards, in exchange for ever-
decreasing work output.” (21)  
 
 
Moreover, McGregor writes: 
 
“The philosophy of management by direction and control – regardless of whether it is hard or soft – is 
inadequate to motivate because the human needs on which this approach relies are relatively unimportant 
motivators of behavior in our society today. Direction and control are of limited value in motivating people 
whose important needs are social and egoistic. 
 
People deprived of opportunities to satisfy at work the needs which are now important to them behave 
exactly as we might predict – with indolence, passivity, unwillingness to accept responsibility, resistance to 
change, willingness to follow the demagogue, unreasonable demands for economic benefits. It would seem 
that we may be caught in a web of our own weaving. 
 
Theory X explains the consequences of a particular managerial strategy; it neither explains nor describes 
human nature although it purports to. Because its assumptions are so unnecessarily limiting, it prevents our 
seeing the possibilities inherent in other managerial strategies. What sometimes appear to be new strategies 
– decentralization, management by objectives, consultative supervision, ‘democratic’ leadership – are 
usually but old wine in new bottles because the procedures developed to implement them are derived from 
the same inadequate assumptions about human nature. Management is constantly becoming disillusioned 
with widely touted and expertly merchandized “new approaches” to the human side enterprise. The real 
difficulty is that these new approaches are no more than different tactics – programs, procedures, gadgets –
within an unchanged strategy based on Theory X.” (22)  
 
 
Theory Y  

 
 
McGregor offers Theory Y as an alternative to Theory X set of assumptions. They are based on an 
optimistic, positive view of people. Theory Y propositions are not offered as a form of abdication by 
managers, but as new theory for the management of human resources. Theory Y generalizations are based 
on many years of research in the social sciences and are conceived to be accurate descriptions of the nature 
of people. In fact, Theory Y is perceived as a solution for integrating individual and organizational goals. 
McGregor described Theory Y as: 
 
1. “The expenditure of physical and mental effort in work is as natural as play or rest. The average 
human being does not inherently dislike work. Depending upon controllable conditions, work may be a 
source of satisfaction (and will be voluntarily performed) or a source of punishment (and will be avoided if 
possible). 
2. External control and threat of punishment are not the only means for bringing about effort toward 

organizational objectives. Man will exercise self-direction and self-control in the service of objectives to 

which he is committed. 
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3. Commitment to objectives is a function of the rewards associated with their achievement. The 
most significant of such rewards, e.g., the satisfaction of ego and self-actualization needs, can be direct 
products of effort directed toward organizational objectives. 
4. The average human being learns, under proper conditions, not only to accept but to seek 

responsibility. Avoidance of responsibility, lack of ambition, and emphasis on security are generally 
consequences of experiences, not inherent human characteristics. 
5. The capacity to exercise a relatively high degree of imagination, ingenuity, and creativity in the 

solution of organizational problems is widely, not narrowly, distributed in the population. 

6. Under the conditions of modern industrial life, the intellectual potentialities of the average human 

being are only partially utilized.” (23) 
 
 
Following this train of thought, Warner speculates: 
 
“By contrast, Theory Y holds that work is as natural as play and that people have a psychological need to 
work. They want responsibility, are capable of self-control, and desire to achieve. Therefore, managers 
should arrange the work environment and methods of operation so people can achieve their own goals by 
directing their own efforts. Theory Y holds that motivation can come from self-esteem and achievement; if 
people are properly managed, in fact, they will be more creative and team-spirited, and be willing to take 
on responsibility. McGregor believed that very few organizations make full use of their employees’ 
inherent abilities and strength. The role of the manager is not to ask which set of attitudes is right, but 
rather ask: What is the reality of our job situation, and how can I motivate my people to keep them involved 

and contributing?” (24) 
 
 
McGregor points out that Theory Y is centered on the possibilities of human growth and development. The 
strategy for its application should be for selective adaptation rather than adoption of a single, all-inclusive, 
absolute use of authority for control. He contends that Theory Y is not a limitation as implied with Theory 
X set of assumptions. Theory Y is more of an estimator of management’s capabilities. McGregor writes:  
 
 “Above all, the assumptions of Theory Y point up the fact that the limits on human collaboration in the 
organizational setting are not limits of human nature but of management’s ingenuity in discovering how to 
realize the potential represented by its human resources. Theory X offers management an easy 
rationalization for ineffective organizational performance: It is due to the nature of the human resources 
with which we must work. Theory Y, on the other hand, places the problems squarely in the lap of 
management. If employees are lazy, indifferent, unwilling to take responsibility, intransigent, uncreative, 
uncooperative, Theory Y implies that the causes lie in management’s methods of organization and control.” 
(25) 
 
While McGregor understood that Theory Y was easy to say, their application in an organization would be 
challenging. He noted that it would not be easily accepted by managers because of deeply ingrained 
managerial habits of thought and action. After all, managers who have risen to the top have had their 
Theory X set of assumptions reinforced over and over again either by pay increases or promotions: why 
change now? Their beliefs have served them well so far in their career; it would be stupid to change now. 
The risks are too great. 
 
 
The primary strategy to use when applying Theory Y is the principle of integration. It says that the best 
approach is the creation of conditions that allow employees to achieve their own goals in the context of 
directing themselves to achieve the goals of the organization. This is not business as usual. This is a 
different style of management all together. Deming would agree. 
 
 
There is now an interim step that looks and feels uncomfortable to the manager. The objective is now for 
the manager to be thinking of how to match the organizational goals with the goals of the individual to get 
results. This is different than just reeling power to make a decision to get a specified result irrespective of 



The 16th Annual International Deming Research Seminar, New York City 22-23 February 2010 
 

169

the needs of the people who have to perform. It was believed by McGregor that the synergistic effects of 
combining the two set of goals would result in the organization achieving lasting economic objectives more 
efficiently and consistently. The flip side of Theory Y is that unless integration is achieved the organization 
will suffer losses. What is presented above is goal alignment. It also accentuates the need for a clear aim of 
the system. Without a clear aim (creating joy in work), it is easy to regress to Theory X. 
 
 
Application of Theory Y opens up many possibilities for innovation and creativity. Theory X limits the 
possibilities. It was McGregor’s belief that the continual testing and re-testing of Theory Y precepts in the 
organization would allow development of the kind of knowledge that would sustain the viability of the 
organization. McGregor writes: 
 
“There is substantial evidence for the statement that the potentialities of the average human being are far 
above those which we typically realize in industry today. If our assumptions are like those of Theory X, we 
will not even recognize the existence of these potentialities and there will be no reason to devote time, 
effort, or money to discovering how to realize them. If, however, we accept assumptions like those of 
Theory Y, we will be challenged to innovate, to discover new ways of organizing and directing human 
effort, even though we recognize that the perfect organization, like the perfect vacuum, is practically out of 
reach.” (26) 
 
The statement above is reminiscent of Deming’s call to bring back the individual and return to joy in work. 
A Theory Y set of assumptions are tenets of the innate values that people bring to the workplace. Dr. 
Deming recognized these inherent qualities of people and added his unique theoretical framework to the 
management of people, e.g., systems and statistical thinking which have proven to be natural extensions to 
a Theory Y set of assumptions which McGregor challenged us to test. As McGregor surmised:  
 
“Theory Y is an invitation to innovation” (27) 
 
 
Jacoby and Terborg take a critical look from McGregor’s perspective: 
 
“In summary, McGregor believed that a Theory X philosophy of human nature – employees are incapable 
of innovation and responsibility and need to be controlled by extrinsic rewards and punishment – is simply 
not healthy. Jobs that do not allow for self-control and self-fulfillment can create counter-productive 
behaviors, i.e., employees may attempt to ‘beat the system’ in order satisfy their needs. (This sometimes 
involves creative behavior of the type considered improbable under the Theory X view.) 
 
In contrast, the Theory Y philosophy appears to be a more adequate description of human nature and makes 
managers responsible for harnessing the creative and positive aspects of human behavior for the benefit of 
both the individual and the organization.” (28) 
 
 
In practice, integration of employee goals and organizational goals, can take many forms. According to 
McGregor, some of the best include tactics such as job enlargement, job rotation, job enrichment, cross-
functional training, employee empowerment, and job re-designs. All these stand to offer an alternative to 
the standard methods used today. Each will require astute understanding of the coalescence of employee-
centered and organization-centered goals far different from what is occurring in the modern workplace. 
 
 
The Pygmalion Effect 

 
 
The third theory deals with the power of expectations on others.  The Pygmalion effect is a long-understood 
theory in the field of social science used to explain why people behave the way they do. This phenomenon 
is well-known and used to help explain results in psychological studies exploring the causes of achievement 
in people’s performance. It was well documented by Robert Rosenthal and Lenore Jacobson in their 
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seminal book, Pygmalion in the Classroom (1968). The powerful effect of this concept was noted by Dr. 
Deming as well: 
 
“There is another factor to take into account, the Pygmalion effect. Rated high at the start, anyone stays 
high. Rated low at the start, he stays low.” (29) 
 
 
The concept of the self-fulfilling prophecy, as termed by Robert Merton, is based on four principles: 
 
1. We form expectations of people or events 
2. We communicate those expectations with various cues 
3. People tend to respond to these cues by adjusting their behavior to match them 
4. The result is that the original expectation comes true (30) 
 
 
The power of expectations can not be overstated. Merton postulated that our expectations can have a 
powerful influence upon the future that unfolds, even when we might not be aware of those expectations. 
What he found is that once the expectation is projected by the sender consciously or unconsciously, people 
respond to it in ways so as to please the sender. Said differently, people behave in ways that are consistent 
with (and thus ultimately help confirm or fulfill) their prophecies. Merton concluded that somehow 
people’s behavior and actions caused predictable outcomes. In other words, the way leaders view people 
affects the way that leaders treat people they influence which in turn can influence the leader’s behavior 
again in the future. 
 
 
Eden conceived his interpretation of the cycle as a method to enhance productivity on the job. He carefully 
defines the concept of this expectancy theory in terms of who is the initiator of this process. In other words, 
behavior of the leader is the cue to initiate the SFP – not the recipient. 
 
“Thus, it is expectancy in the sense of that which the expecter [sic] believes is likely to occur, rather than 
that which a person believes ought to occur, that leads to the behavior that fulfills the prophecy. In 
particular, the present use of ‘performance expectations’ refers to the level at which the manager believes 
the subordinate is likely to perform”. (31) 
 
 
In addition, a flowchart from Hall’s work is a useful diagram to demonstrate the cycle in a context of the 
act of leadership. (32) 
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The concept has value in the application of Theory Y. If the manager starts with a positive, optimistic 
attitude about people and uses Theory Y as the basis for action, there is a higher chance that employees will 
respond to the manager so as to please the sender. The implication is far reaching in the testing of Theory 
Y: the performance of people depends more on the manager than previously believed. Always expect the 
best from people and they will typically measure up to your expectations. Conversely, if Theory X is 
projected, and employees act out the negative script that they were given, the self-filling prophecy is 
confirmed. 
 
 
In considering the motivation level of people in the accomplishment of goals, the manager has a significant 
amount of influence in the leadership process and needs a realistic platform from which to start when 
interacting with others. Before changing others, wisdom would tell us to consider that it is necessary to 
change ourselves first.  
 
 
A New Paradigm 

 
 
When considering attributes of leadership that Deming purports useful for the successful transformation of 
an organization, leaders would do well to possess a “new paradigm” so as to continually revise current 
theory with new theory after testing. Iterations of testing the new perspective would lead to new theories 
about the nature of people and work which is at the crux of the issue. If a person could take a snapshot of 
their current mental model, this new perspective would help them replace their current belief system with a 
different belief system. 
 
 
Deming takes a unique approach in understanding the learning process and that other factors should be 
considered. For example, he writes: 
 
“Anyone, when he has brought his work into a state of statistical control, whether he was trained well or 
badly, is in a rut. He has completed his learning of that particular job. It is not economical to try to provide 
further training of the same kind.” (33) 
 
 
Henry Neave put the situation into perspective: 
 
“I think the basic reason is well-known human characteristic that bad habits are much harder to dispel than 
no habits! Once something has been learned wrong, learning it right consists of two parts: getting rid of the 
wrong and then receiving the right. The former is difficult, very difficult.” (34) 
 
 
It is entirely feasible that leaders can fall into a state of statistical control in their assumptions about people 
and work too. This condition has implications in adopting a Theory X set of assumptions. Once a leader has 
been conditioned to a negative, pessimistic viewpoint of people, typical training methods will not suffice to 
change that perspective. It will take new methods of training to supplement existing attitudes with the “new 
learning” and overcome old behaviors. 
 
 
McGregor always intended that the Theory Y set of assumptions should be applied in the organization. 
Correspondingly, he observed, since Theory X is present and in place right now, why use it? It hasn’t 
worked in the past so why use it in the future. He contended the process starts with the leader to act out his 
or her theory, i.e., Theory X or Theory Y. If he or she bases their actions on Theory X assumptions, do not 
expect different results even when trying to utilize Deming’s Theory of Management. On the other hand, if 
he or she bases their actions on Theory Y assumptions in place of Theory X, new opportunities will arise. 
Theory Y will require integration of Deming’s Theory of Management with personal goals of employees 
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and organizational goals. The prediction is a synergistic effect that will improve the organization’s quality, 
productivity and competitive position as Deming predicted in the application of his theory. 
  

 

Often times, leaders confuse cause with effect. In the context of companies, current practice suggests a 
pessimistic thought process. If workers were motivated to perform better and accept more responsibility, 
we wouldn’t be in this mess. It’s entirely their fault. In this scenario, the cause is the unmotivated, apathetic 
worker. Thus the leader becomes reactionary. The effect is loss of identity, unsatisfied workers and absence 
of joy in work. The system is perpetuated with increased counter measures and control.  
 
 
In this scenario, the cause is not the worker; it’s the leader’s predisposition. The effect is the reactive 
behaviors and attitudes of the people doing the work. The cause is really faulty assumptions use by 
management to direct and motivate workers. As Deming always contended, the problem is not with the 
worker, it’s with the people at the top (i.e. leadership). He understood the correct relationship of cause and 
effect and got the variables in the right order. McGregor understood these concepts too. He understood the 
power of theory and the source of costs in an organization as well: they come from faulty theory of 
management, not the other way around, i.e., the worker. 
 
 
Conclusions 
 
 
Examining the adequacies of McGregor’s Theory Y (and the inadequacies of Theory X) offers the 
opportunity to change the current leadership system to a higher level of understanding and move out of the 
stable state of management that Deming identified. Giving leaders the opportunity to respond to 
McGregor’s original question in a simple, straightforward, and understandable fashion will help “the ship 
to be righted”. McGregor predicted that the set of Theory X propositions will implode on its own faulty 
moral and ethical foundations. Leaders need to explore the futility of Theory X propositions and the 
optimism that Theory Y tenets offer. 
 
 
If leaders are going learn effectively from experience, they have to have good theory from which to 
evaluate. Not knowing their personal theories is tantamount to dereliction of duty. Leaders need to test and 
modify their hypotheses as a result of new data and experience. The topics presented here offer leaders the 
opportunity to identify the hypothesis they are currently applying to lead others. Awareness and 
understanding of the topics allows leaders to first become aware of their current state, and then second, 
allows them to modify their assumptions towards the actualization of Theory Y. In the context of the 
Pygmalion effect and the Shewhart Cycle, leaders can use Theory Y propositions in the workplace, apply 
them (test) to gain data and re-test the theory over time to learn and improve, not only for personal 
improvement, but for organizational gain. Leaders need to shun the idea that introspection is something 
esoteric, non-value adding, and promote learning to restore the individual that is in everyone. 
 
 
Leaders need to test each of these complimentary theories in our quest to gain new knowledge. Effective 
leaders will be even more committed to Deming’s Theory of Management as experience grows. Effective 
leaders must keep the aim in sight: restore the individual and allow people to take pride in their work. If 
this aim is followed, results will dispel future reliance on Theory X as a viable alternative. 
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CUSTOMIZATION OF QUALITY PRACTICES: THE IMPACT OF QUALITY CULTURE 

 

Dongli Zhang 
Assistant Professor 

Fordham University College of Business Administration 
dzhang@fordham.edu  

 
Abstract 
 
A wide range of outcomes have been experienced by firms that have adopted quality management 
practices, ranging from implementation failure to improved performance. One question that has not been 
resolved in guiding quality practices is whether firms should adopt all the relevant quality practices to 
obtain or maintain quality advantage. This study adopts March’s learning framework and argues that the 
effectiveness of quality practices requires managers tailor the balance between exploitation and exploration 
to match the organization’s inherent characteristics. We particularly examine the impact of organizational 
culture and quality culture on quality practices customization using a secondary survey data. Our results 
support the hypotheses that quality management practices must match with the nurture of quality culture to 
improve quality performance and overall operations performance. The findings offer firms concrete and 
valuable strategies to adopt quality management practices along the culture change.  
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