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Introduction

Contemporary management philosophies over the last several decades have
progressively moved toward statistical process control methods. These methods, also referred
to as continuous process improvement (CPl) or continuous quality improvement, are
frequently considered to be one of the governing principles of the management strategies
referred to as total quality management (TQM). CPI involves the use of statistical tools to
convert data into meaningful information. Thé methods are based on the presumption that
measuring (observing and quantifying) phenomena allows for systematic analyses that can lead
to insights and a better understanding of a process. A better understanding provides
opportunities for creating more control over a process, resulting in a reduction in unwanted
process variance and consequently an improvement in the process and the product it
pfoduces. (A good introduction to the concepts, principles and technical methods of QM

and CPI can be found in Kiemele and Schmidt, 1993.)

Although CPI was initially more prevalent in engineering and industrial environments
it is now common to find these methods employed in many types of organizations, including
service oriented organizations such as the Federal Government. The Clinton administration
has implemented two related initiatives, the Government Performance and Results Act (C PRA)
and the National Performance Review (NPR), that have mandated Federal agencies to establish
measurable performance standards and procedures for implementing continuous process
improvement. Since 1988, the Bureau of Prisons' Office of Research and Evaluation has

provided a tool to assist management with monitoring the organization's performance. The
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tool, the Key Indicators/Strategic Support System (KI/SSS, Saylor, 1988, 1994), is a PC based,
menu driven executive information system designed to provide management with on-demand
access to a synthesis of the operational data they require to draw conclusions and make sound
decisions. The KI/SSS provides managers with a continuous flow of characterizations and

measures of organizational behavior and performance about the Bureau of Prisons.

The purpose of this paper is to use the data from the KI/SSS, in the context of TQM and
CPI philosophies, to demonstrate how these methods can provide correctional management
with operational definitions of the concepts of measurement thresholds and operational
benchmarks. Furthermore, statistical and graphic methods developed to assist in diagnostic
assessments of the fit of regression models will be used to define the notion of a process
outlier and provide management with an easily accessible and digestible means with which
to observe organizational units (e.g., an office, institution, region or any other meaningful

collective) that are adding unwanted variance to a process's outcome.

We start by discussing the epistemology of organizational processes, as this determines
the validity of ény measures and models, and the limits of measurement variance that are
deeme.d acceptable in the modeling of a process. We then discuss the role of theory and the
specification of models in achieving parsimony in the measurement set of interest to
management. Finally, using models of two organizational processes (related to inmate per
capita costs and staff perceptions of institutional crowding) we will illustrate how statistical
methods developed to analyze regression residuals (e.g., leverages, outliers, and influence
measures) can provide a useful and intuitive means by which management can establish,

maintain and monitor organizational performance.

Measurement, and the Role of Theory and Model Specification
Observation plays an essential role in any relationship between theory and phenomena,
whether it is in the testing of theory, or in the prediction or explanation of phenomena.
Observation usually takes place via measurement. Measurement is an indirect process which

employs scales to determine the physical quantities of phenomenal elements. Furthermore,
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the relevance of information observed is not absolute. Scientific research is undertaken with
respect to a specific scientific domain. It is not sufficient to simply have a number of related
elements of information (measures), "it must be the case that the bodies of information, related
in certain ways, raise problems or pose questions of various sorts, where these problems or
questions are considered significant and as such that answers to some of these questions

reasonably can be expected..." (Suppe, 1974).

"Theory does not attempt to characterize phenomenal systems in their full complexity;
rather, the theory attempts to characterize them in terms of a few parameters abstracted from
the phenomenal systems; these abstracted para'meters may be idealized in various ways...A
theory characterizes what the behavior of phenomenal systems within its intended scope
would have been were it the case that only the defining parameters of the theory exerted an
influence on its behavior and various idealized conditioné were mét." (Suppe, 1974). Theory
formulation requires an underlying world view to direct the scientist's attention. There is no
science without some expectation as to the nature of its subject matter (Laszlo, 1974b).
Theory or expectations derived from practical experience provide the means by which to
simplify reality in the context of a model, that is, reduce the number of measures to those that

are relevant to a specific domain or phenomenal system.

In applying a theory to a phenomenal system the research design determines the
relationship between the phenomenal system and the observational system. The phenomenal
system determines the limits within which observation can take place and the theory
determines how the observation is seen. That is, nature supplies the limit of perception and
science provides the interpretation. The relationship between the phenomenal system and the
observational system is referred to as the epistemic correlation, or alternatively, the rules of
correspondence (Laszlo, 1972b: Margenau, 1950). (Costner (1969) used the term “rules of
correspondence” in a related manner to describe the relationship between multiple indicators

and a construct or latent variable as a means of contending with measurement error in causal

models.)
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