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An Empirical Analysis of Rating Effectiveness

for a State Quality Award

Ronald Theodore Sienknecht, Jr.

(ABSTRACT)

This research clarified existing inconsistencies in self-assessment literature, and added
to the body of knowledge for rating effectiveness of organizational assessments by
defining relationships among rating effectiveness criteria (ratee, rater, rating scale,
rating process) and measures (interrater reliability, halo error, leniency and severity,
range restriction) based on extensive literature review. A research framework was
developed from this review, and was employed in computing rating effectiveness
measures at the individual (i.e., examiner or eight rating scale dimensions) and sector
(e.g., Private Manufacturing Sector, Private Service Sector, Public Local Sector, Public
State & Federal Sector) levels for a State Quality Award (SQA) using data from the 1998
applications.

Interrater reliability (measured by intraclass correlations for each rating scale
dimension) was low to moderate, and differed by dimension. Halo error (measured by
the determinant of the dimension intercorrelation matrices for each examiner) was
present for all examiners. Leniency and severity (measured by presence of statistically
significant Rater main effect for each dimension) was present for 11 of 32 cases, and
differed by dimension. Range restriction (measured by variance analysis for each
dimension) was present for 22 of 32 cases, and differed by dimension. A post-hoc
principle component analysis indicated poor internal reliability for the rating scale. To
improve, the SQA should replace the existing rating scale and provide in-depth training
on all elements of the rating process. The importance of the SQA using boxplots,
histograms, and rating effectiveness measures to make fully informed decisions was
discussed.
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Chapter 1. Introduction and Scope of Research

This chapter introduces the research topic by providing background information

(Section 1.1) to demonstrate the need for this research. The research problem statement

(Section 1.2) defines the scope of this research. The research objectives (Section 1.3) are

explored through a conceptual model (Section 1.4) and an operational model (Section

1.5). The associated research questions are defined in Section 1.6. The premises and

delimitations of this research are outlined in Section 1.7.

A review of existing research is discussed in detail in Chapter 2. The research

methodology is presented in Chapter 3. Chapter 4 presents the results of the data

analysis prescribed in Chapter 3, and Chapter 5 includes discussion of those results and

conclusions.

1.1 Background

Organizations regularly use assessments for a variety of purposes. These

assessments can take many forms: organizational measurement systems, including

culture and climate surveys and personnel evaluations; internal audits for registration

and certification purposes (e.g., ISO 9000 and ISO 14000); supplier certifications;

national accreditations in education; and organizational quality and productivity

awards. Within the latter category, there are numerous assessments of organizational

quality—the Malcolm Baldrige National Quality Award (MBNQA) is perhaps the most

well-known, with over one million applications distributed (Bemowski & Stratton,

1995), but many states now have quality awards, some of which predate the MBNQA.

The use of quality awards for organizational self-assessment is clearly the predominant

use, as indicated by the fact that the Malcolm Baldrige National Quality Award has

received only 0.05% of the distributed applications (Bemowski & Stratton, 1995).

However, it is not unrealistic to expect that self-assessments also rely on a formalized

evaluation team judging the organization against the quality criteria.
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To the extent that quality awards are used in any form, it is important to consider

the effectiveness of the instruments and processes used for evaluation. This is especially

the case for publicized quality awards, which depend on effective assessments for valid

results. The effectiveness of an assessment can be defined as the degree to which the

scoring process is yielding expected outcomes. Research on rating effectiveness,

particularly rater error, can be and has been generalized to the scoring of quality

awards (see Berquist & Dedlow, 1996; Coleman, 1996; Coleman & Koelling, 1998;

Keinath & Gorski, 1999). Saal, Downey, & Lahey (1980) defined three common forms of

rater error: halo, leniency or severity, and restriction of range. Also relevant to the

effectiveness of quality award assessments are consensus among raters and the

consistency (reliability) of their scoring, among other factors.

A number of terms are used in this research to describe particular classifications or

elements of the State Quality Award process examined in this research. For the sake of

early clarification, these terms and any synonyms are listed in Table 1.1. Note also that

when the term “state quality award” is used in a general sense (e.g., to refer to a larger

sample of state quality awards) it is not capitalized. However, when the specific State

Quality Award studied in this research is mentioned, the term is capitalized.

Table 1.1 Definitions of Rating, Rater, Ratee

Term Synonym Brief Definition

Rating Score The numerical outcome of a
single evaluation, also the term
of interest in this research

Rater Examiner, SQA Examiner,
Judge

The person who performs the
evaluation, who has unique
characteristics (e.g., psychology,
history, experience)

Ratee Applicant, SQA Applicant The organization being
evaluated, which has unique
characteristics (e.g., strategy,
structure, processes,
performance/quality levels)



3

1.1.1 Rating Effectiveness Defined

There exists a state of confusion in the literature  around conceptual and operational

definitions of popular rating effectiveness criteria, such as interrater reliability, halo

error, and range restriction (Algina, 1978; Bartko, 1975; Bartko, 1978; James, Demaree &

Wolf, 1984; James, Demaree & Wolf, 1993; Jones, Johnson, Butler & Main, 1983;

Kozlowski, 1992; Mitchell, 1979; Saal et al., 1980; Shrout & Fleiss, 1979; Stine, 1989;

Tinsley & Weiss, 1975). Chapter 2 presents a detailed discussion—based on a literature

review—of the alignment between conceptual definitions and operational definitions

for rating effectiveness criteria. For the sake of consistency and validity in this research,

the definitions listed in Table 1.2 will be used.

Table 1.2 Rating Effectiveness Defined

Rating Effectiveness
Criterion

Conceptual
Definition

Operational
Definition

Interrater Reliability Degree to which raters are consistent
in rating ratees: “reliability is referred
to as an index of consistency; it
references proportional consistency of
variance among raters and is
correlational in nature” (Kozlowski,
1992, p. 162).

Measured by intraclass correlations
specific to research design (Shrout &
Fleiss, 1979)

Halo Error Degree to which raters fail to
distinguish between conceptually
different dimensions for a ratee: “halo
error reflects  a rater’s unwillingness
or inability to distinguish among the
dimensions of a given ratee’s job
behavior” (DeCotiis, 1977, p. 257).

Measured by dimension
intercorrelations (Keaveny & McGann,
1975), where higher correlations
among ratings (aggregated through
the determinant) indicate lower levels
of discrimination among those
different ratings and therefore higher
measured halo error.

Leniency and Severity A shift in mean ratings from the
midpoint of the rating scale
(Bernardin, LaShells, Smith & Alvares,
1976) or “the tendency to assign a
higher or lower rating to an individual
than is warranted by the behavior of
that individual” (Saal & Landy, 1977,
p. 25).

Measured as a level effect by
comparisons of mean dimensions
ratings against the scale midpoint
(Bernardin et al., 1976) and as a
dispersion effect by emergence of a
statistically significant rater main
effect in a Rater by Ratee by
Dimension ANOVA (Friedman &
Cornelius, 1976).



4

Range Restriction Ratings that exhibit low variance
around an elevated (or depressed)
mean rating: “the extent to which
obtained ratings discriminate among
different ratees in terms of their
respective performance levels” (Saal
et al., 1980, p. 417).

Measured by estimating the standard
deviation of ratings assigned to all
ratees on a specific dimension
(Borman & Dunnette, 1975). This
approach links smaller standard
deviations to greater range restriction
Measured as a dispersion effect, by
emergence of a statistically significant
ratee main effect in a Rater by Ratee
by Dimension ANOVA (Friedman &
Cornelius, 1976).

1.1.2 Rating Effectiveness and the State Quality Award

As described in Section 1.1.3 below, the dearth of literature on the rating

effectiveness of quality awards is compounded by the relative newness of the field and

the quality ascribed (often incorrectly) to these award processes. Therefore, there is a

need to evaluate rating effectiveness of quality awards on a case-by-case basis using

empirically grounded methods.

1.1.2.1 Definition of State Quality Award Criteria

The State Quality Award (SQA) under consideration in this research is part of the

U.S. Senate Productivity and Quality Award (SQA) system of state-level awards. The

State Quality Award examined in this research is the oldest American quality award in

existence, predating by five years the establishment of the Malcolm Baldrige National

Quality Award (MBNQA) in 1988, and subsequent state-level awards based on the

MBNQA criteria (National Institute of Standards and Technology, 1998; Virginia Tech,

1998). The SQA award process is organized around four business sectors: Private Sector

Manufacturing, Private Sector Service, Public Sector Local Agencies, and Public Sector

State and Federal Agencies (Virginia Tech, 1998). To facilitate conciseness and clarity,

these sectors will be referred to as the Private Manufacturing Sector, the Private Service

Sector, the Public Local Sector, and the Public State & Federal Sector, respectively.

In addition to recognizing three levels of achievement, the SQA gives the Award for

Continuing Excellence to organizations that have demonstrated “sustained exemplary
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performance in quality and productivity” (Virginia Tech, 1998, p. 3) three years after

their initial award. Table 1.3 summarizes the SQA award levels for the 1998 award year

(Virginia Tech, 1998, p. 3).

Table 1.3 SQA Award Levels

Award Description

Medallion of Excellence This is the highest level of recognition presented to
organizations which have demonstrated through their
practices and achievements the highest level of
productivity and quality excellence. Recognition is provided
at this level to organizations which have been identified as
model organizations. These organizations have
demonstrated excellence and maturity in each criterion and
have produced outstanding results.

Plaque for Outstanding Achievement Recognition is provided to organizations which have
demonstrated through their commitment and practice of
quality principles significant progress in building sound
processes. Organizations recognized at this level clearly
demonstrate results directly attributable to a systematic,
well-deployed approach.

Certificate for Significant Achievement Recognition is provided to organizations which have
demonstrated, through their commitment and
implementation of quality management principles, notable
progress in building sound processes. These organizations
have documented a solid approach and are implementing
plans and procedures.

Award for Continuing Excellence The Award for Continuing Excellence is for past medallion
recipients demonstrating sustained exemplary performance
in quality and productivity. An organization is eligible to
apply for the ACE three years after receiving a medallion.

The SQA process serves a number of roles: “The award process and the [associated

information-sharing and award conference] are two… valuable mechanisms for sharing

information and knowledge about quality and productivity improvement” (Virginia

Tech, 1998, p. 1). State Quality Award applicants are assessed on eight high-level

criteria described in Table 1.4 (Virginia Tech, 1998).
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Table 1.4 Description of SQA Criteria

Criterion
(point value of 1000 total)

Description

1. Maturity of Effort
(140 points)

This dimension assesses the continuity of effort, depth, breadth,
and age of the effort, quality of methods and approaches. The Board is
searching for evidence that there is a constancy of purpose and that
the effort is not a project or quick fix. This category will be evaluated
against the Approach/Deployment guidelines.

• When was your organization’s improvement effort initiated?

• How was the effort conceived?

• Is your organization’s approach original, or was an existing
approach tailored to fit organizational needs?

• How extensive is the effort within your company?

• To what extent have benchmarking methods been utilized by your
organization?

2. Top Management
Commitment and
Involvement (Leadership)
(140 points)

This dimension assesses the level of enlightenment and
involvement of top management and leadership in your organization
with respect to the quality and productivity improvement system. The
Board is searching for evidence that top management is actively
involved in the quality planning, deployment, and improvement
process and that these efforts have become a way of doing business.
This category will be evaluated against the Approach/Deployment
guidelines.

• How is employee involvement in the quality process encouraged
by top management?

• Describe the quality infrastructure of your organization as well as
the resource commitments and allocation.

• How are the quality values epitomized by the leaders and
communicated throughout the organization?

• What are specific examples of the level of commitment and
involvement by top management?
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3. Employee Involvement,
Development, and
Management of
Participation
(120 points)

This dimension assesses the extent to which the performance
improvement effort is deployed at all levels throughout your
organization. The Board is searching for evidence that the appropriate
level of information, knowledge, and power is shared at all levels and
that employee ideas and suggestions are treated with respect and
acted upon. This category will be evaluated against the
Approach/Deployment and Results guidelines.

• How extensively are employees involved in the quality process
(e.g., teams, training, suggestion systems, etc.)

• How are teams initiated and what results have been achieved?

• Describe your organization’s training programs in terms of job
skills, quality improvements, and individual development.

• How do employees communicate ideas/results to management?

• Are employee development plans derived from quality and
company performance plans?

4. Recognition and Rewards
Systems
(100 points)

This dimension assesses the employee motivation system within
your organization. The Board is searching for evidence that the
recognition and reward systems are congruent with quality-driven
strategies and actions. This category will be evaluated against the
Approach/Deployment guidelines.

• To what extent are rewards and recognition systems designed to
motivate positive behaviors on the part of all employees?

• Does sharing rewards follow sharing of information, knowledge,
and power?

• How are contributors to and participants in your quality and
productivity improvement effort recognized?

• Is there an established method for sharing gains?
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5. Plan for Continuous
Improvement
(120 points)

This dimension assesses the extent to which business plans,
strategic plans, and performance improvement plans are
comprehensive and well integrated. The Board is searching for
evidence of a systematic performance improvement planning process
that is well integrated with strategic and business planning. This
category will be evaluated against the Approach/Deployment
guidelines.

• Describe your organization’s strategic planning process and
describe how customers, suppliers, and individuals within the
organization interact with this process.

• How are the quality and productivity efforts integrated with your
organization’s vision, long-range plans, business plans, and
human resources programs?

• Are the individuals responsible for implementing these plans
involved in developing them?

• Are targets or goals established to address both short-term and
long-term issues?

• Are self-evaluations made or conducted against other successful
efforts?

• How are plans implemented?

6. Performance
Measurement Process (Use
of Information)
(120 points)

This dimension assesses the extent to which measurement, data,
and information are used to support decision making at all levels. The
Board is searching for evidence that employees utilize facts and data
and think statistically when solving problems and making decisions.
This category will be evaluated against the Approach/Deployment
guidelines.

• Describe your organization’ s overall measurement system and
how measurements are used to support continuous improvement.

• How are measurements defined and communicated throughout the
organization?

• How are measurements integrated with the overall quality
strategies and actions?

• Who “owns” the measuring systems and processes within the
organization and to what extent are there systematic and ongoing
efforts to improve the measurement systems?

• Is there evidence of statistical thinking?
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7. Customer and Supplier
Involvement
(120 points)

The Board is searching for evidence that your organization is
managing quality and productivity “totally,“ by involving suppliers (all
upstream systems) as partners in your business and by being
customer driven. The Board is also seeking assurance your
organization is proactive and innovative in its approaches to
customers and suppliers. This category will be evaluated using the
Approach/Deployment guidelines.

• How do you involve customers and suppliers in their planning?

• How do your measurements reflect focus on suppliers and
customers?

• How do you assess supplier quality?

• How are customers and suppliers involved in your organization’s
ongoing efforts to improve quality and productivity?

• How are customers and suppliers recognized for their efforts?

• Is customer satisfaction measured? How?

• What use is made of this information?

8. Results Over Time
(140 points)

This dimension assesses both qualitative and quantitative results.
The Board is searching for evidence that your organization’s quality
and productivity efforts are achieving results over time. It is
recommended that at least three years of data be presented to
document or substantiate trends. Please describe results from both
quantitative and qualitative perspectives. This category will be
evaluated using the Results guidelines.

• Describe your organization’s key product and/or service business
measurements and summarize your results over time (note:
normalize data that are considered business sensitive).

• Provide examples of your company’s internal quality and
productivity improvement measurements and discuss how they
have supported your business results over time.

• Identify and discuss areas where competitive benchmarking has
been utilized as part of the results comparison and overall
improvement process.

1.1.2.2 Definition of SQA Rating Scale

The State Quality Award scoring process uses two sets of rating scales (scoring

guidelines) that are customized to each of the eight categories. One set of scoring

guidelines pertains to the organization’s approach and deployment, the second to the

organization’s results. The SQA scoring guidelines for Approach/Development are

shown in Table 1.5 (Virginia Tech, 1998, p. 8).
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Table 1.5 SQA Scoring Guidelines for Approach/Deployment

Score Approach/Deployment

0% to 10% • anecdotal information only

• no systematic approach evident from application

• inspection is only means to achieve quality (7)

• data not responsive to proving results over time (8)

• anecdotal evidence of top management involvement (2)

10% to 40% • beginning evidence of a systematic approach to overall effort

• significant gaps still appear in deployment

• active training program initiated (3)

• beginnings of a systematic approach to motivation that is based on total quality
philosophy is evident (4)

• significant gaps exist in deployment of planning and there is little evidence that
various types of planning are integrated with improvement planning (5)

• early stages of moving from reacting to customer complaints to anticipating
customer needs and expectations (7)

40% to 70% • a sound systematic approach is emerging (>3 years)

• a measurable fact-based improvement process is in play in key areas (1)

• continuous improvement rather than problem solving appears to be the dominant
philosophy

• top management is beginning to be involved in benchmarking and are becoming
learners

• employees are encouraged to have development plans (3)

• use of fact, data, measurement, at all levels, to solve problems and improve
processes is evident (6)

70% to 90% • sound, systematic approach exists

• fact-based improvement process is key management tool

• leadership and management for quality and productivity are expanding to all
levels of the organization

• customers and vendors are involved in planning for improvement (5)

• strategies, actions, and measures are well integrated and congruent (6)

• customer knowledge is good and improving

• current performance is measured comprehensively over time and is good to
excellent in most areas (8)
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90% to 100% • a sound, systematic approach exists which is not subject to turnover in leadership

• organization is proactive throughout

• quality is part of employee development plans

• plans for continuous improvement build on lessons learned, and are
comprehensive (5)

Note: numbers in parentheses () denote criterion-specific guidelines

The second set of scoring guidelines pertains to results, and is summarized below in

Table 1.6 (Virginia Tech, 1998, p. 9).

Table 1.6 SQA Scoring Guidelines for Results

Score Results

0% to 10% • little data and/or only anecdotal data reported

• data not responsive to proving results over time

10% to 40% • early stages of developing trend data

• some improvement trend data or early good performance reported but ratio
comparisons are limited to two points, or insufficient data to support trends

• data are not reported for many to most areas of importance

40% to 70% • improvement or good performance trends reported in key areas, development of a
more balanced scoreboard is evident

• some trends and/or current performance levels—evaluated against relevant
comparisons and/or benchmarks

• no significant adverse trends or poor current performance in key areas of
importance

• statistical thinking is beginning to creep into discussion

• a good understanding of the organizations’ key performance related business
factors are measured over time

70% to 90% • good to excellent improvement trends in most key areas of importance

• sustained good to excellent performance in key areas of importance

• many to most trends and current performance are evaluated against relevant
comparisons, benchmarks, or levels

• current performance is measured comprehensively

• statistical thinking is clear in the measurement systems used to evaluate results

• suggestion systems and employee satisfaction measurements established
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90% to 100% • excellent improvement trends in most to all key areas of importance

• strong evidence of industry and benchmark leadership demonstrated

• current performance is excellent in most areas of importance to the applicant’s key
business requirements

• the scoreboard of results is well balanced

• excellent performance has been sustained in many key performance dimensions
over time

Note that the Approach/Deployment scoring guidelines are used to assess seven of

the eight criteria (excluding Category 8: Results Over Time). The Results scoring

guidelines are only used to assess two of the eight criteria (Categories 3: Employee

Involvement, Development, and Management of Participation; and 8: Results Over

Time).

1.1.2.3 Definition of State Quality Award Scoring Process

The State Quality Award scoring process repeats every year, and has been

standardized at a high level by practice. Table 1.7 portrays the SQA scoring process as a

linear timeline.
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Table 1.7 Timeline of SQA Scoring Process

Timeframe Event

Early October • Deadline for applicants to fax letter of intent to apply

Early November • Deadline for applicants to submit completed written application form and fee

November • Examiners receive training

• SQA board distributes written applications to sector team leaders/examiners

• Examiners score written applications on all eight SQA criteria using
scoring guidelines in the Examiner Application Scorebook

Early January • Scores are collated and summarized

Mid January • Aggregate and detailed scores are presented to SQA board

• Site visits are determined based on overall application score

February • Examiners conduct site visits

• Examiner teams for each sector reach recommendations (process varies by
sector)

Early March • Sector teams present recommendations to SQA board

• SQA board determines recipients of different award levels

Mid April • Virginia Forum for Excellence and SQA celebration (award ceremony)

This research is concerned with conducting rating effectiveness analyses on the

initial scoring of the written applications. However, findings from this research will

have implications for the entire process (e.g., in terms of suggesting improvements to

the data analyses used in making recommendations, examiner training, and

standardization of scoring processes and instruments).

Note that the current SQA scoring process is not standardized across the four

sectors (Van Aken, 1999). Two sectors—the Public Local Sector and the Public State &

Federal Sector—have the same subset of examiners score all applications individually

(Eckert, 1999). These scores are not revised based on peer scores, nor is there a meeting

to define a team consensus score for each application (Eckert, 1999).
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1.1.3 Need for Research

Despite thirty years of research on rating effectiveness in the field of performance

appraisals, commensurate progress has not been demonstrated. The majority (the

literature review in Chapter 3 points to a figure as high as 90%) of rating effectiveness

literature is on individual-level performance appraisals, not organization-level quality

award assessments. Additionally, there is little research carefully examining the rating

effectiveness of major quality awards’ organizational assessments. This dearth of

information is further compounded by the lack of research addressing the magnitude

of inconsistencies in quality award scoring. Interestingly, there have only been a scant

few comprehensive studies of state quality award scoring practices, despite the

quantity of information available through state quality awards that capture this

information. Furthermore, there has not been a comprehensive study of the particular

State Quality Award considered in this research, despite its longevity and preeminence

among state quality awards.

1.1.3.1 Level, Dispersion, and Multivariate Effects

The criteria for rating effectiveness described later in this research can be

categorized into one of three subgroups: (1) level effects—measurements based on

comparisons of mean ratings; (2) dispersion effects—measurements based on

comparisons of variance, standard deviation, and kurtosis; and (3) multivariate

effects—measurements based on analyses of covariation of two or more elements (Saal

et al., 1980). Were it not enough that studies of rating effectiveness are often

incommensurable due to differences in study design, conceptual and operational

definitions, many difficulties arise when researchers fail to differentiate the kinds of

information rating effectiveness criteria yield. It is not surprising that “many of the

difficulties associated with comparing the results of different methods for quantifying

rating criteria are a function of the failure to carefully distinguish among the different

kinds of information that the various methods afford” (Saal et al., 1980, p. 423).
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1.2 Problem Statement

This research (1) defines a framework for assessing rating effectiveness, and (2)

employs this analysis framework to analyze the rating effectiveness of the State Quality

Award.

1.3 Research Objectives

To increase the knowledge base for assessing the rating effectiveness of quality

awards, this research has two objectives:

1. Analyze the rating effectiveness of the State Quality Award scoring process at

two levels: (1) among individual examiners, and (2) across groups of

examiners within each sector.

2. Based on the preceding findings, propose improvements to the State Quality

Award scoring process.
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1.4 Conceptual Research Model

Based on the research discussed in the literature review in Chapter 2, the overall

model for assessing rating effectiveness is portrayed in Figure 1.1 below.

Figure 1.1 Conceptual Research Model

The basis for selecting four confounding issues is traditional measurement theory,

as adapted by research on rating effectiveness (see Bernardin et al., 1976; Borman &

Dunnette, 1975; Friedman & Cornelius, 1976; James et al., 1993; Keaveny & McGann,

1975; Kozlowski, 1992; Mitchell, 1979; Saal et al., 1980; Shrout & Fleiss, 1979; Tinsley &

Weiss, 1975), which base the outcome of a rating process on characteristics of the rater,

ratee, rating scale, and rating process. Different criteria for assessing the relative lack of

rating effectiveness (categorized as Research Issues in Figure 1.2: interrater reliability,
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halo error, leniency and severity, and range restriction) are not only dependent on

(measuring) unwanted characteristics of the rater, but are also influenced by

characteristics of the ratee, rating scale, and rating process.

1.5 Operational Research Model

The operational research model shown in Figure 1.2 below focuses on those

elements of the conceptual model that are directly measurable given the scope and

design of this research. The dashed lines in Figure 1.2 below indicate the

interrelationships of the four rating effectiveness criteria (interrater reliability, halo

error, leniency and severity, and range restriction) given the operational definitions

shown in Table 2.1. The presence of these interrelationships merits careful

interpretation of statistics, and will be addressed in Chapters 4 and 5.

Figure 1.2  Operational Research Model
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1.6 Research Questions and Hypotheses

To assess the rating effectiveness of the State Quality Award, this research will

evaluate key elements of rating effectiveness—properties of the raters, ratees, and

ratings—using several statistical criteria. Five criteria commonly used to assess rating

effectiveness are interrater reliability, halo error, leniency and severity, and range

restriction. The 1998 SQA scoring process data used in this research are the most recent

data available. The SQA scoring process predominantly involves a full Rater by Ratee

by Dimension design for each sector, in which a fixed subset of examiners (Raters)

assess each applicant (Ratee) on all eight SQA criteria (Dimensions). Given this design,

it is useful to examine the rating effectiveness criteria as they relate to examiners,

applicants, the SQA criteria, and the four industrial sectors, when these analyses are

meaningful. The research questions follow from this framework of analysis.

The research questions discussed below were designed to further define the focus of

this research. While Chapter 2 will address in greater detail how the research problem

is too wide in scope to be addressed by a single question, the discussion thus far

demonstrates the need for a set of specific and comprehensive research questions. The

research questions below typically have related hypotheses, which are presented here

for consideration. Chapter 4 presents the results of the operationalized research

questions and hypotheses in terms of specific statistical tests. For the sake of brevity,

research questions and hypotheses will be numbered consistently throughout this

research using the style Q## or H##, respectively.
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1.6.1 Interrater Reliability: Research Questions

The following research questions relate to the rating effectiveness criterion of

interrater reliability:

Q1a: How much interrater reliability is present in the ratings?

Q1b: What differences in interrater reliability exist between
dimensions within a given sector?

The different conceptual makeup of each dimension and differences in raters’

experience with evaluating each dimension will result in differences in interrater

reliability across dimensions.

1.6.2 Halo Error: Research Questions

The following research questions address the rating effectiveness criterion of halo

error—the degree to which examiners fail to discriminate between conceptually

different SQA criteria when scoring an applicant:

Q2a: How much halo error is present in the ratings?

Q2b: What differences in halo error exist between examiners within a
given sector?

The varied experience level of the examiners, coupled with their understanding of and

familiarity with specific applicants as well as industrial sectors will result in differences

in halo error across judges.
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1.6.3 Leniency and Severity: Research Questions and Hypotheses

The following research questions address the rating effectiveness criterion of

leniency and severity:

Q3a: How much leniency and severity is present in the ratings?

Q3b: What differences in leniency and severity exist between
examiners within a given sector?

The SQA examiners exhibit notable differences in experience, psychology, personality,

and paradigm. Based on these differences in rater characteristics, it is reasonable to

expect that there will be differences between examiners within a given sector. Because

leniency and severity is attributable to the rater and ratee, the following hypothesis is

proposed:

H1: There will be a difference in leniency and severity between
examiners within a given sector.

1.6.4 Range Restriction:  Research Questions and Hypotheses

The following questions address the rating effectiveness criterion of range

restriction:

Q4a: How much range restriction is present in the ratings?

Q4b: What differences in range restriction exist between examiners
within a given sector?

To some extent, range restriction is related to halo error and leniency and severity.

Because examiners will have dissimilar characteristics, it is reasonable to expect

differences between examiners within a given sector. Since range restriction is

traditionally a result of rater characteristics influencing the spread of scores, this is

translated into the following hypothesis:

H2: There will be a difference in range restriction between examiners
within a given sector.
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1.7 Applications and Delimitations of Research

This research is concerned with organizational assessments that use quality models

as the basis of evaluation. Chapter 2 discusses in detail a number of frameworks for

categorizing organizational self-assessments based on quality awards were presented at

the First European Forum on Quality Self-Assessment: The Use of Quality Award

Criteria and Models for Self-Assessment Purposes. This research applies to Conti’s

(1994) improvement-oriented self-assessment; Smith’s (1994) preparing a documented

analysis; and Gallagher’s (1994) preparing an award-style document, preparing a

smaller documented analysis, and completing a series of proformas.

Any number of systemic factors preclude a direct or meaningful comparison of

rating effectiveness between different years’ data. While the criteria for assessment

typically remain consistent from year to year, both the pool of raters as well as the pool

of ratees differ. Given the nature of an annual quality award, it is infeasible to control

for differences in the applicant pool from year to year, and infeasible to control for

differences by sector for a given year. It is not possible to successfully argue that the

applicant pools were essentially similar, especially if different companies are

represented and the composition by sector varies. Without controlling for variation in

the raters or ratees over time, this research is inherently limited by design in terms of

comparisons between years. While other research evaluating the effectiveness of

organizational self-assessment has examined differences in data across multiple years

(e.g., Keinath & Gorski, 1999) even this research notes “the limitations inherent in

comparing [different years of data]” (Keinath & Gorski, 1999, p. 34). For the reasons

discussed previously, this research only utilizes and analyzes rating data from the most

recent single year of the State Quality Award—1998.

To the extent that the systemic factors identified above are present in any given year

of data, it is reasonable to conclude that comparisons between industrial sectors would

be less than meaningful. This is because the inherent conceptual distinction between
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sectors—the basis for classifying applicants by sector—precludes the assumption that

the applicants compromising each sector are essentially the same. It is not useful to

compare sectors if they have no basis for commonality—certainly each industrial sector

would have different business practices and environmental factors that preclude

meaningful comparison. Furthermore, because the subset of examiners is not consistent

across sectors, rating effectiveness criteria based on properties of the rater (largely the

basis of this research) point to significant effects that will differ by sector (group of

examiners) that cannot be normalized or assumed away. To this end, this research does

not attempt to compare sectors. Therefore, this research will examine the available data

consistently within these limitations. Aggregations and numerous comparisons of

ratees, raters, and dimensions will be presented, based on sound statistical techniques

with valid underlying assumptions in force.



Chapter 2. Literature Review

This chapter discusses existing research on rating effectiveness and evaluations of

quality awards. Section 2.1 introduces rating effectiveness and criticisms of rating

scales, followed by conceptual and operational definitions of interrater convergence

(Section 2.2), halo error (Section 2.3), leniency and severity (Section 2.4), and range

restriction (Section 2.5).

2.1 Introduction to Rating Effectiveness

Assessments involving rating scales are popular in business settings, including

assessment centers, performance appraisals, selection, interviews, and leadership or

management assessments. There exists a large quantity of literature devoted to these

traditional uses of assessments (e.g., Guion, 1965; Korman, 1971; Landy, Zedeck,

Cleveland & Landy, 1983; Landy, 1985) as well as the respective statistical and

operational methodologies (e.g., Cronbach, Gleser, Nanda & Rajaratnam, 1972;

Guilford, 1954; Hulin, Drasgow & Parsons, 1983; Nunnally, 1967). The use of rating

scales is perhaps even more widespread in applied psychology, where the variety of

instruments, scales, and questionnaires—which primarily use rating scales—are used to

assess different dimensions of the human condition. The proliferation of rating scales

(relative to rankings, paired comparisons, and checklists) can be attributed to their ease

of use, standardization of content, and apparent objectivity. It is not unexpected, then,

that rating scales would be prevalent in the scoring processes of quality awards, which

demand reliable and valid systems for assessing applicants on a variety of

standardized measures.

2.1.1 Ratings in Organizational Self-Assessments

Conti (1994) links the proliferation of organizational self-assessments to their

effectiveness in driving improvement: “self-assessment has spread widely because it is

regarded as the most effective tool for improvement planning” (Conti, 1994, p. 170). If
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the thousands of distributed Malcolm Baldrige National Quality Award brochures

(National Institute of Standards and Technology, 1998b) and the prevalence of entire

conferences dedicated to organizational self-assessment (e.g., European Organization

for Quality, 1994) are any indicator, organizational self-assessment has become a large

and growing organizational practice. However, Coleman & Koelling (1998) warn that—

in the field of organizational study, “organizational self-assessment is a relatively new

phenomenon and research appears to be a lagging practice” (p. 32).

Self-assessments typically follow the Plan-Do-Study-Act cycle attributed to Deming:

following the creation of an initial plan which details the scope and depth of the

assessment, the assessment is implemented, the results analyzed (and often

benchmarked), and improvement actions taken based on the outcomes of the

assessment. Often, the implementation of the assessment will involve third parties or

trained evaluators to lend an element of objectivity to the process.

Given the nature of self-assessment as “a measurement and evaluation tool

frequently used for diagnosis, improvement, and recognition,” (Coleman & Koelling,

1998, p. 31) it would follow that these empirical instruments would lend themselves to

ready study. However, this does not appear to be the case. A review of existing

literature found great quantities of literature dedicated to the analysis and

improvement of individual performance reviews, but only two studies dedicated to

evaluating organization-level assessments (e.g., Coleman & Koelling, 1998; Keinath &

Gorski, 1999).

It may be useful to consider a number of frameworks for categorizing

organizational self-assessments based on quality awards that were presented at the

First European Forum on Quality Self-Assessment: The Use of Quality Award Criteria

and Models for Self-Assessment Purposes (European Organization for Quality, 1994).

Based on a situational model, Conti (1994) argues that self-assessment should be
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severed from quality awards, and proposes two subcategories of self-assessments:

improvement-oriented self-assessment (a diagnostic process, used for identifying

deviations from quality plans) and conformity self-assessment (an inspection process,

intended to verify initiatives developed in the diagnostic process are being correctly

implemented). Based on a review of existing literature and interviews, Smith (1994)

identified five approaches to implementing organizational self-assessments: (1) using

questionnaire-based surveys; (2) using focus groups; (3) performing audits or reviews

by cross-functional teams; (4) preparing a documented analysis; and (5) continuously

documenting. For the purpose of setting quality objectives, Martelliani (1994) proposed

distinguishing organizational self-assessments on the basis of the competitive

situation—whether continuous or discontinuous change is appropriate. Gallagher

(1994) noted four ways of “putting the process of self-assessment into effect with the

organization” (Gallagher, 1994, p. 93): (1) preparing an award-style document; (2)

preparing a smaller documented analysis or completing a series of proformas; (3) using

facilitator-led teams to describe the model, collect data, and present results; (4) using

questionnaires or checklists.

2.1.1.1 Organizational Assessments in Formal Award Processes

It is reasonable to say that content recognition—if not name recognition—of the

Malcolm Baldrige National Quality Award is widespread among American businesses.

Based on a review of existing literature, including the Proceedings of First European

Forum on Quality Self-Assessment: The Use of Quality Award Criteria and Models for Self-

Assessment Purposes (European Organization for Quality, 1994), Coleman & Koelling

(1998) list a number of successful businesses utilizing MBNQA-based organizational

self-assessments: Aid Association for Lutherans, AT&T, British Airways, Carrier, Dow

Chemical, DuPont, Eastman Chemical, Federal Express, Goodyear, IBM, Intel, Spring,

Telecom of Finland, and Texaco.
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A study conducted by Bernowski & Stratton (1995) indicated that of the 1,000,000

copies of the MBNQA criteria that had been distributed by 1995, about 80 percent were

used at least once, with the purpose of self-assessment ranking among the top five uses

of the criteria. Not surprisingly, the same conditions that motivated the legislation of

the MBNQA in 1987, “an increasing realization (and concern) that a key to effective

international competition and national economic viability lie in the quality of the goods

and services being produced by American industry,” (Johnson, 1996, p. 89) also

brought about a number of state quality awards, beginning around 1991. Figure 2.1

illustrates that since 1991, the number of states with some sort of quality award has

grown significantly (National Institute of Standards and Technology, 1998a).

Figure 2.1 Number of State Award Programs by Year
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As of 1998, 43 of the 50 states had some kind of formal quality award (National

Institute of Standards and Technology, 1998a). While the majority of U.S. quality

awards are based on the Malcolm Baldrige National Quality Award criteria, some are

based on Senate Productivity and Quality Award criteria which predate the Malcolm

Baldrige National Quality Award. For a given state, the quality award typically took

one of five forms:

1. An MBNQA-based award at the local level only

2. An MBNQA-based award at the state level only

3. MBNQA-based awards at both the state and local levels

4. An SPQA-based award (at the state level)

5. Both SPQA and MBNQA-based awards

Figure 2.2 Type of Quality Award by State
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Based the most recent data available (National Institute of Standards and Technology,

1999), the United States map shown as Figure 2.2 above depicts the type of quality

award for each state.

2.1.2 Criticisms of Rating Scales

It is fair to say that suspicion and criticism of rating scales is as widespread as their

use. These criticisms often take one of three forms: (1) rating scales are subjective (in the

negative sense of subjective); (2) rating scales are biased, either in design or delivery;

and (3) rating scales may be purposefully distorted or equivocal (Saal, Downey &

Lahey, 1980). Given the seriousness of these often valid criticisms, the professionals that

depend on rating scales for data collection have invested greatly in the design of more

valid and reliable rating scales. Despite 30 years of significant research on improving

rating effectiveness, progress appears to have been limited. In fact, attempts to correct

the perceived subjectivity of scales have often resulted only in greater problems: “the

research has unfortunately added to the confusion” (Saal et al., 1980, p. 413). Saal et al.

(1980) point to three factors contributing to the confusion around rating effectiveness:

(1) a lack of unanimous agreement around conceptual definitions for measures of rating

effectiveness; (2) pronounced disagreement around operational definitions (formulae)

for these measures; and (3) inherently limited research methodologies that preclude

robust statistical analyses. Furthermore, there exist a considerable number of measures

that can be used to evaluate rating effectiveness. Measures that fall in the category of

psychometric error include halo error, leniency and severity, central tendency, range

restriction, similar-to-me error, contrast effect, first and last impressions error. Another

dimension of rating effectiveness includes interrater reliability, interrater agreement,

interrater consistency, and interrater consensus—terms that are often used

interchangeably but have distinct definitions. Arguably, accuracy is the most important

measure of rating effectiveness, but this measure demands an absolute standard or an

accepted baseline for comparison—a condition not always possible in quantitative,

much less qualitative settings.
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This research will focus on the four most common and informative measures of

rating effectiveness, defined conceptually and operationally in the following sections.

These four measures are interrater reliability, halo error, leniency and severity, and

range restriction. For a given measure, there exist a number of operational definitions.

At times, these operational definitions are common to more than one measure, as

shown in Table 2.1.

Table 2.1 Commonality of Operational Definitions among Selected Rating Measures

Operational Definition
Interrater
Reliability

Halo Error Leniency &
Severity

Range
Restriction

Mean dimension ratings ül ül

Variance analysis üd üd üd

Skewness üd

Kurtosis üd

Ratee main effect üd üd

Rater main effect üd

Rater x Ratee interaction üm üic

Rater intercorrelations üm

Dimension intercorrelations üm

Intraclass correlations üm

Principle component analysis üm

Notes: d = dispersion effect emphasized; l = level effect emphasized; m = multivariate effect emphasized ic =
inconsistent with conceptual definition;.

2.1.2.1 Methodological Issues

Saal et al. (1980) point to another source of confusion in the literature—the variety of

research design and methods employed. Experienced researchers are well aware of the

fact that the research design employed directly affects the types of statistical analyses

that can be performed, and therefore the robustness of the results. To maximize the

capabilities for aggregating and analyzing data, a robust research design—a complete
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Rater by Ratee by Dimension matrix in which all raters rate all ratees on all

dimensions—is called for. However, the resource demands (e.g., time, control, subjects,

funding) that accompany the robustness of this design unfortunately limits its use.

Perhaps the most common design, although not the most robust, is a partial Rater by

Ratee by Dimension matrix in which some raters rate some ratees on all dimensions

(Saal et al., 1980). Other variations include a Rater by Dimension design in which

numerous raters rate the same ratee on all dimensions; a Ratee by Dimension design in

which each ratee is rated by a different rater; and a Ratee by Dimension design in

which each rater rates several ratees, but no ratee is rated by more than one rater (Saal

et al., 1980). Of particular interest to academia is the case where neither a full nor a

partial design exists, such as with end-of-semester teacher evaluations where multiple

raters rate a single ratee on multiple dimensions. As with most partial designs, “the

obvious weakness of these approaches is that they are incapable of separating ratee

effects from rating error effects” (Saal et al., 1980, p. 424). To this end, “the most

common methods for quantifying rating errors for single-ratee designs are seriously

flawed… and must be interpreted with extreme caution” (Saal et al., 1980, p. 424). As

would be expected, designs other than the complete Rater by Ratee by Dimension

matrix yield data that are inherently limited insofar as evaluating main and interaction

effects are concerned. Table 2.2 shows a theoretical data matrix, which is the basis for

operational formulae discussed in the following sections (Saal et al., 1980).
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Table 2.2 Theoretical Ratee by Rater Matrix for Dimension d

Rater

Ratee 1 2 3 … j Mean Variance

1 X11d X12d X13d … X1jd M1.d S2
X 1.d

2 X21d X22d X23d … X2jd M2.d S2
X 2.d

3 X31d X32d X33d … X3jd M3.d S2
X 3.d

… … … … … … …

i Xi1d Xi2d Xi3d … Xijd Mi.d S2
X i.d

Mean M.1d M.2d M.3d … M.jd M..d S2
M .jd

Variance S2
X .1d S2

X .2d S2
X .3d … S2

X .jd S2
M i.d S2

X ..d

Note: A dot in place of a subscripted constant or variable indicates an aggregation over that factor.

2.1.2.2 Level, Dispersion, and Multivariate Effects

The rating effectiveness measures discussed in the following sections tend to fall

into one of three categories: (1) level effects—measurements based on comparisons of

mean ratings; (2) dispersion effects—measurements based on comparisons of variance,

standard deviation, and kurtosis; and (3) multivariate effects—measurements based on

analyses of covariation of two or more elements (Saal et al., 1980).

Saal et al. (1980) note four desirable features of a rating system: (1) desirable level of

mean ratings, (2) ratee dispersion, (3) rater dispersion, and (4) desired multivariate

effects:

1. To maximize the potential rating variance and limit difficulties in

interpreting a depressed or elevated rating mean (which could include any

combination of the effect of lenient or severe raters, exemplary or poor ratees,

biased dimensions, and poorly designed rating procedures), rating systems

should yield rating means close to the midpoint of the rating scale.

2. To provide a basis for distinguishing among ratees, rating systems should

yield adequate ratee dispersion.
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3. With respect to limiting rater dispersion, ideally, raters’ average ratings over

a given set of ratees should be similar.

4. Regarding desired multivariate effects, ideally, ratings should be assigned

such that ratees are ranked differently on the different dimensions.

These four prescriptions of an ideal rating system are addressed in the following

sections, which compare conceptual and operational definitions of interrater

convergence, halo error, leniency and severity, and central tendency and range

restriction.
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2.2 Interrater Convergence

This research uses the term interrater convergence as a label for the concepts of

interrater agreement, interrater consensus, interrater consistency, and interrater

reliability.

Despite the apparent framework that classical measurement theory would create,

the literature addressing convergence among a group of raters is by no means

convergent itself. This idea of convergence has taken the names of:

• interrater reliability (Algina, 1978; Allen, 1994; Bartko, 1975; Bernardin & Walter,

1977; Borman, 1975; Borman, 1978; Conway, Jako & Goodman, 1995; Finn, 1970;

Freeberg, 1969; Goldman, 1992; Huntington, Miller & Mensch, 1996; James,

Demaree & Wolf, 1984; James, Demaree & Wolf, 1993; Jordan, 1989; Kiker &

Motowidlo, 1998; Kozlowski, 1992; Lawlis & Lu, 1972; MacLennan, 1993;

Mitchell, 1979; Morrow & Jackson, 1993; Rothstein, 1990; Saal et al., 1980;

Scandell, 1998; Schmidt & Hunter, 1989; Selvage, 1976; Shepard & Helme, 1995;

Shrout & Fleiss, 1979; Smith & Hakel, 1979; Tinsley & Weiss, 1975)

• interrater consistency (Borman, 1977; Coleman, 1996; Coleman & Koelling, 1998;

Conway et al., 1995; Harris, Becker & Smith, 1993; James et al., 1984; James et al.,

1993; Kozlowski, 1992)

• interrater consensus (James et al., 1984; James et al., 1993; Kozlowski, 1992;

Sackett & Wilson, 1982)

• interrater agreement (Berry & Goldman, 1992; Buckner, 1959; Burton, 1981;

Cohen, 1960; Cohen, 1968; James, 1982; James et al., 1984; James et al., 1993;

Jones, Johnson, Butler & Main, 1983; Kaye, 1980; Kozlowski, 1992; Lawlis & Lu,

1972; Lu, 1971; Mitchell, 1979; Saal et al., 1980; Stine, 1989; Tinsley & Weiss,

1975).

Until thirty years ago, these terms were often used interchangeably (Kozlowski, 1992).

However, renewed scrutiny of these measurements has resulted in a large group of
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independent researchers (e.g., Algina, 1978; Bartko, 1975; Bartko, 1978; Lawlis & Lu,

1972; Mitchell, 1979; Shrout & Fleiss, 1979; Stine, 1989; Tinsley & Weiss, 1975) who

“carefully distinguish two approaches that assess different aspects of this phenomenon:

interrater reliability versus interrater agreement” (Kozlowski, 1992, p. 162). This has

resulted in two general forms of interrater convergence: those measuring consistency

(e.g., interrater reliability) and those measuring consensus (e.g., interrater agreement).

The following discussion will clarify why “failure to distinguish reliability and

agreement can lead to paradoxes” (Kozlowski, 1992, p. 163).

This research agrees with the distinction found in literature between interrater

reliability and interrater agreement. Kozlowski & Hattrup (1992) propose “reliability is

referred to as an index of consistency; it references proportional consistency of variance

among raters and is correlational in nature” (Kozlowski, 1992, p. 162) which they

differentiate from agreement, “the interchangeability among raters…the extent to

which raters make essentially the same ratings” (Kozlowski, 1992, p. 163). In more

operational terms, Tinsley & Weiss (1975) differentiate interrater agreement, “the extent

to which the different judges tend to make exactly the same judgments about the rated

subject,” from interrater reliability, “the degree to which the ratings of different judges

are proportional when expressed as deviations from their means” (Tinsley & Weiss,

1975, p. 359). Therefore, based on Tinsley & Weiss’ definition, the relationship between

two ratees is the same, but the absolute numbers used to express this relationship may

differ from rater to rater (Tinsley & Weiss, 1975). This paradox has been documented in

literature (Finn, 1970; James et al., 1984; Lawlis & Lu, 1972; Tinsley & Weiss, 1975).

High levels of interrater reliability can be measured when there exists little actual

agreement among judges; assuming the rating differences are proportional, measures

of reliability will be high despite low agreement. The reason for this apparent

contradiction is because interrater reliability is based on consistency among the relative

ratings (Kozlowski, 1992). It follows that this paradox can be reversed by having low

measured interrater reliability with high agreement among raters. Because consistency
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measures (i.e., interrater reliability) lack power when variance among raters across

ratees is restricted, they cannot accurately describe situations such as when agreement

among raters across dimensions is high (Kozlowski, 1992).

2.2.1 Conceptual definitions of Interrater Agreement

The relevance of interrater agreement to organizational assessment has been

demonstrated through the composition model for climate (see James, 1982; James &

Jones, 1974; James & Jones, 1976; Kozlowski & Farr, 1988; Kozlowski & Hults, 1987). A

basic premise of composition model is that the level of analysis on which a theory is

based should also be the level of analysis for observation. It follows that standard

interpretation of an aggregation of scores can be inappropriate when evaluators have

failed to arrive at a similar assessment. Kozlowski & Hattrup (1992) note that “the

issues of composition that have framed this theoretical and research development in the

climate domain are directly relevant to other organizational behavior domains”

(Kozlowski, 1992, p. 162). This definition certainly includes research on organizational-

level quality assessments. To this end, they argue that “the relevant issue for the

consensus process predicted by the climate composition model is within-group

agreement, not interrater reliability” (Kozlowski, 1992, p. 163). Kozlowski & Hattrup

(1992) note that interrater reliability measures are biased estimators of consensus, as

they require variance across ratees and multiple dimensions. Agreement, on the other

hand, exhibits low variance across ratees for a single dimension (Kozlowski, 1992).

2.2.2 Operational definitions of Interrater Agreement

Kozlowski & Hattrup (1992) note three generations of indices attempting to

characterize agreement. First-generation indices of agreement used the proportion

agreement as an indicator, and were limited in two regards: (1) they did not take

chance agreement into account, a situation that was reasonably probable for discrete

rating scales; (2) they treated agreement as a dichotomous phenomenon, which is

inaccurate if ordinal or interval rating scales are employed (Kozlowski, 1992).
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As would be expected from an evolutionary perspective, second-generation indices

of agreement (e.g., Cohen, 1968; Finn, 1970; Lawlis & Lu, 1972; Lu, 1971; Tinsley &

Weiss, 1975) sought to correct the limitations of the first-generation indices. To this end,

second-generation indices of agreement attempted to take random ratings into account

by assuming random ratings would result in each anchor point on a rating scale having

an equal probability of being selected, resulting in a rectangular distribution describing

the random rating pattern (Kozlowski, 1992). Furthermore, a number of the second-

generation indices of agreement sought to permit relative agreement or disagreement,

rather than holding agreement in the absolute, all-or-nothing sense of the first-

generation indices (Kozlowski, 1992). However, second-generation indices of

agreement were still limited by possible response bias: “to the extent an unknown

amount of unimodal response bias is present, the use of a rectangular distribution will

overestimate expected variance, thus overestimating agreement” (Kozlowski, 1992, p.

163).

Third-generation indices of agreement are based on the idea that “chance

responding is considered by many to be an untenable representation of responses

involving psychological processes. Responses to discrete categories or scales are known

to be affected by a variety of response biases that preclude the assumption of a purely

random distribution” (Kozlowski, 1992, p. 163). To this end, third-generation indices of

agreement (e.g., James et al., 1984; James et al., 1993) propose using alternatives to the

rectangular distribution when estimating the underlying distribution of ratings. The

intent of using empirically based distributions for the expected distribution of ratings

for a given scale was to reduce the potential bias in the indices due to potential

response bias (Kozlowski, 1992).

2.2.2.1 Weighted Kappa

While Cohen’s (1960; 1968) weighted kappa estimator (used only for designs with

two raters) permits designating weights to scale levels of disagreement, underlying this

index is the purely random model for chance ratings that limits most second-generation
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indices (Kozlowski, 1992). The basis of the weighted kappa estimator is a coefficient of

agreement for nominal scales, expressed as the proportion of agreement corrected for

chance (Cohen, 1960; Cohen, 1968). Tinsley & Weiss (1975) suggest that the weighted

kappa index is ideally suited to nominal scales, where the limitation of dichotomous

agreement is actually an advantage, but otherwise recommend against its use.

The formula for Cohen’s weighted kappa statistic is as follows (Cohen, 1968):

2.2.2.2 Chi-Square

Lawlis & Lu (1972) developed a non-parametric index of agreement based on the

Chi-Square statistic that permits the researcher to set different ranges of agreement, that

is, the maximum deviation from perfect agreement that will still be considered

agreement (Kozlowski, 1992).

Weighted kappa:

 is the observed proportion of agreement

 is the proportion of agreement expected by chance
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The formula for Lawlis & Lu’s Chi-square index of agreement is as follows (Lawlis

& Lu, 1972):

2.2.2.3 Rater by Ratee ANOVA

Lu (1971) developed an index of agreement based on a two-way factorial ANOVA

of a Rater by Ratee matrix. Maximum interrater agreement occurs when within-subjects

variance is at a minimum, and the seriousness of disagreement is proportional to the

squared magnitude of the disagreement (Lu, 1971). This model also assumes that every

rating has the same probability, given purely random assignments by the raters.

The equation for the coefficient of agreement proposed by Lu (1971) follows:

Chi - square:

 is the number of ratees being rated

 is the number of observed agreements

 is the number of observed disagreements

 is the number of raters

 is the number of points on the rating scale

 is the probability of  judges agreeing by chance,  and is equal to the number

of possible ways of achieving agreement divided by the number of possible 

combinations of  ratings ( )

Notes:  0.5 is a correction for continuity

The sampling distribution is the chi - square distribution with one degree of freedom
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Rater by Ratee ANOVA coefficient of agreement:
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2.2.2.4 T Index

Tinsley & Weiss (1975) propose a variation on Lawlis & Lu’s (1972) Chi-Square

index with their T index, which seeks to indicate not only whether agreement is better

than chance, but also whether interrater agreement is low, moderate, or high. T is 0.0

when the observed agreement is no more than would be expected by chance, and T is

1.0 when perfect agreement is observed.

The formula for the T index is as follows (Tinsley & Weiss, 1975):

2.2.2.5 Finn’s Index

Finn (1970) attempts to treat agreement proportionally, but his estimator suffers

from problems endemic to second-generation indices, including the assumption of a

rectangular distribution describing purely random ratings (Kozlowski, 1992). Using a

rectangular distribution as the benchmark for expected variance, the estimator linked

agreement to the extent to which observed variance was less than expected variance

(more specifically, the ratio of observed to expected variance subtracted from one

yielded the proportion of agreement for the group of raters) (Kozlowski, 1992). Finn’s

index is designed for ordinal ratings (Tinsley & Weiss, 1975).

T

T
N NP
N NP
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 index:

 is the number of agreements

 is the number of ratees rated

 is the probability of chance agreement
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The formula for Finn’s index is as follows (Tinsley & Weiss, 1975):

2.2.2.6 rWG

Based on the index developed by Finn, James et al. (1984) operationalized interrater

agreement as an index for assessing within-group agreement (rWG). James et al. (1984)

suggested that previous data from the rating scales can be used to construct alternative

expected distributions to reduce the potential response bias. Despite the advances

associated with their development of indices for agreement in the cases of a set raters

rating a single ratee on a single item (rWG) or on multiple item scales (rWG(J)), James et al.

(1984) sparked a round of debate by mislabeling these indices as measuring reliability.

Schmidt & Hunter (1989) successfully demonstrated that rWG was not consistent with the

classical model of reliability and therefore should not be used as an index of reliability.

However, Schmidt & Hunter’s (1989) critique did not consider that the use of rWG was in

a context which made agreement, not reliability, the critical element in aggregation,

much less that despite the misleading labeling, rWG was intended (and functions as) an

index of agreement, conceptually and operationally distinct from indices of reliability

(Kozlowski, 1992). Kozlowski & Hattrup (1992) propose that rWG is useful as an index of

agreement with two boundary conditions: (1) the rating scales should be of sufficient

psychometric quality (e.g., have good reliability and construct validity); (2)

independent norms should be used to guide estimates of the lower bound of

agreement. Kozlowski & Hattrup (1992) note rWG is most useful when the number of

raters is large or agreement is high, which may imply prior knowledge of the degree of

agreement (possibly precluding the necessity for a test). In response to the scrutiny

Finn's index:

where =  and

 is the number of scale categories
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generated by their initial mislabeling, James et al. (1993) published a defense of rWG as

an index of agreement.

The formula for rWG is as follows (James et al., 1993):

2.2.3 Conceptual definitions of Interrater Reliability

Interrater reliability or consistency measures the level of variation in ratings

between raters. Interrater consistency is typically defined as “the relative lack of

variation between evaluators” (Coleman, 1996, p. 30). Drawing on the work of Lawler

(1967), Saal et al. (1980) define interrater reliability as “the extent to which two or more

raters independently provide similar ratings on given aspects of the same individual”

(Saal et al., 1980, p. 419), although this discussion is in the context of a multitrait-

multirater matrix and convergent validity.

2.2.4 Operational definitions of Interrater Reliability

Saal et al. (1980) found five distinct operational definitions of interrater reliability in

their review of 22 studies.

2.2.4.1 Intraclass Correlations

A common approach to operationalizing interrater reliability is based on computing

intraclass correlation coefficients (Saal et al., 1980; Saal & Landy, 1977; Shrout & Fleiss,

1979). Shrout & Fleiss (1979) define six different forms of the intraclass correlation, and

James et al.'s  index:

where  is an interrater agreement index for the proportional 

reduction in error variance

 is the observed variance on rating variable 

 is the theoretical benchmark for responses attributable totally

to random measurement errors
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prescribe applications for each based on three special cases: (1) each ratee is rated by a

different set of k raters; (2) a random sample of k raters rates n ratees each; (3) each ratee

is rated by each of the same k raters. Case 2 is most applicable to this research, even

though the sample of raters is nonrandom, because it permits statistical inferences

about the population of raters as a whole, rather than the specified sample.

Using the naming conventions for data described in Table 2.2 above, the

formulation of intraclass correlations is as follows (Saal et al., 1980):

2.2.4.2 Variance Analysis

Bernardin (1977) operationalized interrater reliability by measuring the standard

deviation of the ratings on each dimension for each ratee. Smaller variance was

interpreted as greater reliability. Perhaps one of the most intuitive tests of interrater

reliability, this test suffers from the problem of establishing the baseline variance

against which the observed variances should be compared. Furthermore, the results of

a variance analysis can be interpreted in terms of interrater reliability, halo error, and

range restriction.

Based on the data design shown in Table 2.2, the formula for variance analysis is as

follows (Saal et al., 1980):

Intraclass correlations:

(a) Reliability of a single rater's ratings:

(b) Reliability of the average of several rater's ratings:

MS(Ratees) MS(Raters Ratees)
MS(Ratees) (j-i)MS(Raters Ratees)

MS(Ratees) MS(Raters Ratees)
MS(Ratees)

− ×
+ ×

− ×

Variance analysis:

 for ratings assigned to individual ratees on a single dimension sX i d⋅
2
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2.2.4.3 Rater Intercorrelations

For the instance of pairs of raters rating a single ratee on all dimensions, interrater

consistency has been operationalized through correlations between these pairs

(Bernardin, 1977; Bernardin, Alvares & Cranny, 1976a). Statistically significant

correlations explaining a large degree of the variance are interpreted as high interrater

reliability or convergent validity (Saal et al., 1980). This method is similar to the

intraclass correlation, which produces an average of all pairs of rater intercorrelations.

Using the data design portrayed in Table 2.2, the formulation of rater

intercorrelations is as follows (Saal et al., 1980):

2.2.4.4 Ratee Main Effect

Based on a Rater by Ratee by Dimension ANOVA, interrater reliability is

operationalized by the presence of a statistically significant ratee main effect that

explains a large proportion of the rating variance (Friedman & Cornelius, 1976; Saal et

al., 1980). Note that this operational definition of interrater reliability is identical to one

used for range restriction discussed below (Saal et al., 1980).

Based on the conventions of Table 2.2 shown above, the formula for the presence of

a Ratee main effect is as follows (Saal et al., 1980):

Ratee main effect (for each dimension):

MS(Ratees)
MS(Raters Ratees)×

Rater intercorrelations:

 for all possible combinations of raters yields a  correlation matrix

Note:  average correlations based on Fisher's  to  transformation over all possible

rater combinations are also often reported.

 r j j

r z
X ijd , X ij d′ ×



44

2.2.4.5 Rater x Ratee Interaction

This operational definition of interrater reliability is also based on a Rater by Ratee

by Dimension ANOVA. This approach links the absence of a statistically significant

Rater by Ratee interaction effect to interrater reliability. Note that this operational

definition is identical to one that is used for halo error, although it is the presence—not

absence—of the Rater by Ratee interaction effect that is linked to presence of halo error

(Saal et al., 1980).

Using the data design portrayed in Table 2.2 above, the formulation of the absence

of a Rater x Ratee interaction is as follows (Saal et al., 1980):

Absence of Rater  Ratee interaction:×
×

× ×
MS(Raters Ratees)

MS(Raters Ratees Dimensions)
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2.3 Halo Error

 Borman (1975) describes the halo effect (halo error) as the most pervasive rater

error. First described in 1920 by Edward L. Thorndike as the situation where “those

giving the ratings were unable to analyze out these different aspects of the person’s

nature and achievement and rate each in independence of the others” (Thorndike, 1920,

p. 25). Halo error is “a rater’s tendency to think of a person as generally good or

generally inferior” (Saal et al., 1980, p. 414). This tendency will result in relatively high

intercorrelations among presumably different dimensions or criteria.

2.3.1 Conceptual definitions of Halo Error

One definition of halo error is when a rater will “assign ratings to individuals by

attending to a global impression of each ratee rather than by carefully distinguishing

among levels of performance that individual ratees exhibit on different performance

dimensions” (Borman, 1975, p. 556). Korman (1971) defines halo error as “the tendency

to allow one characteristic of a rating object to dominate ratings along other dimensions

of the object being rated” (Korman, 1971, p. 180). Bernardin & Walter (1977)

hypothesize a procedure which “would facilitate better discrimination across

dimensions (i.e., less halo)” (Bernardin & Walter, 1977, p. 65), a definition supported by

later study (e.g., Bernardin & Pence, 1980). DeCotiis (1977) suggests “halo error reflects

a rater’s unwillingness or inability to distinguish among the dimensions of a given

ratee’s job behavior” (DeCotiis, 1977, p. 257).

Compared to the other four measures of rating effectiveness in this research,

literature conceptually defines halo error in a relatively consistent manner: “the halo

effect is consistently conceptualized as a rater’s failure to discriminate among

conceptually different and potentially independent aspects of a ratee’s behavior” (Saal

et al., 1980, p. 415). However, Nisbett & Wilson (1977) caution researchers about

complacency given this apparent consistency. Based on implicit personality theory,
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their research suggests two varieties, or levels, of halo error. The interpretation of a less

powerful halo effect which, “might be due simply to an extrapolation from a general

impression to unknown attributes,” holds that halo error serves only to have “global

evaluations… influence interpretation of the meaning or affective value of ambiguous

trait information” (Nisbett & Wilson, 1977, p. 250). The interpretation of halo error as

more powerful suggests “global evaluations may be capable of altering perceptions of

even relatively unambiguous stimuli, about which the individual has sufficient

information to render a confident judgment”(Nisbett & Wilson, 1977, p. 250). This

interpretation is supported by research and is consistent with Thorndike’s original

description of “a fundamental inability to resist the affective influence of global

evaluation on evaluation of specific attributes” (Nisbett & Wilson, 1977, p. 255). Not

only do Nisbett & Wilson’s (1977) findings support the stronger interpretation of halo,

but they demonstrate a particularly alarming finding: that raters not only were

unaware of the halo effect on their ratings, but believed the direction of influence was

opposite the true direction. That is, raters exhibiting halo error ascribed their (positive

or negative) global evaluation of the ratee to their (positive or negative) appraisal of the

ratee’s attributes, rather than reporting that their (positive or negative) global

evaluation was the cause of their (positive or negative) dimensional ratings (Nisbett &

Wilson, 1977).

2.3.2 Operational definitions of Halo Error

The consistency of conceptual definition for halo error discussed previously does

not carry over to operational definitions—there exist four distinct formulations of halo

error in the literature (Saal et al., 1980), discussed in the following sections.

2.3.2.1 Dimension Intercorrelations

The approach of intercorrelations among ratings using ratee scores over raters is

conceptually aligned with halo error measuring multivariate effects across dimensions

(Saal et al., 1980). In this approach, higher correlations among ratings indicate lower

levels of discrimination among those different ratings and therefore higher measured
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halo error (Keaveny & McGann, 1975).

Based on the data naming conventions shown in Table 2.2 above, the formulation of

the dimension intercorrelations is as follows (Saal et al., 1980):

2.3.2.2 Principle Component Analysis

A principle component or factor analysis of the dimension intercorrelation matrix is

also aligned with the conceptual definition of halo error (Saal et al., 1980). This

approach links higher measured halo error to fewer principle components or factors

that emerge from the analysis (Blanz & Ghiselli, 1972; Kraut, 1975). To this end, a single

significant factor that explains a large proportion of the rating variance represents the

upper operational limit of halo error.

Given the data design shown in Table 2.2 above, the factor analysis or principle

component analysis is performed on the d by d correlation matrix resulting from the

technique shown above in Section 2.3.2.1 Dimension Intercorrelations (Saal et al., 1980).

2.3.2.3 Variance Analysis

The variance analysis approach considers the variance (or standard deviation) of a

single rater’s ratings of a single ratee across all dimensions (Bernardin & Walter, 1977).

In this instance, low standard deviation is interpreted as high halo error. Between-

group differences are calculated using multiple t tests, and within-group using an F

test. While low variance can imply high halo error, it can also signify high interrater

reliability and high range restriction. Because of confounding by other rating

effectiveness measures, the variance analysis technique is not recommended.

Dimension intercorrelations:

 yields a  correlation matrix

note:   is a different dimension from ,  chosen from the  total dimensions
 r d  d

d d D
X i d, X i d⋅ ⋅ ′ ×

′
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Using the data naming convention in Table 2.2, the formulation of variance analysis

is as follows (Saal et al., 1980):

2.3.2.4 Rater x Ratee Interaction

Of the four operational definitions of halo error, the approach of a statistically

significant Rater x Ratee interaction is the most problematic (Saal et al., 1980). Given a

Rater x Ratee x Dimension analysis of variance (ANOVA), emergence of a statistically

significant Rater x Ratee interaction (especially explaining a large proportion of the

rating variance) indicates presence of halo error (Dickinson & Tice, 1977). The

significant problem with this approach is that it is necessary to make a false assumption

to conduct the ANOVA: the dimensions are not independent, but actually different

levels of the same treatment. This assumption contradicts the underlying assumption of

rating several distinct dimensions. The number of distinct dimensions are rated

precisely because they are deemed qualitatively and conceptually different. However,

an ANOVA assumes that the dimensions are related qualitatively and conceptually.

This situation is like “treating height and weight as measure of the same dependent

variable—perhaps size. Clearly, conceptual precision is not maximized” (Saal et al.,

1980, p. 424). Because of these methodological problems with this approach, it is not

recommended.

Based on the conventions of Table 2.2, the formula for determining Rater x Ratee

interaction is as follows (Saal et al., 1980):

Rater  Ratee interaction:×
×

× ×
MS(Raters Ratees)

MS(Raters Ratees Dimensions)

Variance analysis:

 for the dimension ratings for each rater - ratee combination:sXij⋅
2
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2.4 Leniency and Severity

Leniency and Severity are the tendency among raters to rate consistently too high

and too low, respectively. Despite the apparent clarity of this definition of leniency and

severity, definitions are often confused in the literature. Furthermore, this type of error

is difficult to distinguish from characteristics of the ratees. That is, exemplary ratees

should have correspondingly high ratings; those high ratings may be misdiagnosed as

leniency on the part of the rater (Saal et al., 1980). Poor scaling procedures, such as a

scale with a psychological midpoint different from its numerical midpoint, could also

be misdiagnosed due to resultant level effects (Saal et al., 1980). It follows that any

combination of leniency and severity, ratee characteristics, or scaling procedures can

produce a displaced mean rating.

2.4.1 Conceptual definitions of Leniency and Severity

Korman (1971) implicitly defines severity as the opposite of leniency: “the tendency

to rate all social objects in a relatively favorable manner and not to attribute negative

aspects to them” (Korman, 1971, p. 181). Based on a literature review, Saal et al. (1980)

recognize three distinct conceptual definitions of leniency and severity: as a shift in

mean ratings from the midpoint of the rating scale; deviation from an absolute or true

rating; and as a rating effect. Recognizing the lack of a true score, Bernardin et al.

(Bernardin, LaShells, Smith & Alvares, 1976b) employ a definition of leniency and

severity based on a shift in mean ratings from the midpoint of the rating scale. At face

value, this definition is the most robust of the conceptual definitions discussed in this

section. However, as discussed previously, the characteristics of the ratee will often

confound this rating error. Two groups of researchers define leniency in terms of a true

performance score: “leniency error is the response-set generally attributed to easy raters

(positive leniency) on the one hand and hard-nosed raters (negative leniency) on the

other” (DeCotiis, 1977, p. 257), “leniency is the tendency to assign a higher or lower

rating to an individual than is warranted by the behavior of that individual” (Saal &
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Landy, 1977, p. 25). The clear difficulty with leniency defined in terms of an absolute or

true score is the lack of universally accepted true score in most rating situations.

Subjective dimensions are particularly affected, as the very nature of what is being

measured precludes the definition of at true score. Borman (1977) defines leniency and

severity as a rating level effect, a conceptually reasonable yet uninformative definition.

2.4.2 Operational definitions of Leniency and Severity

To fully quantify leniency and severity, it is necessary to consider measurements of

both level and dispersion effects. Based on their analysis of 22 studies, Saal et al. (1980)

note three different operational definitions of leniency and severity, discussed below.

2.4.2.1 Mean Dimension Ratings

A simple comparison of mean dimension ratings with the scale midpoints is

consistent with the conceptual definition of leniency and severity used by Bernardin et

al. (1976b), and the most popular operational definition (Saal et al., 1980). With this

definition, significant differences between the dimensional mean and the midpoint are

interpreted as leniency if the mean is greater than the midpoint, and severity if the

mean is less than the midpoint (Bernardin et al., 1976b). This approach characterizes a

level effect, and as such is limited by certain data patterns, such as one rater’s

consistently high ratings balancing out another rater’s consistently low ratings and

resulting in a mean dimension rating at the approximate midpoint of the rating scale.

While this approach is straightforward, it begs the question of appropriateness in any

given research context, specifically organizational assessments. The choice of the scale

midpoint is, admittedly, an arbitrary one, chosen to maximize use of the rating scale.

However, two instances can be considered in which the scale midpoint should not be

chosen as the reference point against which the mean dimension rating is compared.

First, an organizational assessment (e.g., a state quality award) may be such that the

pool of applicants are in fact above average (i.e., a mean elevated above the scale

midpoint is expected), in which case the mean dimension ratings should be compared

to the observed grand mean or an expected mean calibrated to the population of
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interest. Second, the rating scale itself may not lend itself to using the midpoint as the

benchmark for the most common behavior. Many behaviorally anchored rating scales

used in organizational assessments (such as the one used for the State Quality Award in

this research) are not designed such that the greatest frequency of behaviors are

expected to occur at the scale midpoint. For example, the SQA rating scale may have

been designed such that the majority of applicants were expected to fall into the 70

percent to 90 percent range on Dimension 8: Results Over Time. While this scenario

results in a mean dimension score elevated above the scale midpoint (50 percent), the

scores are aligned with expectations that the 70 to 90 percent range would represent a

high frequency of the behaviors. Therefore, there is no conceptual justification for

interpreting the elevated mean dimension rating as evidence of leniency. For these two

reasons, it is important to consider this approach useful with respect to optimizing use

of the rating scale (i.e., seeking to have the midpoint of the scale correspond to the most

frequently expected behavior) but limited with respect to assessing the prevalence of

leniency and severity.

Based on the data design shown above in Table 2.2, the formula for calculating the

mean dimension ratings is as follows (Saal et al., 1980):

2.4.2.2 Rater Main Effect

Saal et al. (1980) note a slightly less popular approach based on a Rater by Ratee by

Dimension ANOVA. A significant rater main effect explaining a large proportion of the

rating variance is interpreted as evidence of leniency or severity (Friedman &

Cornelius, 1976). This approach characterizes a dispersion effect, and in the two

problematic situations described previously for the mean dimension ratings approach,

would likely result in a statistically significant rater main effect—interpreted as the

presence of leniency or severity.

Mean Dimension Rating:

M M Md i d jd⋅⋅ ⋅ ⋅= =
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Using the notation shown above in Table 2.2, the formula for determining the rater

main effect is as follows (Saal et al., 1980):

2.4.2.3 Skewness

If one assumes a normal distribution as the ideal case for the rating data, an analysis

of the skewness of the rating distribution can be interpreted in terms of leniency and

severity (Landy, Farr, Saal & Freytag, 1976). With this method, significant negative

skewness indicates leniency, while significant positive skewness indicates severity. Of

the three operational definitions of leniency and severity, the use of skewness is the

least popular (Saal et al., 1980). The fundamental weakness of this approach is the

assumption of normalcy, a condition that rarely holds for real world situations.

Based on the naming convention shown above in Table 2.2, the formulations of

skewness are as follows (Saal et al., 1980):

Rater Main Effect (for each dimension):

MS Raters
MS Raters Ratees

( )
( )×

Skewness (of dimension ratings):

(a) Skewness of all  scores (includes every rater - ratee combination)

(b) Skewness of the  scores (focuses on ratee's ratings across raters)

(c) Skewness of the  scores (focuses on raters'  ratings across ratees)

X

X

X

ijd

i d

jd

⋅

⋅
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2.5 Central Tendency and Range Restriction

As the following discussion will demonstrate, the common use of central tendency

and range restriction as interchangeable terms is not appropriate. Saal et al. (1980) note

that discussion of central tendency is limited to textbooks, and found few mentions of

the term in their review of 22 studies. Ideally, rating systems should be designed to

maximize potential variance (aiding statistical tests) by yielding mean rating values

approximating the midpoint of the rating scale (Saal et al., 1980). Furthermore, rating

systems should adequately discriminate among ratees (Saal et al., 1980).

2.5.1 Conceptual definitions of Central Tendency and Range Restriction

Generally speaking, central tendency is the outcome of raters’ reluctance to make

extreme judgments about ratees: “central tendency error reflects a rater’s unwillingness

to go out on the proverbial limb in either direction” (DeCotiis, 1977, p. 257). Korman’s

(1971) definition of central tendency error is typical of industrial/organizational

psychology textbooks: “the tendency to rate all rating objects around the ‘middle’ or

mean of a rating continuum and not to use the extremes” (Korman, 1971, p. 180-181). If

the mean rating for a given dimension corresponds with the midpoint of the rating

scale for that dimension, there exists no distinction between central tendency and range

restriction. Therefore, Saal et al. (1980) propose that central tendency should be used

“exclusively to describe situations in which ratings are clustered about the midpoint of

the rating scale, reflecting raters’ reluctance to use either of the extreme ends of the

continuum” (Saal et al., 1980, p. 418). However, as the previous discussion of leniency

and severity may indicate, often the mean rating for a dimension does not correspond

with the midpoint of the dimension scale midpoint. If the mean rating for a dimension

were to fall significantly above or below the scale midpoint, the ratings could be

interpreted as being free from central tendency, according to Korman’s (1971)

definition. However, these ratings may still exhibit low variance around that elevated

(or depressed) mean rating—a common definition of range restriction. Saal et al. (1980)
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propose that range restriction is, “the extent to which obtained ratings discriminate

among different ratees in terms of their respective performance levels” (Saal et al., 1980,

p. 417). It is important to note that range restriction around a elevated or depressed

(lenient or severe) mean rating is no less troublesome than range restriction around the

scale midpoint (central tendency).

Saal et al. (1980) find it “therefore advisable to clearly distinguish between central

tendency and range restriction” (Saal et al., 1980, p. 418). To this end, central tendency

can be thought of as a special case of range restriction (which includes ratings clustered

around a lenient mean rating, a severe mean rating, and the midpoint of the rating

scale). It follows that central tendency is a subset of (implies) range restriction, but the

converse is false.

2.5.2 Operational definitions of Central Tendency and Range Restriction

Saal et al. (1980) found a number of different operational definitions of central

tendency and range restriction. It is understood that measurements addressing both

level and dispersion effects are necessary in order to completely quantify central

tendency and range restriction.

2.5.2.1 Variance Analysis

In their review of 22 studies, Saal et al. (1980) found the most common operational

definition of range restriction was estimating the standard deviation of ratings assigned

to all ratees on a specific dimension (e.g., Borman & Dunnette, 1975). This approach

links smaller standard deviations to greater range restriction. Note that it is necessary

to compare the mean rating against the scale midpoint to determine if the range

restriction represents leniency, severity, or central tendency. This approach is aligned

with the  conceptual definition of range restriction, but is somewhat tricky regarding

the definition of smaller variance. Smaller variance could be defined using within-

group comparisons or comparisons against the expected variance of appropriate

distributions.
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Given the data format shown above in Table 2.2, the formulations for variance of

ratings are as follows (Saal et al., 1980):

2.5.2.2 Kurtosis

Landy et al. (1976) operationalize range restriction through their analysis of the

degree of kurtosis present in the frequency distribution of dimension ratings.

Combined with an assessment of skewness, kurtosis is interpreted as indicative of

range restriction. Leptokurtosis in a given distribution of frequency ratings is

interpreted as symptomatic of central tendency error (Landy et al., 1976). Again, a

potential problem with this approach is the assumption of normalcy.

Using the conventions in Table 2.2 above, the formulations for kurtosis are as

follows (Saal et al., 1980):

2.5.2.3 Ratee Main Effect

A third approach is based on a Rater by Ratee by Dimension ANOVA. In this

operational definition, range restriction is linked to the absence of a significant ratee

main effect (Heneman, Schwab, Huett & Ford, 1975). Note that presence of the

statistically significant ratee main effect can be interpreted both as lack of range

restriction and evidence of interrater reliability (Saal et al., 1980). This approach reflects

Kurtosis (of dimension ratings):

(a) Kurtosis of all  scores (includes every rater - ratee combination)

(b) Kurtosis of the  scores (focuses on ratees'  ratings across raters)

(c) Kurtosis of the  scores (focuses on raters'  ratings across ratees)

X

X

X

ijd

i d

jd

⋅

⋅

Variance of ratings (for all ratees on a single dimension):

(a)  ,  which includes all  scores 

(b)  ,  which focuses on ratee's average ratings across raters

 s X

s

X d ijd

M i d

⋅⋅

⋅

2

2
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a dispersion effect in that it is based on a comparison of relative variances (mean

squared error).

Using the conventions shown above in Table 2.2, the formula for determining the

absence of a ratee main effect is as follows (Saal et al., 1980):

2.5.2.4  Mean Dimension Ratings

This methodology is the only of the four that specifically addresses the conceptual

definition of central tendency (Saal et al., 1980). This operational definition of central

tendency has been used by DeCotiis (1977), and examines the proximity of the mean

rating for a given dimension to the midpoint of the corresponding scale. Given that a

comparison of the mean is used to quantify leniency and severity, this measurement

exhibits characteristics of a level effect, and has the associated problems discussed in

Section 2.4.2.1.

Based on the notations shown above in Table 2.2, the formulas for mean dimension

ratings are as follows (Saal et al., 1980):

Mean Dimension Rating:

M M Md i d jd⋅⋅ ⋅ ⋅= =

Absence of ratee main effect (for each dimension):

MS(Ratees)
MS(Raters Ratees× )



Chapter 3. Research Methodology

This chapter describes the methodology used to answer the research questions

discussed in Chapter 1. Section 3.1 describes the necessary materials and equipment.

Section 3.2 describes the research procedure from start to finish. Section 3.3 describes

the data collection methodology. Section 3.4 describes the particulars of data analysis,

based on the literature review of Chapter 2.

3.1 Materials and Equipment

Materials and equipment for this research were defined by the design of this

research, which is an empirical analysis of the effectiveness of the Virginia Senate

Productivity and Quality Award rating process. Therefore, materials and equipment

necessary for conducting this research included statistical software (SPSS 8.0 for

Windows) and an IBM-compatible computer. Other materials included documentation

of the scoring process and results and related literature in the form of articles, books,

proceedings, and electronic sources. Regarding the theoretical and statistical validity of

the analyses conducted for this research, not only were the techniques and tests

validated based on an extensive literature review and the expertise of research

committee members, but an independent statistical consulting group at Virginia Tech

(the Statistical Consulting Center) provided further validation of the methods and

results of this research.

3.2 Procedure

This section includes a description of the overall research process, as well as a

detailed discussion of the research methodology employed. The particulars of the data

analysis are discussed in Section 3.4. Table 3.1 presents the structure of the research

problem—how research questions are related to hypotheses and their associated tests.

Note that the research questions in Table 3.1 seek to address Research Objective 1,

“Analyze the rating effectiveness of the State Quality Award scoring process at two
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levels: (1) among individual examiners, and (2) across groups of examiners within each

sector.” Research Objective 2, “Based on the preceding findings, propose improvements

to the State Quality Award scoring process,” will be addressed in Chapter 5. In the

interest of clarity and reducing redundancy, note that the data requirements for all data

analyses in Table 3.1 are each examiner’s score for each applicant on all eight SQA

criteria.
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Table 3.1 Structure of Research Problem

Research
Questions

Related
Hypotheses

Data
Analyses

Interrater Reliability

Q1a: How much interrater
reliability is present in the
ratings?

n/a Intraclass correlations for Case
2, ICC(2,1) (Shrout & Fleiss,
1979)

Q1b: What differences in
interrater reliability exist between
dimensions within a given
sector?

n/a Intraclass correlations for Case
2, ICC(2,1) (Shrout & Fleiss,
1979)

Halo Error

Q2a: How much halo error is
present in the ratings?

n/a Dimension intercorrelations
(Keaveny & McGann, 1975)

Q2b: What differences in halo
error exist between examiners
within a given sector?

n/a Dimension intercorrelations
(Keaveny & McGann, 1975)

Leniency and Severity

Q3a: How much leniency and
severity is present in the ratings?

n/a ANOVA rater main effect
(Friedman & Cornelius, 1976).

Q3b: What differences in
leniency and severity exist
between examiners within a
given sector?

H1: There will be a difference
in leniency and severity between
examiners within a given sector.

Presence of statistically
significant rater main effect from
ANOVA rejects null hypothesis of
equal mean dimension ratings
between examiners (Friedman &
Cornelius, 1976).

Range Restriction

Q4a. How much range
restriction is present in the
ratings?

n/a Variance analysis (Borman &
Dunnette, 1975).

Q4b: What differences in range
restriction exist between
examiners within a given sector?

H2: There will be a difference
in range restriction between
examiners within a given sector.

Statistically significant Levene’s
test for homogeneity of variance
rejects null hypothesis of equal
variance between examiners.

3.2.1 Overview

Following formulation of the research topic, the first step of this research was

determining whether the State Quality Award executive board would permit use of

scoring data for research. Once permission was secured, the research topic was more

clearly defined, and an extensive literature search was conducted. Both printed and
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online databases (e.g., FirstSearch, InfoTrac, OCLC, VTLS) were searched, as well as

prominent journals (e.g., Journal of Applied Psychology, Organizational Behavior and

Human Performance, Psychological Bulletin, Personnel Psychology, Educational and

Psychological Measurement, and Psychometrika) in the field of rating effectiveness which

accounted for about two-thirds of the reviewed journal articles. Search terms included:

interrater reliability, interrater agreement, interrater consensus, reliability, rating

effectiveness, quality award evaluations, state quality awards, quality assessments, self-

assessments, organizational assessments. The literature review yielded 169 relevant

references. Of those addressing the theory or practice of rating effectiveness, the

majority were in the field of organizational personnel performance evaluations. As

discussed in Chapter 2, the core content of the majority of these articles—improving the

rating effectiveness of assessments—is generalizable to organizational self-assessments

and quality awards. Furthermore, many of these articles implicitly or explicitly address

team assessments of individuals’ performance, a practice that is essentially the same as

team assessments of organizational performance. The majority of Chapters 1 and 2

were written on the basis of this literature review. The scoring data from the review of

written applications were received from the State Quality Award executive board in

early February 1999.

3.2.2 Research Approach

This research does not formally control certain variables nor does it involve

scientific interventions. However, there exist four possibly confounding factors in

rating effectiveness (Rater characteristics, Ratee characteristics, Rating Process

characteristics, Rating Scale characteristics), as shown previously in Figure 1.1. Table

3.2 shows the effects of these four rating effectiveness factors  on the four rating

effectiveness measures (interrater reliability, halo effect, leniency and severity, and

range restriction).
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Table 3.2 Influence of Rating Effectiveness Factors on Measures

Rating Effectiveness Factor Factor Treatment Effect(s) of Factor

Rater characteristics
(e.g., experience, psychology,
background)

• Considered variable between
examiners

• Considered constant within
examiners

• Expected to influence
measures of interrater
reliability, halo effect,
leniency and severity, and
range restriction

Ratee characteristics
(e.g., strategy, structure,
processes, level of
productivity/quality)

• Considered variable between
applicants

• Expected to influence
measures of interrater
reliability, halo effect,
leniency and severity, and
range restriction

Rating Process characteristics
(e.g., consistency, design)

• Considered constant within
sectors (all combinations of
Raters, Ratees, and
Dimensions within a given
sector)

• Given all research questions
and hypotheses are within-
sector type, influence is less
than other rating
effectiveness factors

Rating Scale characteristics
(e.g., definition of criteria,
definition of anchor points,
reliability)

• Considered constant for all
cases (all combinations of
Raters, Ratees, and
Dimensions)

• Given presence as constant
factor in all analyses,
influence is less than other
rating effectiveness factors

3.3 Data Collection

As a part of the State Quality Award application process in a given year, each

applicant organization is evaluated against a set of criteria (see Table 1.4). Typically, the

SQA process is structured such that each sector will use the same set of examiners

(raters) to rate all organizations (ratees) in that sector on the same criteria (dimensions).

This data collection process yields a full Rater by Ratee by Dimension design. A Rater

by Ratee by Dimension data design can be visualized as a cube in space, for which the

x-axis corresponds to the Ratee, the y-axis to the Rater, and the z-axis to the Dimension

(see Figure 3.1). Figure 3.1 uses the notation introduced in Table 1.2 used throughout

this research, where i is the index for the Ratee (applicant), j is the index for the Rater

(examiner), and k is the index for the Dimension (SQA criteria). Each intersection of the

three axes creates a unique cell, or subcube. Within each cell (a specific combination of

i, j, and k) is one data point, namely, a specific examiner’s (j) rating of a specific

applicant (i) on a specific criterion (k).
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Figure 3.1 Depiction of Full Rater by Ratee by Dimension Design

The exception to this full Ratee by Rater by Dimension design was the Private

Manufacturing Sector, which had a partial Rater by Ratee by Dimension design (in

which a subset of the raters rate some of the ratees on all dimensions). The collection

design for each of the four sectors (the Private Manufacturing Sector, Private Service

Sector, Public Local Sector, and Public State & Federal Sector) is summarized in Table

3.3.

To facilitate computer-based analysis, all ratings (scores) were converted from their

original form as percentage values between 0 percent and 100 percent, inclusive, to the

decimal equivalent of the percentage score between 0.000 and 1.000, inclusive.
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Table 3.3 Design of Data Collection

Sector Collection Design

Private Manufacturing Partial Rater by Ratee by Dimension*

Private Service Rater by Ratee by Dimension

Public Local Rater by Ratee by Dimension

Public State and Federal Rater by Ratee by Dimension

* See Table 3.6 for a visualization of the incomplete design

The specific number of Ratees, Raters, and Dimensions associated with each sector

is shown in Table 3.4.

Table 3.4 Number of Ratees, Raters, and Dimensions by Sector

Sector Number of
Ratees

(Applicants)

Number of
Raters

(Examiners)

Number of
Dimensions

(SQA criteria)

Private Manufacturing 12 16 8

Private Service 6 6 8

Public Local 4 6 8

Public State and Federal 3 6 8

All sectors used the same eight SQA criteria as the dimensions against which

applicants are evaluated. However, only the Private Service Sector, Public Local Sector,

and Public State & Federal Sector consistently used the same six examiners (within each

sector) to evaluate all applicants within that sector. The problem posed by the Private

Manufacturing Sector, in which there were more examiners than applicants, the same

examiners were not used for all applicants, and six examiners were not always used,

will be discussed later.

Given the typical Ratee by Rater by Dimension research design, it follows that a

given organization will have a data set similar to the example shown in Table 3.5. Note

that Table 3.5 reflects the percentage scores rather than the computed scores (equivalent
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to the percentage score multiplied by the respective criterion point value shown in

Table 1.3). Use of percent scores facilitates comparison between dimensions, and

removes the weighting effect of different criterion point values from the statistical

analyses discussed in the following sections.

Table 3.5 Example Ratings for Applicant k

Examiner

Criterion 1 2 3 4 5 6

1 50.0% 65.0% 80.0% 50.0% 80.0% 60.0%

2 50.0% 65.0% 70.0% 60.0% 70.0% 60.0%

3 40.0% 70.0% 75.0% 10.0% 90.0% 50.0%

4 40.0% 75.0% 80.0% 40.0% 90.0% 60.0%

5 40.0% 85.0% 85.0% 60.0% 90.0% 70.0%

6 40.0% 65.0% 80.0% 70.0% 80.0% 50.0%

7 40.0% 65.0% 85.0% 40.0% 80.0% 60.0%

8 40.0% 75.0% 85.0% 40.0% 80.0% 60.0%

As indicated in Table 3.5, data for this research can take any value from 0 percent to

100 percent, although in practice ratings are usually based on multiples of 10 percent.

The rating data therefore can effectively be described as discrete interval data (note that

the rating scale is theoretically continuous, but in practice becomes discrete due to use

of scores that may be multiples of one percent, five percent, or ten percent).

As illustrated in Table 3.5, the three sectors that used the full Rater by Ratee by

Dimension design (the Private Service Sector, Public Local Sector, and Public State &

Federal Sector) had one unique data point for each combination of Rater, Ratee, and

Dimension. However, the Private Manufacturing Sector data suffers from a number of

problems which directly impact related statistical analyses. Table 3.6 shows the data

structure for the Private Manufacturing Sector.
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Table 3.6 Data Structure for the Private Manufacturing Sector

Ratee

Rater 1 2 3 4 5 6 7 8 9 10 11 12

Total data
points per

Rater

1 8 8 8 8 8 8 8 8 8 8 8 8 96

2 8 8 8 8 8 8 8 56

3 8 8 8 8 8 8 8 56

4 8 8 8 8 8 8 48

5 8 8 8 8 8 8 8 56

6 8 8 8 8 8 8 8 56

7 8 8

8 8 8

9 8 8 8 8 32

10 8 8 8 8 8 8 48

11 8 8 8 8 8 8 48

12 8 8 8 24

13 8 8

14 8 8 16

15 8 8

16 8 8

Total
Raters per

Ratee
6 6 5 6 6 6 6 6 6 6 7 6

Notes: Figures in cells represent the number of data points for that Rater-Ratee combination (one rating for each of
the eight dimensions). Empty cells are indicated by gray shading.

One problem with the data structure for Manufacturing is the large quantity—62.5

percent—of empty cells. Of the 192 possible cells (16 Raters multiplied by 12 Ratees),

only 37.5 percent (72) contain data. This problem is due to the use of more raters (16

examiners) than ratees (12 applicants), given the almost consistent practice of using a

subset of six examiners per applicant. While certain statistical methods can take empty

cells into account, this issue is further compounded by two factors: (1) the number of

examiners evaluating each applicant is not constant (note the Total at the bottom of

Table 3.6), and (2) the examiners are not assigned evenly across applicants. That is, of



66

the 16 raters, only one gave ratings for all 12 ratees. Four raters evaluated seven ratees

each, but not necessarily the same seven ratees. Similarly, three raters evaluated six

different ratees each. The requirements for tests of statistical significance typically

preclude sample sizes of less than four. Therefore, almost half (7 of 16) of the raters do

not allow statistical analysis, especially in the five cases of raters only rating one ratee.

3.3.1 Measurement of Variables

The variables of interest in this research are those specified in the State Quality

Award as the evaluation criteria. As listed previously (see Table 1.3), the eight

dimensions selected for analysis correspond closely to the eight SQA criteria applicants

are evaluated against. The exception to a perfect one-to-one correspondence between

the SQA criteria and the dimensions under study is the 3rd SQA criterion—Employee

Involvement, Development, and Management of Participation—which is theoretically

evaluated against both the Approach/Deployment and Results guidelines. An

examiner evaluating an applicant on SQA Criterion 3 would therefore theoretically

yield two distinct scores, one for each of the two scoring guidelines. In practice,

however, the SQA averaged the Approach/Deployment and Results scores to yield an

aggregate measure for Criterion 3. The aggregation of the scores occurred at different

points in the scoring process, and precludes reverse engineering the independent scores

for the two guidelines. Therefore, while the scores reflected in Dimension 3 perfectly

represent the collected scores for SQA Criterion 3, this research recognizes the

aggregated nature of Dimension 3.

3.4 Data Analysis Method

The data analysis methods used in this research were selected from the discussion

in Chapter 2 of the various ways of assessing rating effectiveness. The following

sections present a detailed description of the statistical tests used to assess four

elements of rating effectiveness: interrater reliability, halo error, leniency and severity,

and range restriction. This research focuses on these elements because, taken together,
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they permit a full analysis of rating effectiveness in its most common forms.

The statistical tests discussed below were calculated using SPSS 8.0 for Windows, a

robust statistical software application, and Microsoft Excel 97, a spreadsheet

application.

3.4.1 Interrater Reliability

While this research recognizes the distinction between interrater reliability and

interrater agreement argued in the research of Kozlowski & Hattrup (1992), it examines

only interrater reliability. This is because the data do not meet one of the two boundary

conditions (the rating scales should be of sufficient psychometric quality (e.g., have

good reliability and construct validity)) necessary for computing James et al.’s (1993)

rWG , the most robust measure of interrater agreement. Furthermore, the lack of available

data from previous years (as well as questions regarding the validity of use, were such

data available) precludes empirical determination of estimates of the lower bound of

agreement.

Therefore, to address Q1a: How much interrater reliability is present in the

ratings and Q1b: What differences in interrater reliability exist between dimensions

within a given sector, this research selected a particular formulation of the intraclass

correlation based on existing research (e.g., Saal, Downey & Lahey, 1980; Shrout &

Fleiss, 1979) and alignment of this measure with the common conceptual definition.

Fundamentally, the intraclass correlation seeks to compare the Rater-based variance in

scores across ratees for a given dimension.

Shrout & Fleiss (1979) recognize three distinct cases, each of which requires a

separately specified model to describe its results: (1) each ratee is rated by a different

set of k raters; (2) a random sample of k raters rates n ratees each; (3) each ratee is rated

by each of the same k raters. Given the predominance of a Rater by Ratee by Dimension
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design for this research and the need to make inferences about a larger population of

examiners based on the subset(s) in each sector, the most appropriate technique

suggested by Shrout & Fleiss (1979) is Case 2, and the use of ICC(2, 1). That is, Case 2 is

most appropriate—even though the sample of raters is not purely random—because it

permits statistical inferences about the population of raters as a whole, rather than just

about the specified sample. Note that the technique of ICC(2, 1) precludes a statistical

analysis of between-applicants differences, given the across-applicants design

necessary to obtain the error term. This issue is not limited to ICC(2, 1), but is endemic

to correlational analyses and variance analyses which seek to measure interrater

reliability, given that the data used in research is not test-retest or longitudinal in

design. Were time-sequenced ratings of the same applicants by the same examiners

available, these could form the basis of the residual error term, and facilitate between-

applicant comparisons. The formulation for the Case 2 intraclass correlation is shown

below (Shrout & Fleiss, 1979).

Shrout & Fleiss (1979) also propose a method of determining the statistical significance

of ICC(2, 1), which is based on an F test, using FO = BMS/EMS with (n – 1) and (k – 1)(n

– 1) degrees of freedom, respectively.

Based on the nature of the data (i.e., the lack of repeated measures for each case,

such as for time-series or longitudinal data) the formulation of interrater reliability for

( )ρ
σ

σ σ σ σ
=

+ + +

−
+ − + −

ratee

ratee rater eraction error

BMS EMS
BMS (k )EMS k(JMS EMS)/n

2

2 2 2 2

1

int

estimated by:

ICC(2,1) =

based on a Ratee by Raters two - way ANOVA which partitions

the within - Ratee sum of squares (WMS) into a between - Raters

sum of squares (JMS) and a residual sum of squares (EMS),  and

where BMS is the between - ratees sum of squares



69

this research effectively looks across ratees as the source of the error term. While this is

consistent with the definition of the intraclass correlation established by Guilford in

1954:

“If each of k raters has rated n [ratees] on some [dimension] on one

occasion, we have the possibility of obtaining intercorrelations of ratings

of the n [ratees] from all possible pairs of the k raters. This suggests the

use of the statistic known as the intraclass correlation, which gives

essentially an average intercorrelation” across all possible pairwise

intercorrelations (p. 395)

it is not necessarily in alignment with the conceptual definition of interrater reliability,

which can anticipate a measure of rater consistency for all raters on a single dimension

for a single ratee. Because the intraclass correlation looks across ratees for data

(ratings), it yields an estimate of consistency at a higher level of analysis (i.e., for all

ratees) than would be the case for alternate measures of interrater reliability evaluating

each case (combination of ratee and dimension). Note that a requirement for statistics

examining each case (combination of ratee and dimension) is repeated measures for

each case, such as a time-series or test-retest design. Otherwise, formulation of the error

term is impossible. Because this research is concerned with the overall state of rating

effectiveness for the State Quality Award, the use of ICC(2, 1) is consistent with the

purpose of this research. Moreover, the data design for this research precludes use of

statistics requiring repeated measures.

Q1a will therefore be addressed using ICC(2, 1), derived from a custom two-way

ANOVA calculated in SPSS 8.0 (using Type III Sum of Squares and including the

intercept in the model) with Ratee and Rater as fixed factors (no interaction term) and

the associated scores for a given Dimension as the dependent variable. Based on this

ANOVA, ICC(2, 1) and the associated level of significance will be computed in Excel
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with the output of the SPSS ANOVA tables (see Appendix E for the edited output of

SPSS, including the two-way ANOVA tables for each case) using the following

formulation:

Q1b will be addressed by a simple comparison of the values of ICC(2, 1) for each

dimension within a given sector.

This research recognizes one important caveat regarding the interpretation of the

statistical significance term for ICC(2, 1) as presented in Chapter 4. This formulation of

statistical significance does not test whether a given value of ICC(2, 1) is significantly

different from zero—the most common form of significance for statistics. Instead, it

corresponds to the emergence of a statistically significant Ratee main effect (i.e., at least

one Ratee is significantly different from the group of Ratees). This formulation of

statistical significance is also potentially conceptually difficult to grasp, despite research

supporting the use of this method. Because the statistical significance term for a given

ICC(2, 1) value is not the expected form (testing significant difference from zero) nor is

it easy to understand how the Ratee  main effect significance relates to ICC(2, 1), this

research recommends that the reader be cautious in assigning the usual importance and

meaning to the statistical significance of ICC(2, 1) values. In fact, as a result of the issues

surrounding this formulation of statistical significance, this research cautions the reader

not to attach the traditional importance and interpretation to the statistical significance

figures given for the ICC(2, 1) statistic.

ICC(2,  1)
RATEE error

RATEE k error RATER RATEE

F  for ICC(2,  1) =
RATEE

error
Note:  RATEE,  RATER,  and error terms above are the respective

mean square values from the two - way ANOVA. Therefore,  

significance for ICC(2,  1) =  RATEE main effect significance

from two - way ANOVA

o

=
−

+ − + −( ) ( ) /1 k n
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Because all four sectors have eight dimensions, the outcome of the interrater

reliability data analyses was 32 figures for ICC(2, 1). The data structure used in

computing interrater reliability is shown in Table 3.7.

Table 3.7 Data Structure for Interrater Reliability for Dimension k

Rater

Ratee 1 2 3 … j

1 SCORE11k SCORE12k SCORE13k … SCORE1jk

2 SCORE21k SCORE22k SCORE23k … SCORE2jk

3 SCORE31k SCORE32k SCORE33k … SCORE3jk

… … … … …

i SCOREi1k SCOREi2k SCOREi3k … SCOREijk

3.4.2 Halo Error

To address Q2a:How much halo error is present in the ratings and Q2b:What

differences in halo error exist between examiners within a given sector, this research

calculated dimension intercorrelations, a commonly used and statistically valid

approach. Halo error, as defined by this research, is the extent to which examiners fail

to discriminate among conceptually different dimensions in their evaluation of the

same applicant. Based on this definition, dimension intercorrelations—the statistical

proxy for halo error—establish the degree to which the scores on (presumably)

independent dimensions (SQA criteria) are correlated, or share common variance.

Q2a was therefore addressed through the use of the determinant of dimension

intercorrelation matrices for each examiner, wherein higher correlations among ratings

indicate lower levels of discrimination among those different ratings and therefore

higher measured halo error (Keaveny & McGann, 1975). For a given examiner, the

dimension intercorrelation will examine the correlations between all ratings for two

dimensions. The direct result of this analysis is an 8 by 8 correlation matrix, with 28
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nonredundant pairwise comparisons of dimensions. However, the figure of interest—

the determinant of the resultant 8 by 8 matrix—was used as an aggregate estimate for

halo error for a given examiner.

Q2b was assessed by simple comparison of the examiners’ dimension

intercorrelation matrix determinants, given that a statistical analysis of differences is

impossible for determinants, especially as the underlying distribution of the matrices

was unknown.

Based on the data naming conventions shown in Table 2.2, the formulation of the

dimension intercorrelations is as follows (Saal et al., 1980):

The data structure used for calculating the Halo effect for a given rater is shown in

Table 3.8, where SCOREijk is the jth examiner’s percent score for applicant i on dimension

k. In these calculations, for each case (combination of rater and dimension) the

correlations look across ratees for the data set.

Table 3.8 Data Structure for Halo Effect for Rater j

Dimension

Ratee 1 2 3 … 8

1 SCORE1j1 SCORE1j2 SCORE1j3 … SCORE1j8

2 SCORE2j1 SCORE2j2 SCORE2j3 … SCORE2j8

3 SCORE3j1 SCORE3j2 SCORE3j3 … SCORE3j8

… … … … …

i SCOREij1 SCOREij2 SCOREij3 … SCOREijk

Dimension intercorrelations:

 yields a  correlation matrix

note:   is a different dimension from ,  chosen from the  total dimensions
 r d  d

d d D
X i d, X i d⋅ ⋅ ′ ×

′
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Because the Halo effect is calculated for each examiner, the result of this analysis

was 6 dimension correlation matrices (with respective determinants) for each sector

except the Private Manufacturing Sector, which yielded 16 matrices due to the

peculiarity of this sector, which used 16 examiners.

3.4.3 Leniency and Severity

The research questions related to leniency and severity (Q3a: How much leniency

and severity is present in the ratings and Q3b: What differences in leniency and

severity exist between examiners within a given sector) were assessed through the

use of a two-way ANOVA (with Rater and Ratee the fixed factors and Rating (the

decimal equivalent of the percent score) the dependent variable). The presence of a

significant rater main effect (especially one explaining a large proportion of the rating

variance, based on the value of R squared) is interpreted as evidence of leniency or

severity (Friedman & Cornelius, 1976). Using the notation shown above in Table 2.2,

the formula for determining the rater main effect is as follows (Saal et al., 1980):

The nonbifurcate (i.e., not parsed into null and alternate forms) Hypothesis 1 is, “There

will be a difference in leniency and severity between examiners within a given sector.”

Addressing Q3b (and testing H1) based on the rater main effect approach was not

possible due to the level of analysis this approach entails (group-level versus individual

examiner level) and problems inherent in attempting to compare statistically significant

rater main effects (other than noting the presence or absence of these rater main effects

for each case). Therefore, Q3b and H1 were designed to examine differences at the

examiner level in leniency and severity based on the mean dimension rating approach.

This comparison of each examiner’s mean dimension score against the other examiners

was accomplished with a two-way ANOVA (with Rater and Ratee the fixed factors and

Rating (the decimal equivalent of the percent score) the dependent variable). The two-

Rater Main Effect (for each dimension):

MS Raters
MS Raters Ratees

( )
( )×
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way ANOVA tests H1 in the following manner (notation per Table 2.2: M = mean, i =

ratee or applicant, j = rater or examiner, k = dimension or criterion):

H1o:  Mijk = Mij’k for all j ≠ j’

H11:  Mijk ≠ Mij’k for all j ≠ j’

The presence of a statistically significant rater main effect rejects the null hypothesis of

equal mean ratings between all examiners (Friedman & Cornelius, 1976), and therefore

supports the nonbifurcate H1.

The data structure used for calculating the Leniency and Severity for a given

dimension is shown in Table 3.9, where SCOREijk is the jth examiner’s percent score for

applicant i on dimension k. Because leniency and severity is calculated for each

dimension, this analysis will yield eight results for each sector, for a total of 32

analyses.

Table 3.9 Data Structure for Leniency and Severity for Dimension k

Rater

Ratee 1 2 3 … j

1 SCORE11k SCORE12k SCORE13k … SCORE1jk

2 SCORE21k SCORE22k SCORE23k … SCORE2jk

3 SCORE31k SCORE32k SCORE33k … SCORE3jk

… … … … …

i SCOREi1k SCOREi2k SCOREi3k … SCOREijk

3.4.4 Range Restriction

The research question associated with range restriction (Q4a. How much range

restriction is present in the ratings) were addressed through the use of a variance

analysis in which smaller standard deviation of ratings assigned to all ratees on a given
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dimension was interpreted as range restriction (Borman & Dunnette, 1975). Using the

naming convention of Table 2.2, the formulations for variance of ratings are as follows

(Saal et al., 1980):

Q4b: What differences in range restriction exist between examiners within a

given sector and the associated hypothesis, H2: There will be a difference in range

restriction between examiners within a given sector, were intended to assess the

differences in range restriction at the examiner level of analysis. Given that range

restriction was operationalized through a variance analysis, H2 sought to examine

whether the variance associated with a given examiner was statistically different from

the variance of other examiners. In terms of specific statistical tests, H2 was examined

with Levene’s test for homogeneity of variance as follows (using standard naming

conventions):

H2o:  σ 2

ijk = σ 2

ij’k for all j ≠ j’

H21:  σ 2

ijk ≠ σ 2

ij’k for all j ≠ j’

The null hypothesis that variances are equal among all examiners will be rejected given

a statistically significant Levene’s test for homogeneity of variances statistic, which in

turn supports the nonbifurcate Hypothesis 2. Of the more common tests for equal (or

homogeneous) variance, Levene’s test for homogeneity of variances is the most robust

regarding the assumed underlying distribution. That is, Levene’s test is less sensitive to

departures from normality than Bartlett’s Box F, and Hartley’s Fmax statistics.

The data structure used for calculating range restriction for a given dimension is

shown in Table 3.10, where SCOREijk is the jth examiner’s percent score for applicant i on

dimension k. This calculation uses scores across ratees (for a given rater and dimension)

Variance of ratings (for all ratees on a single dimension):

(a)  ,  which includes all  scores 

(b)  ,  which focuses on ratee's average ratings across raters

 s X

s

X d ijd

M i d

⋅⋅

⋅

2

2
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as the basis for the data analyses. Because range restriction is calculated for each

dimension, this analysis will yield eight results for each sector, for a total of 32

analyses.

Table 3.10 Data Structure for Range Restriction for Dimension k

Rater

Ratee 1 2 3 … j

1 SCORE11k SCORE12k SCORE13k … SCORE1jk

2 SCORE21k SCORE22k SCORE23k … SCORE2jk

3 SCORE31k SCORE32k SCORE33k … SCORE3jk

… … … … …

i SCOREi1k SCOREi2k SCOREi3k … SCOREijk



Chapter 4. Results

This chapter presents the results of the data analysis for each research question.

Where applicable, summary statistics and graphical representations of the data are

given in addition to question-specific statistical tests. Raw data are included in

Appendices A (the Private Manufacturing Sector), B (the Private Service Sector), C (the

Public Local Sector), and D (the Public State & Federal Sector). Edited SPSS output and

intermediate calculations are included in Appendices E (interrater reliability), F (halo

error), G (leniency and severity), and H (range restriction). Section 4.1 contains data

analyses for interrater reliability. Section 4.2 contains data analyses for halo effect.

Section 4.3 contains data analyses for leniency and severity. Section 4.4 contains data

analyses for range restriction. Section 4.5 presents a summary of results. Chapter 5

discusses these results, so the following data analyses have limited discussion.

To facilitate computer-based analysis, all numerical ratings (scores) have been

expressed as the decimal equivalent of the original percentage figure (e.g., 50 percent is

expressed as 0.5). Boxplots included in this chapter include the decimal equivalent of

the original percentage scores as the y-axis, titled Rating.
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4.1 Interrater Reliability Results

This section presents the results of the data analyses for interrater reliability,

addressing Q1a: How much interrater reliability is present in the ratings; and Q1b:

What differences in interrater reliability exist between dimensions within a given

sector.

Q1a was addressed through statistically significant values of ICC(2, 1) derived from

the Ratee by Rater ANOVAs calculated for all eight dimensions in the four sectors. The

intraclass correlation quantifies the degree to which the variance in scores across ratees

are consistent. This resulted in 32 ANOVA tables (included in Appendix E) from which

ICC(2, 1) was calculated. If the value of ICC(2, 1) was relatively high, it was interpreted

as evidence of high interrater reliability, because a high value of ICC(2, 1) represents

strong relationships among the raters. Conversely, if the value of ICC(2, 1) was low,

there was evidence of low interrater reliability. While this research computed for each

ICC(2, 1) statistic the associated level of significance based on the Ratee main effect,

recall from Section 3.4.1 that this formulation of statistical significance is potentially

misleading. Therefore, the reader is cautioned not to attach the traditional importance

and interpretation to the statistical significance figures for ICC(2, 1) results.

Q1b was addressed through a simple comparison of the ICC(2, 1) values for each

dimension. Note that the use of ICC(2, 1) as a measure of interrater reliability precludes

a statistical analysis of differences between applicants, given the use of an across-

applicants design in the statistic (i.e., ICC(2, 1) seeks to correlate Raters’ scores across

Ratees for a given dimension). A given intraclass correlation statistic also does not

explicitly lend itself to comparisons with other intraclass correlation statistics,

effectively preventing a statistical analysis of differences based on the value of ICC(2, 1)

for each dimension. Therefore, the comparisons of ICC(2, 1) implicit in Q1b do not

reflect formal statistical comparisons, due to the formulation of ICC(2, 1) precluding
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calculation of whether these differences are statistically significant (Shrout & Fleiss,

1979). Accordingly, the following sections present summary tables of ICC(2, 1) for each

dimension within a sector. Additionally, boxplots are included to aid in the

visualization of these data analyses. Each figure depicts, for each Ratees (applicants) in

a given sector, a boxplot of the respective Ratings (decimal equivalent of percent scores)

on a specific dimension due to differences among Ratees (examiners). The shaded

regions or boxes in each figure contain the middle 50 percent of the data (i.e., the

shaded region is bounded by the 25th and 75th percentile scores). This shaded area is also

known as the interquartile range (IQR). The whiskers or fine lines above and below the

shaded box represent the maximum and minimum (excluding outliers and extrema)

values, respectively. Outliers are data points with values between 1.5 and 3 box lengths

(note that box length is synonymous with IQR) from the upper or lower edge of the

box, and are represented as an open circle. Extrema are data points with values more

than 3 box lengths from the upper or lower edge of the box, and are represented as an

asterisk.



80

Table 4.1 provides a summary of the results for ICC(2, 1) for all sectors, addressing

Q1a and Q1b.

Table 4.1 Summary of ICC(2, 1) for all Sectors

ICC(2, 1) and related significance levelDimension

Private
Manufacturing

Sector

Private
Service
Sector

Public
Local
Sector

Public State
& Federal

Sector

1: Maturity of Effort 0.272** 0.443** 0.427** 0.192*

2: Top Management Commitment and
Involvement (Leadership)

0.166** 0.181* 0.141 0.130

3: Employee Involvement, Development, and
Management of Participation

0.056* 0.159 0.086 0.082

4: Recognition and Rewards Systems -0.006 0.202** 0.225* 0.120

5: Plan for Continuous Improvement 0.043* 0.180** 0.435** 0.064

6: Performance Measurement Process (Use of
Information)

0.160** 0.240** -0.167 0.013

7: Customer and Supplier Involvement 0.090* 0.422** -0.013 0.155

8: Results Over Time 0.187** 0.581** 0.175** 0.012

Note: significance levels (** significant at 0.05 level, * significant at 0.10 level) are based on Rater main effect
significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical significance is
potentially misleading, the reader should not attach the traditional importance and interpretation to the statistical
significance figures for ICC(2, 1).
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4.1.1 Interrater Reliability Results for the Private Manufacturing Sector

This section presents the calculations of ICC(2, 1) for all eight dimensions in the

Private Manufacturing Sector. For this sector, the number of applicants, n, is 12 and the

number of examiners, k, is 16 (although most applicants were scored by six

examiners—recall Table 3.6). A summary of the data analysis results for this sector is in

Table 4.2.

Table 4.2 Summary of ICC(2, 1) for the Private Manufacturing Sector

Dimension ICC(2, 1) Significance

1: Maturity of Effort 0.272 0.000**

2: Top Management Commitment and Involvement (Leadership) 0.166 0.000**

3: Employee Involvement, Development, and Management of Participation 0.056 0.053*

4: Recognition and Rewards Systems -0.006 0.552

5: Plan for Continuous Improvement 0.043 0.093*

6: Performance Measurement Process (Use of Information) 0.160 0.000**

7: Customer and Supplier Involvement 0.090 0.010*

8: Results Over Time 0.187 0.000**

Note: significance levels (** significant at 0.05 level, * significant at 0.10 level) are based on Rater main effect
significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical significance is
potentially misleading, the reader should not attach the traditional importance and interpretation to the statistical
significance figures for ICC(2, 1).

As can be seen in Table 4.2, there are differences in interrater reliability (as

measured by ICC(2, 1)) between dimensions. Boxplots illustrating the examiner-based

variance in applicants’ ratings (decimal equivalent of percent score) for each dimension

are found in Figure 4.1 on the following four pages.
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Figure 4.1 Boxplots for Interrater Reliability, Private Manufacturing Sector
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Table 4.3 lists the numerical values of the interquartile range (IQR) shown as the

shaded box for each ratee in the previous boxplots (Figure 4.1). Smaller interquartile

ranges are interpreted as greater interrater reliability, and conversely, larger

interquartile ranges are interpreted as smaller interrater reliability. To aid in

identifying different interquartile ranges, the cells in Table 4.3 are shaded increasingly

darker with increasing IQR.

Table 4.3 Summary of IQR for the Private Manufacturing Sector

Dimension (associated value of ICC(2, 1) in parentheses)Ratee

1
(0.272)

2
(0.166)

3
(0.056)

4
(-0.006)

5
(0.043)

6
(0.160)

7
(0.090)

8
(0.187)

Avg.

1 0.225 0.288 0.356 0.313 0.313 0.163 0.238 0.113 0.251

2 0.113 0.213 0.313 0.338 0.125 0.213 0.213 0.400 0.241

3 0.300 0.300 0.375 0.375 0.425 0.300 0.425 0.200 0.338

4 0.325 0.338 0.169 0.325 0.242 0.425 0.150 0.100 0.259

5 0.307 0.473 0.356 0.348 0.263 0.308 0.569 0.493 0.390

6 0.238 0.150 0.156 0.438 0.313 0.150 0.263 0.363 0.259

7 0.063 0.084 0.110 0.300 0.138 0.094 0.163 0.113 0.133

8 0.338 0.300 0.356 0.310 0.238 0.356 0.263 0.286 0.306

9 0.250 0.325 0.238 0.455 0.325 0.250 0.438 0.125 0.301

10 0.225 0.188 0.394 0.425 0.238 0.125 0.163 0.138 0.237

11 0.150 0.200 0.250 0.300 0.317 0.292 0.200 0.300 0.251

12 0.238 0.325 0.219 0.250 0.225 0.325 0.375 0.252 0.276

Avg. 0.231 0.265 0.274 0.348 0.263 0.250 0.288 0.240 0.270

As shown in Table 4.3, for the Private Manufacturing Sector, only 24 percent (23) of

the cases have a low (0.000 to 0.199) interquartile range; 65 percent (62) of the cases

have a moderate (0.200 to 0.399) interquartile range; and 11 percent (11) of the cases

have a high (0.400 to 0.599) interquartile range. Based on Table 4.3, Dimensions 4:

Recognition and Rewards Systems; 7: Customer and Supplier Involvement; and 8:

Results Over Time have at least two relatively high values (0.400 to 0.599) for the
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interquartile range, evidence of lower interrater reliability. Furthermore, the prevalence

of moderately high (0.200 to 0.399) interquartile ranges in Table 4.3 indicates low

interrater reliability overall. Additionally, Ratees 3, 5, and 9 have at least two values of

IQR greater than 0.400, evidence of lower interrater reliability overall for those

applicants.
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4.1.2 Interrater Reliability Results for the Private Service Sector

This section presents the calculations of ICC(2, 1) for all eight dimensions in the

Private Service Sector. For this sector, the number of applicants, n, is 6 and the number

of examiners, k, is also 6. The data analysis results for this sector are summarized in

Table 4.4.

Table 4.4 Summary of ICC(2, 1) for the Private Service Sector

Dimension ICC(2, 1) Significance

1: Maturity of Effort 0.443 0.002**

2: Top Management Commitment and Involvement (Leadership) 0.181 0.065*

3: Employee Involvement, Development, and Management of Participation 0.159 0.108

4: Recognition and Rewards Systems 0.202 0.046**

5: Plan for Continuous Improvement 0.180 0.043**

6: Performance Measurement Process (Use of Information) 0.240 0.014**

7: Customer and Supplier Involvement 0.422 0.001**

8: Results Over Time 0.581 0.000**

Note: significance levels (** significant at 0.05 level, * significant at 0.10 level) are based on Rater main effect
significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical significance is
potentially misleading, the reader should not attach the traditional importance and interpretation to the statistical
significance figures for ICC(2, 1).

As can be seen in Table 4.4, there are differences in interrater reliability (as

measured by ICC(2, 1)) between dimensions. Boxplots illustrating the examiner-based

variance in applicants’ ratings (decimal equivalent of percent scores) for each

dimension are found in Figure 4.2 on the following four pages.
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Figure 4.2 Boxplots for Interrater Reliability, Private Service Sector
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Table 4.5 lists the numerical values of the interquartile range (IQR) shown as the

shaded box for each ratee in the previous boxplots (Figure 4.2). Smaller interquartile

ranges are interpreted as greater interrater reliability, and conversely, larger

interquartile ranges are interpreted as smaller interrater reliability. To aid in

identifying different interquartile ranges, the cells in Table 4.5 are shaded increasingly

darker with increasing IQR.

Table 4.5 Summary of IQR for the Private Service Sector

Dimension (associated value of ICC(2, 1) in parentheses)Ratee

1
(0.443)

2
(0.181)

3
(0.159)

4
(0.202)

5
(0.180)

6
(0.240)

7
(0.422)

8
(0.581)

Avg.

1 0.300 0.125 0.463 0.425 0.313 0.325 0.413 0.413 0.347

2 0.138 0.100 0.150 0.125 0.400 0.163 0.125 0.150 0.169

3 0.200 0.438 0.325 0.438 0.450 0.375 0.300 0.350 0.359

4 0.200 0.338 0.188 0.188 0.275 0.350 0.250 0.488 0.284

5 0.250 0.348 0.513 0.450 0.300 0.475 0.488 0.250 0.384

6 0.200 0.163 0.100 0.275 0.038 0.175 0.113 0.100 0.145

Avg. 0.215 0.252 0.290 0.317 0.296 0.310 0.281 0.292 0.281

As shown in Table 4.5, for the Private Service Sector, only 33 percent (16) of the

cases have a low (0.000 to 0.199) interquartile range; 40 percent (19) of the cases have a

moderate (0.200 to 0.399) interquartile range; and 27 percent (13) of the cases have a

high (0.400 to 0.599) interquartile range. Based on Table 4.5, there are a number of

dimensions with two or more values for the IQR greater than 0.400 (interpreted as

lower interrater reliability), including Dimensions 3: Employee Involvement,

Development, and Management of Participation; 4: Recognition and Rewards Systems;

5: Plan for Continuous Improvement; 7: Customer and Supplier Involvement; and 8:

Results Over Time. The prevalence of cases with moderate and high interquartile

ranges is evidence of low interrater reliability overall. Additionally, Ratees 1, 3, and 5

are especially prone to high interquartile ranges, evidence of lower interrater reliability
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overall for those ratees. Ratees 2 and 6 are the only applicants in the Private Service

Sector to have an average interquartile range less than 0.199, evidence of good

interrater reliability for those ratees.
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4.1.3 Interrater Reliability Results for the Public Local Sector

This section presents the calculations of ICC(2, 1) for all eight dimensions in the

Public Local Sector. For this sector, the number of applicants, n, is 4 and the number of

examiners, k, is 6. A summary of the data analysis results for this sector can be found in

Table 4.6.

Table 4.6 Summary of ICC(2, 1) for the Public Local Sector

Dimension ICC(2, 1) Significance

1: Maturity of Effort 0.427 0.006**

2: Top Management Commitment and Involvement (Leadership) 0.141 0.124

3: Employee Involvement, Development, and Management of Participation 0.086 0.202

4: Recognition and Rewards Systems 0.225 0.072*

5: Plan for Continuous Improvement 0.435 0.002**

6: Performance Measurement Process (Use of Information) -0.167 0.989

7: Customer and Supplier Involvement -0.013 0.454

8: Results Over Time 0.175 0.048**

Note: significance levels (** significant at 0.05 level, * significant at 0.10 level) are based on Rater main effect
significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical significance is
potentially misleading, the reader should not attach the traditional importance and interpretation to the statistical
significance figures for ICC(2, 1).

As can be seen in Table 4.6, there are differences in interrater reliability (as

measured by ICC(2, 1)) between dimensions. Boxplots illustrating the examiner-based

variance in applicants’ ratings (decimal equivalent of percent scores) for each

dimension are found in Figure 4.3 on the following four pages.
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Figure 4.3 Boxplots for Interrater Reliability, Public Local Sector
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Table 4.7 lists the numerical values of the interquartile range (IQR) shown as the

shaded box for each ratee in the previous boxplots (Figure 4.3). Smaller interquartile

ranges are interpreted as greater interrater reliability, and conversely, larger

interquartile ranges are interpreted as smaller interrater reliability. To aid in

identifying different interquartile ranges, the cells in Table 4.7 are shaded increasingly

darker with increasing IQR.

Table 4.7 Summary of IQR for the Public Local Sector

Dimension (associated value of ICC(2, 1) in parentheses)Ratee

1
(0.427)

2
(0.141)

3
(0.086)

4
(0.225)

5
(0.435)

6
(-0.167)

7
(-0.013)

8
(0.175)

Avg.

1 0.100 0.250 0.363 0.450 0.350 0.413 0.225 0.350 0.313

2 0.225 0.225 0.175 0.225 0.350 0.275 0.225 0.425 0.266

3 0.313 0.213 0.242 0.425 0.275 0.225 0.250 0.375 0.290

4 0.250 0.225 0.306 0.238 0.238 0.550 0.400 0.363 0.321

Avg. 0.222 0.228 0.271 0.334 0.303 0.366 0.275 0.378 0.297

As shown in Table 4.7, for the Public Local Sector, only 6 percent (2) of the cases

have a low (0.000 to 0.199) interquartile range; 75 percent (24) of the cases have a

moderate (0.200 to 0.399) interquartile range; and 19 percent (6) of the cases have a high

(0.400 to 0.599) interquartile range. Based on Table 4.7, Dimensions 4: Recognition and

Rewards Systems and 6: Performance Measurement Process (Use of Information) have

two cells with high interquartile ranges (0.400 to 0.599), evidence of lower interrater

reliability for those dimensions. Additionally, Dimension 8: Results Over Time has an

average IQR nearly 0.400, evidence of lower interrater reliability for that dimension.

The prevalence of cases with moderate interquartile ranges (light gray cells in Table

4.7) is evidence of low interrater reliability overall. Additionally, Ratee 1 and 4 have

two instances of large interquartile ranges each, evidence of low interrater reliability for

those ratees.
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4.1.4 Interrater Reliability Results for the Public State & Federal Sector

This section presents the calculations of ICC(2, 1) for all eight dimensions in the

Public State & Federal Sector. For this sector, the number of applicants, n, is 3 and the

number of examiners, k, is 6. A summary of the data analysis results for this sector is in

Table 4.8.

Table 4.8 Summary of ICC(2, 1) for the Public State & Federal Sector

Dimension ICC(2, 1) Significance

1: Maturity of Effort 0.192 0.069*

2: Top Management Commitment and Involvement (Leadership) 0.130 0.168

3: Employee Involvement, Development, and Management of Participation 0.082 0.204

4: Recognition and Rewards Systems 0.120 0.172

5: Plan for Continuous Improvement 0.064 0.283

6: Performance Measurement Process (Use of Information) 0.013 0.372

7: Customer and Supplier Involvement 0.155 0.142

8: Results Over Time 0.012 0.362

Note: significance levels (** significant at 0.05 level, * significant at 0.10 level) are based on Rater main effect
significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical significance is
potentially misleading, the reader should not attach the traditional importance and interpretation to the statistical
significance figures for ICC(2, 1).

As can be seen in Table 4.8, there are differences in interrater reliability (as

measured by ICC(2, 1)) between dimensions. Boxplots illustrating the examiner-based

variance in applicants’ ratings (decimal equivalent of percent scores) for each

dimension are found in Figure 4.4 on the following four pages.
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Figure 4.4 Boxplots for Interrater Reliability, Public State & Federal Sector
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Table 4.9 lists the numerical values of the interquartile range (IQR) shown as the

shaded box for each ratee in the previous boxplots (Figure 4.4). Smaller interquartile

ranges are interpreted as greater interrater reliability, and conversely, larger

interquartile ranges are interpreted as smaller interrater reliability. To aid in

identifying different interquartile ranges, the cells in Table 4.9 are shaded increasingly

darker with increasing IQR.

Table 4.9 Summary of IQR for the Public State & Federal Sector

Dimension (associated value of ICC(2, 1) in parentheses)Ratee

1
(0.192)

2
(0.130)

3
(0.082)

4
(0.120)

5
(0.064)

6
(0.013)

7
(0.155)

8
(0.012)

Avg.

1 0.275 0.125 0.188 0.200 0.150 0.350 0.250 0.425 0.245

2 0.350 0.363 0.250 0.350 0.275 0.625 0.600 0.625 0.430

3 0.200 0.375 0.300 0.225 0.300 0.400 0.400 0.375 0.322

Avg. 0.275 0.288 0.246 0.258 0.242 0.458 0.417 0.475 0.332

As shown in Table 4.9, for the Public State & Federal Sector, only 12.5 percent (3) of

the cases have a low (0.000 to 0.199) interquartile range; 62.5 percent (15) of the cases

have a moderate (0.200 to 0.399) interquartile range; 12.5 percent (3) of the cases have a

high (0.400 to 0.599) interquartile range; and 12.5 percent (3) have an extremely high

(0.600 to 0.799) interquartile range. The prevalence of cases with moderate to extremely

high interquartile ranges is evidence of low interrater reliability overall. Dimensions 6:

Performance Measurement Process (Use of Information); 7: Customer and Supplier

Involvement; and 8: Results Over Time have two cases of high or extremely high

interquartile ranges, and high average interquartile ranges as well. Ratee 2 has three

instances of extremely high interquartile ranges, evidence of low interrater reliability

for that ratee.
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4.2 Halo Error Results

This section presents the results of the data analysis for halo error, addressing Q2a:

How much halo error is present in the ratings; and Q2b: What differences in halo

error exist between examiners within a given sector.

Q2a was addressed by calculating the determinants of the dimension

intercorrelation matrices for each examiner within all four sectors. This resulted in a

total of 34 matrices (found in Appendix F) and their associated determinants. Each

sector had 6 analyses except the Private Manufacturing Sector, which yielded 16

analyses due to the nature of the data for that sector (recall Table 3.6, which shows the

data design problems associated with 16 examiners and 12 applicants). The

determinant serves as an aggregate measure of halo error for a given examiner. The

determinant of a correlation matrix (for which each cell or entry has a value between -1

and 1, inclusive) is small when the correlations are, on average, high, and conversely

large when the correlations are low. To this end, a determinant close to zero signifies a

number of high correlations, and/or at least one perfect correlation. Furthermore, a

determinant close to zero is evidence of halo error. The determinants for each examiner

are summarized by sector in the following sections.

Q2b was addressed by comparing the determinants found for each examiner as part

of addressing Q2a. Q2b does not attempt to determine the statistical significance of

these differences due to data constraints. Specifically, the underlying distributions (and

other descriptive statistics) of the dimension intercorrelation matrices (which vary by

examiner) are unknown. The lack of this information precludes calculation of variance

estimates or uses of other statistical methods to test whether two determinants are

statistically different. Despite the unfeasibility of making statistical inferences about

differences in determinants, the determinants for each examiner are presented by sector

for comparison in the following sections.
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4.2.1 Halo Error Results for the Private Manufacturing Sector

The determinants of the dimension intercorrelation matrices for the Private

Manufacturing Sector are summarized in Table 4.10. With the exception of Examiners 7,

8, 13, 14, 15, and 16, the determinant of the dimension intercorrelation matrix for each

examiner was 0.000, strong evidence for halo error in the scores of these examiners

(recall that the determinant is close to zero when a relatively large number of

correlations are high, or there is at least one perfect correlation). The determinant for

Examiner 1 (0.005187) was only slightly different from zero. In the case of Examiners 7,

8, 13, 14, 15, and 16, it was not possible to compute the determinant of the dimension

intercorrelation matrix due to insufficient sample size (i.e., these examiners rated only

one or two applicants). Section 5.2 discusses these inconclusive results, and presents

reasons for the determinant not to exist. Given that all measurable determinants are

essentially the same (zero) for the Private Manufacturing Sector, there do not appear to

be differences between examiners regarding halo error.
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Table 4.10 Summary of Halo Error for Examiners in the Private Manufacturing Sector

Examiner Determinant of Dimension
Intercorrelation Matrix

Evidence of Halo Error?

1 5.187E-3 yes

2 0.000 yes

3 0.000 yes

4 0.000 yes

5 0.000 yes

6 0.000 yes

7 does not exist inconclusive

8 does not exist inconclusive

9 0.000 yes

10 0.000 yes

11 0.000 yes

12 0.000 yes

13 does not exist inconclusive

14 does not exist inconclusive

15 does not exist inconclusive

16 does not exist inconclusive
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4.2.2 Halo Error Results for the Private Service Sector

The determinants of the dimension intercorrelation matrices for the Private Service

Sector are summarized in Table 4.11 below. The determinants for all six examiners

were 0.000, strong evidence for halo error overall in the Private Service Sector. Because

the determinants for all examiners were essentially the same, there are no notable

differences in halo error among the examiners in the Private Service Sector.

Table 4.11 Summary of Halo Error for Examiners in the Private Service Sector

Examiner Determinant of Dimension
Intercorrelation Matrix

Evidence of Halo Error?

1 0.000 yes

2 0.000 yes

3 0.000 yes

4 0.000 yes

5 0.000 yes

6 0.000 yes
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4.2.3 Halo Error Results for the Public Local Sector

The determinants of the dimension intercorrelation matrices for the Public Local

Sector are summarized in Table 4.12 below. With the exception of Examiner 1, the

determinant of the dimension intercorrelation matrix for all examiners was 0.000. Note

that despite the determinant of the dimension intercorrelation matrix not existing for

Examiner 1, there is evidence of halo error based on an analysis of the matrix itself.

Section 5.2 addresses in greater detail the method used and results of assessing halo

error in the case of a nonexistent determinant. Because the determinant was 0.000 for all

measurable cases, there are no differences among Examiners within the Public Local

Sector.

Table 4.12 Summary of Halo Error for Examiners in the Public Local Sector

Examiner Determinant of Dimension
Intercorrelation Matrix

Evidence of Halo Error?

1 does not exist yes*

2 0.000 yes

3 0.000 yes

4 0.000 yes

5 0.000 yes

6 0.000 yes

* due to number of high correlations; see discussion in Chapter 5
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4.2.4 Halo Error Results for the Public State & Federal Sector

The determinants of the dimension intercorrelation matrices for the Public State &

Federal Sector are summarized in Table 4.13 below. There is strong evidence for halo

error for all measurable cases within the Public State & Federal Sector. Even

considering the cases of Examiners 5 and 6, for whom the determinant does not exist,

there is evidence of halo error. The evidence for Examiners 5 and 6 came from an

analysis of the dimension intercorrelation matrix itself, discussed in Section 5.2.

Because all determinants are essentially 0.000, there are no differences in halo error

among examiners in the Public State & Federal Sector.

Table 4.13 Summary of Halo Error for Examiners in the Public State & Federal Sector

Examiner Determinant of Dimension
Intercorrelation Matrix

Evidence of Halo Error?

1 0.000 yes

2 0.000 yes

3 0.000 yes

4 0.000 yes

5 does not exist yes*

6 does not exist yes*

* due to number of high correlations; see discussion in Chapter 5
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4.3 Leniency and Severity Results

This section presents the results of the data analysis for leniency and severity,

addressing Q3a: How much leniency and severity is present in the ratings; Q3b: What

differences in leniency and severity exist between examiners within a given sector; and

H1: There will be a difference in leniency and severity between examiners within a

given sector.

Q3a was addressed by computing a two-way ANOVA (with Ratee and Rater as the

fixed factors and Rating as the dependent variable) for all eight dimensions in each

sector. This resulted in 32 ANOVA tables which can be found in Appendix G. The

emergence of a statistically significant Rater main effect (especially one explaining a

large proportion of the variance) was interpreted as evidence of leniency and severity.

In the interest of providing additional information for comparison purposes,

leniency and severity was also assessed given statistically significant differences

between a dimension mean rating and the scale midpoint. Recall from Section 2.4.2.1

that the approach of using mean dimension ratings as a proxy for leniency and severity

is problematic for two reasons: (1) the applicants may in fact be above average, in

which case an elevated mean dimension rating is expected and not evidence of

leniency; (2) the rating scale may not be designed to have the scale midpoint

correspond to the most common behavior. Therefore, it is recommended that the reader

focus on the results of the Rater main effect approach as the key statistic for leniency

and severity. Considering only the results of the mean dimension ratings approach

could be potentially misleading insofar as leniency and severity is concerned.

Q3b and H1 were also assessed through use of the Rater by Ratee by Dimension

ANOVA. The presence of a statistically significant Rater main effect rejects the null

hypothesis of equal mean dimension ratings among examiners (across all applicants).
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The following sections include tabulations of the Rater main effect significance, the

associated R2 value, and yes/no decisions for evidence of leniency and support for H1.

Note that the latter two decisions are based on the emergence of a Rater main effect at a

0.05 level of significance.

The following sections include two tables. The first table addresses descriptive

statistics for each dimension (including the mean rating, the difference between the

mean rating and the scale midpoint, and the standard deviation of the ratings) and

summarizes the results of comparing the dimension mean rating against the scale

midpoint (including the resultant t-statistic, degrees of freedom used in the t-test, the 2-

tailed significance, and a yes/no decision for evidence of leniency based on a 0.05 level

of significance). The second table summarizes the results of the Rater main effect

approach, including the Rater main effect statistical significance and R-squared values,

a yes/no decision for evidence of leniency and severity based on a 0.05 level of

significance, and a yes/no decision for rejecting the null hypothesis for H1.
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Table 4.14 summarizes the results of the mean dimension rating analysis for all

sectors. Note again that this approach is not as useful as the Rater main effect analysis

in measuring leniency and severity in a meaningful way.

Table 4.14 Summary of Elevated Mean Ratings for all Sectors

Mean Dimension RatingDimension

Private
Manufacturing

Sector

Private
Service Sector

Public Local
Sector

Public State &
Federal Sector

1: Maturity of Effort 0.686** 0.632** 0.498 0.650**

2: Top Management
Commitment and Involvement
(Leadership)

0.619** 0.655** 0.567** 0.608**

3: Employee Involvement,
Development, and
Management of Participation

0.624** 0.638** 0.522 0.628**

4: Recognition and Rewards
Systems

0.623** 0.668** 0.535 0.531

5: Plan for Continuous
Improvement

0.678** 0.686** 0.519 0.622**

6: Performance Measurement
Process (Use of Information)

0.661** 0.636** 0.545 0.611*

7: Customer and Supplier
Involvement

0.695** 0.676** 0.517 0.580

8: Results Over Time 0.647** 0.543 0.490 0.533

Note: asterisks denote level of significance (**significant at 0.05 level; *significant at 0.10 level) if mean dimension
rating is statistically different from the scale midpoint (0.5), based on a two-tailed t-test.
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Table 4.15 summarizes the results of the Rater main effect analysis for all sectors,

addressing Q3a.

Table 4.15 Summary of Rater Main Effect R-squared Values for all Sectors

Evidence of Leniency (measured by Rater main effect)Dimension

Private
Manufacturing

Sector

Private
Service Sector

Public Local
Sector

Public State &
Federal Sector

1: Maturity of Effort 0.762** 0.538 0.634 0.703**

2: Top Management
Commitment and Involvement
(Leadership)

0.687** 0.430 0.535 0.572

3: Employee Involvement,
Development, and
Management of Participation

0.555 0.334 0.524 0.646*

4: Recognition and Rewards
Systems

0.494** 0.458 0.499 0.592

5: Plan for Continuous
Improvement

0.503 0.526** 0.727** 0.473

6: Performance Measurement
Process (Use of Information)

0.644** 0.576** 0.334 0.497

7: Customer and Supplier
Involvement

0.551* 0.602 0.361 0.580

8: Results Over Time 0.720** 0.786** 0.667** 0.644**

** significant at 0.05 level, * significant at 0.10 level
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Table 4.16 summarizes for all sectors the results of testing H1: There will be a

difference in leniency and severity between examiners within a given sector.

Table 4.16 Summary of H1 Results for all Sectors

H1o
 rejected? (H1 supported)1Dimension

Private
Manufacturing

Sector

Private
Service Sector

Public Local
Sector

Public State &
Federal Sector

1: Maturity of Effort yes no no yes

2: Top Management
Commitment and Involvement
(Leadership)

yes no no no

3: Employee Involvement,
Development, and
Management of Participation

no no no no

4: Recognition and Rewards
Systems

yes no no no

5: Plan for Continuous
Improvement

no yes yes no

6: Performance Measurement
Process (Use of Information)

yes yes no no

7: Customer and Supplier
Involvement

no no no no

8: Results Over Time yes yes yes no
1Based on Rater main effect significance ≤ 0.05
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4.3.1 Leniency and Severity Results for the Private Manufacturing Sector

This section presents the leniency and severity data analyses for each dimension in

the Private Manufacturing Sector. Table 4.17 summarizes the results of the mean

dimension rating data analysis.

Table 4.17 Summary of Mean Dimension Rating Analysis for the Private

Manufacturing Sector

Descriptives Comparison with scale midpoint (0.5)Dimension

Mean
rating

Difference
from scale
midpoint

Standard
deviation
of ratings

t-
statistic

df Significance
(2-tailed)

Evidence
of

leniency1

1: Maturity of Effort 0.686 0.186 0.187 8.436 71 0.000** yes

2: Top Management
Commitment and
Involvement (Leadership)

0.619 0.119 0.192 5.282 71 0.000** yes

3: Employee Involvement,
Development, and
Management of
Participation

0.624 0.124 0.194 5.442 71 0.000** yes

4: Recognition and
Rewards Systems

0.623 0.123 0.207 5.043 71 0.000** yes

5: Plan for Continuous
Improvement

0.678 0.178 0.177 8.562 71 0.000** yes

6: Performance
Measurement Process
(Use of Information)

0.661 0.161 0.181 7.589 71 0.000** yes

7: Customer and Supplier
Involvement

0.695 0.195 0.196 8.461 71 0.000** yes

8: Results Over Time 0.647 0.147 0.203 6.159 71 0.000** yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on 2-tailed t-test significance ≤ 0.05
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Table 4.18 summarizes the results of the Rater main effect analysis.

Table 4.18 Summary of Leniency and Severity for the Private Manufacturing Sector

Dimension Rater main
effect

significance

Rater main
effect

R-squared

Evidence of
leniency 1

H1o

rejected? 1

1: Maturity of Effort 0.002** 0.762 yes yes

2: Top Management Commitment and
Involvement (Leadership)

0.004** 0.687 yes yes

3: Employee Involvement,
Development, and Management of
Participation

0.133 0.555 no no

4: Recognition and Rewards Systems 0.023** 0.494 yes yes

5: Plan for Continuous Improvement 0.105 0.503 no no

6: Performance Measurement
Process (Use of Information)

0.022** 0.644 yes yes

7: Customer and Supplier
Involvement

0.069* 0.551 no no

8: Results Over Time 0.003** 0.720 yes yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on Rater main effect significance ≤ 0.05
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4.3.2 Leniency and Severity Results for the Private Service Sector

This section presents the leniency and severity data analyses for each dimension in

the Private Service Sector. Table 4.19 summarizes the results of the mean dimension

rating data analysis.

Table 4.19 Summary of Mean Dimension Rating Analysis for the Private Service

Sector

Descriptives Comparison with scale midpoint (0.5)Dimension

Mean
rating

Difference
from scale
midpoint

Standard
deviation
of ratings

t-
statistic

df Significance
(2-tailed)

Evidence
of

leniency1

1: Maturity of Effort 0.632 0.132 0.178 4.444 35 0.000** yes

2: Top Management
Commitment and
Involvement (Leadership)

0.655 0.155 0.171 5.436 35 0.000** yes

3: Employee Involvement,
Development, and
Management of
Participation

0.638 0.138 0.223 3.698 35 0.001** yes

4: Recognition and
Rewards Systems

0.668 0.168 0.204 4.944 35 0.000** yes

5: Plan for Continuous
Improvement

0.686 0.186 0.203 5.490 35 0.000** yes

6: Performance
Measurement Process
(Use of Information)

0.636 0.136 0.231 3.530 35 0.001** yes

7: Customer and Supplier
Involvement

0.676 0.176 0.213 4.977 35 0.000** yes

8: Results Over Time 0.543 0.043 0.266 0.960 35 0.343 no

** significant at 0.05 level, * significant at 0.10 level; 1Based on 2-sided t-test significance ≤ 0.05
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Table 4.20 summarizes the results of the Rater main effect analysis.

Table 4.20 Summary of Leniency and Severity for the Private Service Sector

Dimension Rater main
effect

significance

Rater main
effect

R-squared

Evidence of
leniency 1

H1o

rejected? 1

1: Maturity of Effort 0.798 0.538 no no

2: Top Management Commitment and
Involvement (Leadership)

0.270 0.430 no no

3: Employee Involvement,
Development, and Management of
Participation

0.793 0.334 no no

4: Recognition and Rewards Systems 0.206 0.458 no no

5: Plan for Continuous Improvement 0.038** 0.526 yes yes

6: Performance Measurement
Process (Use of Information)

0.023** 0.576 yes yes

7: Customer and Supplier
Involvement

0.176 0.602 no no

8: Results Over Time 0.005** 0.786 yes yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on Rater main effect significance ≤ 0.05
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4.3.3 Leniency and Severity Results for the Public Local Sector

This section presents the leniency and severity data analyses for each dimension in

the Public Local Sector. Table 4.21 summarizes the results of the mean dimension rating

data analysis.

Table 4.21 Summary of Mean Dimension Rating Analysis for the Public Local Sector

Descriptives Comparison with scale midpoint (0.5)Dimension

Mean
rating

Difference
from scale
midpoint

Standard
deviation
of ratings

t-
statistic

df Significance
(2-tailed)

Evidence
of

leniency1

1: Maturity of Effort 0.498 -0.002 0.168 -0.061 23 0.952 no

2: Top Management
Commitment and
Involvement (Leadership)

0.567 0.067 0.152 2.155 23 0.042** yes

3: Employee Involvement,
Development, and
Management of
Participation

0.522 0.022 0.162 0.662 23 0.514 no

4: Recognition and
Rewards Systems

0.535 0.035 0.221 0.785 23 0.440 no

5: Plan for Continuous
Improvement

0.519 0.019 0.218 0.421 23 0.678 no

6: Performance
Measurement Process
(Use of Information)

0.545 0.045 0.195 1.136 23 0.268 no

7: Customer and Supplier
Involvement

0.517 0.017 0.186 0.440 23 0.664 no

8: Results Over Time 0.490 -0.010 0.218 -0.234 23 0.817 no

** significant at 0.05 level, * significant at 0.10 level; 1Based on 2-sided t-test significance ≤ 0.05
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Table 4.22 summarizes the results of the Rater main effect analysis.

Table 4.22 Summary of Leniency and Severity for the Public Local Sector

Dimension Rater main
effect

significance

Rater main
effect

R-squared

Evidence of
leniency 1

H1o

rejected? 1

1: Maturity of Effort 0.235 0.634 no no

2: Top Management Commitment and
Involvement (Leadership)

0.121 0.535 no no

3: Employee Involvement,
Development, and Management of
Participation

0.102 0.524 no no

4: Recognition and Rewards Systems 0.327 0.499 no no

5: Plan for Continuous Improvement 0.039** 0.727 yes yes

6: Performance Measurement
Process (Use of Information)

0.255 0.334 no no

7: Customer and Supplier
Involvement

0.380 0.361 no no

8: Results Over Time 0.013** 0.667 yes yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on Rater main effect significance ≤ 0.05



124

4.3.4 Leniency and Severity Results for the Public State & Federal Sector

This section presents the leniency and severity data analyses for each dimension in

the Public State & Federal Sector. Table 4.23 summarizes the results of the mean

dimension rating data analysis.

Table 4.23 Summary of Mean Dimension Rating Analysis for the Public State &

Federal Sector

Descriptives Comparison with scale midpoint (0.5)Dimension

Mean
rating

Difference
from scale
midpoint

Standard
deviation
of rating

t-
statistic

df Significance
(2-tailed)

Evidence
of

leniency1

1: Maturity of Effort 0.650 0.150 0.201 3.170 17 0.006** yes

2: Top Management
Commitment and
Involvement (Leadership)

0.608 0.108 0.177 2.600 17 0.019** yes

3: Employee Involvement,
Development, and
Management of
Participation

0.628 0.128 0.147 3.694 17 0.002** yes

4: Recognition and
Rewards Systems

0.531 0.031 0.169 0.767 17 0.454 no

5: Plan for Continuous
Improvement

0.622 0.122 0.170 3.051 17 0.007** yes

6: Performance
Measurement Process
(Use of Information)

0.611 0.111 0.240 1.966 17 0.066* no

7: Customer and Supplier
Involvement

0.580 0.080 0.256 1.320 17 0.204 no

8: Results Over Time 0.533 0.033 0.247 0.572 17 0.575 no

** significant at 0.05 level, * significant at 0.10 level; 1Based on 2-sided t-test significance ≤ 0.05
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Table 4.24 summarizes the results of the Rater main effect analysis.

Table 4.24 Summary of Leniency and Severity for the Public State & Federal Sector

Dimension Rater main
effect

significance

Rater main
effect

R-squared

Evidence of
leniency 1

H1o

rejected? 1

1: Maturity of Effort 0.050** 0.703 yes yes

2: Top Management Commitment and
Involvement (Leadership)

0.198 0.572 no no

3: Employee Involvement,
Development, and Management of
Participation

0.072* 0.646 no no

4: Recognition and Rewards Systems 0.155 0.592 no no

5: Plan for Continuous Improvement 0.368 0.473 no no

6: Performance Measurement
Process (Use of Information)

0.263 0.497 no no

7: Customer and Supplier
Involvement

0.200 0.580 no no

8: Results Over Time 0.057* 0.644 no no

** significant at 0.05 level, * significant at 0.10 level; 1Based on Rater main effect significance ≤ 0.05
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4.4 Range Restriction Results

This section presents the results of the data analysis for range restriction, addressing

Q4a: How much range restriction is present in the ratings; Q4b: What differences in

range restriction exist between examiners within a given sector; and H2: There will be a

difference in range restriction between examiners within a given sector.

Q4a was addressed through the use of a variance analysis in which smaller

standard deviation of ratings assigned to all ratees on a given dimension was

interpreted as range restriction. The degree to which range restriction was present in

the ratings was assessed by comparing the variance for each case against three expected

variance figures (the complete data analyses for range restriction are in Appendix H).

In the first scenario, the data are expected to have a Uniform distribution for each

dimension. Based on the assumption that examiners rate in multiples of ten percent

(which occurred in a great majority of cases), each ten percent range (from 0.0 to 1.0,

when converted to the decimal equivalent of the percent score) has an equal probability

of being selected. The expected variance for the Uniformly distributed data was

calculated using the standard formulas for the mean and variance, and was  0.0835. In

the second scenario, the data are expected to follow a Normal distribution, for which

the mean is the scale midpoint (0.5) and all data points fall between 0.0 and 1.0

(approximated by fitting the distribution such that the endpoints are six standard

deviations from the mean). Again, assuming examiners rate in multiples of ten percent,

each range of ten percent was assigned a probability of selection corresponding to the

area under the normal distribution over that range. For Normally distributed data, the

expected variance was 0.0108. The third scenario was based on an analysis of the entire

data set (shown in Figure 4.5), for which the expected variance was 0.0435. Note that

the Rating Bins used as the x-axis for Figure 4.5 correspond to the ten percent ranges

that were used in all three scenarios.
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For the sake of clarity and meaningful content, the variance analyses presented in

the following sections focus only on the most meaningful results (i.e., comparisons

against the expected variance from the empirical distribution). The results of the

Normal and Uniform comparisons were not included, as they yielded no additional

information, insofar as they failed to distinguish among dimensions or sectors. That is,

variance comparisons between each case and the Normal situation consistently yielded

evidence of no range restriction (insofar as the case variance was always greater than the

expected variance from the Normal scenario). Likewise, variance comparisons with the

Uniform scenario consistently yielded evidence of range restriction (insofar as the case

variance was always less than the expected variance from the Uniform scenario).

Figure 4.5 Histogram of Entire Data Set—Empirical Distribution

Histogram of Entire Data Set—Empirical Distribution
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Q4b and H2 were addressed using Levene’s test for homogeneity of variances

(design: intercept + Rater, dependent variable: Rating), which is robust in the case of

non-normal data. H2 was operationalized as follows:

H2o:  σ 2

ijk = σ 2

ij’k for all j ≠ j’ (variance of Ratings equal between Raters)

H21:  σ 2

ijk ≠ σ 2

ij’k for all j ≠ j’ (variance of Ratings unequal between Raters)

The null hypothesis (H2o) that the variances are equal among all examiners was rejected

given a statistically significant Levene’s test for homogeneity of variances, which was in

turn interpreted as support for the nonbifurcate H2.

The following sections present the variance analysis and results of Levene’s tests for

each dimension in each sector. Boxplots are also included to illustrate the variance

across applicants of each examiner’s ratings (decimal equivalent of percent scores) for

each dimension.
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Table 4.25 summarizes the results of the range restriction data analysis for all

sectors. Note that the range restriction statistics in this section address the prevalence of

range restriction at a sector or team level.

Table 4.25 Summary of Variance Analysis for all Sectors

Evidence of range restriction from variance analysisDimension

Private
Manufacturing

Sector

Private
Service Sector

Public Local
Sector

Public State &
Federal Sector

1: Maturity of Effort yes yes yes yes

2: Top Management
Commitment and Involvement
(Leadership)

yes yes yes yes

3: Employee Involvement,
Development, and
Management of Participation

yes no yes yes

4: Recognition and Rewards
Systems

yes yes no yes

5: Plan for Continuous
Improvement

yes yes no yes

6: Performance Measurement
Process (Use of Information)

yes no yes no

7: Customer and Supplier
Involvement

yes no yes no

8: Results Over Time yes no no no



130

Table 4.26 summarizes for all sectors the results of testing H2: There will be a

difference in range restriction between examiners within a given sector. Note that Table

4.26 summarizes the tests of differences in range restriction (as measured by variance)

between individual raters within each sector.

Table 4.26 Summary of H2 Results for all Sectors

H2o
 rejected? (H2 supported)1Dimension

Private
Manufacturing

Sector

Private
Service Sector

Public Local
Sector

Public State &
Federal Sector

1: Maturity of Effort no no no yes

2: Top Management
Commitment and Involvement
(Leadership)

yes no no no

3: Employee Involvement,
Development, and
Management of Participation

yes yes no yes

4: Recognition and Rewards
Systems

yes yes yes yes

5: Plan for Continuous
Improvement

no yes yes no

6: Performance Measurement
Process (Use of Information)

yes yes yes no

7: Customer and Supplier
Involvement

no yes yes yes

8: Results Over Time yes no yes yes
1Based on Rater main effect significance ≤ 0.05
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4.4.1 Range Restriction Results for the Private Manufacturing Sector

The variance analysis for the Private Manufacturing Sector is summarized in Table

4.27. When compared against the variance of the expected empirical distribution, all

eight dimensions exhibited range restriction.

Table 4.27 Summary of Variance Analysis for the Private Manufacturing Sector

Dimension N Mean Variance Less than Expected
Variance? (4.35E-02)

1: Maturity of Effort 72 0.686 3.51E-02 yes

2: Top Management Commitment and Involvement
(Leadership)

72 0.619 3.67E-02 yes

3: Employee Involvement, Development, and
Management of Participation

72 0.624 3.76E-02 yes

4: Recognition and Rewards Systems 72 0.623 4.27E-02 yes

5: Plan for Continuous Improvement 72 0.678 3.12E-02 yes

6: Performance Measurement Process (Use of
Information)

72 0.661 3.26E-02 yes

7: Customer and Supplier Involvement 72 0.695 3.83E-02 yes

8: Results Over Time 72 0.647 4.13E-02 yes

Table 4.28 summarizes Levene’s tests for equal variance for the Private

Manufacturing Sector. Based on a 0.05 significance level, Levene’s test rejected the null

hypothesis of equal variance among examiners for five of the eight dimensions (2: Top

Management Commitment and Involvement (Leadership); 3: Employee Involvement,

Development, and Management of Participation; 4: Recognition and Rewards Systems;

6: Performance Measurement Process (Use of Information); and 8: Results Over Time).

At a 0.10 significance level, the proportion climbs to seven of eight (adding Dimensions

1: Maturity of Effort; and 7: Customer and Supplier Involvement). Based on these

results, there is reasonable support for H2 overall in the Private Manufacturing Sector.
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Table 4.28 Summary of Levene’s Tests for the Private Manufacturing Sector

Dimension F df1 df2 Significance H2o
 rejected? 1

1: Maturity of Effort 1.841 15 56 0.051* no

2: Top Management Commitment and
Involvement (Leadership)

3.331 15 56 0.001** yes

3: Employee Involvement, Development, and
Management of Participation

4.560 15 56 0.000** yes

4: Recognition and Rewards Systems 1.942 15 56 0.038** yes

5: Plan for Continuous Improvement 1.610 15 56 0.101 no

6: Performance Measurement Process (Use of
Information)

2.233 15 56 0.016** yes

7: Customer and Supplier Involvement 1.637 15 56 0.093* no

8: Results Over Time 3.129 15 56 0.001** yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on significance ≤ 0.05

To aid in visualizing the range restriction data analysis, the boxplots included as

Figure 4.6 on the following four pages illustrate the variance across applicants of each

examiner’s ratings (decimal equivalent of percent scores) for each dimension. Note that

all examiners in the Private Manufacturing Sector are represented, even in cases of low

sample sizes, or N (i.e., the examiners rated only one or two applicants, resulting in a

box of zero height). Those examiners with insufficient sample size to calculate variance

(Raters 7, 8, 13, 15, and 16) were naturally excluded from consideration in the

preceding variance analyses.
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Figure 4.6 Boxplots for Range Restriction, Private Manufacturing Sector
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4.4.2 Range Restriction Results for the Private Service Sector

Table 4.29 summarizes the variance analysis for the Private Service Sector. Based on

comparisons of the actual variance for each dimension to the expected variance, only 50

percent of the dimensions (Dimensions 1: Maturity of Effort; 2: Top Management

Commitment and Involvement (Leadership); 4: Recognition and Rewards Systems; and

5: Plan for Continuous Improvement) exhibited range restriction.

Table 4.29 Summary of Variance Analysis for the Private Service Sector

Dimension N Mean Variance Less than Expected
Variance? (4.35E-02)

1: Maturity of Effort 36 0.632 3.17E-02 yes

2: Top Management Commitment and Involvement
(Leadership)

36 0.655 2.93E-02 yes

3: Employee Involvement, Development, and
Management of Participation

36 0.638 4.98E-02 no

4: Recognition and Rewards Systems 36 0.668 4.16E-02 yes

5: Plan for Continuous Improvement 36 0.686 4.14E-02 yes

6: Performance Measurement Process (Use of
Information)

36 0.636 5.35E-02 no

7: Customer and Supplier Involvement 36 0.676 4.52E-02 no

8: Results Over Time 36 0.543 7.10E-02 no

Levene’s tests for homogeneity of variances are summarized in Table 4.30 for the

Private Service Sector. Based on this data analysis, Levene’s test rejected the null

hypothesis of equal variances among examiners for 62.5 percent of the dimensions

(Dimensions 3: Employee Involvement, Development, and Management of

Participation; 4: Recognition and Rewards Systems; 5: Plan for Continuous

Improvement; 6: Performance Measurement Process (Use of Information); and 7:

Customer and Supplier Involvement). Therefore, Dimensions 3, 4, 5, 6, and 7 exhibit

significant differences among examiners regarding range restriction. To this end, there

is reasonable support for H2 overall in the Private Service Sector.
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Table 4.30 Summary of Levene’s Tests for the Private Service Sector

Dimension F df1 df2 Significance H2o
 rejected? 1

1: Maturity of Effort 1.907 5 30 0.123 no

2: Top Management Commitment and
Involvement (Leadership)

1.782 5 30 0.147 no

3: Employee Involvement, Development, and
Management of Participation

3.367 5 30 0.016** yes

4: Recognition and Rewards Systems 4.902 5 30 0.002** yes

5: Plan for Continuous Improvement 3.884 5 30 0.008** yes

6: Performance Measurement Process (Use of
Information)

3.503 5 30 0.013** yes

7: Customer and Supplier Involvement 3.193 5 30 0.020** yes

8: Results Over Time 1.339 5 30 0.275 no

** significant at 0.05 level, * significant at 0.10 level; 1Based on significance ≤ 0.05

To aid in visualizing the range restriction data analysis, the boxplots included as

Figure 4.7on the following four pages illustrate the variance across applicants of each

examiner’s ratings (decimal equivalent of percent scores) for each dimension.
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Figure 4.7 Boxplots for Range Restriction, Private Service Sector
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4.4.3 Range Restriction Results for the Public Local Sector

The variance analyses for the Public Local Sector are summarized in Table 4.31.

Based on comparisons of the actual variance for each dimension to the expected

variance, 62.5 percent of the dimensions (Dimensions exhibiting range restriction

include 1: Maturity of Effort; 2: Top Management Commitment and Involvement

(Leadership); 3: Employee Involvement, Development, and Management of

Participation; 6: Performance Measurement Process (Use of Information); and 7:

Customer and Supplier Involvement) exhibit range restriction.

Table 4.31 Summary of Variance Analysis for the Public Local Sector

Dimension N Mean Variance Less than Expected
Variance? (4.35E-02)

1: Maturity of Effort 24 0.498 2.84E-02 yes

2: Top Management Commitment and Involvement
(Leadership)

24 0.567 2.30E-02 yes

3: Employee Involvement, Development, and
Management of Participation

24 0.522 2.62E-02 yes

4: Recognition and Rewards Systems 24 0.535 4.88E-02 no

5: Plan for Continuous Improvement 24 0.519 4.76E-02 no

6: Performance Measurement Process (Use of
Information)

24 0.545 3.79E-02 yes

7: Customer and Supplier Involvement 24 0.517 3.45E-02 yes

8: Results Over Time 24 0.490 4.74E-02 no

Based on Levene’s test for equal variances for the Public Local Sector (summarized

in Table 4.32), 62.5 percent of the dimensions (Dimensions 4: Recognition and Rewards

Systems; 5: Plan for Continuous Improvement; 6: Performance Measurement Process

(Use of Information); 7: Customer and Supplier Involvement; and 8: Results Over Time)

have statistically significant difference among examiners regarding the extent of range

restriction. It follows that there is reasonable support for H2 overall in the Public Local

Sector.
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Table 4.32 Summary of Levene’s Tests for the Public Local Sector

Dimension F df1 df2 Significance H2o
 rejected? 1

1: Maturity of Effort 1.441 5 18 0.257 no

2: Top Management Commitment and
Involvement (Leadership)

0.453 5 18 0.806 no

3: Employee Involvement, Development, and
Management of Participation

1.099 5 18 0.395 no

4: Recognition and Rewards Systems 3.078 5 18 0.035** yes

5: Plan for Continuous Improvement 4.027 5 18 0.013** yes

6: Performance Measurement Process (Use of
Information)

4.348 5 18 0.009** yes

7: Customer and Supplier Involvement 6.818 5 18 0.001** yes

8: Results Over Time 6.337 5 18 0.001** yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on significance ≤ 0.05

To aid in visualizing the range restriction data analysis, the boxplots included as

Figure 4.8 on the following four pages illustrate the variance across applicants of each

examiner’s ratings (decimal equivalent of percent scores) for each dimension
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Figure 4.8 Boxplots for Range Restriction, Public Local Sector
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4.4.4 Range Restriction Results for the Public State & Federal Sector

The variance analyses for the Public State & Federal Sector are summarized in Table

4.33. When compared against the expected variance comparison, 62.5 percent of the

dimensions (Dimensions 1: Maturity of Effort; 2: Top Management Commitment and

Involvement (Leadership); 3: Employee Involvement, Development, and Management

of Participation; 4: Recognition and Rewards Systems; and 5: Plan for Continuous

Improvement)exhibited range restriction

Table 4.33 Summary of Variance Analysis for the Public State & Federal Sector

Dimension N Mean Variance Less than Expected
Variance? (4.35E-02)

1: Maturity of Effort 18 0.650 4.03E-02 yes

2: Top Management Commitment and Involvement
(Leadership)

18 0.608 3.13E-02 yes

3: Employee Involvement, Development, and
Management of Participation

18 0.628 2.15E-02 yes

4: Recognition and Rewards Systems 18 0.531 2.86E-02 yes

5: Plan for Continuous Improvement 18 0.622 2.89E-02 yes

6: Performance Measurement Process (Use of
Information)

18 0.611 5.75E-02 no

7: Customer and Supplier Involvement 18 0.580 6.55E-02 no

8: Results Over Time 18 0.533 6.12E-02 no

Based on the summary of Levene’s data analyses in Table 4.34, 62.5 percent of the

dimensions (Dimensions 1: Maturity of Effort; 3: Employee Involvement, Development,

and Management of Participation; 4: Recognition and Rewards Systems; 7: Customer

and Supplier Involvement; and 8: Results Over Time) have statistically significant

differences among examiners regarding range restriction. It follows that there is

reasonable support for H2 overall in the Public State & Federal Sector.
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Table 4.34 Summary of Levene’s Test for the Public State & Federal Sector

Dimension F df1 df2 Significance H2o
 rejected? 1

1: Maturity of Effort 5.366 5 12 0.008** yes

2: Top Management Commitment and
Involvement (Leadership)

1.103 5 12 0.408 no

3: Employee Involvement, Development, and
Management of Participation

3.894 5 12 0.025** yes

4: Recognition and Rewards Systems 3.892 5 12 0.025** yes

5: Plan for Continuous Improvement 1.329 5 12 0.317 no

6: Performance Measurement Process (Use of
Information)

2.139 5 12 0.130 no

7: Customer and Supplier Involvement 3.386 5 12 0.039** yes

8: Results Over Time 3.846 5 12 0.026** yes

** significant at 0.05 level, * significant at 0.10 level; 1Based on significance ≤ 0.05

To aid in visualizing the range restriction data analysis, the boxplots included as

Figure 4.9 on the following four pages illustrate the variance across applicants of each

examiner’s ratings (decimal equivalent of percent scores) for each dimension.
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Figure 4.9 Boxplots for Range Restriction, Public State & Federal Sector
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4.5 Summary of Results

Table 4.35 provides a summary of the results of this research. Note that Table 4.35 is

structured like Table 3.1, but lists the results for each research question or hypothesis

rather than the corresponding data analyses.

Table 4.35 Summary of Results

Research
Questions

Related
Hypotheses

Summary
of Results

Interrater Reliability

Q1a: How much interrater
reliability is present in the
ratings?

n/a Interrater reliability was:

• low for the Private
Manufacturing Sector.

• moderate for the Private
Service Sector and the
Public Local Sector.

• low for the Public State &
Federal Sector.

Q1b: What differences in
interrater reliability exist between
dimensions within a given
sector?

n/a For all four sectors, differences
in interrater reliability existed
among all dimensions within a
given sector.

Halo Error

Q2a: How much halo error is
present in the ratings?

n/a Halo error was present for all
examiners in all four sectors,
with the exception of six
inconclusive cases for the
Private Manufacturing Sector.

Q2b: What differences in halo
error exist between examiners
within a given sector?

n/a Given the majority of
determinants were effectively
zero, there were no differences
in halo error between examiners.
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Leniency and Severity

Q3a: How much leniency and
severity is present in the ratings?

n/a As measured by Ratee main
effect, leniency was evident for

• Dimensions 1, 2, 4, 6, and 8
in the Private Manufacturing
Sector.

• Dimensions 5, 6, and 8 in the
Private Service Sector.

• Dimensions 5 and 8 in the
Public Local Sector.

• Dimension 1 in the Public
State & Federal Sector.

There were elevated mean
dimension ratings for:

• All dimensions in the Private
Manufacturing Sector

• Dimensions 1, 2, 3, 4, 5, 6,
and 7 in the Private Service
Sector

• Dimension 2 in the Public
Local Sector

• Dimensions 1, 2, 3, and 5 in
the Public State & Federal
Sector

Q3b: What differences in
leniency and severity exist
between examiners within a
given sector?

H1: There will be a difference
in leniency and severity between
examiners within a given sector.

H1 was supported for:

• Dimensions 1, 2, 4, 6, and 8
in the Private Manufacturing
Sector.

• Dimensions 5, 6, and 8 in the
Private Service Sector.

• Dimensions 5 and 8, in the
Public Local Sector.

• Dimension 1 in the Public
State & Federal Sector.
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Range Restriction

Q4a. How much range
restriction is present in the
ratings?

n/a Based on comparison against
expected variance for uniform
distribution, all dimensions in all
sectors exhibited evidence of
range restriction.

Based on comparison against
expected variance for empirical
distribution, range restriction
existed for:

• All dimensions in the Private
Manufacturing Sector

• Dimensions 1, 2, 4, and 5 in
the Private Service Sector

• Dimensions 1, 2, 3, 6, and 7
in the Public Local Sector

• Dimensions 1, 2, 3, 4, and 5
in the Public State & Federal
Sector

Based on comparison against
expected variance for normal
distribution, all dimensions in all
sectors did not exhibit range
restriction.

Q4b: What differences in range
restriction exist between
examiners within a given sector?

H2: There will be a difference
in range restriction between
examiners within a given sector.

Based on Levene’s test, H2 was
supported for:

• Dimensions 2, 3, 4, 6, and 8
in the Private Manufacturing
Sector

• Dimensions 3, 4, 5, 6, and 7
in the Private Service Sector

• Dimensions 4, 5, 6, 7, and 8
in the Public Local Sector

• Dimensions 1, 3, 4, 7, and 8
in the Public State & Federal
Sector



Chapter 5. Conclusions and Discussion

This chapter discusses the results of the data analyses presented in Chapter 4,

organized by the associated research question. The intent of this chapter is to create

information from the data in the previous chapter, integrating results across sectors and

questions, and to present overall conclusions. The question of why results were

obtained is addressed in the discussion and explanations of Sections 5.1 (interrater

reliability), 5.2 (halo error), 5.3 (leniency and severity), 5.4 (range restriction), and 5.5

(overall). Section 5.6 contains practical implications and recommendations. Section 5.7

contains limitations of this research. Section 5.8 contains a discussion of issues for

future research.

5.1 Interrater Reliability

This section discusses the results of the interrater reliability data analysis presented

in Section 4.1, including Q1a: How much interrater reliability is present in the

ratings; and Q1b: What differences in interrater reliability exist between dimensions

within a given sector.

Interrater reliability was operationalized with ICC(2, 1), calculated for each

dimension in all four SQA sectors (data analyses are in Section 4.1). Due to the design

of the data, for each calculation of interrater reliability for a dimension, the ICC(2, 1)

statistic used the rater’s ratings across ratees for that dimension as the data of interest.

For this reason, the implementation of ICC(2, 1) in this research is somewhat different

from the conceptual definition of interrater reliability, which has been operationalized

with test-retest or time-series (longitudinal) data. However, to the extent that the

statistic compares Rater 1’s rating on Dimension 1: Maturity of Effort for Ratee 1 with

Rater 2’s rating of the same, it is useful insofar as the formulation in this research can be

considered to examine consistency across ratees. The boxplots in Section 4.1 show for

each sector the Raters’ scores by dimension for each Ratee. These graphs are a useful
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tool in visualizing the spread of scores for a specific case, and as such are related to and

included in this discussion of interrater reliability. This research notes that variance in

scores has a direct effect on interrater reliability, halo error, and range restriction, as

measured in this research by ICC(2, 1), dimension intercorrelations, and variance

analysis, respectively. Figure 1.2 illustrates the interrelationships among the rating

effectiveness measures used in this research. For example, generally low variance in

Raters’ scores can be interpreted as evidence of range restriction but good interrater

reliability and possible halo error (and can indirectly affect the assessment of leniency

and severity by the Rater main effect approach).

Because the essence of the ICC(2, 1) analysis is correlational in nature, it is useful to

interpret ranges of quantitative results in a qualitative manner. Following a general

practice in industrial and organizational psychology, the ICC(2, 1) results are classified

as follows: low (less than 0.300), moderate (0.300 to 0.700), and high (0.700 to 1.000).

There exists a relatively low degree of interrater reliability present in the ratings for

the Private Manufacturing Sector. A summary of the interrater reliability data analyses

for the Private Manufacturing Sector can be found in Table 4.2. Of the eight

dimensions, 50 percent of the figures for interrater reliability were statistically

significant at the 0.05 level, and 87.5 percent were significant at the 0.10 level.

Statistically significant values for ICC(2, 1) were largest for Dimension 1: Maturity of

Effort (0.272) and smallest for Dimension 7: Customer and Supplier Involvement

(0.090). Not surprisingly, the boxplots for these two cases, found in Figure 4.1, exhibit

notable differences in the height and horizontal alignment (overlap in variance) of the

boxes. Scores for Dimension 7: Customer and Supplier Involvement are generally more

varied (as shown by the height of the boxes) and have more outliers. Interestingly, the

value of ICC(2, 1) for Dimension 4: Recognition and Rewards Systems is slightly

negative (-0.006), which would have indicated an extremely low level of interrater

reliability, were it not statistically insignificant (0.552). The boxplot for Dimension 4:
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Recognition and Rewards Systems evinces the relatively high variance in scores.

The results from Table 4.3, which summarizes the interquartile ranges for the

Private Manufacturing Sector boxplots were unexpected. A surprisingly small

proportion—24 percent—of the cases had a small interquartile range (IQR). No

dimension had an average IQR below the moderate range (0.200 to 0.399). Furthermore,

the remainder of the cases were moderate (65 percent) and high (11 percent). The

prevalence of moderate interquartile range values is evidence of lower interrater

reliability overall. The results of the interquartile range analysis overlapped with the

ICC(2, 1) data analysis insofar as both described low interrater reliability for

Dimensions 2: Top Management Commitment and Involvement (Leadership); 3:

Employee Involvement, Development, and Management of Participation; 5: Plan for

Continuous Improvement; and 7: Customer and Supplier Involvement.

While extremely high indices of interrater reliability were not anticipated—due to

awareness of the existing inconsistencies in the overall rating process, discussed in

greater detail later in this chapter—it was surprising to find such low values of ICC(2,

1). The relatively low degree of interrater reliability present in the ratings for the

Private Manufacturing Sector can be attributed to characteristics of (1) the rater; (2) the

rating scale; (3) the rating process; and (4) the statistic itself. First, the low interrater

reliability may be due to differences among raters regarding their experience with the

State Quality Award, the Private Manufacturing Sector, or evaluating organizations in

general. Additionally, psychological factors (unconscious bias, personal expectations,

the filtering effect of one’s paradigm) and lack of a significant amount of formal,

standardized training may influence raters to produce ratings divergent from one

another. Second, the reliability of the rating scale itself (in this case, the definitions of

the eight dimensions and related scoring guidelines or anchors) plays a role in

interrater reliability. If a rating scale is difficult to implement because its definitions or

anchors are poorly defined, low interrater reliability would be expected. Third, the lack



161

of formalized training or standardized rating processes influences the degree of

interrater reliability. Fourth, because the ICC(2, 1) statistic looks across ratees for

consistency, it may be naturally biased towards more conservative results, given some

differences in scores (level and dispersion) for each ratee are expected based on the

different characteristics of each ratee. Even though conservative estimates are generally

preferred to more liberal ones, the boxplots (Figure 4.1) provide additional visual

evidence of low interrater reliability.

There are differences in interrater reliability (as measured by the value of ICC(2, 1))

between dimensions within the Private Manufacturing Sector. Among the eight

dimensions, the values for ICC(2, 1) have a range of 0.278 (0.182 for statistically

significant figures only). These differences can be attributed to characteristics of the

rater, rating process, and the rating scale. The raters may systematically evaluate each

dimension in a consistently or inconsistently different manner. Alternately, lack of

experience or standardized training affect how each examiner approaches scoring each

dimension. Alternately, the rating process may be at fault. For example, although the

rating process documentation specifies that raters should completely read through each

application, and then score the application, it is known from interviews with examiners

that this process was not followed consistently. The rating scale itself may not be

designed in such a manner as to reduce inconsistencies in interpretation among

dimensions. That is, the definition of each dimension and associated rating scale anchor

points may not be clear and distinctive. For example, the use of some obsolete terms

and practices, as has been identified by the State Quality Award Board, may contribute

to the problems with the rating scale and associated dimensions. The SQA

documentation includes a number of these obsolete or dated terms and practices (e.g.,

quality councils, suggestion systems, etc.).

A moderate degree of interrater reliability is present in the ratings for the Private

Service Sector. A summary of interrater reliability data analyses for the Private Service
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Sector can be found in Table 4.4. Of the eight indices of ICC(2, 1) computed for the

Private Service Sector, 87.5 percent were statistically significant at the 0.10 level, and 75

percent were statistically significant at the 0.05 level. Three of the dimensions have a

statistically significant value of ICC(2, 1) between 0.300 and 0.600, with the greatest

value (0.581) corresponding to Dimension 8: Results Over Time. The smallest

statistically significant value of ICC(2, 1) was 0.181, corresponding to Dimension 2: Top

Management Commitment and Involvement (Leadership).

Based on Table 4.5, interrater reliability is moderate for the Private Service Sector as

a result of the more even spread of interquartile range values (33 percent low, 40

percent moderate, 27 percent high). The results of the interquartile range analysis

overlapped with the results from the ICC(2, 1) analysis, in that both analyses identified

Dimensions 3: Employee Involvement, Development, and Management of

Participation; 4: Recognition and Rewards Systems; and 5: Plan for Continuous

Improvement as having lower interrater reliability. However, the analyses diverged

regarding Dimensions 7: Customer and Supplier Involvement; and 8: Results Over

Time.

The moderate level of interrater reliability in the ratings for the Private Service

Sector are more aligned with expectations for this research. However, this level of

interrater reliability would likely have been higher were it not for characteristics of the

rater, rating process, and the statistic itself. The State Quality Award does not provide a

significant amount of formal training for examiners (as compared to other state quality

awards). Additionally, the SQA is not consistent in its application of its already

documented process, effectively undermining whatever standardization such

documentation provides. As a result of these issues, the level of interrater reliability

would be expected to be low to moderate. As mentioned previously, the nature of the

statistic may also be biased towards more conservative results.
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For the Private Service Sector, there are differences in the level of interrater

reliability among the eight dimensions. The statistically significant values of ICC(2, 1)

have a range of 0.401 (0.422 for all values). As was the case for the Private

Manufacturing Sector, these differences can be attributed to characteristics of the rater,

rating process, and the rating scale.

The Public Local Sector ratings also exhibit a moderate degree of interrater

reliability. The interrater reliability data analysis for this sector is summarized in Table

4.6. Of the statistically significant results for ICC(2, 1), Dimension 5: Plan for

Continuous Improvement has the ICC(2, 1) figure (0.435), while Dimension 8: Results

Over Time has the lowest (0.175). Unfortunately, only 50 percent of the figures for

ICC(2, 1)—including the two previously discussed—are statistically significant at a 0.10

level. The limited number of statistically significant results is due primarily to the

limitations of the data. Because the Public Local Sector data has only four applicants (n

= 4), the degrees of freedom used to compute the significance of ICC(2, 1) is n – 1 or 3.

Recall that the term used to compute the significance of ICC(2, 1) for a dimension is

identical to the Ratee main effect significance from the two-way ANOVA used in the

derivation of ICC(2, 1) for that dimension.

The interquartile range analysis for the Public Local Sector (summarized in Table

4.7), indicated the majority (75 percent) of cases had a moderate IQR. The results from

the IQR analysis were consistent with those of the ICC(2, 1) analysis, insofar as both

identified Dimensions 4: Recognition and Rewards Systems and 6: Performance

Measurement Process (Use of Information) as having low interrater reliability (note that

Dimensions 4 and 6 did not return statistically significant values of ICC(2, 1)).

There are differences in interrater reliability among the statistically significant

ICC(2, 1) figures, which have a range of 0.260 (0.602 for all values of ICC(2, 1)).

Differences on the basis of dimension are likely due to characteristics of the rater, rating
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process, or rating scale.

Table 4.8 summarizes the interrater reliability data analyses for the Public State &

Federal Sector. While interrater reliability may be low for the Public State & Federal

Sector, a robust assessment of results for this sector is precluded by the presence of only

one statistically significant figure for ICC(2, 1). Dimension 1: Maturity of Effort, which

has an interrater reliability of 0.192, is statistically significant at the 0.10 level. The lack

of statistically significant results can be attributed primarily to the extremely small

sample size (three applicants implies two degree of freedom for tests). Again, a

rigorous assessment of the differences in interrater reliability for this sector is

problematic, due to only 12.5 percent of the results being statistically significant.

The interquartile range analysis for the Public State & Federal Sector is summarized

in Table 4.9. For this sector, not only were 62.5 percent of the values for the IQR

moderate and 12.5 percent high, but this sector was the only to have values that were

extremely high. The overall interrater reliability was therefore interpreted as low, a

finding which supplements the ICC(2, 1) results for this sector. The ICC(2, 1) results

yielded low interrater reliability for Dimension 1: Maturity of Effort, and was

inconclusive (due to lack of statistical significance) for all other dimensions. The IQR

analysis indicated that Dimensions 6: Performance Measurement Process (Use of

Information); 7: Customer and Supplier Involvement; and 8: Results Over Time have

two cases of high or extremely high interquartile ranges, and high average interquartile

ranges as well. Ratee 2 has three instances of extremely high interquartile ranges,

evidence of low interrater reliability for that ratee. As a result of the IQR analysis, there

is stronger evidence (than would have been the case due to ICC(2, 1) alone) that

interrater reliability is low for the Public State & Federal Sector.
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As shown in Table 4.1, there were differences by sector in the level of interrater

reliability present in ratings (measured by ICC(2, 1)). While the Private Manufacturing

Sector was generally low, the Private Service Sector and the Public Local Sector were

moderate. Results for the Public State & Federal Sector were largely inconclusive, but

low for one case. These differences by sector can be attributed to characteristics of the

raters, ratees, and the rating process differing by sector.

In considering the cause of differences by sector, it is useful to note instances in

which examiners rated applicants in multiple sectors. Table 5.1 lists the complete set of

23 unique examiners and their respective identification (ID) numbers in each sector.
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Table 5.1 Examiner Assignments for Each Sector

Unique Examiner
Identifier

ID in the Private
Manufacturing

Sector

ID in the Private
Service Sector

ID in the Public
Local Sector

ID in the Public
State & Federal

Sector

A 1 n/a n/a n/a

B 2 n/a n/a n/a

C 3 n/a n/a n/a

D 4 n/a n/a n/a

E 5 n/a n/a n/a

F 6 n/a n/a n/a

G 7 4 n/a n/a

H 8 3 n/a n/a

I 9 n/a n/a n/a

J 10 n/a n/a n/a

K 11 n/a n/a n/a

L 12 n/a n/a n/a

M 13 1 n/a n/a

N 14 n/a n/a n/a

O 15 2 n/a n/a

P 16 5 n/a n/a

Q n/a 6 n/a n/a

R n/a n/a 1 1

S n/a n/a 2 2

T n/a n/a 3 3

U n/a n/a 4 4

V n/a n/a 5 5

W n/a n/a 6 6

Regarding characteristics of the rater, note that the Public Local Sector and the

Public State & Federal Sector share the same subset of examiners, which are unique

only to those two sectors. Despite the fact that the same set of examiners evaluated both

the Public Local Sector and the Public State & Federal Sector, there are differences in

interrater reliability between the two sectors, indicating that the examiners are not

likely the cause of this difference.
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However, the Private Service Sector only shares five of its six examiners with the

Private Manufacturing Sector, and is different in the level of interrater reliability.

Because only 5 of the 16 examiners are common in this comparison, it is likely that the

sector differences in interrater reliability can be attributed to differences in rater

characteristics. Furthermore, each sector has notably different applicants, and these

differences in ratee characteristics may influence interrater reliability measures.

Surprisingly, the sectors that may be considered more subjective (i.e., the Private

Service Sector and the Public Local Sector are typically outcome-oriented, based on

more intangible processes, and have more qualitative metrics) had higher interrater

reliability than the Private Manufacturing Sector, which could be considered more

concrete due to its output and product focus and the readily available quantitative

metrics. However, the examiner assignment in the Private Manufacturing Sector is a

confounding factor in the soft/hard distinction. To this end, it is not likely that

characteristics of the ratee can explain a good proportion of the interrater reliability

figures.

The sectors differed in the rating process, however. Based on the investigation of the

State Quality Award discussed in Chapters 1 and 2, one problematic issue came to

light: Not only were the examiners inconsistent in the actual process employed in

evaluating applicants (i.e., they were inconsistent in following the documented

directions for scoring applications), but the training they received as a group prior to

scoring was insufficient. It is likely that a reasonably large proportion of the interrater

reliability figures can be explained by the inconsistent rating process.



168

Despite lower than acceptable levels of significance for some ICC(2, 1) figures (see

Table 4.1), based on the statistically significant measures and the interrater reliability

boxplots (see Figures 4.1, 4.2, 4.3, 4.4), there is good evidence for low interrater

reliability overall. The fact that interrater reliability was never better than moderate

poses problems for the overall validity of the SQA rating process based on the data in

this research. It is possible that an applicant which received a relatively high mean

score did not have the desired level of interrater reliability. This is a problem when

applicant A, which has a high mean score (a level effect) and high variance (a

dispersion effect) is selected over applicant B, which has a slightly lower mean score,

but significantly less variance around that mean. Regardless of the outcome of a

statistical analysis of the difference in mean scores between Applicants A and B, the

fact that the ratings were so varied for A poses a critical conceptual problem. If high

dispersion of ratings (whether measured by variance analysis or ICC(2, 1)) is

interpreted as low interrater reliability, choosing applicant A over B is a poor decision

(assuming a desired outcome of a rating process is validity, as supported through

consistency among raters). Traditionally, the State Quality Award has based decisions

primarily on the mean score. While all evaluations are, by nature, subjective, scientific

research places high value in accounting for and minimizing this subjectivity. To the

extent that the examiners are consistent in their ratings, this value is upheld. Based on

the interrater reliability results for the four sectors, not only are there varying levels of

(generally low) interrater reliability by dimension within a sector, but between sectors

as well.
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5.2 Halo Error

Halo error was operationalized through the use of dimension intercorrelations,

presented in Section 4.2. This section discusses the halo error results—including Q2a:

How much halo error is present in the ratings; and Q2b: What differences in halo

error exist between examiners within a given sector.

Recall that there are a number of interrelationships among the rating effectiveness

measures used in this research, as summarized in Figure 1.2. To the extent that low

variance may be interpreted as range restriction, it can also have an effect on halo error.

The tendency of an examiner to give a limited range of scores (range restriction) can, in

effect, reduce the potential ability of tests for halo error (such as dimension

intercorrelations) to yield results indicating reasonable discrimination between

conceptually different dimensions (halo error). Furthermore, since the determinant of a

given examiner’s dimension intercorrelation matrix—an aggregate measure, reflecting

a higher or less detailed level of analysis—was the figure of interest in this research, the

potential exists for low variance (as would be the case for range restriction) to confound

tests of halo error.

The summary of halo error data analyses for the Private Manufacturing Sector is

found in Table 4.10. While the majority of examiners exhibited halo error, a number of

inconclusive cases merit discussion (recall that the determinant of the dimension

intercorrelation matrix did not exist for Examiners 7, 8, 13, 14, 15, and 16). A

determinant—by definition—does not exist when the matrix from which it is computed

does not exist or cannot be computed. A matrix cannot be computed when there exists

only one data point per cell. It follows that if the matrix cannot be computed, the

determinant does not exist. This situation occurred when examiners rated only one

applicant, as was the case with Examiner 7, 8, 13, 15, and 16. Alternately, a matrix may

only have (misleading) perfect correlations, due to a sample size of two for each
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pairwise correlation, which occurred with Examiner 14. Linear correlations would—by

definition—be perfect for the case of two data points, since—by definition—two points

are sufficient to define a line. It follows that in the case of two data points, the matrix is

effectively meaningless, and the determinant does not exist.

There exist no considerable differences in halo error among the examiners in the

Private Manufacturing Sector. With the exception of Examiner 1, all measurable cases

(cases for which the determinant of the dimension intercorrelation matrix could be

calculated) exhibited a determinant of 0.000. It is unlikely that a statistical test

(assuming it were possible to test differences in determinants) would find significant

differences from zero for figures that are zero to three decimal places. Therefore no

notable differences were detectable in halo error among the examiners.

The strong evidence found for halo error in all of the measurable cases of the Private

Manufacturing Sector was not expected. Due to the varied characteristics of the raters

alone, this research expected mixed results, with varying levels of halo error by

examiner. Halo error can be attributed to two primary sources: characteristics of the

rater (when the examiner fails to distinguish among conceptually different dimensions,

or allows their evaluation on one dimension to carry over to other cases) or the rating

scale itself (a poorly designed rating scale which has overlap among its dimensions or

does not produce the expected number of factors when subjected to principal

components or factor analysis). Despite the design of the rating scale to allow ratings

from 0 percent to 100 percent in any increment, the majority of examiners used

multiples of 10 percent, which increases slightly the chance of giving two dimensions

the same score.

Table 4.11 summarizes the halo error data analyses for the Private Service Sector.

Halo error (as measured by the determinant of the dimension intercorrelation matrix)

was present in the scores of every examiner in the Private Service Sector. Again, the
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degree to which halo error was pervasive was not expected. The cause of the

widespread halo error is likely due to problems with the rating scale as well as raters

occasionally entering the same scores across dimensions or examiners. Because most

examiners do tend to rate in 10 percent increments, this unsanctioned practice results in

a greater chance of giving identical scores.

A summary of the halo error data analyses for the Public Local Sector can be found

in Table 4.12. Recall that with the exception of Rater (Examiner) 1 (for which the

determinant of the dimension intercorrelation matrix did not exist), there was strong

evidence for halo overall in the Public Local Sector. In the case of Examiner 1 for the

Public Local Sector, there is evidence of halo effect despite a nonexistent determinant.

The dimension intercorrelation matrix for Examiner 1 (found in Section F.1.3.1 of

Appendix F) exhibits two characteristics which render its determinant meaningless. In

this case, Dimension 6: Performance Measurement Process (Use of Information) and

Dimension 2: Top Management Commitment and Involvement (Leadership) have a

perfect (1.000) correlation that, incidentally, is statistically significant. The effect of this

perfect correlation is to bias the calculations for the determinant, resulting in a zero

determinant which otherwise perhaps would have been nonzero. However, a

significant problem lies with Dimension 7: Customer and Supplier Involvement that

precludes calculation of the determinant—the scores for Dimension 7: Customer and

Supplier Involvement are constant. Because correlations rely on comparisons of

variance, it is not possible to compute the correlation for a constant variable (i.e., a

dimension in which the variance or standard deviation of scores is zero). While the

determinant does not exist for Examiner 1 in the Public Local Sector, the existence of

constant scores for one dimension, and relatively high correlations otherwise is strong

evidence for halo error. This case demonstrated a potential shortcoming of using the

determinant as an aggregate measure of halo error for a given applicant, given that it

was not always possible to compute the determinant. This research also notes that an

aggregate, by definition, yields results at a higher level of analysis (reduced level of
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detail or discrimination) than the data from which the aggregate is derived. However,

this potential shortcoming was anticipated through the analysis of the dimension

intercorrelation matrix itself, versus its determinant. Because of the special case of

Examiner 1, it is not possible to say with absolute certainty that there are no differences

in halo error among examiners, despite the overwhelmingly strong evidence.

The strong evidence for halo error for all measurable cases within the Public State &

Federal Sector was not expected. Even in the case of Examiners 5 and 6, for whom the

determinant does not exist, there is evidence of halo (as measured by the existence of

constant scores for at least one dimension, and the relatively large number of high or

perfect correlations). However, there are a number of issues with the Public State &

Federal Sector that likely influenced this outcome. The high incidence of halo error in

the Public State & Federal Sector is due in part to the limited sample size (n = 3) of

applicants, which, on average, effectively increases the chances of perfect correlations

(and at the same time decreases the associated significance levels). Examiner 5 (see

Section 4.2.1.4.5) has constant scores for Dimension 4: Recognition and Rewards

System, which in conjunction with the number of perfect and high correlations in their

case, are ample evidence for halo error. Likewise, Examiner 6 (see Section 4.2.1.4.6) is

constant for Dimension 1: Maturity of Effort, and also has a number of perfect

correlations. To this end, there is evidence that all examiners in the Public State &

Federal Sector exhibit halo error. Because the special cases of Examiners 5 and 6

preclude calculation of their determinants, it is not possible to conclude that there are

no differences in halo error overall in the Public State & Federal Sector.

Recall from Chapter 2 that a principle component or factor analysis of the dimension

intercorrelation matrix is another method for measuring halo error. This approach

associates higher measured halo error with fewer principle components or factors that

emerge from the analysis (Blanz & Ghiselli, 1972; Kraut, 1975). To this end, a single

component that explains a large proportion of the rating variance represents the upper
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operational limit of halo error.

A principle component analysis was performed for the Private Manufacturing

Sector, the Private Service Sector, the Public Local Sector, the Public State & Federal

Sector, and all four sectors combined. The complete data analyses for the principle

component analyses can be found in Appendix I. The results of this post-hoc test are

summarized in Table 5.2. With the exception of the Public State & Federal Sector for

which two components emerged, all other sectors (including the aggregate of all four

sectors) yielded only one component. Note also that the determinants of the dimension

intercorrelation matrices for each sector are effectively zero, further evidence of halo at

an overall level. This bodes poorly for the SQA rating scale (i.e., the eight dimensions

and associated scoring guidelines), insofar as it failed to factor into a sufficient number

of independent dimensions. Because halo error can be compounded by characteristics

of the rating scale, it is reasonable to attribute the strong evidence of halo (overall, by

sector, and by case) at least as much (if not more) to problems with the rating scale as to

characteristics of the rater.

Table 5.2 Results of Principle Components Analyses for All Sectors

Sector Determinant of Dimension
Intercorrelation Matrix

Components
Extracted

Private Manufacturing 2.356E-03 1

Private Service 4.531E-04 1

Public Local 2.887E-03 1

Public State & Federal 6.785E-04 2

All Sectors Combined 4.204E-03 1

Based on the determinants of the dimension intercorrelation matrices, there is

strong evidence for halo error for each sector, as well as overall. With the exception of

six inconclusive results in the Private Manufacturing Sector (due to those examiners

rating too few applicants, not inconclusive or ambiguous results as such) halo error was
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pervasive in every sector and case. As a result, there are no apparent differences by

sector in the degree of halo error present in the ratings.

Tables 5.3 through 5.6 contain the results of a post-hoc analysis recommended by

the thesis committee for this research. These tables represent the range of scores for

each examiner, aggregated across applicants and dimensions in order to map to the

tables summarizing the results of the dimension intercorrelation analysis.(Tables 4.10,

4.11, 4.12, and 4.13). These results illustrate the relationship between variance (in this

case, measured by range) and halo error mentioned at the beginning of this section.

These results can also be used to provide training to examiners on scoring practices and

potential rating effectiveness issues, including common rating errors.

Table 5.3 Range of Rater’s Scores for the Private Manufacturing Sector

Rater N Range Minimum Maximum Mean Std.
Deviation

1 96 0.850 0.100 0.950 0.697 0.193

2 56 0.600 0.300 0.900 0.690 0.120

3 56 0.500 0.400 0.900 0.719 0.114

4 48 0.650 0.250 0.900 0.521 0.158

5 56 0.650 0.250 0.900 0.580 0.157

6 56 0.800 0.100 0.900 0.544 0.217

7 8 0.100 0.800 0.900 0.888 0.035

8 8 0.100 0.850 0.950 0.894 0.032

9 32 0.800 0.100 0.900 0.591 0.233

10 48 0.700 0.200 0.900 0.645 0.174

11 48 0.283 0.600 0.883 0.758 0.063

12 24 0.900 0.050 0.950 0.542 0.317

13 8 0.300 0.300 0.600 0.475 0.116

14 16 0.200 0.700 0.900 0.819 0.063

15 8 0.050 0.850 0.900 0.888 0.023

16 8 0.500 0.400 0.900 0.713 0.164
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Table 5.4 Range of Rater’s Scores for the Private Service Sector

Rater N Range Minimum Maximum Mean Std.
Deviation

1 48 0.800 0.100 0.900 0.577 0.217

2 48 0.700 0.200 0.900 0.630 0.203

3 48 0.500 0.400 0.900 0.780 0.110

4 48 0.800 0.100 0.900 0.566 0.255

5 48 0.750 0.200 0.950 0.665 0.257

6 48 0.500 0.400 0.900 0.633 0.139

Table 5.5 Range of Rater’s Scores for the Public Local Sector

Rater N Range Minimum Maximum Mean Std.
Deviation

1 32 0.500 0.100 0.600 0.419 0.124

2 32 0.800 0.100 0.900 0.531 0.258

3 32 0.800 0.100 0.900 0.569 0.199

4 32 0.500 0.400 0.900 0.609 0.149

5 32 0.400 0.400 0.800 0.619 0.100

6 32 0.400 0.200 0.600 0.397 0.143

Table 5.6 Range of Rater’s Scores for the Public State & Federal Sector

Rater N Range Minimum Maximum Mean Std.
Deviation

1 24 0.500 0.300 0.800 0.535 0.159

2 24 0.600 0.300 0.900 0.750 0.199

3 24 0.600 0.300 0.900 0.620 0.185

4 24 0.600 0.300 0.900 0.638 0.204

5 24 0.300 0.500 0.800 0.650 0.114

6 24 0.400 0.200 0.600 0.379 0.144
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5.3 Leniency and Severity

Leniency and severity was operationalized through a Rater by Ratee by Dimension

ANOVA in which a statistically significant Rater main effect emerged (see Section 4.3).

This section addresses the leniency and severity results, discussing Q3a: How much

leniency and severity is present in the ratings; Q3b: What differences in leniency

and severity exist between examiners within a given sector; and H1: There will be a

difference in leniency and severity between examiners within a given sector.

As mentioned in Section 4.3, two different approaches were used to measure

leniency and severity. The approach of greatest interest for assessing leniency and

severity is the Rater main effect approach (recall from Section 2.4.2.1 that the approach

of comparing mean dimension ratings to the scale midpoint is problematic when the

applicants are above average and the rating scale midpoint is not designed to reflect the

most common behavior—two situations in effect in this research). To this end, the

results from the Rater main effect approach have predominance over those from the

mean dimension rating approach.

For the Private Manufacturing Sector, Table 4.17 presents the mean dimension

rating analysis. Based on a comparison of mean ratings to the scale midpoint, all eight

dimensions mean ratings are significantly elevated above the scale midpoint. Because

these mean dimension ratings are higher than the midpoint, there is evidence of

leniency for this sector, assuming the ratings should be centered at the scale midpoint.

Table 4.18 summarizes the leniency and severity data analyses for the Private

Manufacturing Sector. There is strong evidence for leniency based on a two-way

ANOVA (Rater and Ratee fixed factors, Dimension score dependent variable) in which

62.5 percent of the Dimensions (1: Maturity of Effort; 2: Top Management Commitment

and Involvement (Leadership); 4: Recognition and Rewards Systems; 6: Performance
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Measurement Process (Use of Information); 8: Results Over Time) have an associated

Rater main effect significant at the 0.05 level. Based on the ANOVA, there is weaker

evidence (significant at the 0.10 level) for leniency for Dimension 7: Customer and

Supplier Involvement. The combination of elevated mean ratings and the presence of

statistically significant Rater main effects for six dimensions is interpreted as evidence

of overall leniency for the Private Manufacturing Sector.

The statistically significant Rater main effects are also interpreted as evidence of

statistically significant differences in individual Raters’ level of leniency for

Dimensions 1: Maturity of Effort; 2: Top Management Commitment and Involvement

(Leadership); 4: Recognition and Rewards Systems; 6: Performance Measurement

Process (Use of Information); and 8: Results Over Time; (and 7: Customer and Supplier

Involvement, at the 0.10 level of significance). In this case, the statistically significant

Rater main effect indicates at least one Rater is significantly different from the other

Raters regarding their mean rating. This finding supports H1: There will be a

difference in leniency and severity between examiners within a given sector for

those dimensions.

These differences can be attributed to characteristics of the rater as well as the ratee.

Insofar as an examiner’s experience, psychology, and familiarity with a given applicant

positively influences (consciously or subconsciously) their evaluation of that applicant,

the characteristics of the rater were elemental in the lenient scores. Because different

examiners will have different characteristics, it follows that leniency and severity

should also differ by examiner. However, given that the data under consideration are

for a prestigious state quality award, a good argument can be made for ratee

characteristics resulting in apparent leniency. Due to the reputation of the award and

the competitive nature of business, it is not unreasonable to expect above-average

organizations to self-select for the application process. Furthermore, low-performing

organizations are unlikely to apply, effectively removing a large portion of the below
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average organizations from consideration in the state quality award applicant pool.

Because the applicants for a state quality award reflect a higher tier of performance and

quality—and therefore merit and receive higher scores—the scores are expected to be

elevated, evincing leniency as measured by the mean dimension rating approach. The

lack of below-average applicants only further compounds the positively shifted mean.

Whether the mean should be recalibrated to reflect the sample under consideration or

be unadjusted is a decision the State Quality Award Board should make. This research

notes, however, that the rating scale is optimally used when the mean ratings are close

to the scale midpoint.

Were the Private Manufacturing Sector not encumbered with more examiners than

applicants, it would follow that the differences among raters would be primarily due to

differences in the characteristics of those raters (e.g., experience with the State Quality

Award, psychology, personal bias/worldview). However, because of the irregular data

structure, it is possible that characteristics of the applicants may influence the outcome

of leniency and severity calculations more than would be the case otherwise. That is,

because some raters rated more ratees than others (in effect, biasing the overall data for

the Private Manufacturing Sector to represent their idiosyncrasies), they were

represented unequally. To the extent that any rating effectiveness measure addressed in

this research is sensitive to characteristics of the rater, an unbalanced design (such that

a few raters create the majority of the data, and the data from majority of the raters are

effectively outweighed by the active minority) is a problematic one.

The mean dimension rating analysis for the Private Service Sector can be found in

Table 4.19. As shown in Table 4.19, 87.5 percent of the dimensions (Dimension 8:

Results Over Time being the only exception) have a mean rating higher (at the 0.05

level of significance) than the scale midpoint.
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Table 4.20 summarizes the Rater main effect analysis, addressing leniency and

severity for the Private Service Sector. As measured by a statistically significant Rater

main effect emerging from the two-way ANOVA, 37.5 percent of the dimensions (5:

Plan for Continuous Improvement; 6: Performance Measurement Process (Use of

Information); 8: Results Over Time) have an associated Rater main effect significant at

the 0.05 level. Interestingly, Dimension 8: Results Over Time failed the t-test for

significant difference from the scale midpoint (due to a large standard deviation

relative to its small delta), but returned a Rater main effect significant at the 0.05 level.

Thus, the usefulness of examining both level (t-test) and dispersion (ANOVA Rater

main effect) effects is demonstrated. Based on the elevated mean ratings and the Rater

main effect results, there is evidence of overall leniency in the Private Service Sector.

The presence of the Rater main effect for all dimensions except Dimension 8 also

indicates statistically significant differences among raters regarding the extent of their

leniency (as measured by a statistically significant elevated mean score). This finding

supports H1 for a majority (87.5 percent) of the dimensions, a good case for overall

support of H1 for the Private Manufacturing Sector.

Table 4.21 summarizes the mean dimension rating analysis for the Public Local

Sector. The mean scores for this sector are generally close to the scale midpoint (0.500).

In fact, only one dimension (Dimension 2: Top Management Commitment and

Involvement (Leadership)) is significantly different from the scale midpoint,

interpreted as evidence for leniency in this case.

Based on Table 4.22, which summarizes the results of the Rater main effect approach

to measuring leniency and severity for the Public Local Sector, strong evidence of

leniency and severity was found for two dimensions of the eight (25 percent). The first,

Dimension 5: Plan for Continuous Improvement, has a statistically significant rater

main effect explaining a large proportion of the variance, which would be interpreted
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as strong evidence of leniency (given the elevated mean score of 0.519 for Dimension 5).

On the other hand, Dimension 8: Results Over Time also has a statistically significant

rater main effect, but because the mean score (0.490) was depressed below the scale

midpoint (0.500) this would be interpreted as evidence of severity. However, given that

Dimensions 5 and 8 do not have mean dimension ratings significantly different from

the scale midpoint, the interpretation of the statistically significant Rater main effect for

these dimensions is difficult. When the statistically significant Rater main effects were

considered in combination with the lack of statistically significant elevated or depressed

mean dimension ratings, the overall results must be interpreted as inconclusive, due to

problems with the test.

Based on the statistically significant Rater main effects for Dimension 5: Plan for

Continuous Improvement and Dimension 8: Results Over Time, there is also evidence

for statistically significant differences among examiners regarding their mean ratings.

Note, however, that Dimensions 5 and 8 fail to have statistically significant elevated

mean ratings. Because the tests for leniency and severity are inconclusive overall for

Dimension 5: Plan for Continuous Improvement and Dimension 8: Results Over Time,

the associated differences in mean ratings (while significant) are not meaningful when

taken at the group level of analysis. However, the presence of a statistically significant

Rater main effect indicates that there exists at least one examiner that is exhibiting

leniency and severity when compared against the group. That is, despite the absence of

an elevated or depressed mean dimension rating at the group level, the presence of a

Rater main effect implies differences at the individual level. Therefore, H1 is supported

for the Public Local Sector for Dimension 5: Plan for Continuous Improvement and

Dimension 8: Results Over Time.

The mean dimension analysis results for the Public State & Federal Sector are

summarized in Table 4.23. Dimension 1: Maturity of Effort; Dimension 2: Top

Management Commitment and Involvement (Leadership); Dimension 3: Employee
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Involvement, Development, and Management of Participation; and Dimension 5: Plan

for Continuous Improvement have a mean dimension rating significantly elevated

above the scale midpoint.

Table 4.24 summarizes the results of the leniency and severity analysis—as

measured by the Rater main effect approach—for the Public State & Federal Sector. Of

the eight dimensions analyzed, only one—Dimension 1: Maturity of Effort—exhibits

leniency as measured by the presence of a statistically significant Rater main effect.

Dimension 1: Maturity of Effort also has a mean rating significantly elevated above the

scale midpoint, strong evidence for leniency. Weaker evidence exists for leniency for

Dimension 3: Employee Involvement, Development, and Management of Participation

which had a Rater main effect significant at the 0.10 level and a statistically significant

elevated mean dimension rating. Dimension 8: Results Over Time also had a Rater

main effect significant at the 0.10 level, but did not have a mean dimension rating

significantly different from the scale midpoint, and is therefore inconclusive regarding

leniency and severity. This research notes that the limited number of statistically

significant Rater main effect figures may be due in part to the extremely small sample

size (n = 3).

For the Public State & Federal Sector, the results of the Rater main effect analysis

indicate strong evidence of statistically significant differences in mean dimension

scores (leniency and severity measured as a level effect) among examiners on

Dimension 1: Maturity of Effort. There is weak evidence for differences in leniency and

severity among examiners for Dimension 3: Employee Involvement, Development, and

Management of Participation and Dimension 8: Results Over Time. To this end, H1 is

supported for Dimension 1, and weakly supported for Dimensions 3 and 8.

Table 4.14 summarizes the mean dimension ratings for all sectors. There were

differences by sector in the degree of leniency and severity present in the ratings. This
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can be attributed to characteristics of the rater and ratee. As shown in Table 4.14,

Dimension 2: Top Management Commitment and Involvement (Leadership) was the

only dimension to have elevated mean ratings in all four sectors. This may be due as

much to the difficulty in examiners seeing past top management’s self-promotion as to

the progress the organization has made on Dimension 2: Top Management

Commitment and Involvement (Leadership). Rater characteristics such as experience

and personal bias would influence the leniency and severity calculations. However, to

the extent that sectors share examiners (reference Table 5.1), differences may also be

attributable to differences in the applicants by sector. Historically, public organizations

have not had the profit motive that private organizations have had to improve their

productivity and quality. As such, it may be expected that applicants in the Public

Local Sector and the Public State & Federal Sector may lag behind the Private

Manufacturing Sector and the Private Service Sector regarding quality and productivity

initiatives and implementation. It follows that applicants in the Public Local Sector and

the Public State & Federal Sector would likely merit lower mean ratings than those in

the Private Manufacturing Sector or the Private Service Sector. This difference is

reasonably borne out by the Private Manufacturing Sector exhibiting elevated mean

ratings on all eight dimensions and the Private Service Sector on seven, while the Public

Local Sector only exhibited elevated mean ratings on one dimension, and the Public

State & Federal Sector only four.

Table 4.15 summarizes the Rater main effect R-squared values and associated

significance levels for all sectors. Dimension 8: Results Over Time was the only

dimension to have a statistically significant Rater main effect (leniency and severity

measured as a dispersion effect) in all four sectors. Interestingly, Dimension 8 had an

elevated mean rating for only one sector (see Table 4.14). Dimension 1: Maturity of

Effort and Dimension 6: Performance Measurement Process (Use of Information) were

the next most problematic dimensions, with two statistically significant Rater main

effects each, and elevated mean ratings for three and two sectors, respectively.
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5.4 Range Restriction

The variance analyses and boxplots in Section 4.4 quantify the degree of range

restriction in the scores. This section discusses these range restriction results, including

Q4a: How much range restriction is present in the ratings; Q4b: What differences in

range restriction exist between examiners within a given sector; and H2: There will

be a difference in range restriction between examiners within a given sector. Recall

that the method of variance analysis interprets smaller variance as evidence of range

restriction. Interestingly, due to the interrelationships among the rating effectiveness

measures used in this research, high range restriction (smaller variance in scores) can

result in good interrater reliability, assuming that the examiners are similar in the

limited range of scores they give. Likewise, lack of range restriction (larger variance in

scores) can result in poor interrater reliability, due to lack of consistency.

Recall from Table 4.27 that all eight dimensions in the Private Manufacturing Sector

exhibited range restriction. While some degree of range restriction was expected, the

extent to which range restriction was present in the Private Manufacturing Sector was

surprising. The discussion in Chapter 2 on measures of interrater agreement touched on

the issue of the underlying (or expected) distribution for a set of ratings. Based on an

investigation of the data for the State Quality Award, this research did not anticipate a

uniform distribution of scores (which would represent the maximum possible

variation, or least possible range restriction). On the other hand, the data were not

expected to be perfectly normal (Figure 4.9 shows a shift towards the higher ratings

and greater variance than expected for a perfectly normal data set). Yet comparison

against the expected variation from an empirical distribution of ratings resulted in a

higher proportion of range restriction than would have been expected. Looking across

all four sectors and eight dimensions, of the 32 possible cases, 22 exhibited range

restriction. The existence of range restriction is likely due to examiners using a

comfortable range of scores, from which they rarely depart. It is possible, however, that
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the applicants may in fact merit tighter clusters of scores due to the preponderance of

evidence on a given dimension. Less likely than range restriction being a result of

characteristics of the rater or ratee is the possibility it may be due to characteristics of

the rating scale. Poorly defined dimensions and associated scale anchors may

contribute somewhat to examiners interpreting the flawed rating scale in such a

manner as to expect only a certain range of scores is appropriate for a certain applicant

or group of applicants, despite evidence to the contrary.

Based on Table 4.25, there are some differences by sector in the degree of range

restriction present in the ratings. Dimension 1: Maturity of Effort and Dimension 2: Top

Management Commitment and Involvement (Leadership) are the only two dimensions

to exhibit range restriction across all four sectors. Dimension 8: Results Over Time is the

only dimension to exhibit range restriction in only one sector. Additionally, the Private

Service Sector exhibits range restriction for 50 percent of the dimensions and the Public

Local Sector and the Public State & Federal Sector for 62.5 percent each. This moderate

amount of range restriction is likely due to characteristics of the rater and ratee. It is

possible that the rating scale may be accountable for differences in range restriction by

dimension in the Private Service Sector, the Public Local Sector, and the Public State &

Federal Sector.
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5.5 Overall Conclusions

From an overall standpoint, one strength of the current State Quality Award rating

process is the examiner assignment. That is, for the Private Service Sector, the Public

Local Sector, and the Public State & Federal Sector, the fact that the same group of

examiners rates all applicants on all dimensions makes up for shortcomings elsewhere

in the overall process. There are a number of advantages associated with using the

same membership in a group to score all applicants in a sector. From a team dynamics

standpoint, people that work together more have more opportunities to improve

internal team processes (e.g., communication, roles, responsibilities). From the

evaluation standpoint, consistent membership reduces the examiner-based variance at

the sector level. However, this research notes that a team with static membership (the

same examiners are used for all evaluations) that receives an insufficient amount of

training would likely be outperformed by a team with dynamic membership (different

examiners form the same sized team used for each evaluation) and sufficient training

(in terms of the amount and depth of training).

From a holistic viewpoint, there are a number of shortcomings in the current State

Quality Award rating process. However, the fact that rating effectiveness (as measured

by interrater reliability, halo error, leniency and severity, and range restriction) was

low to moderate overall gives the SQA opportunities to further its tradition of self-

improvement.

Interrater reliability was perhaps the most critical measure of rating effectiveness

addressed by this research. To the extent that a major assessment—not to mention a

well-established state quality award such as the State Quality Award—depends on the

consistency of its evaluators to deliver effective and valid results, measuring (and

improving) interrater reliability is essential. Unfortunately, the current state of

interrater reliability for the State Quality Award is probably less than desirable. The
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generally low interrater reliability was likely due to notable differences in rater

characteristics (often, examiners had different levels of experience with quality

assessments and had differentially internalized training received) as well as rating

process characteristics (specifically, the training provided and the actual process

employed in evaluating applicants).

There was strong evidence of halo error in every measurable case. To the extent that

halo error is attributed to the examiner’s failing to discriminate between conceptually

different cases, halo error may be significantly reduced by examiner training and

practice. However, the problem of pervasive halo error may have been confounded by

a problematic rating scale. The principle components analysis presented previously in

Table 5.2 yielded alarmingly few distinct dimensions. Insofar as this principle

components analysis accurately measures the interrelatedness of the scoring

dimensions, this post-hoc test yielded strong evidence that the dimensions are in fact

not conceptually distinct. It is interesting to note that a principle components analysis

may have more to say about characteristics of the rating scale, while the dimension

intercorrelation analysis may have more to say about characteristics of the rater.

Leniency was evident in the great majority of cases examined by this research. As

mentioned earlier, leniency and severity can be attributed not only to the examiners,

but to the applicants, which are likely above average. The fact that there is strong

evidence of leniency in the ratings is not necessarily problematic, assuming that the

rating scale is calibrated to the whole population of potential applicants and decisions

are made accordingly. However, if the rating scale is intended to accurately reflect

differences within the small sample (drawn from—or rather, self-selected from—-the

population of organizations) that actually apply, leniency is a problem. The question at

hand can be distilled to: should the bar be raised for these above-average applicants? In

the case of calibration to the sample, the scores should ideally be centered about the

scale midpoint, to facilitate optimal use of the whole rating scale and improve the
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robustness of statistical analyses. Furthermore, to the extent that the pursuit of

excellence involves a constant raising of expectations, an argument can be made in

favor of raising the bar for applicants, and rating them against higher expectations (that

may also have the side effect of increasing the capability for discriminating between

applicants).

Range restriction was present in the majority of cases (68.75 percent) studied in this

research. Just like leniency and severity, range restriction can be rationalized as a

nuisance rather than a significant problem. The problem with range restriction is that it

effectively suboptimizes the ratings by limiting the practical range of the rating scale

and compounding statistical analyses due to unnaturally compressed variances.

As mentioned in Chapter 3, Dimension 3: Employee Involvement, Development,

and Management of Participation was intended to be rated on both the

Approach/Deployment and Results scoring guidelines. The decision to aggregate

independent scores when given, and accept single scores as an aggregate for both only

further evinced the problems with the rating scale and process. Dimension 3 had

generally low interrater reliability, as well as range restriction and leniency and

severity in three out of the four sectors.
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5.6 Practical Implications and Recommendations

This section presents practical implications for improving the State Quality Award,

which are applicable to any award process exhibiting the rating effectiveness issues

discussed in this research. The State Quality Award is undergoing a significant

redesign effective for the 1999 award year. The primary redesign was to discontinue

use of the SQA criteria and rating guidelines discussed in Chapter 1 and adopt a

condensed version of the Malcolm Baldrige National Quality Award criteria and rating

scales. This change effort precludes the need for implications on those elements of the

award process that will no longer be in use in their current form. The practical

implications and recommendations presented below are listed in order of decreasing

importance (the most critical issues are addressed first).

Based on the principle components analysis discussed in Section 5.2 (as well as the

high incidence of halo error that is likely attributable to the rating scale) there is good

reason to improve the SQA rating scale (the eight criteria and associated rating

guidelines). For a major quality award, the importance of selecting a good rating scale

cannot be overlooked. If the rating scale itself is faulty (in that the dimensions are

interrelated), the examiners certainly cannot be faulted for what appears to be halo

error (raters not discriminating among distinct dimensions). To this end, it is highly

recommended that the State Quality Award either completely redesign the existing

criteria, or adopt an already proven rating scale. Because the SQA will be using the

Malcolm Baldrige National Quality Award criteria in condensed form, this

recommendation has effectively already been implemented. Presumably, the shift to

the Malcolm Baldrige National Quality Award criteria will result in higher scale

reliability, and will yield the desired number of factors when subjected to a factor

analysis.

Had the State Quality Award not accepted the Baldrige criteria as the rating scale, it
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would have been necessary to test the reliability of a redesigned rating scale.

Additionally, one recommendation regarding the rating scale (made moot given the

changeover to a different set of criteria) would have been to discontinue measuring

SQA Criterion 3 (Employee Involvement, Development, and Management of

Participation) against both the Approach/Deployment and Results guidelines. Not only

is it not clear (and rather inconsistent) why this was the only dimension to be evaluated

against both guidelines, but in practice, the benefit of additional information the dual

system provided was negated by examiners rarely evaluating Criterion 3 on both

guidelines, and the SQA aggregating ratings in those few cases when they did. It

would lend greater validity to the overall SQA rating process if all criteria were

consistently evaluated against one scoring guideline.

Currently, the State Quality Award has a training system that is less rigorous than

may be desired. For example, under the current training, examiners practice scoring

applicants on one or two dimensions. While this improves the in-depth knowledge of

those one or two dimensions, it neglects the majority of the dimensions. Because the

remaining dimensions are supposed to be conceptually independent, learnings from

the in-depth study are not necessarily generalizable to those other dimensions.

Furthermore, the time spent familiarizing examiners with the State Quality Award

amounts to only a few hours—a far cry from the multiple days of training other quality

awards use. Given the number of rating effectiveness measures that can be attributed to

inconsistent raters (an indirect result of ineffective training), it is strongly

recommended that the State Quality Award implement a comprehensive training

program that fully familiarizes all examiners with the knowledge necessary to make

more effective ratings. While it is outside the scope of this research to embark on the

lengthy discussion the myriad training interventions that result in improved rating

effectiveness would merit, it is important to note a number of key points from the

literature. Researchers have investigated the effect of training on measures of rating

effectiveness including interrater reliability (e.g., Borman, 1979), halo error (e.g.,
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Bernardin, 1978; Bernardin & Pence, 1980; Borman, 1979; Fay & Latham, 1982;

Ivancevich, 1979; Latham et al., 1975; McIntyre et al., 1984; Pulakos, 1984; Sauser &

Pond, 1981; Smith, 1986); leniency and severity (e.g., Bernardin, 1978; Bernardin &

Pence, 1980; Ivancevich, 1979; McIntyre et al., 1984; Pulakos, 1984; Smith, 1986; Warmke

& Billings, 1979); and range restriction. Furthermore, Smith (1986) provides an excellent

meta-analysis of 24 studies that address the gamut of rating effectiveness measures.

Unfortunately, the great majority of these studies are specific to the industrial and

organizational psychology field, and have not been tested for applicability outside of

the individual performance appraisal settings most were designed for. However, a

study performed by Coleman and Koelling (1998) examined the effect of Frame-of-

Reference (FOR) training on the consistency of third party evaluator scoring of

organizational self-assessments. While the training did not have a significant effect on

reducing the variation in scores, it was effective in reducing leniency, especially for

dimensions with greater quantitative content. To the extent that leniency was a

significant issue in this research, the SQA may want to consider FOR training. Even

without going into the detail of which types of training work best at reducing which

types of rating effectiveness problems (unresolved issues that are still being hotly

debated), it seems reasonable to conclude based on existing literature that standardized

training and practice can reduce rating effectiveness problems. For this reason, it is

recommended that the State Quality Award board consider instituting more

comprehensive training that is mandatory for all examiners.

Inconsistent data collection methods create a host of problems, both conceptually

and with regard to the calculation of specific rating effectiveness measures. While the

majority of sectors were internally consistent regarding the rating process (i.e., they

used the same six raters to score all applicants), the Private Manufacturing Sector was

highly problematic in its process. For the twelve applicants in the Private

Manufacturing Sector, ten were rated by a (nonrandom) sample of six examiners.

However, one applicant was only rated by five examiners, and another was
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inexplicably assigned a team of seven. The issue of uneven size in examiner teams pales

in comparison to the problem created by having more examiners (16) than applicants

(12), and not assigning examiners to applicants in a consistent or random manner. The

numerous shaded blocks in Table 3.4 illustrate the gaps in the Private Manufacturing

Sector collection design. Based on the problems specific to the Private Manufacturing

Sector, and on the merits of a consistent rating process across all sectors, it is

recommended that the rating process be standardized across all sectors. The Private

Service Sector, the Public Local Sector, and the Public State & Federal Sector all use a

fixed group of six examiners to rate all applicants. This is possible in part to the

manageable number of applicants for these three sectors. However, using this data

collection design for the Private Manufacturing Sector may place a large burden on the

six responsible examiners. This burden may reduce the feasibility of using the same six

examiners to rate all applicants in the Private Manufacturing Sector. Fortunately, two

other options exist.

To more effectively manage the assignment of examiners to applicants, first

determine the number of available examiners as well as the number of applicants by

sector. Either a random or nonrandom assignment can be used, as long as the data are

balanced (it is essential that the number of examiners be less than the number of

applicants to prevent gaps in the data collection, as shown in Table 3.4). A random

assignment effectively controls for differences by sector in the makeup of each sector’s

rater characteristics. A random assignment is the preferred method from a statistical

standpoint. Alternately, examiners may be nonrandomly (deliberately assigned on the

basis of one or more factors) assigned to sector teams. A nonrandom assignment has the

advantage of directly balancing the skills, experience, and psychology of the examiners

on each sector team. In either case, the tradeoff regarding team size is that greater team

size increases the sample size for statistical analyses at the cost of greater time demands

on the individual examiners. Using teams of five or six strike a good balance between

time requirements and statistical considerations. Ideally, the same team of raters will
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evaluate all ratees in that sector. However, some sectors (e.g., the Private

Manufacturing Sector) may not permit this design. In the case of more applicants than

can comfortably be handled by a fixed team of examiners, it is essential that the team

remain constant in size for all applicants and distribute the work equally among

examiners. Ensuring equal representation with a random assignment would prevent an

imbalanced or sparsely populated design, as exemplified by Table 3.4 Standardizing

the rating process by using more valid assignments would result in a number of

benefits. First, consistency of process would give validity to the SQA rating process.

Second, the overall rating effectiveness would likely increase (due to decreased

variance attributable to the rating process). Third, the calculation of measures of rating

effectiveness would be greatly simplified, and the associated robustness of the analyses

enhanced.

Regarding the elevated mean score (discussed in Section 5.3), it is recommended

that the State Quality Award seek to have the mean rating (overall and for each

dimension) be as close to the scale midpoint as possible, to optimize use of the rating

scale. While it may be the case that the applicants are in fact above average, for the

purposes of the SQA, they are being evaluated against each other, not the population as

a whole. As such, the mean should be recalibrated to reflect the sample under

consideration.

While the actual decision-making process the SQA uses to rank applicants, assign

site visits, and give rewards is outside the scope of this research, this research has direct

bearing on these decisions. An old adage in Industrial and Systems Engineering is that

a mean without its variance is meaningless. A corollary based on the Management

Systems Model (Kurstedt, 1996) is that without fully understanding data (i.e., their

distribution, descriptive statistics, unique characteristics), decisions will be poor. That

is, decisions based on partial understanding of data (e.g., only the mean score) are

potentially misleading at best, and unreliable or inaccurate at worst. Therefore, any
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decisions the SQA leadership made on mean scores alone (a level effect) are flawed

insofar as they did not consider variance (a dispersion effect) or other characteristics of

the scores (e.g., the underlying distribution, the presence of interrater reliability).

Figures 5.1, 5.2, 5.3, and 5.4 illustrate a 95 percent confidence interval around the

overall score (the sum of the weighted dimension scores) for each ratee in the Private

Manufacturing Sector, the Private Service Sector, the Public Local Sector, and the Public

State & Federal Sector, respectively. The naming convention used for the ratee

identification codes—M: Medallion of Excellence; P: Plaque for Outstanding

Achievement; C: Certificate of Achievement—indicate the level of accomplishment each

ratee attained. For the Private Manufacturing Sector example (Figure 5.1), the label 2-M

on the x-axis indicates Ratee 2 received a Medallion of Excellence. It should be noted

that the data shown in Figures 5.1 through 5.4 are the scores from the initial review of

applications—prior to site visits. In some cases, the information obtained during site

visits changes the perception of examiners—either positively or negatively compared to

the initial review of applications. Therefore, it is important to remember that the scores

in Figures 5.1 through 5.4 are not the final scores upon which decisions for awards are

based.
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Figure 5.1 Overall Scores for the Private Manufacturing Sector

Figure 5.2 Overall Scores for the Private Service Sector
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Figure 5.3 Overall Scores for the Public Local Sector

Figure 5.4 Overall Scores for the Public State & Federal Sector
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Essentially, these figures represent both the level and dispersion—two key

components to effective decision-making—of the overall score for each ratee in each

sector. While there are two critical steps (site visits based on initial application scores,

evaluation of applicants based on site visit and initial application scores), between the

scores analyzed as part of this research and the final award, it is interesting to note in

Figures 5.1 through 5.4 apparent disconnects between the ranking of the applicants in

the figures and the award the applicants ultimately received.

As discussed in Chapter 2, there exist a wide range of operational definitions

(specific statistical tests) for the four rating effectiveness measures considered in this

research. The use of any of these statistics can only add to the overall knowledge of the

characteristics of the ratings. To this end, the data visualization tools (boxplots,

histograms) used in this research are invaluable in providing the SQA decision makers

with a more robust understanding of the scores and their characteristics. To improve

the overall validity of the SQA process, it is recommended that the SQA process

formalize the use of the rating effectiveness measures and graphs included in this

research in all decisions based on the scores.
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5.7 Limitations of Research

While the rating effectiveness measures used in this research are applicable to most

standardized award processes, the results of this research are specific to the State

Quality Award for the 1998 award year data. A number of issues (discussed in Section

1.7) preclude comparison of these results to those of other years, were they to be

calculated.

The statistical significance of some rating effectiveness measures (discussed in

Chapter 4) was limited as a direct result of the limited sample size associated with the

Public Local Sector and the Public State & Federal Sector. Nonetheless, these measures

can be used in conjunction with boxplots and other data visualization tools to arrive at

a reasonable analysis of rating effectiveness for the SQA rating process.

As mentioned in Chapter 3, the nature of the SQA rating process—in which

examiners assign a rating to each case (combination of applicant and dimension) only

once—presents some complications for the data analyses. Because the data are

representative of ratings at a single point in time (instead of test-retest, time-series, or

longitudinal data), calculation of the more common measures of rating effectiveness

used in this research (interrater reliability, halo error, leniency and severity, range

restriction) requires treating at least one of the three components of the data (rater,

ratee, dimension) as the data of interest from which the error variance is estimated.

It is important to recognize that this research is exploratory in nature, and seeks to

understand the current state of rating effectiveness for the State Quality Award. Insofar

as this research does not explicitly control for environmental or research variables

(including characteristics of the rater, ratee, rating process, and rating scale), the

scientific method precludes making definitive statements of causality or

interrelationships. While a number of conclusions and interpretations can be drawn
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from the results of this research, this research does not attempt to quantify the

relationships between the rating effectiveness factors (characteristics of the rater, ratee,

rating process, and rating scale) and the rating effectiveness measures (interrater

reliability, halo error, leniency and severity, range restriction) identified in this

research. However, if the State Quality Award implements the recommendations in the

previous section, it may be possible to conduct experimental research.
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5.8 Issues for Future Research

Regarding a possible return to this research using future years’ data, the State

Quality Award is discontinuing use of the criteria examined in this research in favor of

the Malcolm Baldrige National Quality Award criteria (National Institute of Standards

and Technology, 1998) effectively precluding a direct comparison to the results of this

research. However, the issues raised in this research—particularly the importance of

considering all aspects of the ratings (distribution, descriptive statistics, unique

characteristics) in decision-making—are relevant to future iterations of the State Quality

Award as well as other quality awards striving for greater validity and rating

effectiveness.

Because the State Quality Award will be adopting the Malcolm Baldrige National

Quality Award criteria in condensed form, a critical issue for future research would be

to examine the elements of rating effectiveness defined in this research using the

MBNQA criteria, and benchmark those results against publicly available results for

similar applicants. To aid in the comparison of multiple years of data for the SQA,

efforts should be made to institutionalize a standardized overall rating process.

This research indirectly demonstrated the effect of four rating effectiveness factors

(characteristics of the rater, ratee, rating process, and rating scale) on the results of the

rating effectiveness measures (interrater reliability, halo error, leniency and severity,

range restriction) studied in this research. However, this research did not attempt to

quantify the relationships among the rating effectiveness factors and measures. While

such an undertaking would be difficult, there exists no known study which has

attempted to investigate these relationships as a whole system. From a systems

viewpoint, understanding the causal linkages among the rating effectiveness factors

and measures is essential to optimizing the entire rating system. In the absence of this

complete understanding, attempts to optimize single components may likely
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suboptimize the whole, or at best, return less than desired outcomes.

The data used in this research represent a single point in time by design. It would

be interesting to examine the measures of rating effectiveness addressed in this research

with data that represent multiple points in time. A study of longitudinal or time-series

ratings may yield new insights into the time-dependent effectiveness of rater training,

as well as provide a different research framework for the issues of rating effectiveness

addressed in this research.
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Appendix A. Raw Data for the Private Manufacturing Sector

This appendix contains the raw scores for the Private Manufacturing Sector from the

1998 State Quality Award application scoring process.

Ratee Rater Dim1 Dim2 Dim3 Dim4 Dim5 Dim6 Dim7 Dim8

1 1 0.9500 0.7000 0.3750 0.8000 0.9500 0.8500 0.9000 0.7000

1 2 0.9000 0.8000 0.7000 0.8000 0.8500 0.9000 0.8500 0.7500

1 3 0.8000 0.7500 0.7500 0.8000 0.8500 0.8500 0.8500 0.7500

1 4 0.5000 0.5000 0.4000 0.3000 0.6000 0.7000 0.7000 0.7000

1 5 0.8786 0.7500 0.7500 0.8000 0.9000 0.8000 0.8000 0.7000

1 6 0.7500 0.4000 0.4000 0.5500 0.6000 0.7000 0.4000 0.4500

2 1 0.9000 0.9000 0.4000 0.9500 0.9000 0.8500 0.9500 0.6000

2 4 0.8000 0.7000 0.7000 0.5000 0.7000 0.7000 0.7000 0.7000

2 5 0.8000 0.7000 0.7500 0.6000 0.8000 0.6500 0.8833 0.6500

2 6 0.7500 0.6500 0.6000 0.6000 0.8000 0.8000 0.7500 0.2000

2 7 0.9000 0.9000 0.9000 0.9000 0.9000 0.9000 0.8000 0.9000

2 8 0.9000 0.9000 0.8500 0.8500 0.9000 0.9000 0.9500 0.9000

3 1 0.6000 0.4000 0.5500 0.6000 0.4000 0.3000 0.4000 0.6000

3 3 0.8000 0.7000 0.7500 0.8000 0.9000 0.8000 0.8500 0.8000

3 4 0.4000 0.4000 0.2500 0.4000 0.4000 0.6000 0.4000 0.5000

3 9 0.6500 0.7000 0.8000 0.8500 0.7500 0.7000 0.8000 0.7000

3 10 0.8000 0.7000 0.7000 0.5000 0.7000 0.7000 0.7000 0.7000

4 1 0.8500 0.5000 0.6917 0.7000 0.5000 0.4000 0.9000 0.8000

4 3 0.8000 0.7500 0.7000 0.6500 0.7000 0.9000 0.8000 0.7000

4 5 0.5000 0.4500 0.4500 0.4000 0.3500 0.4500 0.7000 0.7500

4 6 0.5500 0.4500 0.6750 0.4000 0.5000 0.4000 0.8000 0.7000

4 10 0.9000 0.9000 0.9000 0.8000 0.7000 0.8000 0.9000 0.8000

4 11 0.7786 0.7214 0.7500 0.7000 0.7167 0.7167 0.7667 0.8000

5 1 0.5000 0.4000 0.6000 0.7000 0.6000 0.6000 0.9000 0.5500

5 2 0.5000 0.6000 0.5750 0.6500 0.7500 0.6000 0.7000 0.3000

5 6 0.2500 0.2000 0.2750 0.6500 0.8000 0.4000 0.2500 0.1000

5 11 0.6786 0.7429 0.6333 0.7400 0.6833 0.7333 0.7583 0.6714
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5 12 0.2000 0.0500 0.1833 0.2500 0.2000 0.1000 0.1500 0.0500

5 13 0.4000 0.4000 0.5000 0.4000 0.6000 0.6000 0.6000 0.3000

6 1 0.7500 0.5000 0.6000 0.8500 0.9000 0.8000 0.9500 0.8500

6 2 0.5500 0.6500 0.7000 0.7000 0.7000 0.6000 0.8500 0.7000

6 3 0.6000 0.5000 0.6000 0.6000 0.4000 0.6000 0.5000 0.6000

6 4 0.4000 0.5000 0.5500 0.3000 0.7000 0.5000 0.7000 0.4000

6 5 0.5500 0.6500 0.6500 0.5500 0.5000 0.5000 0.7000 0.4500

6 6 0.4000 0.6000 0.3750 0.3000 0.7500 0.5000 0.9000 0.3000

7 1 0.8500 0.8500 0.8250 0.1000 0.7500 0.8000 0.7500 0.9000

7 6 0.9000 0.8500 0.8000 0.7500 0.6500 0.8500 0.8000 0.8500

7 9 0.8000 0.8500 0.9000 0.6500 0.7000 0.8500 0.4000 0.8000

7 11 0.8786 0.7714 0.7583 0.8000 0.8000 0.7917 0.8000 0.8429

7 14 0.8500 0.7500 0.8500 0.7500 0.8000 0.7000 0.7500 0.7500

7 15 0.9000 0.8500 0.9000 0.8500 0.9000 0.9000 0.9000 0.9000

8 1 0.8000 0.4000 0.8250 0.7500 0.9000 0.3500 0.5500 0.6000

8 2 0.6500 0.6000 0.6750 0.5000 0.7000 0.6000 0.5000 0.5500

8 3 0.6000 0.6000 0.8000 0.8000 0.8000 0.7000 0.8000 0.5000

8 9 0.3500 0.1000 0.3000 0.5000 0.8500 0.3500 0.4500 0.2000

8 10 0.4000 0.4000 0.5000 0.4000 0.4000 0.2500 0.2000 0.4000

8 11 0.7000 0.7000 0.7833 0.7800 0.8000 0.6750 0.6000 0.7429

9 1 0.8000 0.5500 0.7333 0.4500 0.7500 0.7500 0.7000 0.8500

9 5 0.5000 0.4500 0.3500 0.2500 0.4000 0.6500 0.4500 0.5500

9 11 0.8786 0.7500 0.7500 0.8700 0.7667 0.7667 0.8833 0.8429

9 12 0.9000 0.5000 0.6833 0.7000 0.5000 0.5000 0.4500 0.8000

9 14 0.9000 0.8000 0.8500 0.8500 0.9000 0.8500 0.9000 0.8500

9 16 0.7000 0.4000 0.6000 0.8000 0.7000 0.9000 0.7000 0.9000

10 1 0.9000 0.8500 0.8250 0.9000 0.7000 0.9000 0.9000 0.8500

10 2 0.8500 0.7500 0.6000 0.5000 0.6000 0.7000 0.8000 0.7500

10 3 0.9000 0.7500 0.8000 0.7000 0.8000 0.7000 0.8000 0.7000

10 4 0.6000 0.4000 0.3000 0.5000 0.5000 0.7000 0.9000 0.6000

10 10 0.7000 0.7000 0.5000 0.4000 0.7000 0.7000 0.6000 0.8000

10 12 0.8000 0.8000 0.9000 0.9000 0.8500 0.8000 0.9500 0.8000

11 1 0.7500 0.8500 0.8750 0.8500 0.7000 0.7000 0.7000 0.8000

11 2 0.7500 0.7000 0.7500 0.8500 0.6500 0.7000 0.8000 0.6000
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11 3 0.8000 0.7000 0.6000 0.7500 0.7000 0.6000 0.6500 0.5000

11 5 0.4500 0.6000 0.5500 0.5500 0.4500 0.4500 0.4000 0.4000

11 9 0.6500 0.4500 0.4000 0.2000 0.3000 0.5000 0.5000 0.9000

11 10 0.7000 0.8000 0.8000 0.8000 0.8000 0.8000 0.5000 0.7000

11 11 0.8214 0.7500 0.7500 0.8000 0.7667 0.7917 0.6500 0.7500

12 1 0.3500 0.3500 0.3667 0.4500 0.6000 0.8000 0.8500 0.5500

12 2 0.7000 0.7500 0.6000 0.6500 0.8500 0.7000 0.9000 0.7000

12 4 0.5000 0.4000 0.3500 0.3000 0.2500 0.4000 0.5000 0.5143

12 5 0.6000 0.5500 0.4000 0.5000 0.5000 0.4500 0.4500 0.7500

12 6 0.4000 0.4500 0.1750 0.2500 0.5000 0.4000 0.6000 0.3000

12 10 0.6000 0.7000 0.5000 0.5000 0.6000 0.7000 0.5000 0.7000



Appendix B. Raw Data for the Private Service Sector

This appendix contains the raw data for the Private Service Sector from the 1998

State Quality Award application scoring process.

Ratee Rater Dim1 Dim2 Dim3 Dim4 Dim5 Dim6 Dim7 Dim8

1 1 0.5000 0.5000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000

1 2 0.6500 0.6500 0.7000 0.7500 0.8500 0.6500 0.6500 0.7500

1 3 0.8000 0.7000 0.7500 0.8000 0.8500 0.8000 0.8500 0.8500

1 4 0.5000 0.6000 0.1000 0.4000 0.6000 0.7000 0.4000 0.4000

1 5 0.8000 0.7000 0.9000 0.9000 0.9000 0.8000 0.8000 0.8000

1 6 0.6000 0.6000 0.5000 0.6000 0.7000 0.5000 0.6000 0.6000

2 1 0.7000 0.8000 0.7000 0.8000 0.3000 0.7000 0.8000 0.5000

2 2 0.8000 0.8000 0.8000 0.8500 0.8500 0.8500 0.8500 0.8000

2 3 0.8500 0.7500 0.8000 0.9000 0.8500 0.9000 0.8500 0.7000

2 4 0.7000 0.7000 0.5000 0.8000 0.5000 0.7000 0.9000 0.7000

2 5 0.7000 0.7500 0.7000 0.9000 0.6000 0.8000 0.9000 0.7000

2 6 0.6000 0.7000 0.8000 0.7000 0.7000 0.7000 0.7000 0.8000

3 1 0.7000 0.4000 0.2000 0.3000 0.3000 0.3000 0.2000 0.1000

3 2 0.6000 0.6000 0.5000 0.5000 0.6000 0.5000 0.5000 0.4000

3 3 0.7000 0.8000 0.6000 0.8500 0.9000 0.9000 0.8000 0.6000

3 4 0.9000 0.8500 0.9000 0.8000 0.9000 0.5000 0.5000 0.1000

3 5 0.4000 0.3000 0.4000 0.4000 0.5000 0.3000 0.3000 0.2000

3 6 0.7000 0.6000 0.6000 0.5000 0.7500 0.6000 0.4000 0.4000

4 1 0.5000 0.5000 0.8000 0.7000 0.4000 0.8000 0.8000 0.3000

4 2 0.4000 0.6000 0.4500 0.6000 0.5000 0.6000 0.6500 0.4000

4 3 0.5000 0.9000 0.7000 0.7000 0.7000 0.8000 0.7500 0.7000

4 4 0.3000 0.3000 0.8000 0.7500 0.7000 0.1000 0.5000 0.1000

4 5 0.8000 0.7500 0.9000 0.9000 0.9000 0.9000 0.9000 0.8500

4 6 0.5000 0.6000 0.7000 0.6000 0.7000 0.6000 0.6000 0.5000

5 1 0.5000 0.6000 0.7000 0.7000 0.6000 0.7000 0.9000 0.5000

5 2 0.3000 0.3857 0.4000 0.3000 0.4000 0.3000 0.3000 0.2000

5 3 0.7000 0.9000 0.9000 0.9000 0.9000 0.8000 0.8500 0.4000
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5 4 0.5000 0.6500 0.2500 0.3000 0.6000 0.1000 0.6000 0.1000

5 5 0.3000 0.3000 0.2000 0.4000 0.3000 0.3000 0.4000 0.2000

5 6 0.4000 0.5000 0.5000 0.5000 0.6000 0.5000 0.5000 0.4000

6 1 0.7000 0.7000 0.8000 0.9000 0.9000 0.8000 0.8000 0.9000

6 2 0.9000 0.8500 0.8500 0.9000 0.9000 0.8500 0.8500 0.8857

6 3 0.7000 0.7000 0.6500 0.7500 0.8000 0.8500 0.9000 0.8500

6 4 0.9000 0.9000 0.8000 0.4000 0.9000 0.5000 0.8000 0.6500

6 5 0.8000 0.8500 0.9000 0.9000 0.9500 0.9000 0.9500 0.9000

6 6 0.8500 0.8000 0.8000 0.7000 0.9000 0.9000 0.9000 0.9000



Appendix C. Raw Data for the Public Local Sector

This appendix contains the raw data for the Public Local Sector from the 1998 State

Quality Award application scoring process.

Ratee Rater Dim1 Dim2 Dim3 Dim4 Dim5 Dim6 Dim7 Dim8

1 1 0.3000 0.4000 0.3500 0.2000 0.1000 0.3333 0.4000 0.3000

1 2 0.4000 0.5000 0.6000 0.3000 0.1000 0.2500 0.1000 0.3000

1 3 0.4000 0.6000 0.2500 0.1000 0.4000 0.8000 0.7000 0.7000

1 4 0.4000 0.7000 0.5000 0.7000 0.4000 0.7000 0.5000 0.4000

1 5 0.4000 0.6000 0.6000 0.6000 0.6000 0.7000 0.5000 0.6000

1 6 0.3000 0.3000 0.2000 0.5000 0.2000 0.5000 0.5000 0.2000

2 1 0.5000 0.6000 0.6000 0.5000 0.5000 0.5000 0.4000 0.4000

2 2 0.4000 0.3000 0.3000 0.4000 0.3000 0.2000 0.3000 0.1000

2 3 0.4000 0.4000 0.5000 0.7000 0.6000 0.7000 0.6000 0.6000

2 4 0.6000 0.5000 0.6000 0.7000 0.5000 0.7000 0.6000 0.5000

2 5 0.7000 0.5000 0.7000 0.6000 0.8000 0.6000 0.6000 0.6000

2 6 0.6000 0.6000 0.6000 0.6000 0.3000 0.5000 0.4000 0.2000

3 1 0.4000 0.6000 0.3333 0.4000 0.4000 0.5000 0.4000 0.5000

3 2 0.7500 0.7000 0.6000 0.8000 0.9000 0.7000 0.7000 0.8000

3 3 0.9000 0.7000 0.5500 0.9000 0.8000 0.7000 0.7000 0.9000

3 4 0.7000 0.8500 0.6000 0.9000 0.7000 0.6000 0.8000 0.7000

3 5 0.7000 0.7000 0.7000 0.7000 0.7000 0.5000 0.6000 0.7000

3 6 0.5000 0.3000 0.4000 0.5000 0.6000 0.4000 0.5000 0.3000

4 1 0.3000 0.6000 0.6000 0.4000 0.5000 0.5000 0.4000 0.2000

4 2 0.7000 0.6500 0.8000 0.8500 0.7500 0.8000 0.9000 0.7500

4 3 0.5000 0.5000 0.3000 0.4000 0.7000 0.3000 0.4000 0.5000

4 4 0.4000 0.7000 0.7417 0.4000 0.6000 0.9000 0.5000 0.4000

4 5 0.4000 0.8000 0.6000 0.5000 0.6000 0.5000 0.7000 0.7000

4 6 0.3000 0.5000 0.5000 0.2000 0.4000 0.2000 0.2000 0.4000



Appendix D. Raw Data for the Public State & Federal Sector

This appendix contains the raw data for the Public State & Federal Sector from the

1998 State Quality Award application scoring process.

Ratee Rater Dim1 Dim2 Dim3 Dim4 Dim5 Dim6 Dim7 Dim8

1 1 0.6000 0.6000 0.6500 0.4000 0.8000 0.8000 0.7000 0.3000

1 2 0.7000 0.6000 0.7000 0.4000 0.6000 0.4000 0.4000 0.3000

1 3 0.6000 0.5000 0.5000 0.5000 0.5000 0.6000 0.3333 0.3000

1 4 0.9000 0.7000 0.5000 0.7000 0.7000 0.3000 0.3000 0.7000

1 5 0.8000 0.6000 0.6000 0.5000 0.7000 0.7000 0.5000 0.8000

1 6 0.4000 0.5000 0.4000 0.2000 0.6000 0.4000 0.3000 0.3000

2 1 0.6000 0.5000 0.6000 0.4000 0.4000 0.3000 0.3000 0.3000

2 2 0.9000 0.9000 0.9000 0.6500 0.9000 0.9000 0.9000 0.9000

2 3 0.9000 0.8500 0.6500 0.7000 0.8000 0.9000 0.9000 0.9000

2 4 0.9000 0.7000 0.5000 0.7000 0.7000 0.4000 0.9000 0.7000

2 5 0.8000 0.8000 0.7000 0.5000 0.7000 0.8000 0.6000 0.7000

2 6 0.4000 0.5000 0.5000 0.2000 0.6000 0.2000 0.3000 0.2000

3 1 0.5000 0.7000 0.6000 0.7000 0.5000 0.5000 0.7000 0.4000

3 2 0.9000 0.9000 0.8500 0.8000 0.9000 0.9000 0.9000 0.8000

3 3 0.5000 0.4000 0.4500 0.5000 0.5000 0.7000 0.7000 0.7000

3 4 0.4000 0.4000 0.9000 0.6000 0.4000 0.9000 0.9000 0.5000

3 5 0.5000 0.5000 0.7000 0.5000 0.6000 0.8000 0.6000 0.6000

3 6 0.4000 0.3000 0.6000 0.6000 0.3000 0.5000 0.2000 0.2000



Appendix E. Interrater Reliability Statistics

This appendix contains the edited statistical output from SPSS and Excel for Q1a

and Q1b which address interrater reliability.

E.1 Interrater Reliability

The following sections present the Rater by Ratee by Dimension ANOVAs and

associated ICC(2, 1) statistics for each case (unique combination of dimension and

sector).

E.1.1 Private Manufacturing Sector

The following eight sections present the calculations of ICC(2, 1) for the Private

Manufacturing Sector for each dimension. For this sector, the number of applicants, n,

is 12 and the number of examiners, k, is 16.
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E.1.1.1 Private Manufacturing Sector: Dimension 1

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.272 with a significance of 0.000.

E.1.1.2 Private Manufacturing Sector: Dimension 2

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.166 with a significance of 0.000.

Tests of Between-Subjects Effects

Dependent Variable: DIM1

1.899a 26 7.304E-02 5.528 .000
14.157 1 14.157 1071.479 .000

1.157 11 .105 7.963 .000
.589 15 3.925E-02 2.971 .002
.595 45 1.321E-02

36.407 72
2.494 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .762 (Adjusted R Squared = .624)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM2

1.789a 26 6.882E-02 3.795 .000
11.459 1 11.459 631.942 .000

.929 11 8.442E-02 4.656 .000

.765 15 5.102E-02 2.814 .004

.816 45 1.813E-02
30.215 72

2.605 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .687 (Adjusted R Squared = .506)a. 
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E.1.1.3 Private Manufacturing Sector: Dimension 3

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.056 with a significance of 0.053.

E.1.1.4 Private Manufacturing Sector: Dimension 4

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is -

0.006 with a significance of 0.552.

Tests of Between-Subjects Effects

Dependent Variable: DIM3

1.484a 26 5.709E-02 2.162 .011
12.773 1 12.773 483.822 .000

.576 11 5.239E-02 1.984 .053

.608 15 4.053E-02 1.535 .133
1.188 45 2.640E-02

30.745 72
2.672 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .555 (Adjusted R Squared = .299)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM4

1.496a 26 5.753E-02 1.687 .061
13.263 1 13.263 389.006 .000

.336 11 3.050E-02 .895 .552
1.114 15 7.425E-02 2.178 .023
1.534 45 3.410E-02

30.955 72
3.030 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .494 (Adjusted R Squared = .201)a. 
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E.1.1.5 Private Manufacturing Sector: Dimension 5

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.043 with a significance of 0.093.

E.1.1.6 Private Manufacturing Sector: Dimension 6

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.160 with a significance of 0.000.

Tests of Between-Subjects Effects

Dependent Variable: DIM5

1.115a 26 4.289E-02 1.755 .048
14.678 1 14.678 600.421 .000

.471 11 4.279E-02 1.750 .093

.595 15 3.970E-02 1.624 .105
1.100 45 2.445E-02

35.336 72
2.215 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .503 (Adjusted R Squared = .217)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM6

1.489a 26 5.728E-02 3.127 .000
14.029 1 14.029 765.739 .000

.879 11 7.988E-02 4.360 .000

.603 15 4.019E-02 2.194 .022

.824 45 1.832E-02
33.816 72

2.314 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .644 (Adjusted R Squared = .438)a. 
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E.1.1.7 Private Manufacturing Sector: Dimension 7

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.090 with a significance of 0.010.

E.1.1.8 Private Manufacturing Sector: Dimension 8

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.187 with a significance of 0.000.

Tests of Between-Subjects Effects

Dependent Variable: DIM7

1.496a 26 5.753E-02 2.122 .013
15.219 1 15.219 561.354 .000

.798 11 7.259E-02 2.678 .010

.723 15 4.817E-02 1.777 .069
1.220 45 2.711E-02

37.496 72
2.716 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .551 (Adjusted R Squared = .291)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM8

2.108a 26 8.107E-02 4.442 .000
14.059 1 14.059 770.367 .000

1.053 11 9.575E-02 5.247 .000
.779 15 5.195E-02 2.847 .003
.821 45 1.825E-02

33.108 72
2.929 71

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .720 (Adjusted R Squared = .558)a. 
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E.1.2 Private Service Sector

The following eight sections present the calculations of ICC(2, 1) for the Private

Service Sector for each dimension. For this sector, the number of applicants, n, is 6 and

the number of examiners, k, is also 6.

E.1.2.1 Private Service Sector: Dimension 1

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.443 with a significance of 0.002.

E.1.2.2 Private Service Sector: Dimension 2

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.181 with a significance of 0.065.

Tests of Between-Subjects Effects

Dependent Variable: DIM1

.597a 10 5.974E-02 2.909 .015
14.377 1 14.377 700.071 .000

.550 5 .110 5.352 .002
4.785E-02 5 9.569E-03 .466 .798

.513 25 2.054E-02
15.488 36

1.111 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .538 (Adjusted R Squared = .353)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM2

.442a 10 4.416E-02 1.888 .096
15.452 1 15.452 660.602 .000

.282 5 5.634E-02 2.409 .065

.160 5 3.198E-02 1.367 .270

.585 25 2.339E-02
16.479 36

1.026 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .430 (Adjusted R Squared = .202)a. 
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E.1.2.3 Private Service Sector: Dimension 3

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.159 with a significance of 0.108.

E.1.2.4 Private Service Sector: Dimension 4

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.202 with a significance of 0.046.

Tests of Between-Subjects Effects

Dependent Variable: DIM3

.582a 10 5.821E-02 1.255 .307
14.631 1 14.631 315.372 .000

.472 5 9.446E-02 2.036 .108

.110 5 2.196E-02 .473 .793
1.160 25 4.639E-02

16.373 36
1.742 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .334 (Adjusted R Squared = .068)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM4

.667a 10 6.674E-02 2.116 .063
16.067 1 16.067 509.471 .000

.420 5 8.407E-02 2.666 .046

.247 5 4.940E-02 1.567 .206

.788 25 3.154E-02
17.522 36

1.456 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .458 (Adjusted R Squared = .242)a. 
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E.1.2.5 Private Service Sector: Dimension 5

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.180 with a significance of 0.043.

E.1.2.6 Private Service Sector: Dimension 6

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.240 with a significance of 0.014.

Tests of Between-Subjects Effects

Dependent Variable: DIM5

.761a 10 7.611E-02 2.770 .019
16.947 1 16.947 616.751 .000

.374 5 7.478E-02 2.721 .043

.387 5 7.744E-02 2.818 .038

.687 25 2.748E-02
18.395 36

1.448 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .526 (Adjusted R Squared = .336)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM6

1.079a 10 .108 3.400 .006
14.567 1 14.567 458.882 .000

.571 5 .114 3.595 .014

.509 5 .102 3.206 .023

.794 25 3.174E-02
16.440 36

1.873 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .576 (Adjusted R Squared = .407)a. 
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E.1.2.7 Private Service Sector: Dimension 7

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.422 with a significance of 0.001.

E.1.2.8 Private Service Sector: Dimension 8

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.581 with a significance of 0.000.

Tests of Between-Subjects Effects

Dependent Variable: DIM7

.952a 10 9.524E-02 3.779 .003
16.470 1 16.470 653.502 .000

.740 5 .148 5.875 .001

.212 5 4.240E-02 1.682 .176

.630 25 2.520E-02
18.053 36

1.582 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .602 (Adjusted R Squared = .443)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM8

1.954a 10 .195 9.177 .000
10.601 1 10.601 497.995 .000

1.490 5 .298 13.998 .000
.464 5 9.273E-02 4.356 .005
.532 25 2.129E-02

13.087 36
2.486 35

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .786 (Adjusted R Squared = .700)a. 
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E.1.3 Public Local Sector

The following eight sections present the calculations of ICC(2, 1) for the Public Local

Sector for each dimension. For this sector, the number of applicants, n, is 4 and the

number of examiners, k, is 6

E.1.3.1 Public Local Sector: Dimension 1

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.427 with a significance of 0.006.

E.1.3.2 Public Local Sector: Dimension 2

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.141 with a significance of 0.124.

Tests of Between-Subjects Effects

Dependent Variable: DIM1

.413a 8 5.167E-02 3.242 .024
5.950 1 5.950 373.340 .000
.290 3 9.677E-02 6.072 .006
.123 5 2.460E-02 1.544 .235
.239 15 1.594E-02

6.603 24
.652 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .634 (Adjusted R Squared = .438)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM2

.283a 8 3.536E-02 2.162 .094
7.707 1 7.707 471.036 .000
.111 3 3.694E-02 2.258 .124
.172 5 3.442E-02 2.104 .121
.245 15 1.636E-02

8.235 24
.528 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .535 (Adjusted R Squared = .288)a. 
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E.1.3.3 Public Local Sector: Dimension 3

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.086 with a significance of 0.202.

E.1.3.4 Public Local Sector: Dimension 4

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.225 with a significance of 0.072.

Tests of Between-Subjects Effects

Dependent Variable: DIM3

.315a 8 3.942E-02 2.062 .108
6.536 1 6.536 341.836 .000

9.968E-02 3 3.323E-02 1.738 .202
.216 5 4.314E-02 2.256 .102
.287 15 1.912E-02

7.139 24
.602 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .524 (Adjusted R Squared = .270)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM4

.560a 8 7.000E-02 1.867 .142
6.880 1 6.880 183.503 .000
.322 3 .107 2.863 .072
.238 5 4.760E-02 1.270 .327
.562 15 3.749E-02

8.002 24
1.122 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .499 (Adjusted R Squared = .232)a. 
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E.1.3.5 Public Local Sector: Dimension 5

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.435 with a significance of 0.002.

E.1.3.6 Public Local Sector: Dimension 6

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is -

0.167 with a significance of 0.989.

Tests of Between-Subjects Effects

Dependent Variable: DIM5

.796a 8 9.948E-02 5.003 .004
6.458 1 6.458 324.839 .000
.484 3 .161 8.109 .002
.312 5 6.244E-02 3.140 .039
.298 15 1.988E-02

7.553 24
1.094 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .727 (Adjusted R Squared = .582)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM6

.291a 8 3.633E-02 .938 .515
7.132 1 7.132 184.223 .000

4.479E-03 3 1.493E-03 .039 .989
.286 5 5.723E-02 1.478 .255
.581 15 3.872E-02

8.004 24
.871 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .334 (Adjusted R Squared = -.022)a. 
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E.1.3.7 Public Local Sector: Dimension 7

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is -

0.013 with a significance of 0.454.

E.1.3.8 Public Local Sector: Dimension 8

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.175 with a significance of 0.048.

Tests of Between-Subjects Effects

Dependent Variable: DIM7

.287a 8 3.583E-02 1.061 .438
6.407 1 6.407 189.671 .000

9.333E-02 3 3.111E-02 .921 .454
.193 5 3.867E-02 1.145 .380
.507 15 3.378E-02

7.200 24
.793 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .361 (Adjusted R Squared = .021)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM8

.738a 8 9.219E-02 3.924 .011
5.753 1 5.753 244.864 .000
.234 3 7.816E-02 3.327 .048
.503 5 .101 4.282 .013
.352 15 2.349E-02

6.843 24
1.090 23

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .677 (Adjusted R Squared = .504)a. 
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E.1.4 Public State & Federal Sector

The following eight sections present the calculations of ICC(2, 1) for the Public State

& Federal Sector for each dimension. For this sector, the number of applicants, n, is 3

and the number of examiners, k, is 6

E.1.4.1 Public State & Federal Sector: Dimension 1

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.192 with a significance of 0.069.

E.1.4.2 Public State & Federal Sector: Dimension 2

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.130 with a significance of 0.168.

Tests of Between-Subjects Effects

Dependent Variable: DIM1

.482a 7 6.881E-02 3.384 .040
7.605 1 7.605 374.016 .000
.143 2 7.167E-02 3.525 .069
.338 5 6.767E-02 3.328 .050
.203 10 2.033E-02

8.290 18
.685 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .703 (Adjusted R Squared = .495)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM2

.304a 7 4.339E-02 1.907 .171
6.661 1 6.661 292.802 .000

9.750E-02 2 4.875E-02 2.143 .168
.206 5 4.125E-02 1.813 .198
.228 10 2.275E-02

7.193 18
.531 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .572 (Adjusted R Squared = .272)a. 
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E.1.4.3 Public State & Federal Sector: Dimension 3

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.082 with a significance of 0.204.

E.1.4.4 Public State & Federal Sector: Dimension 4

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.120 with a significance of 0.172.

Tests of Between-Subjects Effects

Dependent Variable: DIM3

.236a 7 3.377E-02 2.603 .083
7.094 1 7.094 546.852 .000

4.861E-02 2 2.431E-02 1.874 .204
.188 5 3.756E-02 2.895 .072
.130 10 1.297E-02

7.460 18
.366 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .646 (Adjusted R Squared = .398)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM4

.288a 7 4.109E-02 2.075 .143
5.067 1 5.067 255.827 .000

8.361E-02 2 4.181E-02 2.111 .172
.204 5 4.081E-02 2.060 .155
.198 10 1.981E-02

5.553 18
.486 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .592 (Adjusted R Squared = .307)a. 
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E.1.4.5 Public State & Federal Sector: Dimension 5

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.064 with a significance of 0.283.

E.1.4.6 Public State & Federal Sector: Dimension 6

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.013 with a significance of 0.372.

Tests of Between-Subjects Effects

Dependent Variable: DIM5

.232a 7 3.317E-02 1.281 .349
6.969 1 6.969 269.185 .000

7.444E-02 2 3.722E-02 1.438 .283
.158 5 3.156E-02 1.219 .368
.259 10 2.589E-02

7.460 18
.491 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .473 (Adjusted R Squared = .104)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM6

.486a 7 6.937E-02 1.409 .300
6.722 1 6.722 136.569 .000
.108 2 5.389E-02 1.095 .372
.378 5 7.556E-02 1.535 .263
.492 10 4.922E-02

7.700 18
.978 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .497 (Adjusted R Squared = .144)a. 
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E.1.4.7 Public State & Federal Sector: Dimension 7

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.155 with a significance of 0.142.

E.1.4.8 Public State & Federal Sector: Dimension 8

Based on the two-way ANOVA shown below, the value of ICC(2, 1) for this case is

0.012 with a significance of 0.362.

Tests of Between-Subjects Effects

Dependent Variable: DIM7

.646a 7 9.223E-02 1.971 .160
6.047 1 6.047 129.213 .000
.224 2 .112 2.391 .142
.422 5 8.436E-02 1.802 .200
.468 10 4.680E-02

7.161 18
1.114 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .580 (Adjusted R Squared = .286)a. 

Tests of Between-Subjects Effects

Dependent Variable: DIM8

.670a 7 9.571E-02 2.587 .084
5.120 1 5.120 138.378 .000

8.333E-02 2 4.167E-02 1.126 .362
.587 5 .117 3.171 .057
.370 10 3.700E-02

6.160 18
1.040 17

Source
Corrected Model
Intercept
RATEE
RATER
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .644 (Adjusted R Squared = .395)a. 



Appendix F. Halo Error Statistics

This appendix contains the edited statistical output from SPSS and Excel for Q2a

and Q2b which address halo error.

F.1 Halo Error

The following sections present the results of the data analysis for halo error for each

case (combination of examiner and sector).

F.1.1 Private Manufacturing Sector

The following 16 sections present for each examiner in the Private Manufacturing

Sector descriptive statistics on their ratings, their dimension intercorrelation matrix,

and its determinant, which measures overall halo error.



239

F.1.1.1 Private Manufacturing Sector: Examiner 1

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.005187.

Descriptive Statistics

.750000 .179646 12

.604167 .211551 12

.638889 .186621 12

.675000 .242618 12

.720833 .173805 12

.675000 .211596 12

.787500 .173369 12

.720833 .133924 12

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .682* .296 .276 .546 .221 .175 .576*
. .015 .350 .385 .066 .490 .586 .050

12 12 12 12 12 12 12 12

.682* 1.000 .240 .166 .393 .607* .299 .502

.015 . .452 .606 .206 .036 .345 .096
12 12 12 12 12 12 12 12

.296 .240 1.000 -.137 -.065 -.201 -.323 .594*

.350 .452 . .671 .842 .530 .306 .042
12 12 12 12 12 12 12 12

.276 .166 -.137 1.000 .288 .044 .305 -.185

.385 .606 .671 . .363 .891 .335 .564
12 12 12 12 12 12 12 12

.546 .393 -.065 .288 1.000 .522 .349 .165

.066 .206 .842 .363 . .082 .266 .608
12 12 12 12 12 12 12 12

.221 .607* -.201 .044 .522 1.000 .672* .349

.490 .036 .530 .891 .082 . .017 .266
12 12 12 12 12 12 12 12

.175 .299 -.323 .305 .349 .672* 1.000 .169

.586 .345 .306 .335 .266 .017 . .600

12 12 12 12 12 12 12 12
.576* .502 .594* -.185 .165 .349 .169 1.000
.050 .096 .042 .564 .608 .266 .600 .

12 12 12 12 12 12 12 12

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.1.2 Private Manufacturing Sector: Examiner 2

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.700000 .147196 7

.692857 7.868E-02 7

.657143 6.569E-02 7

.664286 .134519 7

.728571 9.512E-02 7

.685714 .106904 7

.771429 .134960 7

.621429 .160357 7

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .863* .237 .147 .030 .847* .315 .706
. .012 .609 .753 .950 .016 .492 .076

7 7 7 7 7 7 7 7

.863* 1.000 .092 .326 .310 .878** .723 .774*

.012 . .844 .475 .498 .009 .066 .041
7 7 7 7 7 7 7 7

.237 .092 1.000 .623 -.138 .254 .027 .319

.609 .844 . .135 .768 .582 .954 .485
7 7 7 7 7 7 7 7

.147 .326 .623 1.000 .321 .480 .531 .080

.753 .475 .135 . .483 .275 .220 .865
7 7 7 7 7 7 7 7

.030 .310 -.138 .321 1.000 .457 .301 .035

.950 .498 .768 .483 . .303 .511 .940

7 7 7 7 7 7 7 7
.847* .878** .254 .480 .457 1.000 .487 .556
.016 .009 .582 .275 .303 . .268 .195

7 7 7 7 7 7 7 7
.315 .723 .027 .531 .301 .487 1.000 .553
.492 .066 .954 .220 .511 .268 . .198

7 7 7 7 7 7 7 7
.706 .774* .319 .080 .035 .556 .553 1.000
.076 .041 .485 .865 .940 .195 .198 .

7 7 7 7 7 7 7 7

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.3 Private Manufacturing Sector: Examiner 3

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.757143 .113389 7

.678571 9.512E-02 7

.714286 8.522E-02 7

.728571 8.092E-02 7

.735714 .165112 7

.735714 .118019 7

.750000 .129099 7

.650000 .119024 7

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .905** .246 .156 .540 .383 .512 .556
. .005 .594 .739 .210 .397 .240 .195

7 7 7 7 7 7 7 7

.905** 1.000 .404 .363 .720 .636 .746 .515

.005 . .369 .423 .068 .124 .054 .237
7 7 7 7 7 7 7 7

.246 .404 1.000 .535 .757* .479 .833* .370

.594 .369 . .216 .049 .276 .020 .414
7 7 7 7 7 7 7 7

.156 .363 .535 1.000 .846* .224 .678 .087

.739 .423 .216 . .016 .629 .094 .854
7 7 7 7 7 7 7 7

.540 .720 .757* .846* 1.000 .544 .938** .424

.210 .068 .049 .016 . .207 .002 .343

7 7 7 7 7 7 7 7
.383 .636 .479 .224 .544 1.000 .766* .712
.397 .124 .276 .629 .207 . .045 .073

7 7 7 7 7 7 7 7
.512 .746 .833* .678 .938** .766* 1.000 .542
.240 .054 .020 .094 .002 .045 . .209

7 7 7 7 7 7 7 7
.556 .515 .370 .087 .424 .712 .542 1.000
.195 .237 .414 .854 .343 .073 .209 .

7 7 7 7 7 7 7 7

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.1.4 Private Manufacturing Sector: Examiner 4

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.533333 .150555 6

.483333 .116905 6

.425000 .169558 6

.383333 9.832E-02 6

.525000 .178185 6

.600000 .126491 6

.650000 .176068 6

.569048 .119665 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .720 .588 .721 .335 .525 .453 .735
. .107 .220 .106 .516 .285 .367 .096

6 6 6 6 6 6 6 6

.720 1.000 .933** .319 .744 .406 .243 .507

.107 . .007 .538 .090 .425 .643 .304
6 6 6 6 6 6 6 6

.588 .933** 1.000 .150 .753 .140 .285 .236

.220 .007 . .777 .084 .792 .584 .653
6 6 6 6 6 6 6 6

.721 .319 .150 1.000 .200 .643 .404 .433

.106 .538 .777 . .704 .168 .427 .391
6 6 6 6 6 6 6 6

.335 .744 .753 .200 1.000 .532 .558 .245

.516 .090 .084 .704 . .277 .250 .640
6 6 6 6 6 6 6 6

.525 .406 .140 .643 .532 1.000 .539 .755

.285 .425 .792 .168 .277 . .270 .083
6 6 6 6 6 6 6 6

.453 .243 .285 .404 .558 .539 1.000 .359

.367 .643 .584 .427 .250 .270 . .484

6 6 6 6 6 6 6 6
.735 .507 .236 .433 .245 .755 .359 1.000
.096 .304 .653 .391 .640 .083 .484 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.5 Private Manufacturing Sector: Examiner 5

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.611224 .164175 7

.592857 .117006 7

.557143 .164389 7

.521429 .170434 7

.557143 .209023 7

.564286 .137581 7

.626190 .191693 7

.607143 .142678 7

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .780* .742 .756* .969** .782* .743 .461
. .039 .056 .049 .000 .038 .056 .298

7 7 7 7 7 7 7 7

.780* 1.000 .935** .928** .888** .525 .592 -.096

.039 . .002 .003 .008 .226 .162 .837
7 7 7 7 7 7 7 7

.742 .935** 1.000 .856* .835* .511 .782* -.091

.056 .002 . .014 .019 .242 .038 .846
7 7 7 7 7 7 7 7

.756* .928** .856* 1.000 .837* .429 .545 .095

.049 .003 .014 . .019 .337 .205 .839
7 7 7 7 7 7 7 7

.969** .888** .835* .837* 1.000 .778* .684 .249

.000 .008 .019 .019 . .039 .090 .590

7 7 7 7 7 7 7 7
.782* .525 .511 .429 .778* 1.000 .510 .185
.038 .226 .242 .337 .039 . .242 .691

7 7 7 7 7 7 7 7
.743 .592 .782* .545 .684 .510 1.000 .353
.056 .162 .038 .205 .090 .242 . .438

7 7 7 7 7 7 7 7
.461 -.096 -.091 .095 .249 .185 .353 1.000
.298 .837 .846 .839 .590 .691 .438 .

7 7 7 7 7 7 7 7

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.6 Private Manufacturing Sector: Examiner 6

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.571429 .236039 7

.514286 .207594 7

.471429 .226122 7

.500000 .187083 7

.657143 .130475 7

.578571 .199702 7

.642857 .238797 7

.414286 .271898 7

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .724 .763* .528 -.101 .904** .336 .637
. .066 .046 .223 .830 .005 .461 .124

7 7 7 7 7 7 7 7

.724 1.000 .694 .215 .042 .722 .784* .564

.066 . .084 .644 .929 .067 .037 .187
7 7 7 7 7 7 7 7

.763* .694 1.000 .532 -.013 .621 .555 .753

.046 .084 . .219 .978 .137 .196 .051
7 7 7 7 7 7 7 7

.528 .215 .532 1.000 .461 .658 -.289 .213

.223 .644 .219 . .298 .108 .529 .647
7 7 7 7 7 7 7 7

-.101 .042 -.013 .461 1.000 .295 -.118 -.555
.830 .929 .978 .298 . .521 .800 .196

7 7 7 7 7 7 7 7
.904** .722 .621 .658 .295 1.000 .232 .337
.005 .067 .137 .108 .521 . .616 .460

7 7 7 7 7 7 7 7
.336 .784* .555 -.289 -.118 .232 1.000 .464
.461 .037 .196 .529 .800 .616 . .294

7 7 7 7 7 7 7 7
.637 .564 .753 .213 -.555 .337 .464 1.000
.124 .187 .051 .647 .196 .460 .294 .

7 7 7 7 7 7 7 7

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.7 Private Manufacturing Sector: Examiner 7

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.900000 . 1

.900000 . 1

.900000 . 1

.900000 . 1

.900000 . 1

.900000 . 1

.800000 . 1

.900000 . 1

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .

1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Cannot be computed because at least one of the variables is constant.a. 
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F.1.1.8 Private Manufacturing Sector: Examiner 8

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed

Descriptive Statistics

.900000 . 1

.900000 . 1

.850000 . 1

.850000 . 1

.900000 . 1

.900000 . 1

.950000 . 1

.900000 . 1

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .

1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Cannot be computed because at least one of the variables is constant.a. 
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F.1.1.9 Private Manufacturing Sector: Examiner 9

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.612500 .188746 4

.525000 .327872 4

.600000 .294392 4

.550000 .273861 4

.650000 .241523 4

.600000 .219848 4

.537500 .179699 4

.650000 .310913 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .949 .810 .193 -.384 .904 .055 .895
. .051 .190 .807 .616 .096 .945 .105

4 4 4 4 4 4 4 4

.949 1.000 .950 .492 -.105 .983* .233 .752

.051 . .050 .508 .895 .017 .767 .248
4 4 4 4 4 4 4 4

.810 .950 1.000 .724 .211 .979* .284 .510

.190 .050 . .276 .789 .021 .716 .490
4 4 4 4 4 4 4 4

.193 .492 .724 1.000 .743 .567 .559 -.137

.807 .508 .276 . .257 .433 .441 .863
4 4 4 4 4 4 4 4

-.384 -.105 .211 .743 1.000 .047 .115 -.732
.616 .895 .789 .257 . .953 .885 .268

4 4 4 4 4 4 4 4

.904 .983* .979* .567 .047 1.000 .148 .634

.096 .017 .021 .433 .953 . .852 .366
4 4 4 4 4 4 4 4

.055 .233 .284 .559 .115 .148 1.000 .134

.945 .767 .716 .441 .885 .852 . .866

4 4 4 4 4 4 4 4
.895 .752 .510 -.137 -.732 .634 .134 1.000
.105 .248 .490 .863 .268 .366 .866 .

4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.1.10 Private Manufacturing Sector: Examiner 10

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.683333 .172240 6

.700000 .167332 6

.650000 .176068 6

.566667 .186190 6

.650000 .137840 6

.658333 .205953 6

.566667 .233809 6

.683333 .147196 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .902* .758 .603 .800 .850* .977** .855*
. .014 .080 .205 .056 .032 .001 .030

6 6 6 6 6 6 6 6

.902* 1.000 .747 .770 .867* .958** .869* .893*

.014 . .088 .073 .025 .003 .025 .017
6 6 6 6 6 6 6 6

.758 .747 1.000 .915* .618 .593 .680 .424

.080 .088 . .010 .191 .215 .137 .402
6 6 6 6 6 6 6 6

.603 .770 .915* 1.000 .623 .635 .521 .414

.205 .073 .010 . .186 .176 .290 .415
6 6 6 6 6 6 6 6

.800 .867* .618 .623 1.000 .933** .683 .838*

.056 .025 .191 .186 . .006 .135 .037

6 6 6 6 6 6 6 6
.850* .958** .593 .635 .933** 1.000 .796 .929**
.032 .003 .215 .176 .006 . .058 .007

6 6 6 6 6 6 6 6
.977** .869* .680 .521 .683 .796 1.000 .852*
.001 .025 .137 .290 .135 .058 . .031

6 6 6 6 6 6 6 6
.855* .893* .424 .414 .838* .929** .852* 1.000
.030 .017 .402 .415 .037 .007 .031 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 



249

F.1.1.11 Private Manufacturing Sector: Examiner 11

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.789286 8.640E-02 6

.739286 2.505E-02 6

.737500 5.264E-02 6

.781667 5.811E-02 6

.755556 4.675E-02 6

.745833 4.617E-02 6

.743056 .102797 6

.775000 6.666E-02 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .691 .470 .627 .483 .774 .573 .881*
. .129 .347 .182 .331 .071 .235 .020

6 6 6 6 6 6 6 6

.691 1.000 -.221 .427 .061 .942** .589 .370

.129 . .674 .399 .909 .005 .218 .471
6 6 6 6 6 6 6 6

.470 -.221 1.000 .324 .835* -.043 -.225 .660

.347 .674 . .531 .038 .936 .669 .154
6 6 6 6 6 6 6 6

.627 .427 .324 1.000 .597 .488 .315 .470

.182 .399 .531 . .211 .327 .543 .347
6 6 6 6 6 6 6 6

.483 .061 .835* .597 1.000 .154 -.222 .550

.331 .909 .038 .211 . .770 .673 .258

6 6 6 6 6 6 6 6
.774 .942** -.043 .488 .154 1.000 .443 .404
.071 .005 .936 .327 .770 . .379 .427

6 6 6 6 6 6 6 6
.573 .589 -.225 .315 -.222 .443 1.000 .564
.235 .218 .669 .543 .673 .379 . .244

6 6 6 6 6 6 6 6
.881* .370 .660 .470 .550 .404 .564 1.000
.020 .471 .154 .347 .258 .427 .244 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.12 Private Manufacturing Sector: Examiner 12

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.633333 .378594 3

.450000 .377492 3

.588889 .367549 3

.616667 .332916 3

.516667 .325320 3

.466667 .351188 3

.516667 .404145 3

.550000 .433013 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .857 .908 .906 .765 .840 .697 .991
. .344 .275 .279 .446 .365 .509 .084

3 3 3 3 3 3 3 3

.857 1.000 .994 .995 .987 .999* .967 .918

.344 . .070 .066 .101 .021 .164 .260
3 3 3 3 3 3 3 3

.908 .994 1.000 1.000** .964 .990 .933 .956

.275 .070 . .004 .171 .090 .234 .190
3 3 3 3 3 3 3 3

.906 .995 1.000** 1.000 .966 .991 .935 .954

.279 .066 .004 . .167 .087 .230 .194
3 3 3 3 3 3 3 3

.765 .987 .964 .966 1.000 .992 .995 .843

.446 .101 .171 .167 . .081 .063 .362

3 3 3 3 3 3 3 3
.840 .999* .990 .991 .992 1.000 .975 .904
.365 .021 .090 .087 .081 . .144 .281

3 3 3 3 3 3 3 3
.697 .967 .933 .935 .995 .975 1.000 .786
.509 .164 .234 .230 .063 .144 . .425

3 3 3 3 3 3 3 3
.991 .918 .956 .954 .843 .904 .786 1.000
.084 .260 .190 .194 .362 .281 .425 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.1.13 Private Manufacturing Sector: Examiner 13

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.400000 . 1

.400000 . 1

.500000 . 1

.400000 . 1

.600000 . 1

.600000 . 1

.600000 . 1

.300000 . 1

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .

1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Cannot be computed because at least one of the variables is constant.a. 
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F.1.1.14 Private Manufacturing Sector: Examiner 14

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.875000 3.536E-02 2

.775000 3.536E-02 2

.850000 .000000 2

.800000 7.071E-02 2

.850000 7.071E-02 2

.775000 .106066 2

.825000 .106066 2

.800000 7.071E-02 2

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 1.000** .a 1.000** 1.000** 1.000** 1.000** 1.000**
. . . . . . . .

2 2 2 2 2 2 2 2

1.000** 1.000 .a 1.000** 1.000** 1.000** 1.000** 1.000**
. . . . . . . .

2 2 2 2 2 2 2 2
.a .a .a .a .a .a .a .a

. . . . . . . .
2 2 2 2 2 2 2 2

1.000** 1.000** .a 1.000 1.000** 1.000** 1.000** 1.000**
. . . . . . . .

2 2 2 2 2 2 2 2
1.000** 1.000** .a 1.000** 1.000 1.000** 1.000** 1.000**

. . . . . . . .

2 2 2 2 2 2 2 2
1.000** 1.000** .a 1.000** 1.000** 1.000 1.000** 1.000**

. . . . . . . .
2 2 2 2 2 2 2 2

1.000** 1.000** .a 1.000** 1.000** 1.000** 1.000 1.000**
. . . . . . . .

2 2 2 2 2 2 2 2
1.000** 1.000** .a 1.000** 1.000** 1.000** 1.000** 1.000

. . . . . . . .
2 2 2 2 2 2 2 2

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Cannot be computed because at least one of the variables is constant.a. 
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F.1.1.15 Private Manufacturing Sector: Examiner 15

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.900000 . 1

.850000 . 1

.900000 . 1

.850000 . 1

.900000 . 1

.900000 . 1

.900000 . 1

.900000 . 1

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .

1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Cannot be computed because at least one of the variables is constant.a. 
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F.1.1.16 Private Manufacturing Sector: Examiner 16

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.700000 . 1

.400000 . 1

.600000 . 1

.800000 . 1

.700000 . 1

.900000 . 1

.700000 . 1

.900000 . 1

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .

1 1 1 1 1 1 1 1
.a .a .a .a .a .a .a .a

. . . . . . . .
1 1 1 1 1 1 1 1

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Cannot be computed because at least one of the variables is constant.a. 
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F.1.2 Private Service Sector

The following 6 sections present for each examiner in the Private Service Sector

descriptive statistics on their ratings, their dimension intercorrelation matrix, and its

determinant, which measures overall halo error.
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F.1.2.1 Private Service Sector: Examiner 1

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.600000 .109545 6

.583333 .147196 6

.600000 .244949 6

.633333 .233809 6

.483333 .231661 6

.616667 .213698 6

.650000 .281069 6

.450000 .266458 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .372 -.149 .156 .079 -.085 -.195 .206
. .468 .778 .768 .882 .872 .711 .696

6 6 6 6 6 6 6 6

.372 1.000 .666 .833* .342 .646 .701 .739

.468 . .149 .040 .507 .165 .121 .093
6 6 6 6 6 6 6 6

-.149 .666 1.000 .943** .529 .993** .959** .674
.778 .149 . .005 .281 .000 .003 .142

6 6 6 6 6 6 6 6

.156 .833* .943** 1.000 .603 .947** .913* .803

.768 .040 .005 . .205 .004 .011 .055
6 6 6 6 6 6 6 6

.079 .342 .529 .603 1.000 .532 .476 .859*

.882 .507 .281 .205 . .277 .340 .029

6 6 6 6 6 6 6 6
-.085 .646 .993** .947** .532 1.000 .949** .650
.872 .165 .000 .004 .277 . .004 .162

6 6 6 6 6 6 6 6
-.195 .701 .959** .913* .476 .949** 1.000 .628
.711 .121 .003 .011 .340 .004 . .182

6 6 6 6 6 6 6 6
.206 .739 .674 .803 .859* .650 .628 1.000
.696 .093 .142 .055 .029 .162 .182 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.2.2 Private Service Sector: Examiner 2

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.608333 .228947 6

.647619 .165718 6

.616667 .191485 6

.650000 .228035 6

.683333 .211345 6

.625000 .211542 6

.633333 .211345 6

.572619 .275548 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .946** .954** .900* .944** .893* .851* .934**
. .004 .003 .014 .005 .017 .032 .006

6 6 6 6 6 6 6 6

.946** 1.000 .918** .966** .894* .982** .969** .931**

.004 . .010 .002 .016 .000 .001 .007
6 6 6 6 6 6 6 6

.954** .918** 1.000 .939** .972** .913* .873* .982**

.003 .010 . .005 .001 .011 .023 .000
6 6 6 6 6 6 6 6

.900* .966** .939** 1.000 .934** .985** .975** .975**

.014 .002 .005 . .006 .000 .001 .001
6 6 6 6 6 6 6 6

.944** .894* .972** .934** 1.000 .884* .843* .985**

.005 .016 .001 .006 . .020 .035 .000

6 6 6 6 6 6 6 6
.893* .982** .913* .985** .884* 1.000 .995** .937**
.017 .000 .011 .000 .020 . .000 .006

6 6 6 6 6 6 6 6
.851* .969** .873* .975** .843* .995** 1.000 .908*
.032 .001 .023 .001 .035 .000 . .012

6 6 6 6 6 6 6 6
.934** .931** .982** .975** .985** .937** .908* 1.000
.006 .007 .000 .001 .000 .006 .012 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.2.3 Private Service Sector: Examiner 3

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.708333 .120069 6

.791667 9.174E-02 6

.733333 .108012 6

.816667 8.165E-02 6

.833333 7.528E-02 6

.841667 4.916E-02 6

.833333 5.164E-02 6

.683333 .169312 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 -.673 .283 .697 .682 .438 .672 .156
. .143 .587 .124 .135 .385 .144 .768

6 6 6 6 6 6 6 6

-.673 1.000 .336 .022 -.169 -.351 -.668 -.783
.143 . .514 .967 .749 .495 .147 .065

6 6 6 6 6 6 6 6
.283 .336 1.000 .548 .266 -.408 .209 -.510
.587 .514 . .260 .610 .422 .691 .301

6 6 6 6 6 6 6 6

.697 .022 .548 1.000 .868* .415 .316 -.591

.124 .967 .260 . .025 .413 .541 .217
6 6 6 6 6 6 6 6

.682 -.169 .266 .868* 1.000 .360 .429 -.458

.135 .749 .610 .025 . .483 .396 .361
6 6 6 6 6 6 6 6

.438 -.351 -.408 .415 .360 1.000 .131 .040

.385 .495 .422 .413 .483 . .804 .940
6 6 6 6 6 6 6 6

.672 -.668 .209 .316 .429 .131 1.000 .248

.144 .147 .691 .541 .396 .804 . .636

6 6 6 6 6 6 6 6
.156 -.783 -.510 -.591 -.458 .040 .248 1.000
.768 .065 .301 .217 .361 .940 .636 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.2.4 Private Service Sector: Examiner 4

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.633333 .242212 6

.666667 .213698 6

.558333 .329267 6

.575000 .231840 6

.700000 .167332 6

.433333 .273252 6

.616667 .194079 6

.341667 .283578 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .953** .435 .107 .592 .524 .454 .427
. .003 .389 .840 .216 .286 .366 .398

6 6 6 6 6 6 6 6

.953** 1.000 .182 -.161 .475 .502 .426 .424

.003 . .729 .760 .341 .310 .400 .403
6 6 6 6 6 6 6 6

.435 .182 1.000 .599 .744 -.170 .201 -.085

.389 .729 . .209 .090 .747 .703 .873
6 6 6 6 6 6 6 6

.107 -.161 .599 1.000 .052 .158 .122 -.042

.840 .760 .209 . .923 .765 .818 .937
6 6 6 6 6 6 6 6

.592 .475 .744 .052 1.000 -.087 -.123 -.169

.216 .341 .090 .923 . .869 .816 .750
6 6 6 6 6 6 6 6

.524 .502 -.170 .158 -.087 1.000 .251 .714

.286 .310 .747 .765 .869 . .631 .111
6 6 6 6 6 6 6 6

.454 .426 .201 .122 -.123 .251 1.000 .748

.366 .400 .703 .818 .816 .631 . .087

6 6 6 6 6 6 6 6
.427 .424 -.085 -.042 -.169 .714 .748 1.000
.398 .403 .873 .937 .750 .111 .087 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.2.5 Private Service Sector: Examiner 5

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.633333 .225093 6

.608333 .243755 6

.666667 .301109 6

.733333 .258199 6

.691667 .265361 6

.666667 .287518 6

.708333 .283578 6

.608333 .323136 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .960** .993** .975** .943** .979** .935** .985**
. .002 .000 .001 .005 .001 .006 .000

6 6 6 6 6 6 6 6

.960** 1.000 .931** .980** .859* .989** .990** .983**

.002 . .007 .001 .028 .000 .000 .000
6 6 6 6 6 6 6 6

.993** .931** 1.000 .943** .972** .955** .894* .970**

.000 .007 . .005 .001 .003 .016 .001
6 6 6 6 6 6 6 6

.975** .980** .943** 1.000 .851* .988** .979** .979**

.001 .001 .005 . .031 .000 .001 .001
6 6 6 6 6 6 6 6

.943** .859* .972** .851* 1.000 .887* .805 .922**

.005 .028 .001 .031 . .018 .053 .009

6 6 6 6 6 6 6 6
.979** .989** .955** .988** .887* 1.000 .985** .994**
.001 .000 .003 .000 .018 . .000 .000

6 6 6 6 6 6 6 6
.935** .990** .894* .979** .805 .985** 1.000 .970**
.006 .000 .016 .001 .053 .000 . .001

6 6 6 6 6 6 6 6
.985** .983** .970** .979** .922** .994** .970** 1.000
.000 .000 .001 .001 .009 .000 .001 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.2.6 Private Service Sector: Examiner 6

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.608333 .156258 6

.633333 .103280 6

.650000 .137840 6

.600000 8.944E-02 6

.725000 9.874E-02 6

.633333 .150555 6

.616667 .172240 6

.600000 .209762 6

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .847* .534 .501 .956** .793 .551 .641
. .033 .275 .312 .003 .060 .257 .170

6 6 6 6 6 6 6 6

.847* 1.000 .843* .866* .883* .943** .862* .923**

.033 . .035 .026 .020 .005 .027 .009
6 6 6 6 6 6 6 6

.534 .843* 1.000 .811 .625 .867* .716 .761

.275 .035 . .050 .185 .025 .110 .079
6 6 6 6 6 6 6 6

.501 .866* .811 1.000 .566 .743 .909* .959**

.312 .026 .050 . .242 .091 .012 .002
6 6 6 6 6 6 6 6

.956** .883* .625 .566 1.000 .874* .676 .676

.003 .020 .185 .242 . .023 .140 .141

6 6 6 6 6 6 6 6
.793 .943** .867* .743 .874* 1.000 .823* .823*
.060 .005 .025 .091 .023 . .044 .044

6 6 6 6 6 6 6 6
.551 .862* .716 .909* .676 .823* 1.000 .941**
.257 .027 .110 .012 .140 .044 . .005

6 6 6 6 6 6 6 6
.641 .923** .761 .959** .676 .823* .941** 1.000
.170 .009 .079 .002 .141 .044 .005 .

6 6 6 6 6 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.3 Public Local Sector

The following 6 sections present for each examiner in the Private Service Sector

descriptive statistics on their ratings, their dimension intercorrelation matrix, and its

determinant, which measures overall halo error.
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F.1.3.1 Public Local Sector: Examiner 1

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.375000 9.574E-02 4

.550000 1.000E-01 4

.470833 .149304 4

.375000 .125831 4

.375000 .189297 4

.458333 8.333E-02 4

.400000 .000000 4

.350000 .129099 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .522 .282 .761 .506 .522 .a .674
. .478 .718 .239 .494 .478 . .326

4 4 4 4 4 4 4 4
.522 1.000 .540 .927 .968* 1.000** .a .258

.478 . .460 .073 .032 .000 . .742
4 4 4 4 4 4 4 4

.282 .540 1.000 .658 .732 .540 .a -.476

.718 .460 . .342 .268 .460 . .524
4 4 4 4 4 4 4 4

.761 .927 .658 1.000 .945 .927 .a .308

.239 .073 .342 . .055 .073 . .692

4 4 4 4 4 4 4 4
.506 .968* .732 .945 1.000 .968* .a .068
.494 .032 .268 .055 . .032 . .932

4 4 4 4 4 4 4 4
.522 1.000** .540 .927 .968* 1.000 .a .258
.478 .000 .460 .073 .032 . . .742

4 4 4 4 4 4 4 4
.a .a .a .a .a .a .a .a

. . . . . . . .
4 4 4 4 4 4 4 4

.674 .258 -.476 .308 .068 .258 .a 1.000

.326 .742 .524 .692 .932 .742 . .
4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 

Cannot be computed because at least one of the variables is constant.a. 
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F.1.3.2 Public Local Sector: Examiner 2

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.562500 .188746 4

.537500 .179699 4

.575000 .206155 4

.587500 .278014 4

.512500 .375000 4

.487500 .306526 4

.500000 .365148 4

.487500 .342479 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .891 .653 .973* .974* .969* .919 .970*
. .109 .347 .027 .026 .031 .081 .030

4 4 4 4 4 4 4 4

.891 1.000 .844 .796 .770 .889 .711 .972*

.109 . .156 .204 .230 .111 .289 .028
4 4 4 4 4 4 4 4

.653 .844 1.000 .632 .480 .785 .620 .797

.347 .156 . .368 .520 .215 .380 .203
4 4 4 4 4 4 4 4

.973* .796 .632 1.000 .969* .975* .985* .917

.027 .204 .368 . .031 .025 .015 .083
4 4 4 4 4 4 4 4

.974* .770 .480 .969* 1.000 .915 .925 .891

.026 .230 .520 .031 . .085 .075 .109
4 4 4 4 4 4 4 4

.969* .889 .785 .975* .915 1.000 .953* .966*

.031 .111 .215 .025 .085 . .047 .034
4 4 4 4 4 4 4 4

.919 .711 .620 .985* .925 .953* 1.000 .853

.081 .289 .380 .015 .075 .047 . .147

4 4 4 4 4 4 4 4
.970* .972* .797 .917 .891 .966* .853 1.000
.030 .028 .203 .083 .109 .034 .147 .

4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.3.3 Public Local Sector: Examiner 3

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.550000 .238048 4

.550000 .129099 4

.400000 .147196 4

.525000 .350000 4

.625000 .170783 4

.625000 .221736 4

.600000 .141421 4

.675000 .170783 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .759 .618 .700 .779 .032 .297 .779
. .241 .382 .300 .221 .968 .703 .221

4 4 4 4 4 4 4 4
.759 1.000 .088 .111 .227 .291 .548 .832

.241 . .912 .889 .773 .709 .452 .168
4 4 4 4 4 4 4 4

.618 .088 1.000 .971* .663 .255 .320 .530

.382 .912 . .029 .337 .745 .680 .470
4 4 4 4 4 4 4 4

.700 .111 .971* 1.000 .823 .032 .135 .460

.300 .889 .029 . .177 .968 .865 .540
4 4 4 4 4 4 4 4

.779 .227 .663 .823 1.000 -.462 -.276 .257

.221 .773 .337 .177 . .538 .724 .743
4 4 4 4 4 4 4 4

.032 .291 .255 .032 -.462 1.000 .957* .638

.968 .709 .745 .968 .538 . .043 .362
4 4 4 4 4 4 4 4

.297 .548 .320 .135 -.276 .957* 1.000 .828

.703 .452 .680 .865 .724 .043 . .172
4 4 4 4 4 4 4 4

.779 .832 .530 .460 .257 .638 .828 1.000

.221 .168 .470 .540 .743 .362 .172 .
4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.3.4 Public Local Sector: Examiner 4

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.525000 .150000 4

.687500 .143614 4

.610417 9.939E-02 4

.675000 .206155 4

.550000 .129099 4

.725000 .125831 4

.600000 .141421 4

.500000 .141421 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .174 -.116 .782 .602 -.751 .943 .943
. .826 .884 .218 .398 .249 .057 .057

4 4 4 4 4 4 4 4
.174 1.000 .012 .324 .584 -.254 .492 .492

.826 . .988 .676 .416 .746 .508 .508
4 4 4 4 4 4 4 4

-.116 .012 1.000 -.674 .574 .727 -.099 -.099
.884 .988 . .326 .426 .273 .901 .901

4 4 4 4 4 4 4 4

.782 .324 -.674 1.000 .188 -.996** .800 .800

.218 .676 .326 . .812 .004 .200 .200
4 4 4 4 4 4 4 4

.602 .584 .574 .188 1.000 -.103 .730 .730

.398 .416 .426 .812 . .897 .270 .270
4 4 4 4 4 4 4 4

-.751 -.254 .727 -.996** -.103 1.000 -.749 -.749
.249 .746 .273 .004 .897 . .251 .251

4 4 4 4 4 4 4 4
.943 .492 -.099 .800 .730 -.749 1.000 1.000**
.057 .508 .901 .200 .270 .251 . .000

4 4 4 4 4 4 4 4

.943 .492 -.099 .800 .730 -.749 1.000** 1.000

.057 .508 .901 .200 .270 .251 .000 .
4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.3.5 Public Local Sector: Examiner 5

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.550000 .173205 4

.650000 .129099 4

.650000 5.774E-02 4

.600000 8.165E-02 4

.675000 9.574E-02 4

.575000 9.574E-02 4

.600000 8.165E-02 4

.650000 5.774E-02 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 -.447 1.000** .707 .905 -.302 .000 .000
. .553 .000 .293 .095 .698 1.000 1.000

4 4 4 4 4 4 4 4
-.447 1.000 -.447 -.316 -.674 -.674 .632 .894

.553 . .553 .684 .326 .326 .368 .106
4 4 4 4 4 4 4 4

1.000** -.447 1.000 .707 .905 -.302 .000 .000
.000 .553 . .293 .095 .698 1.000 1.000

4 4 4 4 4 4 4 4

.707 -.316 .707 1.000 .426 .000 -.500 .000

.293 .684 .293 . .574 1.000 .500 1.000
4 4 4 4 4 4 4 4

.905 -.674 .905 .426 1.000 -.091 .000 -.302

.095 .326 .095 .574 . .909 1.000 .698
4 4 4 4 4 4 4 4

-.302 -.674 -.302 .000 -.091 1.000 -.853 -.905
.698 .326 .698 1.000 .909 . .147 .095

4 4 4 4 4 4 4 4
.000 .632 .000 -.500 .000 -.853 1.000 .707

1.000 .368 1.000 .500 1.000 .147 . .293
4 4 4 4 4 4 4 4

.000 .894 .000 .000 -.302 -.905 .707 1.000
1.000 .106 1.000 1.000 .698 .095 .293 .

4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.3.6 Public Local Sector: Examiner 6

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.425000 .150000 4

.425000 .150000 4

.425000 .170783 4

.450000 .173205 4

.375000 .170783 4

.400000 .141421 4

.400000 .141421 4

.275000 9.574E-02 4

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .407 .618 .706 .293 .471 .314 -.406
. .593 .382 .294 .707 .529 .686 .594

4 4 4 4 4 4 4 4
.407 1.000 .878 -.064 -.228 -.157 -.629 .058

.593 . .122 .936 .772 .843 .371 .942
4 4 4 4 4 4 4 4

.618 .878 1.000 -.056 .257 -.276 -.552 .255

.382 .122 . .944 .743 .724 .448 .745
4 4 4 4 4 4 4 4

.706 -.064 -.056 1.000 -.169 .953* .816 -.905

.294 .936 .944 . .831 .047 .184 .095
4 4 4 4 4 4 4 4

.293 -.228 .257 -.169 1.000 -.414 .000 .561

.707 .772 .743 .831 . .586 1.000 .439
4 4 4 4 4 4 4 4

.471 -.157 -.276 .953* -.414 1.000 .833 -.985*

.529 .843 .724 .047 .586 . .167 .015
4 4 4 4 4 4 4 4

.314 -.629 -.552 .816 .000 .833 1.000 -.739

.686 .371 .448 .184 1.000 .167 . .261
4 4 4 4 4 4 4 4

-.406 .058 .255 -.905 .561 -.985* -.739 1.000
.594 .942 .745 .095 .439 .015 .261 .

4 4 4 4 4 4 4 4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 
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F.1.4 Public State & Federal Sector

The following 6 sections present for each examiner in the Public State & Federal

Sector descriptive statistics on their ratings, their dimension intercorrelation matrix,

and its determinant, which measures overall halo error.
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F.1.4.1 Public State & Federal Sector: Examiner 1

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.566667 5.774E-02 3

.600000 .100000 3

.616667 2.887E-02 3

.500000 .173205 3

.566667 .208167 3

.533333 .251661 3

.566667 .230940 3

.333333 5.774E-02 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 -.866 .500 -1.000** .277 .115 -.500 -1.000**
. .333 .667 .000 .821 .927 .667 .000

3 3 3 3 3 3 3 3

-.866 1.000 .000 .866 .240 .397 .866 .866
.333 . 1.000 .333 .846 .740 .333 .333

3 3 3 3 3 3 3 3
.500 .000 1.000 -.500 .971 .918 .500 -.500
.667 1.000 . .667 .154 .260 .667 .667

3 3 3 3 3 3 3 3

-1.000** .866 -.500 1.000 -.277 -.115 .500 1.000**
.000 .333 .667 . .821 .927 .667 .000

3 3 3 3 3 3 3 3
.277 .240 .971 -.277 1.000 .986 .693 -.277
.821 .846 .154 .821 . .106 .512 .821

3 3 3 3 3 3 3 3

.115 .397 .918 -.115 .986 1.000 .803 -.115

.927 .740 .260 .927 .106 . .407 .927
3 3 3 3 3 3 3 3

-.500 .866 .500 .500 .693 .803 1.000 .500
.667 .333 .667 .667 .512 .407 . .667

3 3 3 3 3 3 3 3
-1.000** .866 -.500 1.000** -.277 -.115 .500 1.000

.000 .333 .667 .000 .821 .927 .667 .
3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.4.2 Public State & Federal Sector: Examiner 2

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.833333 .115470 3

.800000 .173205 3

.816667 .104083 3

.616667 .202073 3

.800000 .173205 3

.733333 .288675 3

.733333 .288675 3

.666667 .321455 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 1.000** .971 .929 1.000** 1.000** 1.000** .988
. .000 .154 .242 .000 .000 .000 .099

3 3 3 3 3 3 3 3

1.000** 1.000 .971 .929 1.000** 1.000** 1.000** .988
.000 . .154 .242 .000 .000 .000 .099

3 3 3 3 3 3 3 3
.971 .971 1.000 .812 .971 .971 .971 .996
.154 .154 . .396 .154 .154 .154 .055

3 3 3 3 3 3 3 3

.929 .929 .812 1.000 .929 .929 .929 .860

.242 .242 .396 . .242 .242 .242 .342
3 3 3 3 3 3 3 3

1.000** 1.000** .971 .929 1.000 1.000** 1.000** .988
.000 .000 .154 .242 . .000 .000 .099

3 3 3 3 3 3 3 3

1.000** 1.000** .971 .929 1.000** 1.000 1.000** .988
.000 .000 .154 .242 .000 . .000 .099

3 3 3 3 3 3 3 3
1.000** 1.000** .971 .929 1.000** 1.000** 1.000 .988
.000 .000 .154 .242 .000 .000 . .099

3 3 3 3 3 3 3 3
.988 .988 .996 .860 .988 .988 .988 1.000
.099 .099 .055 .342 .099 .099 .099 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.4.3 Public State & Federal Sector: Examiner 3

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.666667 .208167 3

.583333 .236291 3

.533333 .104083 3

.566667 .115470 3

.600000 .173205 3

.733333 .152753 3

.644444 .287389 3

.633333 .305505 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 1.000* 1.000** .971 .971 .839 .594 .577
. .019 .000 .154 .154 .367 .595 .609

3 3 3 3 3 3 3 3

1.000* 1.000 1.000* .977 .977 .854 .618 .600
.019 . .019 .136 .136 .348 .576 .590

3 3 3 3 3 3 3 3
1.000** 1.000* 1.000 .971 .971 .839 .594 .577
.000 .019 . .154 .154 .367 .595 .609

3 3 3 3 3 3 3 3

.971 .977 .971 1.000 1.000** .945 .770 .756

.154 .136 .154 . .000 .212 .440 .454
3 3 3 3 3 3 3 3

.971 .977 .971 1.000** 1.000 .945 .770 .756

.154 .136 .154 .000 . .212 .440 .454

3 3 3 3 3 3 3 3
.839 .854 .839 .945 .945 1.000 .936 .929
.367 .348 .367 .212 .212 . .228 .242

3 3 3 3 3 3 3 3
.594 .618 .594 .770 .770 .936 1.000 1.000*
.595 .576 .595 .440 .440 .228 . .014

3 3 3 3 3 3 3 3
.577 .600 .577 .756 .756 .929 1.000* 1.000
.609 .590 .609 .454 .454 .242 .014 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.4.4 Public State & Federal Sector: Examiner 4

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

is 0.000.

Descriptive Statistics

.733333 .288675 3

.600000 .173205 3

.633333 .230940 3

.666667 5.774E-02 3

.600000 .173205 3

.533333 .321455 3

.700000 .346410 3

.633333 .115470 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 1.000** -1.000** 1.000** 1.000** -.988 -.500 1.000**
. .000 .000 .000 .000 .099 .667 .000

3 3 3 3 3 3 3 3
1.000** 1.000 -1.000** 1.000** 1.000** -.988 -.500 1.000**

.000 . .000 .000 .000 .099 .667 .000
3 3 3 3 3 3 3 3

-1.000** -1.000** 1.000 -1.000** -1.000** .988 .500 -1.000**
.000 .000 . .000 .000 .099 .667 .000

3 3 3 3 3 3 3 3

1.000** 1.000** -1.000** 1.000 1.000** -.988 -.500 1.000**
.000 .000 .000 . .000 .099 .667 .000

3 3 3 3 3 3 3 3
1.000** 1.000** -1.000** 1.000** 1.000 -.988 -.500 1.000**
.000 .000 .000 .000 . .099 .667 .000

3 3 3 3 3 3 3 3

-.988 -.988 .988 -.988 -.988 1.000 .629 -.988
.099 .099 .099 .099 .099 . .567 .099

3 3 3 3 3 3 3 3
-.500 -.500 .500 -.500 -.500 .629 1.000 -.500
.667 .667 .667 .667 .667 .567 . .667

3 3 3 3 3 3 3 3

1.000** 1.000** -1.000** 1.000** 1.000** -.988 -.500 1.000
.000 .000 .000 .000 .000 .099 .667 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 
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F.1.4.5 Public State & Federal Sector: Examiner 5

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.700000 .173205 3

.633333 .152753 3

.666667 5.774E-02 3

.500000 .000000 3

.666667 5.774E-02 3

.766667 5.774E-02 3

.566667 5.774E-02 3

.700000 .100000 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

1.000 .756 -.500 .a 1.000** -.500 -.500 .866
. .454 .667 . .000 .667 .667 .333

3 3 3 3 3 3 3 3

.756 1.000 .189 .a .756 .189 .189 .327

.454 . .879 . .454 .879 .879 .788
3 3 3 3 3 3 3 3

-.500 .189 1.000 .a -.500 1.000** 1.000** -.866
.667 .879 . . .667 .000 .000 .333

3 3 3 3 3 3 3 3

.a .a .a .a .a .a .a .a

. . . . . . . .
3 3 3 3 3 3 3 3

1.000** .756 -.500 .a 1.000 -.500 -.500 .866
.000 .454 .667 . . .667 .667 .333

3 3 3 3 3 3 3 3
-.500 .189 1.000** .a -.500 1.000 1.000** -.866
.667 .879 .000 . .667 . .000 .333

3 3 3 3 3 3 3 3
-.500 .189 1.000** .a -.500 1.000** 1.000 -.866
.667 .879 .000 . .667 .000 . .333

3 3 3 3 3 3 3 3
.866 .327 -.866 .a .866 -.866 -.866 1.000
.333 .788 .333 . .333 .333 .333 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Cannot be computed because at least one of the variables is constant.a. 
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F.1.4.6 Public State & Federal Sector: Examiner 6

Descriptive statistics for this case are shown below.

For this case, the determinant of the dimension intercorrelation matrix shown below

cannot be computed.

Descriptive Statistics

.400000 .000000 3

.433333 .115470 3

.500000 1.000E-01 3

.333333 .230940 3

.500000 .173205 3

.366667 .152753 3

.266667 5.774E-02 3

.233333 5.774E-02 3

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation N

Correlations

.a .a .a .a .a .a .a .a

. . . . . . . .
3 3 3 3 3 3 3 3

.a 1.000 -.866 -1.000** 1.000** -.756 1.000** .500

. . .333 .000 .000 .454 .000 .667
3 3 3 3 3 3 3 3
.a -.866 1.000 .866 -.866 .327 -.866 -.866
. .333 . .333 .333 .788 .333 .333

3 3 3 3 3 3 3 3

.a -1.000** .866 1.000 -1.000** .756 -1.000** -.500

. .000 .333 . .000 .454 .000 .667
3 3 3 3 3 3 3 3
.a 1.000** -.866 -1.000** 1.000 -.756 1.000** .500
. .000 .333 .000 . .454 .000 .667

3 3 3 3 3 3 3 3
.a -.756 .327 .756 -.756 1.000 -.756 .189
. .454 .788 .454 .454 . .454 .879

3 3 3 3 3 3 3 3
.a 1.000** -.866 -1.000** 1.000** -.756 1.000 .500
. .000 .333 .000 .000 .454 . .667

3 3 3 3 3 3 3 3
.a .500 -.866 -.500 .500 .189 .500 1.000
. .667 .333 .667 .667 .879 .667 .

3 3 3 3 3 3 3 3

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Correlation is significant at the 0.01 level (2-tailed).**. 

Cannot be computed because at least one of the variables is constant.a. 



Appendix G. Leniency and Severity Statistics

This appendix contains the edited statistical output from SPSS and Excel for Q3a,

Q3b, and H1 which address leniency and severity.

G.1 Leniency and Severity

The following sections present the data analysis for leniency and severity for each

case (combination of dimension and sector).
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G.1.1 Private Manufacturing Sector

The following sections present the two-way ANOVA computed for each dimension

in the Private Manufacturing Sector.

G.1.1.1 Private Manufacturing Sector: Dimension 1

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.002 < 0.05) rater main effect explaining a large

proportion (R2 = 0.762) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.899b 26 7.304E-02 5.528 .000 143.721 1.000
14.157 1 14.157 1071.479 .000 1071.479 1.000

.589 15 3.925E-02 2.971 .002 44.558 .985
1.157 11 .105 7.963 .000 87.593 1.000
.595 45 1.321E-02

36.407 72
2.494 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .762 (Adjusted R Squared = .624)b. 
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G.1.1.2 Private Manufacturing Sector: Dimension 2

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.004 < 0.05) rater main effect explaining a large

proportion (R2 = 0.687) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.789b 26 6.882E-02 3.795 .000 98.678 1.000
11.459 1 11.459 631.942 .000 631.942 1.000

.765 15 5.102E-02 2.814 .004 42.204 .979

.929 11 8.442E-02 4.656 .000 51.212 .998

.816 45 1.813E-02
30.215 72
2.605 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .687 (Adjusted R Squared = .506)b. 
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G.1.1.3 Private Manufacturing Sector: Dimension 3

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.133 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.484b 26 5.709E-02 2.162 .011 56.224 .977
12.773 1 12.773 483.822 .000 483.822 1.000

.608 15 4.053E-02 1.535 .133 23.029 .774

.576 11 5.239E-02 1.984 .053 21.826 .827
1.188 45 2.640E-02

30.745 72
2.672 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .555 (Adjusted R Squared = .299)b. 
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G.1.1.4 Private Manufacturing Sector: Dimension 4

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.023 < 0.05) rater main effect explaining a reasonable

proportion (R2 = 0.494) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.496b 26 5.753E-02 1.687 .061 43.869 .920
13.263 1 13.263 389.006 .000 389.006 1.000
1.114 15 7.425E-02 2.178 .023 32.663 .924
.336 11 3.050E-02 .895 .552 9.841 .420

1.534 45 3.410E-02
30.955 72
3.030 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .494 (Adjusted R Squared = .201)b. 
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G.1.1.5 Private Manufacturing Sector: Dimension 5

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.105 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.115b 26 4.289E-02 1.755 .048 45.620 .933
14.678 1 14.678 600.421 .000 600.421 1.000

.595 15 3.970E-02 1.624 .105 24.358 .803

.471 11 4.279E-02 1.750 .093 19.254 .765
1.100 45 2.445E-02

35.336 72
2.215 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .503 (Adjusted R Squared = .217)b. 
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G.1.1.6 Private Manufacturing Sector: Dimension 6

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.022 < 0.05) rater main effect explaining a large

proportion (R2 = 0.644) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.489b 26 5.728E-02 3.127 .000 81.295 .999
14.029 1 14.029 765.739 .000 765.739 1.000

.603 15 4.019E-02 2.194 .022 32.904 .926

.879 11 7.988E-02 4.360 .000 47.964 .997

.824 45 1.832E-02
33.816 72
2.314 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .644 (Adjusted R Squared = .438)b. 
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G.1.1.7 Private Manufacturing Sector: Dimension 7

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.069 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.496b 26 5.753E-02 2.122 .013 55.173 .975
15.219 1 15.219 561.354 .000 561.354 1.000

.723 15 4.817E-02 1.777 .069 26.650 .846

.798 11 7.259E-02 2.678 .010 29.453 .938
1.220 45 2.711E-02

37.496 72
2.716 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .551 (Adjusted R Squared = .291)b. 
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G.1.1.8 Private Manufacturing Sector: Dimension 8

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.003 < 0.05) rater main effect explaining a large

proportion (R2 = 0.720) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

2.108b 26 8.107E-02 4.442 .000 115.494 1.000
14.059 1 14.059 770.367 .000 770.367 1.000

.779 15 5.195E-02 2.847 .003 42.701 .980
1.053 11 9.575E-02 5.247 .000 57.713 1.000
.821 45 1.825E-02

33.108 72
2.929 71

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .720 (Adjusted R Squared = .558)b. 
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G.1.2 Private Service Sector

The following sections present the two-way ANOVA computed for each dimension

in the Private Manufacturing Sector.

G.1.2.1 Private Service Sector: Dimension 1

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.798 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.597b 10 5.974E-02 2.909 .015 29.088 .904
14.377 1 14.377 700.071 .000 700.071 1.000

4.785E-02 5 9.569E-03 .466 .798 2.330 .150
.550 5 .110 5.352 .002 26.758 .965
.513 25 2.054E-02

15.488 36
1.111 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .538 (Adjusted R Squared = .353)b. 



286

G.1.2.2 Private Service Sector: Dimension 2

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.270 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.442b 10 4.416E-02 1.888 .096 18.879 .706
15.452 1 15.452 660.602 .000 660.602 1.000

.160 5 3.198E-02 1.367 .270 6.836 .400

.282 5 5.634E-02 2.409 .065 12.043 .663

.585 25 2.339E-02
16.479 36
1.026 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .430 (Adjusted R Squared = .202)b. 
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G.1.2.3 Private Service Sector: Dimension 3

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.793 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.582b 10 5.821E-02 1.255 .307 12.547 .493
14.631 1 14.631 315.372 .000 315.372 1.000

.110 5 2.196E-02 .473 .793 2.367 .152

.472 5 9.446E-02 2.036 .108 10.181 .578
1.160 25 4.639E-02

16.373 36
1.742 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .334 (Adjusted R Squared = .068)b. 
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G.1.2.4 Private Service Sector: Dimension 4

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.206 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.667b 10 6.674E-02 2.116 .063 21.162 .766
16.067 1 16.067 509.471 .000 509.471 1.000

.247 5 4.940E-02 1.567 .206 7.833 .456

.420 5 8.407E-02 2.666 .046 13.329 .714

.788 25 3.154E-02
17.522 36
1.456 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .458 (Adjusted R Squared = .242)b. 
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G.1.2.5 Private Service Sector: Dimension 5

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.038 < 0.05) rater main effect explaining a reasonable

proportion (R2 = 0.526) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.761b 10 7.611E-02 2.770 .019 27.699 .887
16.947 1 16.947 616.751 .000 616.751 1.000

.387 5 7.744E-02 2.818 .038 14.092 .742

.374 5 7.478E-02 2.721 .043 13.607 .725

.687 25 2.748E-02
18.395 36
1.448 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .526 (Adjusted R Squared = .336)b. 
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G.1.2.6 Private Service Sector: Dimension 6

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.023 < 0.05) rater main effect explaining a reasonable

proportion (R2 = 0.576) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.079b 10 .108 3.400 .006 34.004 .948
14.567 1 14.567 458.882 .000 458.882 1.000

.509 5 .102 3.206 .023 16.031 .803

.571 5 .114 3.595 .014 17.973 .852

.794 25 3.174E-02
16.440 36
1.873 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .576 (Adjusted R Squared = .407)b. 



291

G.1.2.7 Private Service Sector: Dimension 7

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.176 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.952b 10 9.524E-02 3.779 .003 37.788 .969
16.470 1 16.470 653.502 .000 653.502 1.000

.212 5 4.240E-02 1.682 .176 8.412 .488

.740 5 .148 5.875 .001 29.376 .979

.630 25 2.520E-02
18.053 36
1.582 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .602 (Adjusted R Squared = .443)b. 
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G.1.2.8 Private Service Sector: Dimension 8

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.005 < 0.05) rater main effect explaining a large

proportion (R2 = 0.786) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

1.954b 10 .195 9.177 .000 91.769 1.000
10.601 1 10.601 497.995 .000 497.995 1.000

.464 5 9.273E-02 4.356 .005 21.779 .919
1.490 5 .298 13.998 .000 69.990 1.000
.532 25 2.129E-02

13.087 36
2.486 35

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .786 (Adjusted R Squared = .700)b. 
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G.1.3 Public Local Sector

The following sections present the two-way ANOVA computed for each dimension

in the Private Manufacturing Sector.

G.1.3.1 Public Local Sector: Dimension 1

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.235 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.413b 8 5.167E-02 3.242 .024 25.935 .836
5.950 1 5.950 373.340 .000 373.340 1.000
.123 5 2.460E-02 1.544 .235 7.719 .397
.290 3 9.677E-02 6.072 .006 18.216 .895
.239 15 1.594E-02

6.603 24
.652 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .634 (Adjusted R Squared = .438)b. 
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G.1.3.2 Public Local Sector: Dimension 2

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.121 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.283b 8 3.536E-02 2.162 .094 17.292 .635
7.707 1 7.707 471.036 .000 471.036 1.000
.172 5 3.442E-02 2.104 .121 10.518 .529
.111 3 3.694E-02 2.258 .124 6.774 .460
.245 15 1.636E-02

8.235 24
.528 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .535 (Adjusted R Squared = .288)b. 
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G.1.3.3 Public Local Sector: Dimension 3

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.102 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.315b 8 3.942E-02 2.062 .108 16.493 .611
6.536 1 6.536 341.836 .000 341.836 1.000
.216 5 4.314E-02 2.256 .102 11.280 .562

9.968E-02 3 3.323E-02 1.738 .202 5.213 .362
.287 15 1.912E-02

7.139 24
.602 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .524 (Adjusted R Squared = .270)b. 
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G.1.3.4 Public Local Sector: Dimension 4

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.327 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.560b 8 7.000E-02 1.867 .142 14.936 .560
6.880 1 6.880 183.503 .000 183.503 1.000
.238 5 4.760E-02 1.270 .327 6.348 .328
.322 3 .107 2.863 .072 8.588 .564
.562 15 3.749E-02

8.002 24
1.122 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .499 (Adjusted R Squared = .232)b. 
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G.1.3.5 Public Local Sector: Dimension 5

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.039 < 0.05) rater main effect explaining a large

proportion (R2 = 0.727) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.796b 8 9.948E-02 5.003 .004 40.028 .966
6.458 1 6.458 324.839 .000 324.839 1.000
.312 5 6.244E-02 3.140 .039 15.702 .727
.484 3 .161 8.109 .002 24.326 .964
.298 15 1.988E-02

7.553 24
1.094 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .727 (Adjusted R Squared = .582)b. 



298

G.1.3.6 Public Local Sector: Dimension 6

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.255 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.291b 8 3.633E-02 .938 .515 7.507 .286
7.132 1 7.132 184.223 .000 184.223 1.000
.286 5 5.723E-02 1.478 .255 7.392 .380

4.479E-03 3 1.493E-03 .039 .989 .116 .055
.581 15 3.872E-02

8.004 24
.871 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .334 (Adjusted R Squared = -.022)b. 
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G.1.3.7 Public Local Sector: Dimension 7

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.380 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.287b 8 3.583E-02 1.061 .438 8.487 .323
6.407 1 6.407 189.671 .000 189.671 1.000
.193 5 3.867E-02 1.145 .380 5.724 .297

9.333E-02 3 3.111E-02 .921 .454 2.763 .205
.507 15 3.378E-02

7.200 24
.793 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .361 (Adjusted R Squared = .021)b. 
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G.1.3.8 Public Local Sector: Dimension 8

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.013 < 0.05) rater main effect explaining a large

proportion (R2 = 0.677) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.738b 8 9.219E-02 3.924 .011 31.392 .908
5.753 1 5.753 244.864 .000 244.864 1.000
.503 5 .101 4.282 .013 21.411 .865
.234 3 7.816E-02 3.327 .048 9.981 .636
.352 15 2.349E-02

6.843 24
1.090 23

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .677 (Adjusted R Squared = .504)b. 
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G.1.4 Public State & Federal Sector

The following sections present the two-way ANOVA computed for each dimension

in the Private Manufacturing Sector.

G.1.4.1 Public State & Federal Sector: Dimension 1

For this case, the two-way ANOVA is shown below.

A statistically significant (p = 0.050 < 0.05) rater main effect explaining a large

proportion (R2 = 0.703) of the rating variance is present, and is interpreted as evidence

of leniency and severity.

Furthermore, the presence of a statistically significant rater main effect rejects the

null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are significantly different in the degree to which they exhibit leniency and

severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.482b 7 6.881E-02 3.384 .040 23.689 .740
7.605 1 7.605 374.016 .000 374.016 1.000
.338 5 6.767E-02 3.328 .050 16.639 .674
.143 2 7.167E-02 3.525 .069 7.049 .520
.203 10 2.033E-02

8.290 18
.685 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .703 (Adjusted R Squared = .495)b. 
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G.1.4.2 Public State & Federal Sector: Dimension 2

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present (p = 0.198 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.304b 7 4.339E-02 1.907 .171 13.352 .461
6.661 1 6.661 292.802 .000 292.802 1.000
.206 5 4.125E-02 1.813 .198 9.066 .398

9.750E-02 2 4.875E-02 2.143 .168 4.286 .338
.228 10 2.275E-02

7.193 18
.531 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .572 (Adjusted R Squared = .272)b. 
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G.1.4.3 Public State & Federal Sector: Dimension 3

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.072 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.236b 7 3.377E-02 2.603 .083 18.223 .608
7.094 1 7.094 546.852 .000 546.852 1.000
.188 5 3.756E-02 2.895 .072 14.475 .605

4.861E-02 2 2.431E-02 1.874 .204 3.747 .301
.130 10 1.297E-02

7.460 18
.366 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .646 (Adjusted R Squared = .398)b. 
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G.1.4.4 Public State & Federal Sector: Dimension 4

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.155 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.288b 7 4.109E-02 2.075 .143 14.523 .499
5.067 1 5.067 255.827 .000 255.827 1.000
.204 5 4.081E-02 2.060 .155 10.302 .449

8.361E-02 2 4.181E-02 2.111 .172 4.222 .334
.198 10 1.981E-02

5.553 18
.486 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .592 (Adjusted R Squared = .307)b. 
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G.1.4.5 Public State & Federal Sector: Dimension 5

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.368 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.232b 7 3.317E-02 1.281 .349 8.970 .314
6.969 1 6.969 269.185 .000 269.185 1.000
.158 5 3.156E-02 1.219 .368 6.094 .273

7.444E-02 2 3.722E-02 1.438 .283 2.876 .239
.259 10 2.589E-02

7.460 18
.491 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .473 (Adjusted R Squared = .104)b. 
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G.1.4.6 Public State & Federal Sector: Dimension 6

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.263 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.486b 7 6.937E-02 1.409 .300 9.865 .345
6.722 1 6.722 136.569 .000 136.569 1.000
.378 5 7.556E-02 1.535 .263 7.675 .340
.108 2 5.389E-02 1.095 .372 2.190 .191
.492 10 4.922E-02

7.700 18
.978 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .497 (Adjusted R Squared = .144)b. 
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G.1.4.7 Public State & Federal Sector: Dimension 7

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.200 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.646b 7 9.223E-02 1.971 .160 13.795 .476
6.047 1 6.047 129.213 .000 129.213 1.000
.422 5 8.436E-02 1.802 .200 9.012 .396
.224 2 .112 2.391 .142 4.782 .373
.468 10 4.680E-02

7.161 18
1.114 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .580 (Adjusted R Squared = .286)b. 
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G.1.4.8 Public State & Federal Sector: Dimension 8

For this case, the two-way ANOVA is shown below.

A statistically significant rater main effect is not present(p = 0.057 > 0.05), and is

interpreted as evidence of lack of leniency and severity.

Furthermore, the absence of a statistically significant rater main effect fails to reject

the null hypothesis of equal mean ratings between examiners. That is, examiners within

this sector are not significantly different in the degree to which they exhibit leniency

and severity in their ratings.

Tests of Between-Subjects Effects

Dependent Variable: RATING

.670b 7 9.571E-02 2.587 .084 18.108 .605
5.120 1 5.120 138.378 .000 138.378 1.000
.587 5 .117 3.171 .057 15.856 .650

8.333E-02 2 4.167E-02 1.126 .362 2.252 .195
.370 10 3.700E-02

6.160 18
1.040 17

Source
Corrected Model
Intercept
RATER
RATEE
Error
Total
Corrected Total

Type III
Sum of

Squares df
Mean

Square F Sig.
Noncent.
Parameter

Observed
Powera

Computed using alpha = .05a. 

R Squared = .644 (Adjusted R Squared = .395)b. 



Appendix H. Range Restriction Statistics

This appendix contains the edited statistical output from SPSS and Excel for Q4a,

Q4b, and H2 which address range restriction.

H.1 Range Restriction

The following sections present the descriptive statistics and tests used in the range

restriction data analysis for all dimensions in each sector.

H.1.1 Private Manufacturing Sector

This section presents the variance (and descriptive statistics) of each examiner’s

scores across applicants on each dimension for the Private Manufacturing Sector, and

compares them against expected variances.
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Case N Mean Variance Less than
Expected
Uniform

Variance?
(8.25E-02)

Less than
Expected
Empirical
Variance?
(4.35E-02)

Less than
Expected
Normal

Variance?
(1.08E-02)

DIM 1

Rater 1 12 0.750 3.23E-02 yes yes no

Rater 2 7 0.700 2.17E-02 yes yes no

Rater 3 7 0.757 1.29E-02 yes yes no

Rater 4 6 0.533 2.27E-02 yes yes no

Rater 5 7 0.611 2.70E-02 yes yes no

Rater 6 7 0.571 5.57E-02 yes no no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.900 . n/a n/a n/a

Rater 9 4 0.613 3.56E-02 yes yes no

Rater 10 6 0.683 2.97E-02 yes yes no

Rater 11 6 0.789 7.46E-03 yes yes yes

Rater 12 3 0.633 1.43E-01 no no no

Rater 13 1 0.400 . n/a n/a n/a

Rater 14 2 0.875 1.25E-03 yes yes yes

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.700 . n/a n/a n/a

DIM 2

Rater 1 12 0.604 4.48E-02 yes no no

Rater 2 7 0.693 6.19E-03 yes yes yes

Rater 3 7 0.679 9.05E-03 yes yes yes

Rater 4 6 0.483 1.37E-02 yes yes no

Rater 5 7 0.593 1.37E-02 yes yes no

Rater 6 7 0.514 4.31E-02 yes yes no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.900 . n/a n/a n/a

Rater 9 4 0.525 1.08E-01 no no no

Rater 10 6 0.700 2.80E-02 yes yes no

Rater 11 6 0.739 6.28E-04 yes yes yes

Rater 12 3 0.450 1.43E-01 no no no

Rater 13 1 0.400 . n/a n/a n/a

Rater 14 2 0.775 1.25E-03 yes yes yes

Rater 15 1 0.850 . n/a n/a n/a

Rater 16 1 0.400 . n/a n/a n/a
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DIM 3

Rater 1 12 0.639 3.48E-02 yes yes no

Rater 2 7 0.657 4.32E-03 yes yes yes

Rater 3 7 0.714 7.26E-03 yes yes yes

Rater 4 6 0.425 2.88E-02 yes yes no

Rater 5 7 0.557 2.70E-02 yes yes no

Rater 6 7 0.471 5.11E-02 yes no no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.850 . n/a n/a n/a

Rater 9 4 0.600 8.67E-02 no no no

Rater 10 6 0.650 3.10E-02 yes yes no

Rater 11 6 0.738 2.77E-03 yes yes yes

Rater 12 3 0.589 1.35E-01 no no no

Rater 13 1 0.500 . n/a n/a n/a

Rater 14 2 0.850 0.00E+00 yes yes yes

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.600 . n/a n/a n/a

DIM 4

Rater 1 12 0.675 5.89E-02 yes no no

Rater 2 7 0.664 1.81E-02 yes yes no

Rater 3 7 0.729 6.55E-03 yes yes yes

Rater 4 6 0.383 9.67E-03 yes yes yes

Rater 5 7 0.521 2.91E-02 yes yes no

Rater 6 7 0.500 3.50E-02 yes yes no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.850 . n/a n/a n/a

Rater 9 4 0.550 7.50E-02 yes no no

Rater 10 6 0.567 3.47E-02 yes yes no

Rater 11 6 0.782 3.38E-03 yes yes yes

Rater 12 3 0.617 1.11E-01 no no no

Rater 13 1 0.400 . n/a n/a n/a

Rater 14 2 0.800 5.00E-03 yes yes yes

Rater 15 1 0.850 . n/a n/a n/a

Rater 16 1 0.800 . n/a n/a n/a



312

DIM 5

Rater 1 12 0.721 3.02E-02 yes yes no

Rater 2 7 0.729 9.05E-03 yes yes yes

Rater 3 7 0.736 2.73E-02 yes yes no

Rater 4 6 0.525 3.18E-02 yes yes no

Rater 5 7 0.557 4.37E-02 yes no no

Rater 6 7 0.657 1.70E-02 yes yes no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.900 . n/a n/a n/a

Rater 9 4 0.650 5.83E-02 yes no no

Rater 10 6 0.650 1.90E-02 yes yes no

Rater 11 6 0.756 2.19E-03 yes yes yes

Rater 12 3 0.517 1.06E-01 no no no

Rater 13 1 0.600 . n/a n/a n/a

Rater 14 2 0.850 5.00E-03 yes yes yes

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.700 . n/a n/a n/a

DIM 6

Rater 1 12 0.675 4.48E-02 yes no no

Rater 2 7 0.686 1.14E-02 yes yes no

Rater 3 7 0.736 1.39E-02 yes yes no

Rater 4 6 0.600 1.60E-02 yes yes no

Rater 5 7 0.564 1.89E-02 yes yes no

Rater 6 7 0.579 3.99E-02 yes yes no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.900 . n/a n/a n/a

Rater 9 4 0.600 4.83E-02 yes no no

Rater 10 6 0.658 4.24E-02 yes yes no

Rater 11 6 0.746 2.13E-03 yes yes yes

Rater 12 3 0.467 1.23E-01 no no no

Rater 13 1 0.600 . n/a n/a n/a

Rater 14 2 0.775 1.13E-02 yes yes no

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.900 . n/a n/a n/a
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DIM 7

Rater 1 12 0.788 3.01E-02 yes yes no

Rater 2 7 0.771 1.82E-02 yes yes no

Rater 3 7 0.750 1.67E-02 yes yes no

Rater 4 6 0.650 3.10E-02 yes yes no

Rater 5 7 0.626 3.68E-02 yes yes no

Rater 6 7 0.643 5.70E-02 yes no no

Rater 7 1 0.800 . n/a n/a n/a

Rater 8 1 0.950 . n/a n/a n/a

Rater 9 4 0.538 3.23E-02 yes yes no

Rater 10 6 0.567 5.47E-02 yes no no

Rater 11 6 0.743 1.06E-02 yes yes yes

Rater 12 3 0.517 1.63E-01 no no no

Rater 13 1 0.600 . n/a n/a n/a

Rater 14 2 0.825 1.13E-02 yes yes no

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.700 . n/a n/a n/a

DIM 8

Rater 1 12 0.721 1.79E-02 yes yes no

Rater 2 7 0.621 2.57E-02 yes yes no

Rater 3 7 0.650 1.42E-02 yes yes no

Rater 4 6 0.569 1.43E-02 yes yes no

Rater 5 7 0.607 2.04E-02 yes yes no

Rater 6 7 0.414 7.39E-02 yes no no

Rater 7 1 0.900 . n/a n/a n/a

Rater 8 1 0.900 . n/a n/a n/a

Rater 9 4 0.650 9.67E-02 no no no

Rater 10 6 0.683 2.17E-02 yes yes no

Rater 11 6 0.775 4.44E-03 yes yes yes

Rater 12 3 0.550 1.88E-01 no no no

Rater 13 1 0.300 . n/a n/a n/a

Rater 14 2 0.800 5.00E-03 yes yes yes

Rater 15 1 0.900 . n/a n/a n/a

Rater 16 1 0.900 . n/a n/a n/a
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H.1.1.1 Data Analysis for Private Manufacturing Sector: Dimension 1

Descriptive statistics for this case are presented below.

H.1.1.2 Data Analysis for Private Manufacturing Sector: Dimension 2

Descriptive statistics for this case are presented below.

Case Summaries

RATING

12 .750000 3.23E-02 .179646 .3500 .9500 .6000 .935
7 .700000 2.17E-02 .147196 .5000 .9000 .4000 -1.200
7 .757143 1.29E-02 .113389 .6000 .9000 .3000 -.743
6 .533333 2.27E-02 .150555 .4000 .8000 .4000 1.531
7 .611224 2.70E-02 .164175 .4500 .8786 .4286 -.663
7 .571429 5.57E-02 .236039 .2500 .9000 .6500 -1.478
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .
4 .612500 3.56E-02 .188746 .3500 .8000 .4500 2.227
6 .683333 2.97E-02 .172240 .4000 .9000 .5000 .814
6 .789286 7.46E-03 8.640E-02 .6786 .8786 .2000 -1.953
3 .633333 .143 .378594 .2000 .9000 .7000 .
1 .400000 . . .4000 .4000 .0000 .
2 .875000 1.25E-03 3.536E-02 .8500 .9000 .0500 .
1 .900000 . . .9000 .9000 .0000 .
1 .700000 . . .7000 .7000 .0000 .

72 .686310 3.51E-02 .187404 .2000 .9500 .7500 -.561

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

12 .604167 4.48E-02 .211551 .3500 .9000 .5500 -1.804
7 .692857 6.19E-03 7.868E-02 .6000 .8000 .2000 -1.684
7 .678571 9.05E-03 9.512E-02 .5000 .7500 .2500 1.062
6 .483333 1.37E-02 .116905 .4000 .7000 .3000 2.552
7 .592857 1.37E-02 .117006 .4500 .7500 .3000 -1.445
7 .514286 4.31E-02 .207594 .2000 .8500 .6500 .394
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .
4 .525000 .108 .327872 .1000 .8500 .7500 -.592
6 .700000 2.80E-02 .167332 .4000 .9000 .5000 2.500
6 .739286 6.28E-04 2.505E-02 .7000 .7714 .0714 .109
3 .450000 .143 .377492 .0500 .8000 .7500 .
1 .400000 . . .4000 .4000 .0000 .
2 .775000 1.25E-03 3.536E-02 .7500 .8000 .0500 .
1 .850000 . . .8500 .8500 .0000 .
1 .400000 . . .4000 .4000 .0000 .

72 .619246 3.67E-02 .191560 .0500 .9000 .8500 .197

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.1.3 Data Analysis for Private Manufacturing Sector: Dimension 3

Descriptive statistics for this case are presented below.

H.1.1.4 Data Analysis for Private Manufacturing Sector: Dimension 4

Descriptive statistics for this case are presented below.

Case Summaries

RATING

12 .638889 3.48E-02 .186621 .3667 .8750 .5083 -1.375
7 .657143 4.32E-03 6.569E-02 .5750 .7500 .1750 -1.690
7 .714286 7.26E-03 8.522E-02 .6000 .8000 .2000 -1.396
6 .425000 2.88E-02 .169558 .2500 .7000 .4500 -.172
7 .557143 2.70E-02 .164389 .3500 .7500 .4000 -1.934
7 .471429 5.11E-02 .226122 .1750 .8000 .6250 -1.300
1 .900000 . . .9000 .9000 .0000 .
1 .850000 . . .8500 .8500 .0000 .
4 .600000 8.67E-02 .294392 .3000 .9000 .6000 -4.891
6 .650000 3.10E-02 .176068 .5000 .9000 .4000 -1.925
6 .737500 2.77E-03 5.264E-02 .6333 .7833 .1500 4.911
3 .588889 .135 .367549 .1833 .9000 .7167 .
1 .500000 . . .5000 .5000 .0000 .
2 .850000 .000 .000000 .8500 .8500 .0000 .
1 .900000 . . .9000 .9000 .0000 .
1 .600000 . . .6000 .6000 .0000 .

72 .624421 3.76E-02 .194009 .1750 .9000 .7250 -.675

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

12 .675000 5.89E-02 .242618 .1000 .9500 .8500 1.647
7 .664286 1.81E-02 .134519 .5000 .8500 .3500 -1.142
7 .728571 6.55E-03 8.092E-02 .6000 .8000 .2000 -1.151
6 .383333 9.67E-03 9.832E-02 .3000 .5000 .2000 -2.390
7 .521429 2.90E-02 .170434 .2500 .8000 .5500 1.075
7 .500000 3.50E-02 .187083 .2500 .7500 .5000 -1.543
1 .900000 . . .9000 .9000 .0000 .
1 .850000 . . .8500 .8500 .0000 .
4 .550000 7.50E-02 .273861 .2000 .8500 .6500 .256
6 .566667 3.47E-02 .186190 .4000 .8000 .4000 -1.875
6 .781667 3.38E-03 5.811E-02 .7000 .8700 .1700 .418
3 .616667 .111 .332916 .2500 .9000 .6500 .
1 .400000 . . .4000 .4000 .0000 .
2 .800000 5.00E-03 7.071E-02 .7500 .8500 .1000 .
1 .850000 . . .8500 .8500 .0000 .
1 .800000 . . .8000 .8000 .0000 .

72 .622778 4.27E-02 .206583 .1000 .9500 .8500 -.683

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.1.5 Data Analysis for Private Manufacturing Sector: Dimension 5

Descriptive statistics for this case are presented below.

H.1.1.6 Data Analysis for Private Manufacturing Sector: Dimension 6

Descriptive statistics for this case are presented below.

Case Summaries

RATING

12 .720833 3.02E-02 .173805 .4000 .9500 .5500 -.709
7 .728571 9.05E-03 9.512E-02 .6000 .8500 .2500 -1.137
7 .735714 2.73E-02 .165112 .4000 .9000 .5000 3.164
6 .525000 3.18E-02 .178185 .2500 .7000 .4500 -.784
7 .557143 4.37E-02 .209023 .3500 .9000 .5500 -.535
7 .657143 1.70E-02 .130475 .5000 .8000 .3000 -1.958
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .
4 .650000 5.83E-02 .241523 .3000 .8500 .5500 2.871
6 .650000 1.90E-02 .137840 .4000 .8000 .4000 2.355
6 .755556 2.19E-03 4.675E-02 .6833 .8000 .1167 -.778
3 .516667 .106 .325320 .2000 .8500 .6500 .
1 .600000 . . .6000 .6000 .0000 .
2 .850000 5.00E-03 7.071E-02 .8000 .9000 .1000 .
1 .900000 . . .9000 .9000 .0000 .
1 .700000 . . .7000 .7000 .0000 .

72 .678241 3.12E-02 .176641 .2000 .9500 .7500 -.111

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

12 .675000 4.48E-02 .211596 .3000 .9000 .6000 -.741
7 .685714 1.14E-02 .106904 .6000 .9000 .3000 2.712
7 .735714 1.39E-02 .118019 .6000 .9000 .3000 -1.556
6 .600000 1.60E-02 .126491 .4000 .7000 .3000 -.781
7 .564286 1.89E-02 .137581 .4500 .8000 .3500 -.550
7 .578571 3.99E-02 .199702 .4000 .8500 .4500 -2.132
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .
4 .600000 4.83E-02 .219848 .3500 .8500 .5000 -2.067
6 .658333 4.24E-02 .205953 .2500 .8000 .5500 4.883
6 .745833 2.13E-03 4.617E-02 .6750 .7917 .1167 -.870
3 .466667 .123 .351188 .1000 .8000 .7000 .
1 .600000 . . .6000 .6000 .0000 .
2 .775000 1.12E-02 .106066 .7000 .8500 .1500 .
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .

72 .661458 3.26E-02 .180524 .1000 .9000 .8000 .205

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.1.7 Data Analysis for Private Manufacturing Sector: Dimension 7

Descriptive statistics for this case are presented below.

H.1.1.8 Data Analysis for Private Manufacturing Sector: Dimension 8

Descriptive statistics for this case are presented below.

Case Summaries

RATING

12 .787500 3.01E-02 .173369 .4000 .9500 .5500 .833
7 .771429 1.82E-02 .134960 .5000 .9000 .4000 2.765
7 .750000 1.67E-02 .129099 .5000 .8500 .3500 1.698
6 .650000 3.10E-02 .176068 .4000 .9000 .5000 -.177
7 .626190 3.67E-02 .191693 .4000 .8833 .4833 -1.982
7 .642857 5.70E-02 .238797 .2500 .9000 .6500 -.660
1 .800000 . . .8000 .8000 .0000 .
1 .950000 . . .9500 .9500 .0000 .
4 .537500 3.23E-02 .179699 .4000 .8000 .4000 3.014
6 .566667 5.47E-02 .233809 .2000 .9000 .7000 .959
6 .743056 1.06E-02 .102797 .6000 .8833 .2833 -.659
3 .516667 .163 .404145 .1500 .9500 .8000 .
1 .600000 . . .6000 .6000 .0000 .
2 .825000 1.13E-02 .106066 .7500 .9000 .1500 .
1 .900000 . . .9000 .9000 .0000 .
1 .700000 . . .7000 .7000 .0000 .

72 .695023 3.83E-02 .195577 .1500 .9500 .8000 -.087

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

12 .720833 1.79E-02 .133924 .5500 .9000 .3500 -1.933
7 .621429 2.57E-02 .160357 .3000 .7500 .4500 2.592
7 .650000 1.42E-02 .119024 .5000 .8000 .3000 -1.592
6 .569048 1.43E-02 .119665 .4000 .7000 .3000 -1.343
7 .607143 2.04E-02 .142678 .4000 .7500 .3500 -1.603
7 .414286 7.39E-02 .271898 .1000 .8500 .7500 -.711
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .
4 .650000 9.67E-02 .310913 .2000 .9000 .7000 2.704
6 .683333 2.17E-02 .147196 .4000 .8000 .4000 3.912
6 .775000 4.44E-03 6.666E-02 .6714 .8429 .1714 -.603
3 .550000 .188 .433013 .0500 .8000 .7500 .
1 .300000 . . .3000 .3000 .0000 .
2 .800000 5.00E-03 7.071E-02 .7500 .8500 .1000 .
1 .900000 . . .9000 .9000 .0000 .
1 .900000 . . .9000 .9000 .0000 .

72 .647421 4.13E-02 .203106 .0500 .9000 .8500 .594

RATER
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.2 Private Service Sector

This section presents the variance (and descriptive statistics) of each examiner’s

scores across applicants on each dimension for the Private Service Sector, and compares

them against expected variances.

Case N Mean Variance Less than
Expected
Uniform

Variance?
(8.25E-02)

Less than
Expected
Empirical
Variance?
(4.35E-02)

Less than
Expected
Normal

Variance?
(1.08E-02)

DIM 1

Rater 1 6 0.600 1.20E-02 yes yes no

Rater 2 6 0.608 5.24E-02 yes no no

Rater 3 6 0.708 1.44E-02 yes yes no

Rater 4 6 0.633 5.87E-02 yes no no

Rater 5 6 0.633 5.07E-02 yes no no

Rater 6 6 0.608 2.44E-02 yes yes no

DIM 2

Rater 1 6 0.583 2.17E-02 yes yes no

Rater 2 6 0.648 2.75E-02 yes yes no

Rater 3 6 0.792 8.42E-03 yes yes yes

Rater 4 6 0.667 4.57E-02 yes no no

Rater 5 6 0.608 5.94E-02 yes no no

Rater 6 6 0.633 1.07E-02 yes yes yes

DIM 3

Rater 1 6 0.600 6.00E-02 yes no no

Rater 2 6 0.617 3.67E-02 yes yes no

Rater 3 6 0.733 1.17E-02 yes yes no

Rater 4 6 0.558 1.08E-01 no no no

Rater 5 6 0.667 9.07E-02 no no no

Rater 6 6 0.650 1.90E-02 yes yes no

DIM 4

Rater 1 6 0.633 5.47E-02 yes no no

Rater 2 6 0.650 5.20E-02 yes no no

Rater 3 6 0.817 6.67E-03 yes yes yes

Rater 4 6 0.575 5.38E-02 yes no no

Rater 5 6 0.733 6.67E-02 yes no no

Rater 6 6 0.600 8.00E-03 yes yes yes
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DIM 5

Rater 1 6 0.483 5.37E-02 yes no no

Rater 2 6 0.683 4.47E-02 yes no no

Rater 3 6 0.833 5.67E-03 yes yes yes

Rater 4 6 0.700 2.80E-02 yes yes no

Rater 5 6 0.692 7.04E-02 yes no no

Rater 6 6 0.725 9.75E-03 yes yes yes

DIM 6

Rater 1 6 0.617 4.57E-02 yes no no

Rater 2 6 0.625 4.48E-02 yes no no

Rater 3 6 0.842 2.42E-03 yes yes yes

Rater 4 6 0.433 7.47E-02 yes no no

Rater 5 6 0.667 8.27E-02 no no no

Rater 6 6 0.633 2.27E-02 yes yes no

DIM 7

Rater 1 6 0.650 7.90E-02 yes no no

Rater 2 6 0.633 4.47E-02 yes no no

Rater 3 6 0.833 2.67E-03 yes yes yes

Rater 4 6 0.617 3.77E-02 yes yes no

Rater 5 6 0.708 8.04E-02 yes no no

Rater 6 6 0.617 2.97E-02 yes yes no

DIM 8

Rater 1 6 0.450 7.10E-02 yes no no

Rater 2 6 0.573 7.59E-02 yes no no

Rater 3 6 0.683 2.87E-02 yes yes no

Rater 4 6 0.342 8.04E-02 yes no no

Rater 5 6 0.608 1.04E-01 no no no

Rater 6 6 0.600 4.40E-02 yes no no
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H.1.2.1 Data Analysis for Private Service Sector: Dimension 1

Descriptive statistics for this case are presented below.

H.1.2.2 Data Analysis for Private Service Sector: Dimension 2

Descriptive statistics for this case are presented below.

H.1.2.3 Data Analysis for Private Service Sector: Dimension 3

Descriptive statistics for this case are presented below.

Case Summaries

RATING

6 .600000 1.20E-02 .109545 .5000 .7000 .2000 -3.333
6 .608333 5.24E-02 .228947 .3000 .9000 .6000 -1.279
6 .708333 1.44E-02 .120069 .5000 .8500 .3500 1.689
6 .633333 5.87E-02 .242212 .3000 .9000 .6000 -1.550
6 .633333 5.07E-02 .225093 .3000 .8000 .5000 -1.439
6 .608333 2.44E-02 .156258 .4000 .8500 .4500 .211

36 .631944 3.17E-02 .178146 .3000 .9000 .6000 -.870

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

6 .583333 2.17E-02 .147196 .4000 .8000 .4000 -.859
6 .647619 2.75E-02 .165718 .3857 .8500 .4643 .184
6 .791667 8.42E-03 9.174E-02 .7000 .9000 .2000 -2.103
6 .666667 4.57E-02 .213698 .3000 .9000 .6000 1.198
6 .608333 5.94E-02 .243755 .3000 .8500 .5500 -1.816
6 .633333 1.07E-02 .103280 .5000 .8000 .3000 .586

36 .655159 2.93E-02 .171247 .3000 .9000 .6000 -.271

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

6 .600000 6.00E-02 .244949 .2000 .8000 .6000 -.300
6 .616667 3.67E-02 .191485 .4000 .8500 .4500 -2.448
6 .733333 1.17E-02 .108012 .6000 .9000 .3000 -.300
6 .558333 .108 .329267 .1000 .9000 .8000 -1.865
6 .666667 9.07E-02 .301109 .2000 .9000 .7000 -1.023
6 .650000 1.90E-02 .137840 .5000 .8000 .3000 -2.299

36 .637500 4.98E-02 .223087 .1000 .9000 .8000 -.220

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.2.4 Data Analysis for Private Service Sector: Dimension 4

Descriptive statistics for this case are presented below.

H.1.2.5 Data Analysis for Private Service Sector: Dimension 5

Descriptive statistics for this case are presented below.

H.1.2.6 Data Analysis for Private Service Sector: Dimension 6

Descriptive statistics for this case are presented below.

Case Summaries

RATING

6 .633333 5.47E-02 .233809 .3000 .9000 .6000 -1.289
6 .650000 5.20E-02 .228035 .3000 .9000 .6000 -.781
6 .816667 6.67E-03 8.165E-02 .7000 .9000 .2000 -1.481
6 .575000 5.38E-02 .231840 .3000 .8000 .5000 -2.941
6 .733333 6.67E-02 .258199 .4000 .9000 .5000 -1.875
6 .600000 8.00E-03 8.944E-02 .5000 .7000 .2000 -1.875

36 .668056 4.16E-02 .203944 .3000 .9000 .6000 -1.118

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

6 .483333 5.37E-02 .231661 .3000 .9000 .6000 1.693
6 .683333 4.47E-02 .211345 .4000 .9000 .5000 -2.261
6 .833333 5.67E-03 7.528E-02 .7000 .9000 .2000 1.531
6 .700000 2.80E-02 .167332 .5000 .9000 .4000 -1.786
6 .691667 7.04E-02 .265361 .3000 .9500 .6500 -1.567
6 .725000 9.75E-03 9.874E-02 .6000 .9000 .3000 2.465

36 .686111 4.14E-02 .203404 .3000 .9500 .6500 -.948

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

6 .616667 4.57E-02 .213698 .3000 .8000 .5000 -1.344
6 .625000 4.47E-02 .211542 .3000 .8500 .5500 -.473
6 .841667 2.42E-03 4.916E-02 .8000 .9000 .1000 -2.390
6 .433333 7.47E-02 .273252 .1000 .7000 .6000 -1.875
6 .666667 8.27E-02 .287518 .3000 .9000 .6000 -1.875
6 .633333 2.27E-02 .150555 .5000 .9000 .4000 1.531

36 .636111 5.35E-02 .231335 .1000 .9000 .8000 -.235

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.2.7 Data Analysis for Private Service Sector: Dimension 7

Descriptive statistics for this case are presented below.

H.1.2.8 Data Analysis for Private Service Sector: Dimension 8

Descriptive statistics for this case are presented below.

Case Summaries

RATING

6 .650000 7.90E-02 .281069 .2000 .9000 .7000 -.604
6 .633333 4.47E-02 .211345 .3000 .8500 .5500 -.261
6 .833333 2.67E-03 5.164E-02 .7500 .9000 .1500 .586
6 .616667 3.77E-02 .194079 .4000 .9000 .5000 -1.243
6 .708333 8.04E-02 .283578 .3000 .9500 .6500 -1.593
6 .616667 2.97E-02 .172240 .4000 .9000 .5000 .814

36 .676389 4.52E-02 .212632 .2000 .9500 .7500 -.860

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

6 .450000 7.10E-02 .266458 .1000 .9000 .8000 1.601
6 .572619 7.59E-02 .275548 .2000 .8857 .6857 -2.082
6 .683333 2.87E-02 .169312 .4000 .8500 .4500 .595
6 .341667 8.04E-02 .283578 .1000 .7000 .6000 -2.378
6 .608333 .104 .323136 .2000 .9000 .7000 -1.905
6 .600000 4.40E-02 .209762 .4000 .9000 .5000 -1.550

36 .542659 7.10E-02 .266499 .1000 .9000 .8000 -1.201

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.3 Public Local Sector

This section presents the variance (and descriptive statistics) of each examiner’s

scores across applicants on each dimension for the Public Local Sector, and compares

them against expected variances.

Case N Mean Variance Less than
Expected
Uniform

Variance?
(8.25E-02)

Less than
Expected
Empirical
Variance?
(4.35E-02)

Less than
Expected
Normal

Variance?
(1.08E-02)

DIM 1

Rater 1 4 0.375 9.17E-03 yes yes yes

Rater 2 4 0.563 3.56E-02 yes yes no

Rater 3 4 0.550 5.67E-02 yes no no

Rater 4 4 0.525 2.25E-02 yes yes no

Rater 5 4 0.550 3.00E-02 yes yes no

Rater 6 4 0.425 2.25E-02 yes yes no

DIM 2

Rater 1 4 0.550 1.00E-02 yes yes yes

Rater 2 4 0.538 3.23E-02 yes yes no

Rater 3 4 0.550 1.67E-02 yes yes no

Rater 4 4 0.688 2.06E-02 yes yes no

Rater 5 4 0.650 1.67E-02 yes yes no

Rater 6 4 0.425 2.25E-02 yes yes no

DIM 3

Rater 1 4 0.471 2.23E-02 yes yes no

Rater 2 4 0.575 4.25E-02 yes yes no

Rater 3 4 0.400 2.17E-02 yes yes no

Rater 4 4 0.610 9.88E-03 yes yes yes

Rater 5 4 0.650 3.33E-03 yes yes yes

Rater 6 4 0.425 2.92E-02 yes yes no

DIM 4

Rater 1 4 0.375 1.58E-02 yes yes no

Rater 2 4 0.588 7.73E-02 yes no no

Rater 3 4 0.525 1.23E-01 no no no

Rater 4 4 0.675 4.25E-02 yes yes no

Rater 5 4 0.600 6.67E-03 yes yes yes

Rater 6 4 0.450 3.00E-02 yes yes no
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DIM 5

Rater 1 4 0.375 3.58E-02 yes yes no

Rater 2 4 0.513 1.41E-01 no no no

Rater 3 4 0.625 2.92E-02 yes yes no

Rater 4 4 0.550 1.67E-02 yes yes no

Rater 5 4 0.675 9.17E-03 yes yes yes

Rater 6 4 0.375 2.92E-02 yes yes no

DIM 6

Rater 1 4 0.458 6.94E-03 yes yes yes

Rater 2 4 0.488 9.40E-02 no no no

Rater 3 4 0.625 4.92E-02 yes no no

Rater 4 4 0.725 1.58E-02 yes yes no

Rater 5 4 0.575 9.17E-03 yes yes yes

Rater 6 4 0.400 2.00E-02 yes yes no

DIM 7

Rater 1 4 0.400 0.00E+00 yes yes yes

Rater 2 4 0.500 1.33E-01 no no no

Rater 3 4 0.600 2.00E-02 yes yes no

Rater 4 4 0.600 2.00E-02 yes yes no

Rater 5 4 0.600 6.67E-03 yes yes yes

Rater 6 4 0.400 2.00E-02 yes yes no

DIM 8

Rater 1 4 0.350 1.67E-02 yes yes no

Rater 2 4 0.488 1.17E-01 no no no

Rater 3 4 0.675 2.92E-02 yes yes no

Rater 4 4 0.500 2.00E-02 yes yes no

Rater 5 4 0.650 3.33E-03 yes yes yes

Rater 6 4 0.275 9.17E-03 yes yes yes
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H.1.3.1 Data Analysis for Public Local Sector: Dimension 1

Descriptive statistics for this case are presented below.

H.1.3.2 Data Analysis for Public Local Sector: Dimension 2

Descriptive statistics for this case are presented below.

H.1.3.3 Data Analysis for Public Local Sector: Dimension 3

Descriptive statistics for this case are presented below.

Case Summaries

RATING

4 .375000 9.17E-03 9.574E-02 .3000 .5000 .2000 -1.289
4 .562500 3.56E-02 .188746 .4000 .7500 .3500 -5.652
4 .550000 5.67E-02 .238048 .4000 .9000 .5000 3.135
4 .525000 2.25E-02 .150000 .4000 .7000 .3000 -3.901
4 .550000 3.00E-02 .173205 .4000 .7000 .3000 -6.000
4 .425000 2.25E-02 .150000 .3000 .6000 .3000 -3.901

24 .497917 2.84E-02 .168419 .3000 .9000 .6000 -.345

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

4 .550000 1.00E-02 1.000E-01 .4000 .6000 .2000 4.000
4 .537500 3.23E-02 .179699 .3000 .7000 .4000 -.582
4 .550000 1.67E-02 .129099 .4000 .7000 .3000 -1.200
4 .687500 2.06E-02 .143614 .5000 .8500 .3500 1.649
4 .650000 1.67E-02 .129099 .5000 .8000 .3000 -1.200
4 .425000 2.25E-02 .150000 .3000 .6000 .3000 -3.901

24 .566667 2.30E-02 .151562 .3000 .8500 .5500 -.454

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

4 .470833 2.23E-02 .149304 .3333 .6000 .2667 -5.938
4 .575000 4.25E-02 .206155 .3000 .8000 .5000 1.785
4 .400000 2.17E-02 .147196 .2500 .5500 .3000 -4.891
4 .610417 9.88E-03 9.939E-02 .5000 .7417 .2417 1.715
4 .650000 3.33E-03 5.774E-02 .6000 .7000 .1000 -6.000
4 .425000 2.92E-02 .170783 .2000 .6000 .4000 .343

24 .521875 2.62E-02 .161810 .2000 .8000 .6000 -.629

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.3.4 Data Analysis for Public Local Sector: Dimension 4

Descriptive statistics for this case are presented below.

H.1.3.5 Data Analysis for Public Local Sector: Dimension 5

Descriptive statistics for this case are presented below.

H.1.3.6 Data Analysis for Public Local Sector: Dimension 6

Descriptive statistics for this case are presented below.

Case Summaries

RATING

4 .375000 1.58E-02 .125831 .2000 .5000 .3000 2.227
4 .587500 7.73E-02 .278014 .3000 .8500 .5500 -5.211
4 .525000 .123 .350000 .1000 .9000 .8000 -1.598
4 .675000 4.25E-02 .206155 .4000 .9000 .5000 1.785
4 .600000 6.67E-03 8.165E-02 .5000 .7000 .2000 1.500
4 .450000 3.00E-02 .173205 .2000 .6000 .4000 2.889

24 .535417 4.88E-02 .220907 .1000 .9000 .8000 -.613

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

4 .375000 3.58E-02 .189297 .1000 .5000 .4000 2.615
4 .512500 .141 .375000 .1000 .9000 .8000 -3.939
4 .625000 2.92E-02 .170783 .4000 .8000 .4000 .343
4 .550000 1.67E-02 .129099 .4000 .7000 .3000 -1.200
4 .675000 9.17E-03 9.574E-02 .6000 .8000 .2000 -1.289
4 .375000 2.92E-02 .170783 .2000 .6000 .4000 .343

24 .518750 4.76E-02 .218101 .1000 .9000 .8000 -.512

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

4 .458333 6.94E-03 8.333E-02 .3333 .5000 .1667 4.000
4 .487500 9.40E-02 .306526 .2000 .8000 .6000 -5.348
4 .625000 4.92E-02 .221736 .3000 .8000 .5000 3.265
4 .725000 1.58E-02 .125831 .6000 .9000 .3000 2.227
4 .575000 9.17E-03 9.574E-02 .5000 .7000 .2000 -1.289
4 .400000 2.00E-02 .141421 .2000 .5000 .3000 1.500

24 .545139 3.79E-02 .194643 .2000 .9000 .7000 -.688

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.3.7 Data Analysis for Public Local Sector: Dimension 7

Descriptive statistics for this case are presented below.

H.1.3.8 Data Analysis for Public Local Sector: Dimension 8

Descriptive statistics for this case are presented below.

Case Summaries

RATING

4 .400000 .000 .000000 .4000 .4000 .0000 .
4 .500000 .133 .365148 .1000 .9000 .8000 -3.300
4 .600000 2.00E-02 .141421 .4000 .7000 .3000 1.500
4 .600000 2.00E-02 .141421 .5000 .8000 .3000 1.500
4 .600000 6.67E-03 8.165E-02 .5000 .7000 .2000 1.500
4 .400000 2.00E-02 .141421 .2000 .5000 .3000 1.500

24 .516667 3.45E-02 .185722 .1000 .9000 .8000 .184

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

4 .350000 1.67E-02 .129099 .2000 .5000 .3000 -1.200
4 .487500 .117 .342479 .1000 .8000 .7000 -4.276
4 .675000 2.92E-02 .170783 .5000 .9000 .4000 .343
4 .500000 2.00E-02 .141421 .4000 .7000 .3000 1.500
4 .650000 3.33E-03 5.774E-02 .6000 .7000 .1000 -6.000
4 .275000 9.17E-03 9.574E-02 .2000 .4000 .2000 -1.289

24 .489583 4.74E-02 .217685 .1000 .9000 .8000 -.950

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 



328

H.1.4 Public State & Federal Sector

This section presents the variance (and descriptive statistics) of each examiner’s

scores across applicants on each dimension for the Public State & Federal Sector, and

compares them against expected variances.

Case N Mean Variance Less than
Expected
Uniform

Variance?
(8.25E-02)

Less than
Expected
Empirical
Variance?
(4.35E-02)

Less than
Expected
Normal

Variance?
(1.08E-02)

DIM 1

Rater 1 3 0.567 3.33E-03 yes yes yes

Rater 2 3 0.833 1.33E-02 yes yes no

Rater 3 3 0.667 4.33E-02 yes yes no

Rater 4 3 0.733 8.33E-02 no no no

Rater 5 3 0.700 3.00E-02 yes yes no

Rater 6 3 0.400 0.00E+00 yes yes yes

DIM 2

Rater 1 3 0.600 1.00E-02 yes yes yes

Rater 2 3 0.800 3.00E-02 yes yes no

Rater 3 3 0.583 5.58E-02 yes no no

Rater 4 3 0.600 3.00E-02 yes yes no

Rater 5 3 0.633 2.33E-02 yes yes no

Rater 6 3 0.433 1.33E-02 yes yes no

DIM 3

Rater 1 3 0.617 8.33E-04 yes yes yes

Rater 2 3 0.817 1.08E-02 yes yes yes

Rater 3 3 0.533 1.08E-02 yes yes yes

Rater 4 3 0.633 5.33E-02 yes no no

Rater 5 3 0.667 3.33E-03 yes yes yes

Rater 6 3 0.500 1.00E-02 yes yes yes

DIM 4

Rater 1 3 0.500 3.00E-02 yes yes no

Rater 2 3 0.617 4.08E-02 yes yes no

Rater 3 3 0.567 1.33E-02 yes yes no

Rater 4 3 0.667 3.33E-03 yes yes yes

Rater 5 3 0.500 0.00E+00 yes yes yes

Rater 6 3 0.333 5.33E-02 yes no no
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DIM 5

Rater 1 3 0.567 4.33E-02 yes yes no

Rater 2 3 0.800 3.00E-02 yes yes no

Rater 3 3 0.600 3.00E-02 yes yes no

Rater 4 3 0.600 3.00E-02 yes yes no

Rater 5 3 0.667 3.33E-03 yes yes yes

Rater 6 3 0.500 3.00E-02 yes yes no

DIM 6

Rater 1 3 0.533 6.33E-02 yes no no

Rater 2 3 0.733 8.33E-02 no no no

Rater 3 3 0.733 2.33E-02 yes yes no

Rater 4 3 0.533 1.03E-01 no no no

Rater 5 3 0.767 3.33E-03 yes yes yes

Rater 6 3 0.367 2.33E-02 yes yes no

DIM 7

Rater 1 3 0.567 5.33E-02 yes no no

Rater 2 3 0.733 8.33E-02 no no no

Rater 3 3 0.644 8.26E-02 no no no

Rater 4 3 0.700 1.20E-01 no no no

Rater 5 3 0.567 3.33E-03 yes yes yes

Rater 6 3 0.267 3.33E-03 yes yes yes

DIM 8

Rater 1 3 0.333 3.33E-03 yes yes yes

Rater 2 3 0.667 1.03E-01 no no no

Rater 3 3 0.633 9.33E-02 no no no

Rater 4 3 0.633 1.33E-02 yes yes no

Rater 5 3 0.700 1.00E-02 yes yes yes

Rater 6 3 0.233 3.33E-03 yes yes yes
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H.1.4.1 Data Analysis for Public State & Federal Sector: Dimension 1

Descriptive statistics for this case are presented below.

H.1.4.2 Data Analysis for Public State & Federal Sector: Dimension 2

Descriptive statistics for this case are presented below.

H.1.4.3 Data Analysis for Public State & Federal Sector: Dimension 3

Descriptive statistics for this case are presented below.

Case Summaries

RATING

3 .566667 3.33E-03 5.774E-02 .5000 .6000 .1000 .
3 .833333 1.33E-02 .115470 .7000 .9000 .2000 .
3 .666667 4.33E-02 .208167 .5000 .9000 .4000 .
3 .733333 8.33E-02 .288675 .4000 .9000 .5000 .
3 .700000 3.00E-02 .173205 .5000 .8000 .3000 .
3 .400000 .000 .000000 .4000 .4000 .0000 .

18 .650000 4.03E-02 .200734 .4000 .9000 .5000 -1.665

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

3 .600000 1.00E-02 .100000 .5000 .7000 .2000 .
3 .800000 3.00E-02 .173205 .6000 .9000 .3000 .
3 .583333 5.58E-02 .236291 .4000 .8500 .4500 .
3 .600000 3.00E-02 .173205 .4000 .7000 .3000 .
3 .633333 2.33E-02 .152753 .5000 .8000 .3000 .
3 .433333 1.33E-02 .115470 .3000 .5000 .2000 .

18 .608333 3.13E-02 .176777 .3000 .9000 .6000 -.785

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

3 .616667 8.33E-04 2.887E-02 .6000 .6500 .0500 .
3 .816667 1.08E-02 .104083 .7000 .9000 .2000 .
3 .533333 1.08E-02 .104083 .4500 .6500 .2000 .
3 .633333 5.33E-02 .230940 .5000 .9000 .4000 .
3 .666667 3.33E-03 5.774E-02 .6000 .7000 .1000 .
3 .500000 1.00E-02 1.000E-01 .4000 .6000 .2000 .

18 .627778 2.15E-02 .146751 .4000 .9000 .5000 -.312

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.4.4 Data Analysis for Public State & Federal Sector: Dimension 4

Descriptive statistics for this case are presented below.

H.1.4.5 Data Analysis for Public State & Federal Sector: Dimension 5

Descriptive statistics for this case are presented below.

H.1.4.6 Data Analysis for Public State & Federal Sector: Dimension 6

Descriptive statistics for this case are presented below.

Case Summaries

RATING

3 .500000 3.00E-02 .173205 .4000 .7000 .3000 .
3 .616667 4.08E-02 .202073 .4000 .8000 .4000 .
3 .566667 1.33E-02 .115470 .5000 .7000 .2000 .
3 .666667 3.33E-03 5.774E-02 .6000 .7000 .1000 .
3 .500000 .000 .000000 .5000 .5000 .0000 .
3 .333333 5.33E-02 .230940 .2000 .6000 .4000 .

18 .530556 2.86E-02 .169027 .2000 .8000 .6000 -.165

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

3 .566667 4.33E-02 .208167 .4000 .8000 .4000 .
3 .800000 3.00E-02 .173205 .6000 .9000 .3000 .
3 .600000 3.00E-02 .173205 .5000 .8000 .3000 .
3 .600000 3.00E-02 .173205 .4000 .7000 .3000 .
3 .666667 3.33E-03 5.774E-02 .6000 .7000 .1000 .
3 .500000 3.00E-02 .173205 .3000 .6000 .3000 .

18 .622222 2.89E-02 .169967 .3000 .9000 .6000 -.561

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

3 .533333 6.33E-02 .251661 .3000 .8000 .5000 .
3 .733333 8.33E-02 .288675 .4000 .9000 .5000 .
3 .733333 2.33E-02 .152753 .6000 .9000 .3000 .
3 .533333 .103 .321455 .3000 .9000 .6000 .
3 .766667 3.33E-03 5.774E-02 .7000 .8000 .1000 .
3 .366667 2.33E-02 .152753 .2000 .5000 .3000 .

18 .611111 5.75E-02 .239826 .2000 .9000 .7000 -1.449

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis
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H.1.4.7 Data Analysis for Public State & Federal Sector: Dimension 7

Descriptive statistics for this case are presented below.

H.1.4.8 Data Analysis for Public State & Federal Sector: Dimension 8

Descriptive statistics for this case are presented below.

Case Summaries

RATING

3 .566667 5.33E-02 .230940 .3000 .7000 .4000 .
3 .733333 8.33E-02 .288675 .4000 .9000 .5000 .
3 .644444 8.26E-02 .287389 .3333 .9000 .5667 .
3 .700000 .120 .346410 .3000 .9000 .6000 .
3 .566667 3.33E-03 5.774E-02 .5000 .6000 .1000 .
3 .266667 3.33E-03 5.774E-02 .2000 .3000 .1000 .

18 .579630 6.55E-02 .255946 .2000 .9000 .7000 -1.595

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 

Case Summaries

RATING

3 .333333 3.33E-03 5.774E-02 .3000 .4000 .1000 .
3 .666667 .103 .321455 .3000 .9000 .6000 .
3 .633333 9.33E-02 .305505 .3000 .9000 .6000 .
3 .633333 1.33E-02 .115470 .5000 .7000 .2000 .
3 .700000 1.00E-02 .100000 .6000 .8000 .2000 .
3 .233333 3.33E-03 5.774E-02 .2000 .3000 .1000 .

18 .533333 6.12E-02 .247339 .2000 .9000 .7000 -1.615

RATER
1.00
2.00
3.00
4.00
5.00
6.00
Total

N Mean Variance
Std.

Deviation Minimum Maximum Range Kurtosis

 



Appendix I. Principle Components Analysis

This appendix contains the edited statistical output from SPSS for the principal

components analysis (factor analysis) performed as a post-hoc test based on the halo

error results.

I.1 Principle Components Analysis

The following sections present the principle components analysis for all four sectors

and overall (aggregating all sectors). Data analyses include descriptive statistics, a

correlation matrix with 1-tailed significance and determinant, communalities, total

variance explained, and component matrix.

I.1.1 Private Manufacturing Sector

This section presents the principle components analysis data analysis for the Private

Manufacturing Sector.

Descriptive Statistics

.686310 .187404 72

.619246 .191560 72

.624421 .194009 72

.622778 .206583 72

.678241 .176641 72

.661458 .180524 72

.695023 .195577 72

.647421 .203106 72

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation Analysis N
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Correlation Matrixa

1.000 .782 .720 .630 .561 .692 .549 .756

.782 1.000 .739 .554 .565 .747 .579 .636

.720 .739 1.000 .634 .545 .540 .460 .636

.630 .554 .634 1.000 .651 .555 .484 .409

.561 .565 .545 .651 1.000 .647 .574 .291

.692 .747 .540 .555 .647 1.000 .634 .611

.549 .579 .460 .484 .574 .634 1.000 .490

.756 .636 .636 .409 .291 .611 .490 1.000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .007

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .007 .000 .000

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

Correlation

Sig. (1-tailed)

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Determinant = 2.356E-03a. 

Communalities

1.000 .793
1.000 .771
1.000 .677
1.000 .577
1.000 .555
1.000 .715
1.000 .538
1.000 .568

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Initial Extraction

Extraction Method: Principal Component Analysis.

Total Variance Explained

5.194 64.920 64.920 5.194 64.920 64.920
.857 10.718 75.638
.634 7.926 83.564
.393 4.909 88.473
.340 4.252 92.725
.256 3.197 95.922
.210 2.623 98.545
.116 1.455 100.000

Component
1
2
3
4
5
6
7
8

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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I.1.2 Private Service Sector

This section presents the principle components analysis data analysis for the Private

Service Sector.

Component Matrixa

.890

.878

.823

.760

.745

.845

.734

.753

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

1

Compon
ent

Extraction Method: Principal Component Analysis.

1 components extracted.a. 

Descriptive Statistics

.631944 .178146 36

.655159 .171247 36

.637500 .223087 36

.668056 .203944 36

.686111 .203404 36

.636111 .231335 36

.676389 .212632 36

.542659 .266499 36

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation Analysis N
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Correlation Matrixa

1.000 .778 .594 .570 .667 .625 .579 .613

.778 1.000 .620 .619 .672 .712 .740 .642

.594 .620 1.000 .810 .706 .601 .707 .569

.570 .619 .810 1.000 .616 .765 .802 .660

.667 .672 .706 .616 1.000 .551 .559 .624

.625 .712 .601 .765 .551 1.000 .792 .818

.579 .740 .707 .802 .559 .792 1.000 .774

.613 .642 .569 .660 .624 .818 .774 1.000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

Correlation

Sig. (1-tailed)

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Determinant = 4.531E-04a. 

Communalities

1.000 .639
1.000 .733
1.000 .688
1.000 .753
1.000 .630
1.000 .761
1.000 .785
1.000 .716

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Initial Extraction

Extraction Method: Principal Component Analysis.

Total Variance Explained

5.704 71.298 71.298 5.704 71.298 71.298
.679 8.484 79.781
.591 7.394 87.175
.368 4.600 91.775
.250 3.128 94.903
.189 2.357 97.260
.134 1.680 98.940

8.48E-02 1.060 100.000

Component
1
2
3
4
5
6
7
8

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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I.1.3 Public Local Sector

This section presents the principle components analysis data analysis for the Public

Local Sector.

Component Matrixa

.799

.856

.829

.868

.793

.872

.886

.846

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

1

Compon
ent

Extraction Method: Principal Component Analysis.

1 components extracted.a. 

Descriptive Statistics

.497917 .168419 24

.566667 .151562 24

.521875 .161810 24

.535417 .220907 24

.518750 .218101 24

.545139 .194643 24

.516667 .185722 24

.489583 .217685 24

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation Analysis N
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Correlation Matrixa

1.000 .432 .484 .768 .711 .359 .599 .658

.432 1.000 .579 .423 .483 .493 .492 .625

.484 .579 1.000 .516 .500 .411 .308 .366

.768 .423 .516 1.000 .651 .482 .653 .530

.711 .483 .500 .651 1.000 .493 .679 .748

.359 .493 .411 .482 .493 1.000 .732 .564

.599 .492 .308 .653 .679 .732 1.000 .757

.658 .625 .366 .530 .748 .564 .757 1.000

.018 .008 .000 .000 .043 .001 .000

.018 .002 .020 .008 .007 .007 .001

.008 .002 .005 .006 .023 .072 .039

.000 .020 .005 .000 .009 .000 .004

.000 .008 .006 .000 .007 .000 .000

.043 .007 .023 .009 .007 .000 .002

.001 .007 .072 .000 .000 .000 .000

.000 .001 .039 .004 .000 .002 .000

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

Correlation

Sig. (1-tailed)

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Determinant = 2.887E-03a. 

Communalities

1.000 .656
1.000 .505
1.000 .413
1.000 .653
1.000 .726
1.000 .518
1.000 .716
1.000 .723

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Initial Extraction

Extraction Method: Principal Component Analysis.

Total Variance Explained

4.910 61.379 61.379 4.910 61.379 61.379
.865 10.810 72.189
.824 10.302 82.492
.556 6.956 89.448
.348 4.355 93.802
.209 2.613 96.415
.158 1.972 98.387
.129 1.613 100.000

Component
1
2
3
4
5
6
7
8

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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I.1.4 Public State & Federal Sector

This section presents the principle components analysis data analysis for the Public

State & Federal Sector.

Component Matrixa

.810

.710

.643

.808

.852

.720

.846

.850

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

1

Compon
ent

Extraction Method: Principal Component Analysis.

1 components extracted.a. 

Descriptive Statistics

.650000 .200734 18

.608333 .176777 18

.627778 .146751 18

.530556 .169027 18

.622222 .169967 18

.611111 .239826 18

.579630 .255946 18

.533333 .247339 18

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation Analysis N
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Correlation Matrixa

1.000 .841 .260 .585 .759 .257 .422 .758

.841 1.000 .393 .513 .855 .351 .552 .679

.260 .393 1.000 .426 .304 .684 .575 .354

.585 .513 .426 1.000 .272 .434 .593 .636

.759 .855 .304 .272 1.000 .412 .520 .653

.257 .351 .684 .434 .412 1.000 .723 .588

.422 .552 .575 .593 .520 .723 1.000 .674

.758 .679 .354 .636 .653 .588 .674 1.000

.000 .149 .005 .000 .152 .041 .000

.000 .053 .015 .000 .076 .009 .001

.149 .053 .039 .110 .001 .006 .075

.005 .015 .039 .138 .036 .005 .002

.000 .000 .110 .138 .045 .013 .002

.152 .076 .001 .036 .045 .000 .005

.041 .009 .006 .005 .013 .000 .001

.000 .001 .075 .002 .002 .005 .001

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

Correlation

Sig. (1-tailed)

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Determinant = 6.785E-04a. 

Communalities

1.000 .902
1.000 .875
1.000 .713
1.000 .527
1.000 .777
1.000 .827
1.000 .781
1.000 .778

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Initial Extraction

Extraction Method: Principal Component Analysis.

Total Variance Explained

4.812 60.151 60.151 4.812 60.151 60.151
1.367 17.090 77.241 1.367 17.090 77.241
.724 9.054 86.295
.487 6.094 92.389
.290 3.630 96.018
.158 1.971 97.989

8.99E-02 1.124 99.113
7.09E-02 .887 100.000

Component
1
2
3
4
5
6
7
8

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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I.1.5 All Sectors

This section presents the principle components analysis data analysis aggregated

across all four sectors.

Component Matrixa

.808 -.498

.853 -.383

.615 .578

.716 .120

.789 -.393

.700 .581

.812 .347

.876 -.103

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

1 2
Component

Extraction Method: Principal Component Analysis.

2 components extracted.a. 

Descriptive Statistics

.638762 .193598 150

.618143 .179598 150

.611556 .194151 150

.608600 .208443 150

.647889 .196950 150

.630722 .205426 150

.648167 .215062 150

.583333 .233959 150

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Mean
Std.

Deviation Analysis N
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Correlation Matrixa

1.000 .724 .618 .618 .657 .579 .577 .710

.724 1.000 .658 .553 .607 .642 .598 .613

.618 .658 1.000 .647 .582 .563 .535 .545

.618 .553 .647 1.000 .623 .585 .613 .513

.657 .607 .582 .623 1.000 .579 .610 .525

.579 .642 .563 .585 .579 1.000 .717 .677

.577 .598 .535 .613 .610 .717 1.000 .651

.710 .613 .545 .513 .525 .677 .651 1.000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

DIM1

DIM2

DIM3

DIM4

DIM5

DIM6

DIM7

DIM8

Correlation

Sig. (1-tailed)

DIM1 DIM2 DIM3 DIM4 DIM5 DIM6 DIM7 DIM8

Determinant = 4.204E-03a. 

Communalities

1.000 .715
1.000 .692
1.000 .625
1.000 .625
1.000 .634
1.000 .676
1.000 .665
1.000 .650

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

Initial Extraction

Extraction Method: Principal Component Analysis.

Total Variance Explained

5.282 66.028 66.028 5.282 66.028 66.028
.620 7.747 73.775
.536 6.702 80.477
.433 5.406 85.883
.380 4.754 90.637
.298 3.720 94.358
.271 3.383 97.740
.181 2.260 100.000

Component
1
2
3
4
5
6
7
8

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Component Analysis.



343

Component Matrixa

.846

.832

.790

.790

.796

.822

.816

.806

DIM1
DIM2
DIM3
DIM4
DIM5
DIM6
DIM7
DIM8

1

Compon
ent

Extraction Method: Principal Component Analysis.

1 components extracted.a. 
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