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ABSTRACT

THE EFFECT ON CORPORATE PERFORMANCE OF FIRMS THAT WON THE
MALCOLM BALDRIGE NATIONAL QUALITY AWARD

by

John Richard Horne

This study examined the business results of companies that won the MalcoligeBaldr
National Quality Award (NQA). It used performance data before andth&#eaward to
determine if there were significant differences in three key perforenadaces after
adoption of those business techniques that enabled these companies to win their NQA.
The three key indicators were return on assets (ROA), earnings pe(ESR&)eand the
current ratio. The study examined the data in two ways; first tests wereomade
comparing company performance before and after winning an NQA. The second way of
testing was by comparing the NQA-winning company's performance wikieyt

competitors within their market segment.

Using both parametric and nonparametric hypothesis testing techniques, the
preponderance of evidence suggests there was no significant differenceimaede

after winning the NQA than before, using the three performance indicatorqubesd i
study. Likewise, there was no evidence to suggest that the NQA-winning firms
outperformed their key competitors within their market segment, for the three
performance indicators used.
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Chapter |

Introduction

“Too many accountants, lawyers and marketing people. What we need are some
manufacturers and engineers calling the shots if America is to coreffetdively in
world markets.”

Malcolm Baldrige
26th Secretary of Commerce, on December 11, 1980
by President Ronald Reagan

In this increasingly competitive environment, quality management is an
indispensable component to a firm's overall business strategy. "If your cpohpasn't
produce high-quality, you must either sell to low-income groups of go out of business"
(Kotler, 2000, p. 6). With this in mind, this study attempts to add to understanding of the
linkage between quality improvement initiatives and company performance. After
understanding the interrelatedness of the many facets of quality, mamagamésad
change toward performance excellence in order to attain and maintain a cempetiti
position in the market.

The current global economy has also introduced a formidable level of competition
to American companies. This started after the end of World War Il and jriHadevel
of competition has increased with the current presence of China, and to an increasing
degree, India as premier world exporters. According to the World Trade @aganij
China'’s increase in merchandise exports to the world increased 80% between 2000 and
2007 while India's increased 71% during this period. The United States (U.S.), on the

other hand, increased its trade to the world by only 33% during the same period (WTO



Trade Data, 2008).

One affect of this change in the U.S. world market share has been that the trade
deficit for merchandise for the U.S. went from $261.9 billion in 1998 to $828 billion in
2005 (WTO World Merchandise Trade, 2005).

International Trade Statistics, a document published by the World Trade
Organization indicate a decrease in the share of world trade produced by.thre U.S

recent years as shown in Table 1.

Table 1

U.S. Share of World Trade
Year U.S. Share by Percent
1997 12.6%
2000 12.3%
2004 8.9%
2005 8.7%

Note From WTO World Merchandise Trade, 2005.

While there are many possible explanations for this trend, research has been done
which provides an association between poor quality and negative trade outcomes
(Hudson & Jones, 2003; Kandogan, 2006). This association can supply at least a partial
explanation for the situation. Linder (1961) first noted that richer countries speigher
proportion of their income on high-quality goods. Hallack (2004) went on to illustrate a

sector-level confirmation of the Linder hypothesis.



Product and service quality are important for maintaining a competitive position
in the marketplace. At the core of this proposition is the necessity to minimize foaduc
costs and to focus on customer satisfaction. After almost a century of modern quality
management development, quality management has wide acceptance and application i
all business environments. To foster the development of quality in a firm, a stductur
and discipline approach can help. The Malcolm Baldrige National Quality AwardYNQ
program is an annual competition of American firms using a disciplined approach.
Although this program has received much publicity, research has not been consistent i
substantiating benefits to firms that have won a NQA. To that end, the purpose of this
study is to examine the effect on shareholder valuation of firms that won a iMalcol
Baldrige National Quality Award (NQA) over a set period, in relation to Kes
competitors.

Many of the earlier attempts to answer the question of shareholder valobatue
been centered on the price of the winning firm’s stock. This is rational and extends t
use of the Efficient Market Hypothesis (EMH) into the evaluation processriNeless,
as detailed in Chapter Il of this study, there are inconsistent findingsvioyseesearch
leading to the lack of conclusive evidence that quality initiatives will provideftis to a
firm. This study departed from previous studies by focusing on the relatige ety of
the firm in relation to its competition. Efficiency in this context is the maimehich a
firm uses its resources to generate profit and sales. This conforms to thechppy
Healy, Palepu, and Ruback (1992) who indicated that accounting methods were a better

way to measure firm performance than stock prices.



Background of the Study
Purpose and Rationale for the Study

To meet increasing competition in the marketplace, many firms have oalied
guality and process improvement initiatives to keep competitive. Wilson, Walsh, and
Needy (2003) stated, “Internationally, there are nearly 60 programs artsahair
reward companies for improving quality” (p. 3). Among the most prestigious quality
management programs used is the NQA program. This program, and the vahugsitdori
a company, was the focus of this study. Extending the influence of NQA, tbugyrs
state governments in the U.S., have emulated the NQA program and its evaluative
structure (The Alliance for Performance Excellence, 2008). The AdlitsrcPerformance
Excellence serves as a clearinghouse of information about NQA. It e paafit
network of international, national, state, and local Baldrige-based awardmeogra
Members of The Alliance contribute over $30 million annually to economic
competitiveness by assisting organizations in all industries on their jouresgellence”
(The Alliance for Performance Excellence, 2008).

The National Institute of Standards and Technology (NIST) manage the NQA
program. The NIST is part of the U.S. Department of Commerce. Under the program,
annual quality excellence competitions have been held since 1988, with the competition
winners being presented their trophies by either the President, or ther®smeRt of the
U.S. The competition has several discrete categories of competition that useloee of
separate evaluation criterion; education, health care and all others. Teeseriteria
produce winners in the separate categories of manufacturing, servittyusiress,

health services, and education. Under current development is a separatey ¢atego



nonprofit entities (2007 Nonprofit Category).

There is benefit in following up on the value-adding capability of winning a
NQA. Between 1995 and 2004, the NQA Program released annual comparisons of
publically traded NQA recipients compared to the S&P 500. This comparison is known
as the "Baldrige Index". The practice of annually computing the Baldrdgxlhowever,
was discontinued in 2004. Among the reasons for the discontinuation of the annual
comparisons was that an increasing number of applicants who were not puldiety tra
companies. The NQA Program is "currently researching alternativies sadck study
and hopes to replace it with an index that better reflects the performancesoéatl r
Award recipients” (NQA Stock Studies, 2008). Below is a summary of the results of

these annual comparisons of stock performance of the S&P 500 companies and NQA

recipients:
900%
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400%
Baldrige

300%
200% A
100% // \

OL:VL‘I T T T T T T T T T .l
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Figure 1 Annual comparison of stock performance between S&P 500 and NQA winners.
From Baldrige Stock Results, 2008.




Table 2
1994-2003 Publicly Traded Award Recipients
$ Investment $ Value - Change
12/1/04
1994-2003 Award  $2,131.30 $1,744.53 18.15%
Recipients
S&P 500 $2,131.30 $2,889.54 35.58%

Note From Baldrige Stock Results, 2008.

The results of the stock performance studies as noted previously, presents a
dilemma that should be addressed. That is, in the early years of the Baldrigdirntex
showed increases in stock price after winning a NQA while in the last yeties stiudy,
firms did not out-perform the S&P 500 as one would expect if the markets followed the
EMH. Does this mean that firms did not increase their business performaerce aft
adapting? Is it possible that firms did increase their own internal perfoentarmthis
increase was not reflected in the stock price for extraneous reasons ethtedarket
as suggested by EMH? As Koop (2000) noted, "The simple random walk model is a little
unreasonable as a description of stock price behavior since most stocks do appreciate
value over time” (p. 168). According to Higgins (2007), there are three weaknesses in
using share price to gauge company performance. First is "the difficidpeoifying
precisely how operating decisions affect stock price” (p. 56). That is, bEreeis no
certainty in how the market will react to a manager's strategidaegishen the stock

price should not guide the decision in the first place. Secondly is "that mangmeatiyty



know more about their company than do outside investors" (p. 56). This should seem
fairly obvious that an inside practitioner would have better knowledge than a person
outside the company who is relying on only those elements of information that are
required to be disclosed for financial reporting reasons. Lastly, the valueoockgste
"depends on a whole array of factors outside the company’s control. One cabhaever
certain whether an increase in stock price reflects improving compamyrparfce or an
improving external economic environment” (p. 56).

This study adds new information on value may have been added to firms that have
won an NQA by way of business efficiency in using their assets to cedaseamd profit.
As is illustrated below, previous studies present conflicting results whether or not
winning the NQA added value to the firm. This study used other metrics that focus on
determining if an improvement in internal process efficiencies is in evedadependent
of the stock price.

Part of the disparity in the results of the previous studies may lay in that each
study measured different parameters. This could be a simple and profound regson w
the results of the previous studies providing conflicting evidence. Some of the studies
indicated that firms did receive additional value to the value of the winning fifmhs w
other studies failed to show added value to the winning firms. The inconsistent outcomes
of these studies provide a further rationale for performing this study. To proviéper de
contextual understanding of performance improvement initiatives, the results®f fir
that implemented Total Quality Management (TQM) programs are atsidered. The
reason for the examination of both types of quality initiatives is that TQM andQie N

evaluative criteria share many similarities. TQM as an identifietguaprovement



strategy started in the mid-1980s while the first year of NQA competitisnnvE988.
Therefore, the results of implementing one of these quality managemetitviest can
give insight in implementing the other form of quality management initiativeselThe
similarities are illustrated in Chapter Il of this study.

Starting with an early examination of the results of TQM, Singhal and H&gsdric
(2001) studied the stock price of firm that implemented TQM. They stated thab¢ke st
performance of firms that implemented TQM out-performed a control group3ad¥mto
46%. Interestingly, the authors point out the "the significant positive abnormaige
during the post-implementation period conflict with market efficiency” (Singhal
Hendricks, p. 366). That is, that the market underestimated gains in efficfearcy a
implementing TQM, in contradiction to the EMH. That there is contradictory evedenc
against the accuracy of the EMH is a significant and recurring theme stubis
Singhal and Hendricks go on to state, "Our interpretation is that the market réomain s
to respond to TQM benefits” (p. 367). The evidence of Singhal and Hendricks appears to
be contradictory and does little to resolve the dilemma at hand. This study furthers
Singhal and Hendrick’s work noted previously into testing the value-creatingipbtent
firms that have won a NQA.

Easton and Jarrell (1998) studied 108 firms that implemented some kind of
guality program to include TQM or the Baldrige NQA. The study period was from 1981
to 1991. They too measured the TQM firms against a control group of firms that did not
declare the implementation of any kind of large-scale quality initiative. Thsunement
criteria was to look for excess stock performance of the TQM firms over dat t

expected stock performance was as declared by Value Line analysts.



Morin and Jarrell (2001) generalized this idea of quality initiatives addilng va
to shareholders by stating, "This is the idea, for example, behind many of thersuppl
initiatives undertaken within total quality management (TQM) systems. Bikagés
can reduce costs and increase differentiation” (p. 17).

Another aspect of the question of valuing participation in quality improvement
initiatives is that most firms have been evaluated with a primary focus on sioek pr
performance. The ability of a firm's stock price to reflect accyrétel value of the firm
is the basis of the EMH (“Efficient Market Hypothesis,” 2008). The factttieastock
market acts in a manner prescribed by the EMH in not universally accepiechid&

(2005). Koop (2000) for example, suggested a variant to the supposed efficiency of the
market he called the "random walk with drift" (p. 168). This drift accounts fdt'trét’
upwards over time" (p. 168). Without the assurance that stock prices reflect the \alue of
firm, other more direct measures of performance are needed.

On the one hand, Malkiel (2005) subscribes to the efficient market hypothesis. By
subscribing to the EMH, he asserts that the price of a stock does reflecuihefval
company, that rational, informed customers drive the stock market. That is, "std@k ma
price movements approximate those of a random walk. If new information develops
randomly, market prices will too, making the stock market unpredictable apart$rom i
long-run uptrend” (p. 1). Malkiel in summary, bases his contention for the most part on
that, "the strongest evidence suggesting that markets are generalgffaient is that
professional investors do not beat the market” (p. 2). On the other hand, Nagorniak
(2005) looks at this situation in a different light than Malkiel. He does not view the lack

of performance of some managed funds as a validation of the EMH at all. He&ljnste
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proposes that the stock prices do not necessarily reflect a company's true vahat and t
inferior or inappropriate investment models account for the lack of managed fund
performance.

As further credence to the previous assertion by Nagorniak, an examiogthe
current share price for major U.S. firms raises serious question about ¢treneffiof the
market price being an indicator of firm performance. Figure 2 represdatfala a
grouping of stock on the Value Line Inc. web site called the Value Line 30. An
examination for evidence pointing to a relationship between the share price and the
earnings ability was made. A correlation and regression was performed\éaldled_ine
30 and the results follow. The horizontal axis represents the independent variable of
earnings per share. This is a viable measure of how much money the firm mate@er s
of outstanding common stock. The vertical axis represent the dependent variable of the
share price as of November 23, 2008. There is moderate evidence to indicate that as the
earning ability of the firm increases by way of its share price liegptice it garners for

its stock goes up as well.
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Figure 3 provides more information of the relationship. With thepgexailue
indicated below, the null hypothesis of random variation accounting for the variation ca
be rejected. Although not conclusive alone, this short example indicates that about two
thirds of the change in share price may be related to the EPS, the data alsis shages

one third of the share price is driven by factors other than the EPS.

Regression Analysis
r2 0.455 n 30
r 0.675 k 1
Std. Error  3.742 Dep. Var. EPS
ANOVA table
Source SS df MS F p-value
Regression 327.4932 1 327.4932 23.39  4.34E-05
Residual 392.0677 28 14.0024
Total 719.5609 29

Figure 3 Regression analysis for value line 30 share price and EPS.

By way of comparison, Tuck (2005) also looked at stock performance in light of
market efficiencies for firms winning the Malaysian Prime Minis@uslity Award
(MPMQA). He found an interesting dichotomy in that service firms respondest bett
the quality award announcement than did production firms. This phenomenon however,
could have several explanations. One explanation is that the market pricingnisiecisa
inefficient and therefore should not be expected to respond to the announcement
adequately. Another explanation is simply that the market did not think winning of the
MPMQA would positively influence the future earnings potential of the winnrngsf

(Tuck, 2005)
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While the researchers previously mentioned focused on the immediate change in
stock price after winning a quality award, other researchers exarhimémhg-term
impact to a winning firm’s stock price. Cheah's (2007) approach was to deterhiae if
stock market had "long-term memory" for NQA-winning firms. He examinedttiok s
prices of NQA-winning firms 150 and 200 days after winning. He found no significant
differences in the stock performance between the NQA recipients andratedams.

To summarize the findings of the previously mentioned studies, there is no clear,
consistent, and compelling evidence on the value of winning an NQA with respect to a
firm's stock price. The purpose of this study therefore, is to (a) testrfioenpence of
firms before and after winning a NQA to determine if there has been diclltis
significant improvement in performance, and to (b) test the change in perfermanc
compared to like firms in the market segment of the winning firm. This study use
performance-based metrics and show the quantitative relationships betweerywheni
NQA and those internal performance-based metrics. Published company pederm
metrics are used to identify changes in performance from before tovaiteng of a
NQA.

A Description of the Malcolm Baldrige NQA Program

The history of the NQA traces itself back to U.S. Public Law 100-107 that was
signed by President Ronald Reagan in 1987 (The Malcolm Baldrige NationalyQuali
Improvement Act of 1987 - Public Law 100-107, 09/25/2001). The Act was named the
Malcolm Baldrige National Quality Improvement Act of 1987 in honor of a dedease
former U.S. Secretary of Commerce, Malcolm Baldrige, who had champiawizal gl

completion for U.S. firms. Among the key provisions of this Law are the following:
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1. "The leadership of the United States in product and process quality has been
challenged strongly (and sometimes successfully) by foreign cdrapetind our
Nation's productivity growth has improved less than our competitors' over thedast t
decades", and

2. "Strategic planning for quality and quality improvement programs, thraugh
commitment to excellence in manufacturing and services, are becomiag@ntbmore
essential to the well-being of our Nation's economy and our ability to comlfetavely
in the global marketplace" (The Malcolm Baldrige National Qualityrbmpment Act of
1987 - Public Law 100-107, 2001)

The impact of the program has extended beyond its origins. There are now 44
state and local quality programs in 41 states (MBNQA Factsheet, 2007). Midmegef
award programs use evaluation criteria similar to the NQA. The st&terala, for
example, has the Governor's Sterling Award (GSA) program. The GSA évaluat
categories are the same as the NQA categories, which are shown laitestody.
Different in the two competitions however, are the points assigned to each of the
evaluation categories. Nevertheless, the processes share many conasiohlae basic
approach to these competitions is multi-phased. That is, to start the competitios,@oces
firm will usually perform a detailed internal examination of itself usirgdeven
categories of competition. Some firms do not intend to compete, but only to examine
themselves using the evaluation criteria, for the sake of process improveheNQA
evaluation criteria are an excellent strategic management model &y twlperform
business transformation.

Extending beyond the U.S., the NQA program has networked with other quality
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organizations internationally. NQA is a member of the (Global ExcellencelMode
Council Awards, 2005) Global Excellence Model Council. Along with the NQA, member
nations include:

Table 3

Global Excellence Model Council Members

Nation Name of Quality Components of Model
Model
Australia Australian Business Leadership, Customer and Market Focus,
Excellence Strategy and Planning, People, Information and
Framework Knowledge, Process Management, Improvement

and Innovation, and Success and Sustainability
(SAI Global, 2001)
Europe EFQM Excellence Performance, Customers, People and Society,
Model Leadership, Policy and Strategy, People,
Partnerships and Resources, and Processes
(EFQM Model, 2008)
India CIll Exim Bank Based on the EFQM (GEM Council, 2008)
Award for Business
Excellence
Brazil, Iberoamerican Leadership and Style of Management, Policy and
Mexico, Spain Excellence Model Strategy, People Development, Resources and
for Management Associates, Customers, Customer Results,
People Development Results, Society Results,

and Global Results (IEM Model, 2008)
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Nation Name of Quality Components of Model
Model
Japan Japan Quality Modeled after the MBNQA
Award
Singapore Singapore Quality Leadership, Planning, Information, People,
Award Processes, Customers, Results, Innovation, and

Learning (GEM Council, 2008)

Note From Global Excellence Model Council Awards, 2005

Statement of the Problem

This quantitative study examines the impact on firm performance of those that
competed for and won a Baldrige NQA. This study uses internal performaticesno
measure and contrast with stock price performance. The current problem is that
companies have no clear and consistent evidence to indicate that competing in the NQA,
or other quality improvement initiatives, will improve performance. As indctat the
various studies the follow, there has been conflicting assessments on thef valugng
a NQA. This same concern was been raised before with respect to the valumttoa fi
becoming ISO 9000 certified, a quality improvement effort similar in many ways
NQA. Dunu and Ayokanmbi (2008) examined the issue of the value of ISO 9000
certification to a firm's performance. While they found evidence of an ireneas
revenues and net income, further evidence using ratios of revenues to assets and
operating income to assets did not exist. Saravanan and Rao (2007) also noted that
increases in performance as a result of quality improvements are unequivegal. T

found, "The ways, commitment and the competence with which the quality improvement
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efforts are carried out play a vital role in determining the success ofrtigethan the
duration... (p. 204). Likewise, Pinar and Ozgur (2007) examined the impact of ISO 9000
certification and variance of stock prices of Turkish firms. Although some evidénce

less variance of stock prices for the ISO 9000 certified firms was found, thisoiv&er

all time period/scenarios” (p. 37). In fact, the stock prices of the ISO 9000 and non-ISO
9000 firms "converged after nine years" (p. 37), thereby raising questiomghasvalue

of the effort to begin with.

This study examines available evidence of the change in performancef firm
that won a NQA. The research hypothesis is that winning NQA positivelytetfer
competitive position of the firm and hence, shareholder value by the improvement of
internal performance metrics. The study attempts to create a viabledsusase for
competing in quality competitions to the shareholders benefit. Confirmation of this
benefit to shareholders is demonstrated by way of financial performatdeshvand the
efficiency by which assets are turned into profit.

Consequently, a broader perspective is used instead of focusing on the stock price
of a firm. A number of studies in the past have examined the effect of winning an NQA
on stock prices. Furthermore, the results of these studies have been inconsistent. Some
studies have shown an increase in stock price performance (General Accotinteg O
[GAQ], 1991; Hendrick & Singhal, 1996). While other studies have shown either no
change or even a loss in stock value after winning a NQA (Jensen, 2002; Tuck, 2005).
This is similar to the situation found by Healy et al. (1992) where they found strong
evidence of increased corporate cash flows following corporate mergene lsto ¢k

prices did not follow the same strong pattern.
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The previously citied cases of contrary evidence leaves business mam#gers
dilemma of whether quality initiatives are worth the time and effort. Ther,ea
different approach is used for this study. The internal performance megitgedncus
of this study and not the stock price as with most other studies.

Research Design and Research Questions

The design for this quantitative study is based on Creswell's (2003) quasi-
experimental non-equivalent control group design (p. 169). This design choice was
appropriate in that, as is the case in this study, "the investigator use eontrol
experimental groups but does not randomly assign participants to groups (e.gayhey m
be intact groups available to the researcher” (p. 167). For this study twonseginee
tested. The experimental group used are the firms that won a NQA, both previ&@A a
and post-NQA award performance. The control groups are the key competitors in the
market segment of the NQA winning firms. Sekaran (2003) goes into furthérimeta
explaining this type of experimental design as shown in the following tablesdér to
test the first research question, the following format (see Figuresiiiseal and adapted

from Sekaran (2003):

Group Pre-award results Adaptation of NQAPost-award results
practices

NQA-winning Observation X Observatiop

companies

Figure 4 Pretest and posttest experimental group design.
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In order to test the second research question, the following format was used:

Group Pre-award results Adaptation of NQAPost-award results
practices

NQA-winning Observation X Observatiopn

companies

Control group of Observatiop Observation

non-NQA winning

firms

Figure 5 Pretest and posttest experimental and control group design.

This format also conforms to John Stuart Mill's negative canon of agreement as
shown in Figure 6. Where variables A and B are factors of performance, in ¢haf cas
this study, and C is the treatment or the adoption of MBNQA tenets of management.

Variable Z would be the performance outcomes.

No. 1 A B C S
No. 2 A B No C No Z
Therefore
c [z ]

Figure 6 Mill's method of difference

FromBusiness Research Methg@sh ed.), 2003, Boston: McGraw Hill, p. 164.
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In order to gain a greater understanding of the relationship between firm
performance and winning a NQA, this study investigated the followingrasea
guestions:

What were the changes in corporate performance comparing the periods before
and after an NQA?

How does a firm that won an NQA compare to its key competitors during this
period under study?

The construction of the previous research questions follows the Management-
Research Question Hierarchy proposed by Cooper and Schindler (2003, p. 66) which
follows the following path:

1. Management dilemma. This is usually some kind of sympiban actual

business problem such as increasing employee turnovesreasing product

defects.

2. Management question. This next step puts the manageiteanind into

guestion form.

3. Research question(s). This question is "the hypothesi®afecthat best state

the objective of the research study" (Cooper & Schingdl@B). This must address

the previousmanagement question in order to help the firm resohdlésima.

4. Investigative questions. These are the actual questidre tesearcher must

ask in order to arrive at a conclusion. They ask for thgidhl pieces of

information needed in the study. For purposes ofstinidy, the investigative
guestions relate to the elements of shareholder valuthamtbsence or presence of

substantive performance improvement indicators.
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5. Measurement questions. For purposes in this observasiall, these
guestions are, "the observations researchers must recotceabbsubject studied"”
(Cooper & Schindler, p. 76). The measurement questioriBifostudy are the
guarterly performance data points for each of the vasadohd each of the
companies, under study. These were identified latéisrstudy.

6. Management decision. To be useful and relevant to managetme study

must provide sufficient information and understanding af trgginal dilemma in

order to direct action to improve company performance.

Chapter Il presents the statistical methods in detail, identify the sardybles,
and explain the rationale for testing their relationships. The variablesegenarce and
asset-based and financial performance based. In brief, a test wasfrtfagefficiency
by which a firm uses its available resources to generate sales anderagezuidenced in
the consolidate balance sheets and the income statements. The performaose metr
relationship parallels Harrison's (1994) input-output model that is illustrateldaipt€r
[ll. This model compares the measures of output in business performance am ttelati
the measures of inputs used to derive those outputs, in this case, shareholder value by
way of profits.

The internal validation was the individual firm financial performance from befor
and after winning the NQA, not on the stock price. The external validation was by
comparing these results with key competitors within the market segmenétmihet if
the differences can be generalized to the business segment population as &svhol
noted by Creswell (2003), threats exist for both internal and external validatthese

threats were addressed in Chapter Ill. Chapter IV presents this i@siim performance
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and first compares the results of each firm before and after their winniQ\aMéxt,
each of the winning firms’ performance was compared to their key competitor
Definition of Terms

The key definitions used in this study are

Cost of goods sold (CGS): "Figure representing the cost of buying raw algateri
and producing finished goods. Depreciation is considered a part of this cost but is usually
listed separately. Included in the direct costs are clear-cut factdrasulirect factory
labor as well as others that are less clear-cut, such as overhead" (CostisfSsld,
2003).

Earnings per share (EPS): “The total profits of a company afterdaxand
interest, divided by the number of shares at issue. EPS will usually be iighehé¢
dividend per share, because some earnings will be retained in the company and not
distributed as dividends” (EPS, 2003).

Efficiency: The "...effective operation as measured by a comparison of
production with cost (as in energy, time, and money)" (Efficiency, 2008)

Efficient-market hypothesis (EMH):

The efficient market hypothesis (EMH) holds that financial markets make

efficient use of available information so that traders cannot base prefitating

strategies on available information. Such information will already be incaegora
in asset prices, because when traders take advantage of profitable arbitrage
opportunities, their trading changes the prices of assets, and thus public
information cannot be used to outperform the market. (“Efficient Market

Hypothesis,” 2008)
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Electronic Data Gathering, Analysis, and Retrieval system (EDGAR):
performs automated collection, validation, indexing, acceptance, and forwarding
of submissions by companies and others who are required by law to file forms
with the U.S. Securities and Exchange Commission (SEC). Its primary purpose is
to increase the efficiency and fairness of the securities market foernle@ttof
investors, corporations, and the economy by accelerating the receipt, acgeptance
dissemination, and analysis of time-sensitive corporate information fitactha
agency. (“Important Information About EDGAR,” 2005)
Forms 10-K and 10-Q (10-K, 10-Q): The 10-K is a form required by Federal
securities laws that "require publicly traded companies to disclose mtiormon an
ongoing basis" (United States Securities and Commission, Exchange, 2006). This form
provides a comprehensive overview of the company's business and financial condition
and includes audited financial statements” (United States Secunidi€3oanmission,
Exchange). It contains the consolidated income statements and balancersthesfirim.
Also of use in this study are the earnings per share and number of employaes the f
has. Form 10-Q is the quarterly reporting that leads up to the annual 10-K reports For thi
study, most data was taken from the 10-Q reports to enable tracking of cimnges
performance from quarter to quarter.
Generally Accepted Accounting Principles (GAAP):
Conventions, rules, and procedures that define accepted accounting practice,
including broad guidelines as well as detailed procedures. The basic datsine
set forth by the Accounting Principles Board of the American Institute of

Certified Public Accountants, which was superseded in 1973 by the FINANCIAL
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ACCOUNTING STANDARDS BOARD (FASB), an independent self-regulatory
organization. (Generally Accepted Accounting Principles [GAAP], 2003)
MINITAB®and all other trademarks and logos for the Company's products and
services are the exclusive property of Minitab Inc. All other marks refeceremain the
property of their respective owners. See minitab.com for more information.
North American Industry Classification System (NAICS) codes:
The North American Industry Classification System (NAICS, pronouncé&dsya
was developed as the standard for use by Federal statistical agencissiiyiratp
business establishments for the collection, analysis, and publication ofcsthtisti
data related to the business economy of the U.S. NAICS was developed under the
auspices of the Office of Management and Budget (OMB), and adopted in 1997 to
replace the old Standard Industrial Classification (SIC) system. lalsas
developed in cooperation with the statistical agencies of Canada and Mexico to
establish a 3-country standard that allows for a high level of comparability in
business statistics among the three countries. NAICS is the first economic
classification system to be constructed based on a single economic concept. (U.S
Census Bureau, 2007)
Quality: The American Heritage Dictionary defines quality as an inherent or
distinguishing characteristic; a property. More specifically in a busisetsing would be
that quality is a condition of fitness for the intended use of a product to satisfy a

customer’s needs and expectations.
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Return on assets (ROA):

A measure of profitability calculated by expressing a company's rehaas a
percentage of total assets. Because the ROA formula reflects totalegtaal

cost, and assets deployed, the ratio itself reflects a managemeitysdabil

generate income during the course of a given period, usually a year. Ulatealc
ROA, net income is divided by total assets, and then multiplied by 100 to express
the figure as a percentage. (“Return on Assets,” 2006).

Return on investment (ROI):

A ratio of the profit made in a financial year as a percentage of annmasthe

most basic expression of ROI can be found by dividing a company's net profit
(also called net earnings) by the total investment (total debt plus totgl)ethen
multiplying by 100 to arrive at a percentage. (“Return on Investment,” 2006)
Sales, general and administrative expenses (SG&A):

Grouping of expenses reported on a company'’s profit and loss statement between
cost of goods sold and income deductions. Included are such items as
salespersons’ salaries and commissions, advertising and promotion, travel and
entertainment, office payroll and expenses, and executives’ salaries. SG&A
expenses do not include such items as interest or amortization of intangible assets
which would be listed as income deductions. (“SG&A Expenses,” 2003)
Shareholder value:

Theory that companies should maximize shareholder value at all times and that
this aim should be a company's raison d'étre. This idea gained popularity because

it articulates clearly the reasons for a company's existence anal Wwéh the



26

popular concept of the stakeholder corporation, implying that shareholders
constitute a part of the stakeholders in the company. Proponents argue that
shareholder value encourages companies to take a long-term view in order to
satisfy institutional shareholders. (Shareholder value, 2005)
Standard Industrial Classifications (SIC) codes: "The Standard Iradustri
Classification has been replaced by the new North American IndustryfiCédsm
System (NAICS), but several data sets are still available with Si€dudata. Both SIC
and NAICS classify establishments by their primary type of acti@tandard Industrial
Classification (SIC) System, 2001).
Total quality management (TQM):
A philosophy and style of management that gives everyone in an organisation
responsibility for delivering quality to the customer. Total quality manageme
views each task in the organisation as a process that is in a customer/supplier
relationship with the next process. The aim at each stage is to define anbemeet t
customer's requirements in order to maximise the satisfaction of the final
consumer at the lowest possible cost. Total quality management constitutes a
challenge to organisations that have to manage the conflict between cost cutting
and the commitment of employees to continuous improvement. Achievement of
guality can be assessed by quality awards and quality standards. (TQM, 2006)
Assumptions
The key assumption of this study is that participation in a quality initiative wil
create value for an organization’s shareholders, which is the underlyurg@sm of

shareholder theory. Sundaram and Inkpen (2004) emphasized this by stating,
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“Shareholder value maximization should be the preferred corporate goal not besause
law, not because it can be, as some argue, the ethical thing to do, nor because it is
expedient because it is based on an observable and measurable metric” (p. 250). This
study intentionally abstains from the debate of shareholder verses stakghbld&on
and supports the contention that seeking value for the shareholder is of paramount
interest to a firm. Certainly, Jensen’s (2002) assertion that managers “stak@d m
decisions so as to take account of the interests of all the stakeholders in a firm.
Stakeholders include all individuals or groups who can substantially affect tlaeenci
the firm—mnot only the financial claimants, but also employees, customers, conesunit
and governmental officials...” (p. 236)—is of contextual and tangential interest, but not
an immediate research concern.

Additionally, the difference in performance should be internally and externally
valid. That is, there should be a measurable difference for a firm’s perfarhafure
and after the competition to show an internally referenced difference. Therd alsaul
be evidence that the firm out-performed comparable non-award-winning kegttmmp
firms in creating value for its shareholders. Of primary interest is hewvinning firm
performed in relation to the key competitors of each winning firm. The key coorpetit
are the limited group of relevant firms in direct competition with the NQ#nimg firms.
The identification of the key competitors becomes known during market reseaych. Ke
competitors are identified as part of the company’s financial informatidreiadrious
financial databases. The importance of the identification of key compeésitibwat in
order to isolate the performance better and exclude externalities, thederfosmance

was measured with external factors moderated. In other words, if winning thevisi§)
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beneficial for the firm, the firm's performance should have exceeded thskeli
competitors. By comparing the winning firm’s performance against their key
competitor’s performance in the same timeframe in the same market cosdilso
serves to remove extraneous market factors, from being a proximateawaashinge in
firm’s performance.

A final assumption is that the actual price of a firm’s stock is not nedgssar
reflection of its financial health. As far back as Fama (1965/1995) and his tifeory
random walks, there is a realization that a stock’s price is presumed tcebleobass set
of rational investors with equal full knowledge of the market, that is, anezftionarket
is in operation. Nevertheless, the coupling of the assumption of an investor’s full
knowledge of a firm’s condition and their rational behavior, is not always the case
according to Fama because “an increase in industrial production or any ¢ta¢ioac
anticipated change in a factor which is likely to affect the company’s pts$gEama),
will affect stock price. Of critical importance is that Fama mentions ldttaband
anticipated change in a firm’s performance. The idea of an investor actimg on a
anticipated change in a company’s performance leaves much room for iatBoprby
independent and equally rational investors. Consequently, Fama’s prescribed hehavior
tempered with Malkiel’s (2003) assertion that “A new breed of economists emgthasi
psychological and behavioral elements of stock-price determination, ancathey@
believe that future stock prices are predictable on the basis of past stock teioes [z
well as certain 'fundamental’ valuation metrics” (p. 60). This study conteatihe
aforementioned “valuation metrics” are synonymous with the business perfermanc

metrics used in this study.
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Theoretical Framework and Conceptual Model

The conceptual framework of this study is developed from an examination of
current corporate performance analysis practices. While stock prideasated by many
financial practitioners to establish shareholder valuation, the underlyingnasn is
that EMH is valid. The central question of this study is whether winning a N(A& thee
firm and verification of this by stock price has not been conclusive. Fama (1965/1995)
indicates that stock prices are random in nature and will eventually régetctie value
of a firm. Stock price though is one of numerous measures of performance for a firm.
ROI and economic value added for example, are equally important to ensure eorporat
governance especially with respect to the Sarbanes-Oxley Act of 2002ii{Epste
Hanson, 2005).

This study proposes that as a result of preparing for an winning a NQA, that
internal business practices were improved which will provide sufficienbmefas a firm

to compete in quality competitions such as the NQA. The construct of this paper follows

Change of business
Current state of practices in Future state of
business practices preparation for a business practices
NQA competition
2 V2
Current Future

performance results performance results

Current share value
based on market
perception

Future share value
based on market
perception

Figure 7. Conceptual framework for study.
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Scope

The scope of this study is to examine publicly traded firms that won the Malcolm
Baldrige National Quality Awards. Further, the number of firms wdsaed to those
that had at least two years of performance data available both beforeesinvdraiing
the award. Consequently, firms having been awarded the NQA recently seere al
excluded from this study. The reason for excluding companies without the sufficient
number of years of performance information available is to enable a coompafifsrm
performance both before and after the NQA competition. Measuring the chahge of t
NQA-winning and non-winning firm is the key component of the data analysis.
Educational and health services firms were excluded from this study. The reagn f
exclusion of educational and health services firms was to limit the viewpérformance
to those factors that contributed to a firm’s financial performance. The lsedefived
from an improvement in firm performance in for-profit service and manufagtéirms
is different from those from the educational, and health services industries.|atterse
two industries having a wide and diverse body of stakeholders to serve and consequently,
will not necessarily use the same valuation metrics.

Owing to the constraints previously noted, the number of firms to be tested is
small and statistical sampling techniques were not used. Instead, a cealsfisnad
meeting the previous criteria was used for this study. The firms arifiele in Chapter
IV, along with their performance metrics, and that of their key competitors.

Summary
With the increasing pressure of global competition on American firmsggieat

and techniques must be employed to keep firms agile and competitive. Along with price
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competition there exists a continuing need to maintain quality products aneésefie
Malcolm Baldrige competition examines a firm's processes in a holigtic a

comprehensive manner that can contribute to a firm's performance. As evidenked by
inconsistent findings of earlier research, the mechanisms of the eficaghket

hypothesis are not always in place to reflect accurately the earning alodémtifirm that

has won a NQA (Cheah, 2007). This study seeks to examine changes in firm performance
in other more direct methods of measurement of internal performance. If maceagbes
provided with evidence on what changes are likely to follow from winning a NQA, then
their decision whether or not to compete in the first place can be made with greate

surety.



Chapter lI
Review of Literature
Introduction to Literature Review

A review of research literature was conducted in cimeetermine the appropriate
type of research methodology to be used. The two basis bgieg quantitative and
gualitative, it was determined that a quantitative aggitavould be used (Creswell, 2003;
Cooper & Schindler, 2003).

Then a review of literature in the four uniqgue knowledgaswof this study was
done. The areas of study are quality management, skagetiteory, MBNQA literature
and company financial data. This provided a conceptuabfation for the research into the
relationship between quality initiatives and sharehold&ration. The review of this
literature showed recent research efforts, identifigxd gaknowledge in the subject matter,
and provided a path to creating new knowledge. Referencbadmrresearch techniques
included articles and textbooks on qualitative and qgiadine research methods. The age
of most of the research documents was less than 10ojdasd most are under 5 years.
The limiting of the age of the documents was done in ood@ake advantage of the most
recent works, which themselves had benefited fromiguevesearch. Additionally, a
number of older, seminal works were referenced by éxecem order to provide a solid
conceptual foundation. An example of this exception Wasise of Fama's (1965/1995)
work from the 1960s, on his efficient market hypothéldigs provided a model by which
to guide understanding of the limitations of using spae as the sole reference point to

evaluate firm performance.
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Each of these four specific domains of knowledge wenginedjto be examined in
order to provide a conceptual understanding of qual#iesys and then, to measure
operational outcomes for their companies. The four spetmmains of knowledge follow.

First, a review was conducted of current quality manageduatrine and theory.
This quality management information provided an essenti@dation-level understanding
of quality management principles and practices.

Second, a review of current shareholder and stakehblel@ry was conducted.
These research documents were examined to gain antanderg and perspective on
methods of shareholder valuation and methods and procestsermine that valuation.
This examination was essential in order to gain an a@gpieaciof what
shareholder/stakeholder valuation is. Shareholder valuatitor this study, the reference
point from which to ascertain whether improvement hadroedun the targeted
companies. The difficulty comes in determining whichhnodtto use in order to establish
this valuation among varied and sometimes conflicting amhes.

The third category of literature reviewed was the MBN&Yaluation materials.
The Baldrige evaluation material provides a structured frnaoriefor evaluating company
performance along the seven evaluation factors used MBINQA. This examination
was done in order to gain a greater understanding of thal @valuative measures, with
respect to the NQA criteria used and the available datadvailable sources. The NQA
material is located on the MBNQA Program section of thigoNal Standards and
Technology Institute’s web site.

The final category of literature reviewed was the histbcompany financial

performance data and relevant anecdotal informatidmeditms who won a MBNQA
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award. The source of this secondary data is the offioi@pany and published market
records found mostly in EDGAR and the 10-Q reports pdstere. This information was
essential to understand the change in company perforrhafare and after their
competition. The information relating to the individuahgany's performance provided
the necessary quantitative data to test the resegpcth@ges of a positive impact on
company performance after winning a NQA. The overall manketmation was required
in order to test the company data against key competittiiginrespective market
segments. This comparison was done in order to validamelky the changes. That is, to
be able to view the changes in context to the performaiiagy competitors given the
existing market conditions.

The literature indicated previously provides suffitiesight into the problem of
insufficient evidence for the value of winning a NQA.

A Survey of Current Quality Management Systems Literature

A survey of current quality management literature is idexy in order to build a
foundation of understanding of the components of a quakityagement system. These
references pertain to quality management in the fortgdoofiness environment. The
reason for the limitation to for-profit businessethat the target NQA-winning companies
in this study are all publicly owned for-profit corpoaais. The following documents are
important to this study in their diversity and curreaogl written after decades of the
application of these various quality management syst€hesquality management systems
discussed includes Total Quality Management (TQM), Si8j the European Quality
Foundation Award, and the MBNQA itself. Although thera isch variety of non-business

related quality management literature, such as in takhheciences field and in education,
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these are not germane to this study. The uniqueness effiglds warrant them being
excluded from this discussion.

Wadsworth, Stephens, and Godfrey's (2002) text providescafient overview of
quality control techniques. Particularly relevanthis dissertation is the chapter on the
history and development of quality control and quality nedgy tracing the historical
developments of quality, one can see a linkage from thedmrelopmental stages of
guality management into the most popular quality madelsding the MBNQA, ISO
9000 and the EFQM. Also apparent is the multi-natideaklopment of quality. This point
is evidenced by comparing the evaluation criteria betweMBNQA model and the
EFQM. The two models share many of the same evaluatteearas is identified later in
this study. The roots of the Baldrige criteria may algeden by examining some of the
early literature on Total Quality Management effofise MBNQA criteria are a
distillation of earlier quality management efforts anolve a balanced approached which
gives weight to both the execution of a quality technaphi¢éhe performance results that
follow. This later point is a key foundational concepttfos study; that the application of
guality improvement techniques produces identifiablegoerdance enhancements. Not
only is it necessary to design, develop and deployigeell quality systems, but these
systems must also better the performance of the fitheatsk of their own obsolescence.

This section continues with a holistic study by of Leakd Suar (2008) on Total
Quality Management. The relevance of TQM to the rest ditdrature is that TQM serves
as a central framework of quality management pragtmresthat finds substantial
agreement by academics and practitioners alike. By definiiiQM is “an integrated

approach to bring continuous improvement in products amntces using proper tools,
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technology and training to meet customers’ expectatio@scamtinuous basis” (Lenka &
Suar, p. 57). Although there is not universal agreemeheddpecific tenets of TQM, most
practitioners agree that they include, "customer fo@rgjrauous improvement, defect
prevention, performance measurement, and teamwork" (Ler$ae& p. 57). These
principles are so pervasive, that manifestations oéttesgets can be seen various national
and international quality competition criteria, includthg MBNQA, the Deming Prize
and others. Lenka and Suar went on to identify TQM by "hard"'soft" components. The
hard skills being components such as "statistical prooedgsot; information and analysis,
process management...". The soft skills being composaaksas "leadership, human
resources, customer focus, management commitment..." (I&eBker, p. 60). The
authors then distinguished between "back office" arahtfoffice" functions. Saying,
"While back office operations are technology-drivennfraffice operations are people-
driven. These two stages are highly interrelated" (aealSuar, p. 61). This
multidimensional approach to TQM gives an indicatiothefdepth and complexity of
guality management in general. The authors concluded'th@tTQM process is best
viewed as a gestalt, and can be realized if all the coreptmnas well as the peripheral
precepts work in unison (Lenka & Suar, p. 68).

Goetsch and Davis' (2000) text covers a diversity otsopicluding global
competitiveness, QM and ethics, quality culture, cust@aisfaction, communication and
others.

Creech (1994) provided a background on TQM, its origins andthaffected
Japanese firms and how it improved their competitivetsemphasized the holistic

nature of TQM. He recognized the five pillars of TQM as
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1. Product

2. Process

3. Leadership

4. Commitment, and in the center of the pillars is,

5. Organization

This later point, the centrality of the organizatiaremphasized. "The organization
is the framework on which the entire management sydegands for efficient operations”
(Creech, 1994, p. 11). Creech goes on to compare tleeatiffes in Japanese and
American cultures and the profound impact that hat@n tespective QM programs. He
states, "l don't agree that the Japanese culture hagisgiggerhaps insurmountable
advantages over the American culture, as many pottrayave" (Creech, p. 42). Creech
goes on to present a compelling argument for the orgamzattiousiness units into small
work teams to increase productivity and quality. Heyeslathe story of how a Boeing
Aircraft plant in Texas organized production around siealins and, "As members told
the story (of their transformation)... they exhibifate in their ownershipf the problem
and theirrmpowermenb find the solutions” (Creech, p. 99). Thereby indigathat given
the right environment, American workers too can devptage in workmanship.

Lagrosen and Lagrosen (2006) provided insight into qualégagement from
several perspectives. They discussed three levels afyguahagement systems. The first
level pertains to the tools and techniques employedibytyg management practitioners.
This is the shallowest level. The next level pertairguity models and systems. The
final level is the values and principles of quality mg&ment. These are the "deep-lying

assumptions of the practices" (Lagrosen & Lagrosen, 20@%). For examples of tools
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and techniques, the article mentioned flow-chartingufeaMode Effects Analysis, and

the seven quality tools. For quality models, the artidationed the award model, which is
discussed later, ISO 9000 and Six Sigma. The values/ératmentioned were leadership
commitment, customer and process orientation, and corapassi

Baglione and Zimmerer (2008) added a future dimensi@imetanderstanding of
guality and its impact on business performance. Theyestuliccessful small-cap
companies, those that may well be tomorrow's markeeles. Their study identified key
characteristics for successful firms of the future. lwprisingly, maintaining a quality-
focus was among these characteristics. Other key chatacsawere maintaining a
workforce of high-quality, motivated personnel, with "unsfined integrity and
responsiveness to their every need", with superior prodBatgigne & Zimmerer, p. 50).
They also went on to identify characteristics that wese ilmportant for future firms.
These characteristics were a reputation for innovdirons that take greater risks than
would other firms, and having a greater range of products.

Adding still further to the multi-dimensional aspect aality, Conti (2005)
discussed quality in relation to systems thinking. fi&eus being that systems thinking is
about relationships, and so is quality management. 8@dgif quality and value apply to
"relations between persons and objects or between pefsimdi, p. 151). He goes on to
state, "Since relations are the place where qualitiggesiceived and value is generated, on
them quality management should primarily be focused" (Qunt57). Conti also
reiterated one recurring theme in current quality literathed of the role of quality being
to match customer expectations with their perceptibns.concept of matching a

customer’s expectations to their perceptions has beamined many times before.
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The growth and develop of quality management, as wdk aéversity, can be
reflected in the pages of the Journal of the Produetiml Operations Management
Society. Schroeder, Linderman, and Zhang (2005) wrote ateaaicompile the key
current quality management models. They had difficuliygaiding on how to categorize
articles because of the diversity of topics under the Uralmequality management. They
settled on using the seven categories of the MBNQA by whieftplain the various
guality models. The fact that the Journal’'s authors dddmese the seven MBNQA
categories gives a validation as to the completeness NiQiAeevaluation process.

Seth, Deshmukh, and Vrat (2005) discussed the many siiomsof service quality
models available nowadays. The article reviewed 19rdiftanodels and discussed the
characteristics of each. The article noted that pregalehinformation technology (IT)-
linked models because of the expanding application of ITigmbss. As this may seem to
be many models to consider, the authors stated thatdtielsrcould be placed into two
categories. Models that were based on or similar tgapemodel as prescribed by A.
Parasuraman, also known as the SERVQUAL model, anthalt types of models.

Martin (2007) discussed one of the key recurring themgaahty management;
that of quality management's influence on organizaticimahge. Martin subscribed to the
use of the A-B-C framework of behavior change. Firshatecedenévent or action
became known to a person or organization. This eveattmin then precededBehavior
or action that was done with knovdonsequenced/artin went on to use the Prochaska
Behavior Change Model (Prochaska, Prochaska, & Levesque, Z0@Linodel indicates
five stages of behavior change:

1. Precontemplation
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N

Contemplation

w

Preparation

4. Action, and

5. Maintenance

Maiga and Jacobs (2005) focused their attention on theemde of management
control systems on quality products. They used struatgraation modeling as it "provides
a method of dealing with multiple relationships simwtaumsly with statistical efficiency"
(Maiga & Jacobs, p. 112). Three subcomponents of manatieor@rol systems were used
as variables; quality goals, quality feedback, and quadigted incentives. They found that
"except for the impact of customer satisfaction on firemerformance, the results
provide support for the theoretical framework” (Maiga &bea; p. 125).

The theoretical framework of quality management was dettby the work of
Ruiz-Carrillo and Fernandez-Ortiz (2005). They soughhtothe European Foundation
for Quality Management (EFQM) model with the popular vese-based view (RBV) of
management. In their paper, they first introduced the mmgonents of the item EFQM
model. These are composed of two categori€&nablersandResults The Enablers are
Leadership, People, Policy and Strategy, Partnerskifrasources and Processes. The
Results are People Results, Customers Resultet$&esults and Key Performance
Results. The paper presented each of the nine compondrgaaditatively linked them
with published RBV doctrine, item by item. The authosasestthat the EFQM model uses
the resource-based view as an implicit theoreticat bAl the criteria correspond to
relevant resources and capabilities" (Ruiz-Car&llbernandez-Ortiz, p. 50). This study

provided insight into the linkage between the resourtagoaes of a firm and enablers.
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In another theoretical approach to quality management, &t Lin (2004) sought
to link service quality measurement with the Abrahaasiw's Theory of Needs. In this
article, Chie and Lin examined needs in order to appeettiatcritical importance of
understanding the people component of quality manageiiesy.used Abraham
Maslow's (Maslow, 1970) five categories of human n&éedse are; physiological needs,
safety needs, belongingness needs, esteem needs anddeibHlygtualization needs. Their
study then "propose(d) a service quality scale fronthiberetical approach based on the
(Maslow's) theory of needs" (Maslow, 1970, p. 190). The asiftdentified service quality
contents from these needs and called this model SQBNHEe association between
Maslow's needs and the service quality components wesuing the nominal group
technique with a group of six specialists from the fieldsiarketing, operations
management and organizational behavior. They used aydorget data to test their
hypothesis and ensure its validity. The responses baok8&1® respondents substantiated
their hypothesis of the linkage between the two systems.

Sila (2005) studied the issue of the setting or contewhich a QM effort was
undertaken. He used the TQM model and identified seven carpractices in TQM.
These practices are leadership, strategic planoisgomer focus, information and
analysis, human resource management, process managemanipplier management. He
examined fivecontextual variablesdormal TQM implementation, ISO 9000 registration,
country of origin, company size, and scope of operatibhe author found "that the
holistic implementation of the seven TQM practices itbuate to improved performance

similarly across subgroups of companies within each xturgkvariable (Sila, 2005, p.
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207). This study examined contextual variables with @gpecompany size and industry
type.

In order to understand the diversity of the compondrgsiality, it helps to
operationally define its tenets into value-creating astid hese value-creating actions are
defined with a high-degree of precision in the form afotsgs national and international
quality competition models. Standing and Vokurka (2003) exahtheefive top quality
competitions in the world:

1. The Malcolm Baldrige National Quality Award from the téal States

2. The European Quality Award representing 16 European icesint

3. The Canadian Quality Award

4. The Australian Quality Award, and

5. The Deming Prize from Japan

The importance of the group selected previously is #tabrding to the 1998
World Bank data, these participating countries repredeit®o of the world Gross
National Product. Consequently, the importance to thedvemdnomic framework cannot
be overstated. The nature of their research was quaitate compared the evaluative
criteria from each of the quality competition modé@lsey proposed a linkage between the
processof implementing QM and theontentof those activities that can influence a firm's
performance and competitive advantage. Their proposivens substantiated,
"propositions show(ed) how the award criteria sup@targument for linking process and
content to deliver strategic differentiation” (Stargdéa Vokurka, 2003, p. 945).

Whereas the previous studies focused on service applisatinother application

of quality management principles involves product dgvakent. Nilsson-Witell, Antoni,
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and Dahlgaard (2005) examined three Swedish firms tonieke the linkage of quality
management processes with their product developmestige The three firms were
from different industries; one firm made cleaning produatsther firm made products for
the aerospace industry and the last firm made induptoducts. A qualitative case study
research method was used. Interviews were conducted 3wttadagers from the firms.
The interviews were designed to ascertain: the dejragccess in their product
development efforts and the types of improvement progiesad and quality principles
practiced. The five principles of quality management ifledtby Dahlgaard, Kristensen,
and Janji (1998) were used. These principles are

1. Management commitment

2. Focus on the customer and the employee

3. Focus on facts

4. Continuous improvement

5. Everyone's participation
The study then "provides evidence supporting the clainthikaguality principles chosen
for an improvement program may be vital for the success d&fygumtiatives” (Dahlgaard
et al.,, p. 765).

Lagrosen and Lagrosen (2005) studied the tools of varimalgygmodels to
determine their effectiveness. They used a qualitativeguhey mailed to 500 Swedish
quality professionals resulting in 265 usable surveysieliwere several types of questions
on the survey. The first section of the survey askedtdbewextent QM values permeated
their company. "The highest response was customer oroemtitilowed by process

orientation and participation by everybody" (Lagrosen &rbaen, 2005, p. 994). The next
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section asked what kinds of QM models used by the conpaie highest responses were
ISO 9000, QS 9000, and the Swedish Quality Award modhel.nExt set of questions dealt
with the types of QM tools used by the firm. FlowchdfdEA and the seven quality
tools, and SPC were the most frequently used toolslaBhsection of the survey asked
about the impact of the firm's quality efforts. A correlatbetween these variables was
done. "The strongest finding of the study is the stedistiorrelation between the values of
guality management and the functioning of the qualigtnagement efforts of the
companies" (Lagrosen & Lagrosen, 2005, p. 949).

Quiality-oriented organizations require the applaratf specialized leadership
characteristics. This premise was the focus of a studiakgliman, 2006) who stated that
although much research has been done on leadership aagenent, and much research
on quality management, there is insufficient knowleddeadership in a quality-focused
organization (Yukl, 2002). The study went on to ideritbypropositions about the
relationship of various leadership characteristics aadirim's execution of quality
programs or the firm or unit's performance. The propositiare based on the "three core
principles of total quality management, namely, custdowrs, teamwork and
participation, and continuous improvement” (Dean & Bow8841p. 94). The outcome of
the article was "the development of a theory of leagefeh quality” (Lakshman, 2006, p.
57).

In calculating any performance gain through a quality manegeinitiative, the
cost of the new methodologies will affect the profilipof the firm. The cost of quality,

therefore, must be understood. Stanwick and Stanwick Y20@Bnined this increasingly
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important concept during crisis periods. They reiteriteccomponent of the cost of
quality as

1. Prevention costs including quality planning and training

2. Appraisal costs including inspections and productrtgsti

3. Internal failure costs including scrape an rework

4. External failure cost including warranty cost and liaplawsuits

The authors went on to state that there are three contpaitrdsutes to a quality
management system. These attributes are technibalyibeal and cultural. The technical
aspects are commonly accepted. The behavioral attrilmatedé

1. "Focus on customer requirements;

2. Improved attitudes and aspirations about quality;

3. Better management through visibility; and

4. Budget padding" (Stanwick & Stanwick, 2003, p. 12).

The cultural attributes "Cultural attributes help developlture in the company
that puts quality first in the minds of employees. Theskide quality as a way of life, and
guality as an ethical value." (Stanwick & Stanwick, 2023L2)

With respect to specific actions related to quality tpleasize during crisis
periods, the following items are given (Stanwick & StakwRO03, p. 13):

1. Training — more on-line training, assist in training esent

2. Prevention — rigorously test programs to expose systwgaknesses

3. Communication — with government authorities

4. Improvement — focus on improving processes



46

5. Career development — these activities foster netwgrknd communication
with others, and

6. Publications — pass along factual information that maydtekx on practices

LaMarsh (2005) discussed quality management's rolevimgichange.
Specifically, the article described how a firm startadgighe Six Sigma model to improve
its products and services and to help structure its cagohange. "Change is how
organizations stay competitive and grow, and Six Signh@w they make change happen
while maintaining a clear focus on quality”" (LaMarsh3p).

First in the article, three different change roles videatified. These roles are
sponsors, change agents, and targets. Sponsors chamgiondment initiatives and are
usually senior employees. Change agents are the improtéeaen leaders and work with
the employees on actually making change happen. Targdtargde are the people
affected by the change. They could be either supporteetractbrs of change. The
detractors of change can present a formidable obstaclet,|flfeioo many organizations,
the experience with change in the past teaches the tdrgesdl changes are to be resisted”
(LaMarsh, 2005, p. 38).

To mitigate resistance to change, LaMarsh (2005) sugghdstee strategies for
change:

1. Develop a communications plan to the affected groupsitdesy the need for
change and the and how it will be done. This communicapéan should come from
senior management and not the change agent.

2. Develop a learning plan to ensure that all skills necgsgl be taught to the

workforce as needed.
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3. Develop a reward plan to ensure the workforce sees a plersasan to
embrace the change.

Review of Shareholder Theory and Quality-driven Performance Literature
Shareholder Theory Literature Review

The following section presents a review of shareholderyh&@he purpose of this
section is to understand the value creation process fr@shiareholder's perspective. The
understanding of shareholder theory is essential, as sldgelalue creation resulting
from quality improvements is the central research hypisthdswever, as is seen with the
various studies that follow, what constitutes sharehaoldlere is open to discussion and
interpretation.

First is an examination of value creation with a stiategw. Haksever, Chaganti,
and Cook (2004) presented this view in their articleeyT$tart with the question, "For
whom the value is created." They answer this questiog @sthree dimensional approach.
The dimensions are financial, nonfinancial, and time. Matigles in the past have
discussed the previous guestion and have settled on tme sities of the argument;
profits are only meant for shareholders of the firm, wbileers believe that the company
should benefit a broader group of stakeholders. Thidealypasses the previous argument
and seeks to understand "how strategic and operationsiothscof managers may
influence different stakeholders in different ways"Kbkver et al., p. 292). Firstly, the
three definitions are differentiated. The definitiorfinéncial value is obvious and needs
no further elaboration. The definition of nonfinancial eailsl "those that do not have a
short-term financial impact” (Haksever et al., p. 295)h&firm. Time value is further sub-

divided into; speed of access to benefits, time savargbthe continued benefits over
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time. The article also discusses the concepesfroying valueThe antithesis of value
creation can come about in several ways. Destroying fimaraiue pertains to "losing
investment and future stream of income" (Haksevel,g1.8296). Destroying nonfinancial
value can involve added stress of uncertainties andui@itipy. Destroying time involves
jeopardizing long-term viability for short-term objeets. In summary, the author
concluded that value could be created and destroyed fallweing ways:

One can identify five possible scenarios for the impaatanagerial decisions:

1. They create value for one or more stakeholder groups witbverse effect on
any other group;

2. They create value for one or more, but destroy value for ome@ of the
others;

3. They destroy value for one or more stakeholder groupsneipositive effects
on the others;

4. They destroy value for all groups; and

5. They create value for all. (Haksever et al., 2004, p. 303)

One of the earliest works on shareholder valuation carabed to an article by
Fama (1965/1995). This is an important article in thetamined the mechanism of how
prices of stocks are determined. To begin with, thexéumdamentally two methods to
predict stock prices. "These are (1) "chartist" or "tezdititheories and (2) the theory of
fundamental or intrinsic value analysis" (Fama, p. 7Bg @hartist technique looks for
patterns of stock pricing from the past for indicatoriitire performance. Therefore,
there is an essential linkage between past performaneensadind the likelihood of those

patterns repeating themselves. The intrinsic valueoapprlooks for the equilibrium price
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of the stock that is dependent of the "earning poteoitidle security” (Fama, p. 75). This
approach looks at the corporation and the context of thereigrg in total, to determine
the most likely profit-earning capability of the firlRandom walks, on the other hand,
"strays for the premise that the major security excharrgegoad examples of 'efficient’
markets" (Fama, p. 76). Further, in an efficient mattketatctual price of a security is a
“good estimate of its intrinsic value" and "actual pricdswander randomly about their
intrinsic values (Fama, p. 76). According to random walistpty cannot reliably predict
future stock prices. The price level is "no more prediettdian the path of a series of
cumulated random numbers (Fama, p. 76). The random walkemto along with the
empirical evidence that resulted from it, indicates $t@tk prices do not always accurately
reflect the earnings potential of a firm. Thereforecktprices should not be overly relied
upon to determine a firm's performance. This dissentaupports this premise, that the
stock price is not an inherently valid indication of gegformance of a firm.

Malkiel (2003) continued Fama's (1965/1995) discussiomodam walks theory.
He is emphatic in asserting that "a blindfolded chimpatiresving darts at the Wall
Street Journal could select a portfolio that would deelsas the experts” (Malkiel, 2003,
p. 60). Therefore, suggesting the recurring non-rationaisyock prices in relation to the
value of the firm. In order to understand random watks,imperative to understand how
the concept of "efficient” is used in this context. Bt "financial markets that markets
do not allow investors to earn above-average returns witttoe pting above-average
risks" (Malkiel, 2003, p. 60). He went on to discussfitide nature of stock market prices
and "found positive stock price reactions during 19981899 on corporate name changes

when "dot com" was added to the corporate title" (M&/KI003, p. 76).
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Sundaram and Inkpen (2004) revisited the fundamentalioues shareholder and
stakeholder value and how they interrelate. Although stédtehtiheory holders that
satisfying stakeholders improves performance of the fittne, Jurported relationship is
largely unsupported by empirical results" (Sundaram &émk p. 353). The authors put
forth the following five parts to argue for dominance of ehalder value over stakeholder
value:

1. The goal of maximizing shareholder value is pro-stakeholder.

2. Maximizing shareholder value creates the appropriat@iives for managers

to assume entrepreneurial risks.

3. Having more than one objective function will make governifigedit, if not

impossible.

4. Itis easier to make shareholders out of stakeholdarsvice versa.

5. In the event of a breach of contract or trust, stakeholdenspared with

shareholders, have protection (or can seek remedresipthcontracts and the
legal system (Sundaram & Inkpen, 2004, p. 353).

The authors also realize that the previous approach without its own
limitations. First of all the "distributional implicatn” (Sundaram & Inkpen, 2004, p. 356)
arises. That is, it is possible to increase shareholdlez sanply by reallocating resources
from a stakeholder to a commodity of value for the sharef®ldaother difficulty arises
with "performance-contingent payments” (Sundaram & InkpeB58). These occur when
considering payouts to shareholders. Certain categorggsmoéholders make payouts a
simple matter. Others though, present complexity, suobrasonvertible debt holders.

What would be the fair amount for these shareholders cothpmacgher shareholders?
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The competition between shareholders and stakeholdednsred by Hillman
and Keim (2001). They found that although there is evidenc®licate that shareholder
value appreciates because of better stakeholder maeageéney found the social issue
participation is negatively associated with shareholdkrev The authors devised four
hypotheses to test. They use Market Value-added (MVA) $tintepurposes. MVA was
chosen because it is a measure that captures thegalativess of firms in maximizing
shareholder value through efficient allocation and managewshenare resources"
(Hillman & Keim, p. 129). For their calculations, MVA = rkat value — capital, "where
market value refers to the equity market valuation ottimepany and capital refers to the
debt and equity invested in the company" (Hillman & Keinmi,39). According to Hillman
and Keim, MVA is seen as the best single measure obtigeterm company performance
among the many metrics available, because it beftected the total picture. Accounting
measures, "such as Return on Assets and Return on Eqeilyssauseful... because they
are not successful in capturing the long-term value afdhgpany or value created for
shareholders” (Hillman & Keim, p. 129). The limitatiams the reliance on ROA and ROE
is relevant to this dissertation in that, although thaeycornerstone metrics for financial
analysis, they are insufficient to determine shadrolaluation. Stakeholder
management, on the other hand, was measure by ssverdlissue participation (SIP)
indicators as community relations, employee relatiomar@nmental performance,
treatment of minorities and women, and so forth. For arsliillman and Keim used
multiple regression primarily to test their hypothetesting 308 firms. As mentioned
earlier, there was a statistically significant relasihip when testing the three hypotheses

that contented a correlation between performance andlgbiders management.
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Nevertheless, there no evidence when testing for the &ilfatars. The authors went on to
test for reverse order causality between financial padiace and SIP. Again, they found
no evidence of this.

A comparative study of shareholder value creation was doKedfyand Roush
(2002). This article compared three types of methods éasoring shareholder return in
countries on both sides of the Atlantic. The firstimetis Market value added (MVA), it is
"the market value of a firm minus its economic book va(#&ef & Roush, p. 1).
Nevertheless, MVA faces a serious problem in thatesdwt differentiate between money
earned recently and money that was earned in the past. MY Audfers from "the size
effect” which means that the larger the firm, thedatge apparent increase in MVA. Of
course, this difficulty may be overcome with the use afesgtandardization procedure,
but it still must be considered. Total shareholdernefliSR) is the next method to identify
shareholder valuation. It is "just the simple perigdie of return in share price with
necessary adjustment for cash flows to and from the shdegh(Keef & Roush, p. 2). A
key feature of TSR is that is takes dividends into agicgiving a truer picture of the total
value realized by the shareholder. Nevertheless, it dideonsider risk-adjusted
opportunity costs. The final method of shareholder v@inaliscussed is the abnormal
return (AR). The AR is "The difference between the oletotal shareholder return and
the opportunity cost is a true measure of the weadthted for the shareholders of the
company"” (Keef & Roush, p. 4). This calculation dsngs into the equation the use of
the Beta value for considering risk and then comparesahiae change in the market
value of a firm over the period of observation. It is tfeers according to the author, a

more comprehensive metric.
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Ramezani, Soenen, and Jung (2002) used multivariate artalgsiamine
alternative to traditional metrics such as return ontga@nd return on investment. They
focused on the assumed relationship between growth anehsitder valuation, that is, the
relationship between growth and performance. Their sdoleyved company financial
performance of 2156 US companies from 1990 to 2000. Ttheeselationship they
compared sales growth with earnings growth. Their "eogbpiresults indicate that
maximizing growth does not maximize corporate profitabditghareholder value"
(Ramezani et al., p. 66). Therefore suggesting that gralehe is not a valid indicator of
firm performance.

Schuster and Jameson (2003) compared four value approAddest Value,
Economic Value Added, Economic Profit, and Cash Value Adileey also discussed the
forward-looking and backward-looking aspect to these approathedormer metrics are
involved at looking at financial performance from the paste the later seeks to identify
a company's current valuation.

Some key points on the comparison:

1. The Added Value technique is limited to measuring histmancial

performance.

2. The EVA "requires the most intensive conversions so tergilored to
company-specific situations, that it can be used fdr batkward-looking and
forward-looking assessment, and that it estimates ao@igte cost of capital,
which is advantageous.” (Schuster & Jameson, 2003, p. 51)

3. Cash Value Added "mainly targets the investment and thetirey cash flow

using cash flow return on investment as the key meaatimerthan
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concentrating on the profit measure. Gross cash flowotderegarded as
comparable to the profit measures in the other approacBebugter &
Jameson, p. 48)

4. The Economic Profit has a strong relationship to theodised cash flow

method.

Latham (2008) studied the role of collaboration betwesearehers and
practitioners in the performance excellence resear@hatiitle centered on the results of a
conference called the 2006 Monfort Summit, hosted at th#dvidnstitute, University of
Northern Colorado. The conference invited a diversamod practitioners and academics
to discuss performance excellence. It focused onieatfpof the MBNQA and the
conference set out to address two fundamental resgaestions: how to sustain the
performance excellence recipients have already achiamddow to reach even higher
levels of performance. For each of these questions, it wentask what the internal
challenges were and what the external challenges toidféinese goals were. From these
high-level questions, they went on to develop 112 speuidicagement questions in order
to develop actual research questions. The managemenbgséstere organized into 11
categories: strategy, stakeholders, processes, inbeg@eople, knowledge management,
metrics, innovation, MBNQA criteria, leadership, andungt (Latham, p. 15). Of
particular interest and relevance to this studyaham's identification of stakeholder
turnover in relation to performance excellence. He staggdhe Monfort group identified
three specific questions:

1. Why stakeholders do not understand the benefits of peaftze excellence and

the MBNQA process?
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2. What are the most effective approaches to educatenaonsly stakeholders

about the benefits of pursuing high performance usinylBEQA?

3. How can organizations describe the benefits and valyssrfairmance

excellence and the MBNQA process to stakeholders (Lath208, p. 16)?

Latham (2008) concluded, "maintaining high performance cdmntken for
granted. Rather, it must be continuously nurtured amelved at all levels of the
organization” (p. 24).

Mele and Colurcio (2006) used the gualitative case study method to examine 21
firms for their level of adoption of TQM methods in their firms. This study is of
relevance in that it raises the issue of "value" and the many dimensions ofiiviglue
possible "to determine 'customer value', a 'firm value', a 'stakeholder" vidieeauthors
also noted, "In TQM literature we note a lack of studies analyzing the contribution of
guality management to value creation and diffusion in the perspective of stakeholders"
(Mele & Colurcio, p. 467). They also found that "TQM produces two main influences:
the first in enterprise culture, the second in management of a firm. The innovaties pus
both in the cultural and in the management directions involve the entire business system
and its specific components” (p. 649). Six primary TQM principles were studied:

1. Customer orientation

2. Human resources

3. Management by process

4. Management by fact

5. Improvement

6. Learning
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Of these principles, the authors found that the customer orientation and
improvement principles were implemented more heavily than the other pesCiiley
also stated that TQM also produced a raising path of innovation, excellent and value fo
firms. Therefore, TQM acts as an enabler for shareholder value through @eréerm
excellence.

Tuck (2005) is one of the latest authors to examine the relationship between
quality awards and stock market reaction. He compared the stock prices obkvahtier
European Quality Award before and after their winning of the award using ¢went s
method. He used the Corrado and Schatzberg (1990) rank test for hypothesisltesting
was found "that the null hypothesis of no abnormal return cannot be rejected and
therefore, it can be concluded that there is no information content in the announcement of
winners of the EQA" (Tuck, p. 981). They did suggest

further research since more research should be conducted to reveal the possible

linkages between financial benefits and the implementation of the quality

improvement programmes and education programmes conducted among the
business community to increase the awareness of the potential benefits quality
improvement programmes can bring to the company, which will eventually lead

to a higher stock performance. (Tuck, 2005, p. 984)

Jensen (2002) discusses the issue of competition between stakeholder theory and
the shareholder maximization proposition. A key dilemma that Jensen brings out is,
"stakeholder theory provides no criteria for what are better or what is vitdeseves
boards of directors and executives in firms with no principled criterion for pnoble

solving” (Jensen, p. 242). Without this "principled criterion"”, special intgresips
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representing the stakeholders will maneuver to gain power and influence over the other
parties. The importance of this article is that Jensen provides a way outdifetimma
called enlightened value maximization and enlightened stakeholder theoryy $impl
enlightened value maximization realizes that "in practice is that ieéllvalk participants
in an organization that its sole purpose is to maximize value, we would not get maximum
value for the organization” (Jensen, p. 245). The enlightened stakeholder theory is an
elaboration of current stakeholder theory. It states that "that the objecisteh of the
firm is to maximize total long-term firm market value. In short, chamgéstal long term
market value of the firm are the scorecard by which success is megSeareskn, p.
246). In conclusion, Jensen points out that, having stated out the criticality of market
value, the "balanced scorecard" approach, with its numerous metrics, Fajosen-
focus management from its central chore of making money for the investors.

Before leaving the topic of shareholder value creation, it is necessamgnmex
a contrarian view of the assumed paramount importance of shareholder value. &r Wagn
(2000), the comments of management consultant Allan A. Kennedy. He believes that the
end of shareholder value, as we know it, is at hand. The reason is that shareholder value
too narrowly defines the universe of players in a firm and the lives that it touctmas. Fi
must broaden their perspectives else, businesses will continue to have ingréageg|
difficulties in dealing with the disenfranchised people of the universe ofrsilalezs. As
evidence of the ‘wrongness' of the current situation, Kennedy sites therdixtary
annual salaries that are given to some CEOs. He believes that the reassnsfaration
is that generally, the board of directors for most major firms is populated BEiDs of

other major firms. Consequently, you have a situation where one CEO can approve an
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extraordinary large compensation package for the CEO of a company, wasralda
expectation that the favor will be returned. This is assuming, of course, th&@he &e
on each other's boards of directors. Kennedy feels that the real purpose pbayg@rio
share wealthFor example, instead of downsizing a company to save short-term
immediate costs, firms can instead grow their intellectual capital b€ktey can do this
by emphasizing research and development and by retaining the highly sialletéim
employees who have an abundance of company and customers knowledge. Kennedy set
three key actions to do this:
1. Define the real purpose of the company and how it e=alts goals
2. Reinvigorate the company's future prospect by moredspgon R&D and
better aligning new products with new customers and etark
3. Reconnect the firm with its local communities. In redenes, many firms have
developed poor relations with their communities by tiegly affecting actions
in the community.

Continuing with the discussion on the alternative viewpoint of shareholder value,
Goldenberg (2000) felt that shareholder value was detrimental to a firm. This is a
important contrarian concept to reflect on, as the basis of this dissertaheruidity of
shareholder value in its many forms, some researchers disagree. Gplib&sgo other
analyses that provide limitations in order to refute this claim:

1. Affected by perfect competition. Goldberg states tiraishareholder value
proponents subscribe to the homogeneity doctrine andoduis theaningful
difference between each industry's goods, producersustomers”

(Goldenberg, 2000, p. 30).
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2. Shareholder value proponents assert that profits wik dhie price of a firm's
stock. This assumes perfect knowledge of the market apalimmediate
action. However, a firm's economic value is more than a simpltiplication of
the number of shares issued by the stock price thersbiediting a key
shareholder value premise.

3. Corporations commonly disclose "adjusted" financial datas not to tip off
the competition of key financial strategies that it rhaydoing. This action
would consequently preclude the use of perfect knowladgemption to drive a
rationale stock price in the market. Closely aligned ighenomenon is the
realization that stock prices are driven often by exteumaglated events as the
case of "The Asian Flu" in the US stock market a decade ago.

4. Another serious limitation in the use of shareholdérevés that many stocks are
bought and sold repeatedly, as is done by institutioading and sell offs. This
fact makes the ownership of the firm amorphous. Therejorepften have a
situation where a firm has distinct and opposing sharetsopteups. One group
'in it for the long run' while the other group aims to aslsoon as it reaches its
target value, no matter how it gets there. Even to thetknng detriment of the
firm.

5. Interestingly, court case over the last two decades stat filna is under no
obligation to maximize stock prices. As Goldenberg say$iy'wo duty to
maximize shareholder value? It is infeasible to do iotp&' (p. 30).

Further limitations of shareholder value were examined by Koslowski (2000). |

his article, Koslowski argues that although increasing shareholder value iislg i
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goal of any company, its full benefit is not understood. He sees that increasing
shareholder value is of means for controlling the firm. In other words, "jaradit
shareholder value... are not the final purpose of the firm, but an instrumental end"
(Koslowski, p. 138). Koslowski points out only one kind of firm in which the sole
responsibility is to create shareholder value. These are financialdirchsas investment
banks, life insurance companies, and investment funds. The reason these types of firms
are unigue, according to Koslowski, are that "shareholder value is not only thetesi
measuring the performance of the firm but the product for which theses fivestae

into existence" (Koslowski, p. 140). However, Koslowski feels there has been a
corruption of the shareholder value aspect in broadening the concept from financial
institutions to industrial firms. Koslowski states, the "spillover from tharfcial firms to
the industrial firms has caused an inversion of the shareholder value principle fingm be
the control principle to being the purpose of the fifinis phenomenon has another
serious implication that is relevant to this dissertation. That is, when shareballdeis
limited in its definition, then stock appreciation takes precedence over production. This
lack of attention to production can be detrimental to the firm’s long-term profit
generating capability. In fact, this serves to add the element of spacutao the value

of a firms stock, thereby precluding rationale marker pricing mechanissrstated,

"Since the price of the shares in the stock market does not just reflect thalueadf the
firm's productivity and performance but is also subject to mere speculation, the
management has an interest in becoming involved in speculative manipulations of the
value of the firm's shares..." (Koslowski, p. 141). This assertion is an important

consideration in this dissertation.
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A final point of concern that Koslowski (2000) has concerns with is the ethics
involved in the shareholder valuation process. He acknowledges that although
shareholder value maximization is widely accepted, "Not every pursuit andtionnof
profit is accepted by the law as well as ethics" (Koslowski, p. 145). This sriubgn
creates a dilemma of the sometimes-competing entities of individues et social
ethics. In this context, Koslowski points to a divergence in Protestant and Catholic
doctrine. The Protestants believing, "social coordination is that since the haisman i
much distorted by original sin he or he cannot intend the common good as." That this
must be left to "the invisible hand using the individual's inevitably selfish interdimhs
needs for its good" (Koslowski, p. 146).

The efficient market hypothesis (EMH) has for over 30 years has provided a
rationale for stock prices. It asserts that the market is a rationabemant and that
stock prices accurately reflect the true value of the company's shares. Catigethere
is no profit to be made in looking for "undervalued" stock, which are, in fact, properly
valued. Of course, this is assuming similar levels of risk (“Efficientkiglairlypothesis,”
2008).

Malkiel (2005) examined the arguments both supporting and contradicting EMH.
Malkiel presented some convincing comparisons between the long-term pederofa
the S&P 500 and professionally managed equity funds. During one 20-year period ending
in 2003, for instance, the S&P 500 averaged 12.78% while the average of a group of
equity funds averaged only 10.54% (Malkiel, 2005, p. 3). On the face, this data gives
some strong evidence of the merit of EMH. Another interesting situatibe is t

inconsistency of the professionally managed funds. Malkiel pointed out the radical
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differences in returns for funds from two different four year periods, 1996 — 1999, and
2000 — 2003. This situation is not confined to American firms. In fact, " Over a 10-year
period ending December 31, 2002, over 80% of the actively managed funds
underperformed the index" (Malkiel, 2005, p. 6).

Nagorniak (2005) performed a qualitative assessment on the efficiency of the
pricing of stocks in the market. The article did not support EMH and its assertion tha
stock prices truly reflect company performance. He believes that propgicaia
techniques can find undervalued stocks where above-normal returns can be made.
Nagorniak states that this can be done by combining "public data with 'private’ da
(proprietary ways of looking at the data and specialized sources of data" (p. 44). Thi
point is crucial for this study. That stock prices do not necessarily rdfletitue state of
a company's performance and therefore, other measures should be used.

Cheah (2005) used "event study methodology... to measure the stock price effects
of the announcement of quality awards" (p. 685), specifically, of firms winning the
Malaysian Prime Ministers Quality Award. The finding was that thereatiststally
significant impact on market performance following the announcement. However, some
of the difficulty in assessing the meaning of this non-significant perfarenaray lie in
the problem of "thin trading”, that is, where there is non-synchronous trading of the
stock. This type of trading could lead to a downward bias in estimating the stocks beta
value. This bias could contribute to an inaccurate or distorted understanding of the true
value of the stock in relation to firm performance, which is a contention of this study
One further finding in the study was that "service-sector companies arg@ronesto

outperform the market index as compared to the production-sector companies".(p. 690)
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Cheah (2007) continued his examination of the stock performance of MBNQA
winners using long memory models commonly used in financial economics. He too
acknowledges the dilemma of using stock prices to ascertain company paderma
resulting from winning an NQA. The dilemma assumes two components. First that
investors "believe that quality leads to business excellence in termsrafififigand
second, that investors would "acknowledge the benefits that these qualiths dnag in
terms of sustained significant abnormal returns” (p. 210). The study examingatthe s
performance of eight recipient companies between 1988 and 1998 and found that none of
the firms (exhibit(ed) long memory at 150 and 200 trading days after winning the
MBNQA" (p. 211).

Quality-driven Performance Literature

One of the earliest studies conducted to assess the impact of quality martageme
on company performance is a 1991 U.S. General Accounting Office report. This study
was conducted at the request of the Honorable Donald Ritter or the U.S. House of
Representatives (GAO, 1991, p. 1). The purpose of the study was to assess the impact on
company performance of firms that have adapted TQM methods. Of key importance
behind the study was the fact that, "In recent years, a number of U.S. companies have
found that they could not accomplish world-class quality by using traditional appsoache
to managing product and service quality” (GAO, p. 2). The TQM approaches, "also
reflected the criteria used in the Malcolm Baldrige National Qualtaii" (GAO, p. 8).

The target of investigation was the 22 companies or divisions of companies that had
received Baldrige site visits during 1988 and 1989. The GAO study found improved

operating results in four areas: better employee relations, improvediop@maticedures,
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greater customer satisfaction, and increase financial performaredivEmsity of these
dimensions reflects a holistic view of quality and performance. That ig, dhermany
dimensions to performance improvement and they must be considered in context to
accurately reflect this multidimensionality. In the area of em@®gisfaction, the study
found improvements with respect to job satisfaction, attitudes and behavior. These fact
were measured in employee satisfaction, attendance, turnover, safetyldmcahda
number of quality improvement suggestions generated. The results of 52 observations of
these indicators were 39 increased, nine declined and four were unchanged. The GAO
study then examined improved operating procedures. The measures used visdig/relia
timeliness of delivery, order-processing time, production errors, produetitead
inventory turnover, quality costs, and cost savings. From 20 of the companies, 65
observations were collected. The results were that 59 showed improvement, twe becam
worse than before and four indicated no change. Customer satisfaction wasechegs
using customer satisfaction surveys of the perception of product or service. Seventee
companies provided 30 observations. Of these, 21 had improved, three became worse and
six were unchanged.

The final part of the GAO report dealt with financial performance of thesfirm
The study used ratio analysis of three factors: sales per employee ore@ssets, and
return on sales. Fifteen companies provided financial information for a total of 40
observations. The findings were that 34 of the 40 observations improved while the other
six declined. Furthermore, market share had increase for nine of 11 reporting @snpani

while sales per employee increase in all 12 reporting companies.
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So in summary, the report concluded:

1. That current quality practices in American compani&se not keeping

them globally competitive

2. That TQM methods offered a structured method to incremsdity of

products and services

3. That the Malcolm Baldrige NQA evaluation criteria andM @hared many

of the same methods

4, That firms benefited in four areas: better employdatioms, improved

operating procedures, greater customer satisfactiu, irgcreased financial
performance

Companies that adopted quality management practices experienced an overall
improvement in corporate performance. In nearly all cases, companieseithabias
guality management practices achieved better employee relations, higthectjvity,
greater customer satisfaction, increased market share, and improved iiitgfiGRO,
1991, p. 2).

What follows are three articles from Hendricks and Singhal (1996, 1997) and
Singhal and Hendricks (2001). These authors explored several aspects of quality
improvement initiatives and firm performance. In all of the studies that follaw, t
authors examined firms that won some kind of quality award associated with TQM.
Included in their study were winners of the MBNQA and other quality awards. Noting
from the previous body of research that the generally accepted componeQis! of

systems are generally aligned with the MBNQA evaluative crit€idmsequently,
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examining firms using TQM can reasonably be used as a proxy for firms usin@MBN
practices.

In 1996, Hendricks and Singhal first looked at "abnormal change in the stock
prices of a sample of firms on the date when information about winning a quality award
was publically announced” (p. 415), specifically, the stock price was studied freen thr
years before the winning of a quality award. They also studied whetherdhefrihe
firm changed after the event. Another factor studied was the size of the fienauthors
hypothesized that the larger the firm, the less the change in the stockquidebe since
larger firms would generally have been more visible to investors before the dammpeti
in the first place. Another factor examine was the source of the quality.aldeat is, not
all quality awards bestow the same amount of prestige as other quality awards. For
testing the stock prices, they calculated the cumulative abnormal stock retemfpom
three years before the award until one year after winning the award. Ebey al
categorized the firms into small and large firms. These data "are fugg#gsa scenario
where large firms may be embarking on quality improvement programs becdhs# of
poor stock price performance” (Hendricks & Singhal, 1996, p. 434). In summary, their
finding was that, "Overall the evidence indicates that the stock market peadtsely to
winning quality award announcements" (Hendricks & Singhal, 1996, p. 434).

Hendricks and Singhal (1997) again looked at the impact of winning quality
awards on company performance, taking a different methodological approach thean in t
previous example. Their paper started with a discussion of the numerous studies that
showed no clear evidence that participating in a quality program eithedhigprm

internally or helped in the financial marketplace. Mentioned also was the ensrab
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Accounting Office (GAO) study in 1991 of the impact of TQM on financial performanc
The GAO used market share, sales per employee, return on sales and retustsda ass
measure operating results, which this dissertation also focuses on and not on the
performance of the stock price. The GAO had results that were favayald@M efforts
and their impact on company performance. Next mentioned was a 1993 study by the
accounting firm Deloitte and Touche. In that study was favorable for cost saving
identified, limitations were noted:

A common limitation of the... studies is that they do not test for the statistical

significance of the improvements in performance. Additional weaknessedanc

the survey nature of the data and no attempt to control for potential industry- and

economy-wide influences. (Hendricks & Singhal, 1997, p. 1260)

The first hypothesis they tested was if implementing an effective Tlytram
would improve profitability. Profitability was measured by operating income éefor
depreciation. The second hypothesis tested was that implementing an eff€dtive T
program would increase revenues. Revenues were measured by net sales. The final
hypothesis tested was that implementing a TQM program would reduce costsv€rests
measured by the sum of CGS and G&A expenses divided by annual sales. Theestudy us
data from 463 firms which were found by scanning on-line databases with therkey ter
"quality" and "award" during the time period. The firms had to have six péalasta
available before the winning of the award and one year after. This dissediffiered in
that only the preceding 3 years were targeted as three years afiesatige For data
analysis, the Hendricks and Singhal (1997) identify control firms with whiclmpare

the quality award-winning firms. These control firms were to be of the sétheo8e at
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least at the two-digit level with comparable sales. These would then be ah¢med i
matched pairs with the award-winning firms for analysis.

In summary, Hendricks and Singhal’s (1997) study "provide(s) strong evidence
that firms that have won quality awards outperform a control sample on operating
income-based measures” (p. 1271). The increase for the operating income for the test
group was 48% higher than the increase for the operating income for the canpbgr
companies. This point is particularly relevant for this dissertation in thattogera
income and the associated metrics are a truer reflection of the impaaiality g
improvement initiative than a simple reliance on the stock price. Hendricks ar@iSing
(1997) also suggest that an area for further research is to consider théecisicacof
the firms involved in quality initiatives as these management charactensty
influence the value of quality initiatives.

The last study by Singhal and Hendricks to be reviewed is their 2001 study in
which the authors sought to examine the long-run implications of adapting TQM
methods. Singhal and Hendricks used the stock price as a comparison metric between
firms that did or did not win some kind of quality award during the period understudy.
They picked firms to study that data was available both 4 years before aats3fter
the winning of a quality award. As with Hendricks and Singhal's (1996, 1997) previous
studies, they sought out comparable firms to compare performance. Moreoverthéo f
control for any potential bias in the selection of control firm, three diffe@rttal
groups are considered: (1) an industry-matched group, (2) an industry-scteethat
group, and (3) and industry-size-BM (book-to-market)-matched group” (Si&ghal

Hendricks, 2001, p. 363).
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For determining abnormal market returns for the award-winning firmsh&ling
and Hendricks (2001) choose three methods: "(1) buy-and-hold returns (BHARS),
cumulative abnormal returns (CARSs), and (3) mean monthly abnormal returns
(MMARS)" (p. 362). The reason that they choose three methods is because there "is
considerable debate in the literature about the correct methods and benchmarks for
examining long-term results" (Singhal & Hendricks, 2001, p. 362).

The summary of the study was that "During the implementation period we do not
find any significant difference in the stock price performance of efeediQM
implementers and the various groups of matched control firms. During the post-
implementation period we find that the sample of effective TQM implementers
significantly outperforms the various matched control groups” (Singhalr&iteks,
2001, p. 368).

The focus of the study again, was on the long-term results. The long-term aspect
of the question of the value of quality initiatives is important. The long-term aspect i
important because the market may not be an efficient interpreter of qoglitgpviement
initiatives. Singhal and Hendricks (2001) posited, "Our results indicatehthatadrket
underestimates the efficiency gains from TQM and under reacts to the atifmmm
conveyed by winning quality awards" (p. 367). This is a key point and a position that
taken in this dissertation. That is, that the results of a firm's stock priceas/atd
indicator of the performance of a firm and as such, measures that are mdrardire
needed.

Sila and Ebrahimpour (2005) studied the impact of TQM orpemmy performance.

This reference was used to determine the approach takerespict to methodology and
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results. A 133-question survey measuring 27 indicatorsesatsto 1500 manufacturing
companies in the U.S.; 220 usable surveys resultect@ted equation modeling was used
for data analysis. The "results show that especially Ishgieand information and analysis
play a significant role in shaping the quality focus ahpanies" (Sila & Ebrahimpour, p.
1137). Also shown is that "TQM factors are holistichia synergies must be created
among them to achieve favorable business results" (SHar&himpour, p. 1137). One
counter-intuitive finding of the study was that "custofieeus has no direct or indirect
effects on business results” (Sila & Ebrahimpour, 88)1

Continuing on the theme of quality improvements and Viatlne, James P. Wilson,
Mary Ann Walsh, and Kim LaScola Needy (2003) specificallgrassed the impact of ISO
9000 and Baldrige Award winning on the performance of neantufing firms. The
method used to test the ISO 9000 benefits was to comimleo& ISO 9000 certified firms
in eight categories according to annual sales. The aull@rsbompared the recurring and
non-recurring costs and benefits looking for a stati$yisanificant difference in the costs
and benefits. Although they found recurring benefits to beegailarge non-recurring costs
necessitated prudent judgment prior to undertaking 1ISO @@fication. The method
used to test the benefits of the MBNQA was to comparsttiok price of the winning
companies with the S&P 500 Index, an often-used apprdaetresults were that "the
'‘Baldrige Index' for the manufacturing companies otipered the S&P 500 be a ratio of 2
to 1..." (Wilson et al., p. 8). One other particularlyengsting observation was that
"developing a well-established quality program that l¢adgnning the MBNQA takes a
lot of time in comparison to the one to two yeatakes to become 1SO certified” (Wilson

et al., p. 8). This is an important concept with respettie cost of quality for a firm. That
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is, spending too much on implementing a quality improvemegram can actually be
detrimental to company profits, at least in the shontter

Morris (2006) also studied the effect on firm performasfdams that became ISO
9000 certified. He studied firms in the electronicsustdy using variables that related to
firm value including; amount of inventory, net property, plam equipment (PP&E) , of
age of PP&E and current assets. The results of his regressed failed to support the
hypothesis of increased firm financial performance (Mopi 232). Morris indicated
though that this may have been attributed to an errora=sestion of improved
performance to begin with. He also stated the perhapedken for getting ISO 9000
certified has less to do with increasing financial pennce than the firm having
"aspirations for international sales, competitive press or because of major customer
requirements” (Morris, p. 233).

Lee and Hwan (2005) examined whether there were economg fgain
improving service quality in the Taiwanese banking ingu3tne authors felt that financial
ratios were not appropriate to measure economic benéfiey used qualitative surveys
based on the SERVPERF model to rate the customer'ppense The research "employs
a linear structural model to analyze he causal rekttips among service quality, customer
satisfaction, and profitability..." (Lee & Hwan, p. 643).i¥hesearch was based on 145
usable surveys from customers and 124 from manageréindimgs indicated, "service
quality significantly influences customer satisfactama customer satisfaction has directly
influences purchase intentions but, customer satisfadtbes not significantly influence

service quality” (Lee & Hwan, p. 646).
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As with any business undertaking, there are always nekslaallenges associated
with the action, including quality improvement initiss; Jacob, Muda, and Tang (2004)
pointed this out for the MBNQA process. They cited tinegor problems associated with
the business decision of committing to NQA competifidre problems are:

1. The preparation process for MBNQA is expensive. Somesstiggest that the

effect of this expense is that "the award can be bouglul{Jzt al., p. 898).

2. Winning the award is not singular guarantee that a Brproviding quality
products and services. The authors point to the expera@r€adillac which
even after winning the award, still did not receive highlity ratings by other
sources such as Consumer Reports magazine and J.DsPower

3. Critics have charged that the winning of the MBNQA is alsg@uarantee of a
firm's ability to compete or be more profitable.

Of key importance to this dissertation is the asselfiothe authors that many
previous studies on company performance of NQA winning coiepéaled to control for
extraneous factors. This fact could raise serious qusestioout any alleged linkage
between winning the NQA and subsequent stock performaheestlidy methodology
consisted of making a matching pair comparison betwe&t@winning company and a
comparable company which was is the same three-d@it&kegory. Importantly, the
study found, "no significant differences between the dwanners and matching sample
firms across profitability indices" (Jacob et al., 208406). The study went on to perform
a multivariate test using several financial indicaties EBIT to sales, Debt to assets,
capital expenses to sales. In this comparison, "the awarergi were valued 11.4 percent

higher than the firms in the matching samples. Thisatds that the award winners are
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valued higher than the otherwise comparable firms..." @atal., p. 910) In fact, the
financial value indicators that were higher than the gaeample were there before the
competition that may indicate those high-performing dilame the same firms that tend to
compete and win the award. Nevertheless, this factoe @oes not suggest a causal
relationship between NQA competition and improved peréorce. The mixed results of
Jacob's study are that business managers are facealdiléimma whether or not to invest
the time, money, and effort in preparing for a MBNQA contioeti

Dean and Tomovic (2004) continued in the quest to anseeubstion of the
value of NQA competition to a firm. They identified a kmyjint to the competition and
evaluation process. The point is that firms are evaluatédtbntheir Baldrige approach-
deployment and their business results. That is, the éddgie evaluation process itself
recognizes that the two elements are not the same. Tiat@an have an excellent
process excellence process in place and still not susteediness. Conversely, a firm can
be successful in the marketplace and not have a welldated process excellence process
in place. Dean and Tomovic see a serious problem witlithation, "Successful
implementation of the Baldrige model is confounded witrelent business results,
because excellent business results are themselves gatmodel.” Furthermore, they
"can't ascribe any validity to the weights (referring#® $coring weights of the evaluation
worksheets) assigned” (Dean & Tomovic, p. 41).

The importance of this dilemma is that the scoringesystself can preclude the
possibility of using the winning firms from being a prediadf company performance in
the marketplace. What is missing is the ability talggth a direct linkage between

performing some internal process change under the auspigeslity improvement and
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follow-on gain in the marketplace. The authors contheatthis relationship can be
established if access to intercaimpany Baldrige deployment information was made
available. Unfortunately, this detailed informatiomet readily available to most
researchers. One reason for the unavailability of thsrmation is that it is not part of the
NQA evaluation process to begin with; it is not in onéhefseven areas of evaluation.
Other information that can be of great use in quanéadvaluation is private and not
disclosed outside the company. Finally, the NQA evalustraorksheets are not disclosed
as part of the announcement process. Only the names ahtiersvare announced.
Therefore, information on how the competitors scoreshith of the seven NQA evaluation
areas is not available. A number of the winners thougle slaared some of their quality
management techniques with others to foster mutuala@vent.

Foster (2007) examined the impact of Six Sigma programs on firm financial
performance. His findings had mixed results. On such variables as freecvasimd
asset turnover, he found a significant effect. However, he found no such effect on the
variables of sales, return on investment or firm growth.

Martin-Castilla and Oscar (2008) added another dimension by examining
performance excellence and its relationship to knowledge management (KMpeand t
EFQM evaluation criteria. "The EFQM model uses nine basic criteria.dfithese
criteria are “enablers”; leadership, policy and strategy, people, pripemd resources,
and processes. The other four criteria are; “results”; customer resojte pesults,
society results, and key performance results" (Martin-Castillzsé&ar, p. 138). KM
resides within Category 4 of the MBNQA evaluation criteria, Measuremaatysis,

and Knowledge Management, reflecting its level of importance. This antictenaed by
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drilling down into the specifics of exactly how KM drives performance exuoedleThe
authors did a qualitative study by examining each of the each of the nine EF&ha crit
and analyzing the relationship of the criteria with aspects of KM. Fample, in
critiquing EFQM Criteria 2, Policy and strategy, the authors stated how, yRold
strategy” criterion must manage the intellectual factors that cordribuhe achievement
of business success" (Martin-Castilla & Oscar, p. 142). The authors conclutled tha
"Organizational success depends on the performance of knowledge and abilities.
Innovative creativity, people’s motivation, allies and suppliers are key safrces
competitive advantage. Organizational learning is a secure path to egeell®lartin-
Castilla & Oscar, p. 153). The assertion that organizational learning is a path to
excellence drives home the proposition the KM is an element of all of the components to
a quality program and an element that can be exploited as any other talemnt thesfi

Han, Chen, and Ebrehimpour (2007) studied the influence of ISO 9000 and TQM
and performance. The relationship between ISO 900 and TQM is important in that it
illustrates the salient characteristics in common between the two diftard yet but
complimentary QM systems of ISO 9000 and TQM. This is an important consideration
for quality planners. They used structural equation modeling and a 5-pointdckést
survey of 441 usable responses of US firms who had been 1SO 9000 certified. The study
of ISO 9000 and TQM brought out several key concepts of relevance to this study. Of
key importance was their focus on the competitive ability of the firms involveeférs
to the firm's ability to grow and prosper among other firms in the marketldea"et
al., p. 5). This is operationalized into four variables of cost, quality, delivery, and

flexibility. The next construct considered was customer satisfactioradthers
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measured customer satisfaction with four indicators: "number of customplatots,
number of repeat customers, customer retention rate and level of custosfiectgat..."”
(Han et al., p. 6). Business performance was then considered. Two indicatouseere
"profit and market share." (Han et al., p. 6). From these questions, 10 hypotheses wer
developed for testing. The conclusion was that "there is a significant, positive
relationship between ISO 9000 registration efforts and TQM practices"gtHdn p. 16).
An outcome is that, "this study supports that ISO 9000 registration efforts do n@ have
direct, positive relationship with business performance” (Han et al., p. 16).IA fina
unexpected finding was to "refute the claim that there is a direct, signifelationship
between TQM practices and customer satisfaction" (Han et al., p. 16).

Lakhal, Pasin, and Limam (2005) studied company performance of Tunisia firms
that implemented TQM. They focused on three research questions:

1. Which quality management practices are critical?

2. How different quality management practices are refated

3. What is the nature of the relationship between qualitpagament practices
and performance? (Lakhal et al., p. 626)

They used the following management practices to define TQM:

1. Top management commitment

2. Organization for quality

3. Employee training

4. Employee participation

5. Supplier quality management

6. Customer focus
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8. Quality system improvement/information and analysis

9. Statistical quality techniques (Lakhal et al., p. 627)

Continuous support
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The previous criteria commonly are used among writers on the subjectndxtey

built seven hypotheses around these and sent questionnaires to 133 Tunisian companies.

They placed these firms into one of three categories of performancey, stredium, and

weak. This evaluation was based on ROI, ROA, and growth of sales. The authors

examined the causal relationships using path analysis, "a multivariatecahaly

methodology for empirically examining sets of relationships represented form of a

linear causal model" (Lakhal et al., 2005, p. 632). Lakhal et al. concluded, thial'cruc

role played by top management commitment and support and clarify the relative

importance and the interplay between infrastructure, core practices andatigaal

performance” (p. 640).

Sila and Ebrahimpour (2005) used structural equation modeling to test 23

hypotheses regarding the linkage between TQM and business performandergrupet

their study, the identified eight quality model factors:
1.

2.

Leadership

Strategic planning

Customer focus

Information and analysis
Human resource management
Process management

Supplier management, and
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8. Business results

It should be noted that seven of the eight evaluation factors constitute the
MBNQA evaluation factors, which makes this study of particular interestn Ehe list
of eight factors, the authors developed 27 performance indicators. Next,itbesaut
constructed a 1-7 point Likert scale survey that was sent out to 1500 manufactorgg fi
From this, 220 usable surveys resulted. The results "show that especialighgadad
information and analysis play a significant role in shaping the quality fafcus
companies" (Sila & Ebrahimpour, 2005, p. 1137). Also of significance is that "TQM
factors are holistic in that synergies must be created among them to achozablta
business results” (Sila & Ebrahimpour, p. 1137).

Balasubramanian, Mathur, and Thakur (2005) used an event study methodology
to determine if firms that won the MBNQA performed better than firms that us€dhe
Power and Associates (JDPAA) program, for their performance improvemetivas.
The analysis was done by using the least square market model and tested 34 NQA
winners and a total of 110 JDPAA winners. First, they labeled the day of the award
announcement as 0, to represent a baseline date. They proceeded to compare company
performance with the cumulative average abnormal returns using a weigtéeds the
market proxy. For example, to test the JDPAA, the authors did a sign test for e day
the award and found no statistical significance of the variance in the stoelbeticeen
that day and the following day. For the MBNQA winner, on the other hand, abnormal
returns were indicted at the 1 percent level, which was consistent with the Isygothe

Saizarbitoria, Landin, and Fa (2006) performed a qualitative study using the

Delphi method on a Spanish companies who had implement QM. The authors asked a
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panel of experts from the solicited companies their opinions of several aspects of
implementing 1ISO 9000. The categories were

1. Cost savings

2. Productivity

3. Quality costs

4. Stock rotation

5. Product delivery times

6. Errors and defects

7. Processing orders

8. Security

They found, "the implementation of ISO 9000, if done correctly, contributes to
unifying the workers' way of working and the criteria to be followed, with pesgffects
on the operations” (Saizarbitoria et al., 2006, p. 123). However, it was further Btdfed t
"a direct causal relationship could not be established between the implementdieseof t
standards and an improvement in economic results" (Saizarbitoria et al., p. 123). Two
beneficial products though were indicted though. First, that the "increased adntrol
operations, contributing to an improvement in the quality of the products and services
offered" (Saizarbitoria et al., p. 123). A second benefit is "an improvement in brand
image of the company" (Saizarbitoria et al., p. 123).

Another dimension of understanding quality and performance is realizingshere i
a difference between the level of quality received by a customer andi¢hefiguality
expected by the same customer. This forms the basis for a customer survey tooa&now

the SERVQUAL survey. Using this tool, Lee and Hwan (2005) studied the relaponshi
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between profitability and customer satisfaction in the Taiwanese Balmdagtry. They
held that "traditional financial ratios are not appropriate for measuringctieomic
benefits of service quality improvement” (Lee & Hwan, p. 635). The relevanhesof t
study is that it provides other avenues to define performance improvement. B asses
service quality, they used SERVQUAL in which quality is defined as the eiite
between the customer's perceived quality and the customer's expeceed fialauthors
used the following seven assessment characteristics in their study:

1. Deposit activities

2. Loan activities

3. Overdue loans

4. Foreign exchange

5. Trust activities

6. Securities activities

7. Surplus

The study developed a "model of the relationship between perceived service
quality and attitudes; the model development is based on the establishment of attitude
theory..." (Lee & Hwan, 2005, p. 638). The authors also "hypothesize(d) that market
share is an explanatory variable for customer level satisfaction'§(lé@an, p. 641).
This resulted in a total of eight null hypotheses. Surveys based on SERVQUAL and
SERVPERF were used and resulted in 145 usable questionnaires. The study concluded,
"that the performance-based scale developed SERVPERF model and the customer
satisfaction on profitability model are confirmed to accurately represeftaiwanese

Banking industry.
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Taking a qualitative approach to evaluating firm performance, Easton andl Jarrel
(1998) performed an event study on firms by interviewing senior executives from the
firms. They used nonparametric statistics to test their hypothesesrtigatvho
employee TQM performed better as measured by internal performanaeesrtietn by
performance in the stock market. The metrics used were net income, opeiEing,
sales, and inventory. The tests however, did not validate the hypotheses. Thevasticle
relevant to this study in that the authors discussed their challenges to thettrigit
metrics to validate performance. They noted that much of the data needed i$, interna
company operations-type data and consequently not available to the typicalhesear
particular challenge to their study was the differing approaches tb iged by the
various firms. Not all of the firms used the same quality improvement components under
the broad category of TQM. The MBNQA process however, does not suffer from this
problem since the operational definitions involved are all precisely defined in the NQ
documentation, which follows later in this study. To determine the change in
performance, Easton and Jarrell used the 5 years following the impleioeofahe
firm's TQM program and compared that with a proxy performance leveal oastree
other comparable firms that did not implement TQM. "The impact on performance is
then measure by the excess unexpected performance, the differeneanliaave
unexpected performance of the event firm and the unexpected performana®ofris
portfolio” (Easton & Jarrell, p. 258). Also of particular use in this study was the way
Easton and Jarrell considered stock prices. "First, this study does not focusfiadhe

of information events (‘announcements’) on the capital market. While we exaoake s
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returns, we use them for a different purpose — as a comparatively ‘clemallo
performance measure" (Easton & Jarrell, p. 261).

Przasnyski and Tai (2002) looked at the stock price of a number of firms and the
reaction of the stock price on the day of the announcement of winning of an NQA. This
study focused on the stock market price of MBNQA winning companies, that is,
publically traded companies. This article is important to this dissertatithrai it seeks to
determine actual and not speculated shareholder value following the NQA tmmpet
Przasnyski and Tai examined the professed stock market gains that weskquubii the
NIST which showed that from 1988-1995, NQA winning companies appreciated three
times more that the Standard and Poor's (S&P) 500 index. However, the authors assert
this calculation is flawed in that it is "calculated without adjusting foketaand
industry factors and were not annualized" (Przasnyski & Tai, p. 393). This isasser
methodical error and one that this dissertation sought to avoid. This was done by
examining NQA winning company's performance in contexhe performance of its key
competitors. This mitigates the "raising tide" phenomenon, which is the gfétc
happens when one company is performing "above average" when in fact; it is only
average among its peeRrzasnyski and Tai also performed an unique technique to help
validate differences between NQA winning and non-winning firms. They conducted a
matched pair analysis with a comparably sized firm in the same industrgalitgnihe
findings indicated, "that the spectacular returns of the stocks of winning caapani
claimed by earlier studies were due to market and industry factors, i.e. dnedmang

stock market and prosperous industries" (Przasnyski & Tai, p. 399).



83

Wisner and Eakins (1994) did an earlier study on the effect of quality on firm
performance. In this study, Wisner and Eakins found that the companies who competed
in the NQA were also high performing companies by other means of evaluation. For
instance, Globe Metallurgical Inc., which won a NQA, also received a ShingofBri
Manufacturing Excellence and the European ISO 9000 Quality Certificatrarthér
NQA winner, Federal Express, had won over 195 awards for their quality effoitsg)
the period under observation. However, the qualitative nature of this study precluded the
testing of this anecdotal evidence to determine a more compelling causahsbligt
One question raised by the study "is whether the Baldrige Consortium iceptoiguct
guality leaders adequately among the applicants" (Wisner & Eakins, pt 3&)ot
apparent how germane this matter is in the competition process but it appeared to be
important to the authors.

Using a canonical correlation approach to finding the value of competing in the
NQA program, Evans and Jack (2003) developed 20 hypotheses. They made a distinction
between endogenous and exogenous factors. The endogenous were internally oriented,
and these Baldrige factors were human resources, supplier and partrisy aesul
organizational effectiveness. The exogenous factors were externallyedraerd these
Baldrige evaluation factors were customer-focused results and finamdialarket
results. The first 10 hypotheses were testing the linkage between the endogenous
variables. The remaining 10 hypotheses were testing the linkage between tenendo
variables and the exogenous results. The conclusion of the study found, "empuital res
support long-standing beliefs and anecdotal evidence by practitioners about the

relationships between endogenous and exogenous results for business performance, and
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lend credibility to causal hypotheses that improving internal managemetitgsdeads
to improvement in external results” (Evans & Jack, p. 18). Some key findings of the
study include:
1. Employee satisfaction does lead to higher process pericena
2. Customer satisfaction is a dependent variate of ptagliadity, service quality
and work system improvement, and
3. Financial performance is "correlated significantlyaatependent variate with
productivity, market performance, work system improvenaeitproduct
quality" (Evans & Jack, 2003, p. 21).
The final study in this section provides a multi-dimensional approach to asserting
the value of firm performance by looking at the integration of profitabilitydpctivity
and performance (PPP). Selladurai (2002) proposed the PPP model to integrate TQM
methodology with that of Business Process Reengineering (BPR). To leaddiation
is the blending of several key input and output variables of performance that this study
also uses to determine performance. These variables include; revenue, neapibfits
market share.
Financial Analysis Methodologies Literature Review
The final portion of this section pertains to financial analysis methodologies that
were pertinent to this dissertation. The focus was a review of literpéutaining to the
actual financial metrics with which to establish shareholder valuationcamgany
performance. There is a rich body of knowledge available for this task.
Palepu, Healy, and Bernard (2004) provided several valuation techniques for

discussion. One approach is based on the assertion, "Finance theory holds that the value
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of any financial claim is simply the present value of the cash payoffgstdaimholders
receive" (Palepu et al., p. 7-2). This holds that the shareholders equity asalbe c
calculated by summing the present value (PV) of future cash flows froamnestment.
Another method of valuation interest is based on price multiples. It has an advantage of
not requiring multi-year forecasts about factors, such as the cost of eayuital
profitability. Its fundamental underlying premise is that by comparifigmawith
comparable firms, an accurate portrayal of the targeted firm's perfazmalhcesult.
That is, "the analyst relies on the market to undertake the difficult task ofleangithe
short- and long-term prospects for growth and profitability and their imgitafor the
values of the comparable firms" (Palepu et al., p. 7-6). By lesseningrtipesaty of the
underlying assumptions about a firm, a less problematic analysis can be made.
Nevertheless, this approach does have one complex step however. This is the selection of
the comparable firm with which to compare the target firm. The firms mustidarso
the greatest extent possible along parameters such as the kind of inaasthg size of
the firm and the market.

Vance (2003) provides further details on financial analysis practices ri@iupe
relevance is a section in Chapter Il on cautions about using financial radtasaRalysis
has been a common tool for analysis for many aspects of financial performance.
However, Vance provides three cautions in the use of financial ratios. Ratios, edone, a
not sufficient to understand a company’s past performance or to forecast future
performance. They must be used in the context of (1) other companies in the industry, (2)
the prior performance of the company, and (3) whether the ratios, taken togdther, tel

consistent story (Vance, p. 47).
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Additionally, when reading financial ratios, a time lag is quite common between
the onset of a causal factor and the apparent outcome of that causal factor. hedeed, t
element of a time lag can be an intervening variable in the relationshipaaatesr is
trying to establish. In conclusion, when undertaking financial ratio analylsadistic
approach should be considered. That is, to gain a sufficient understanding a company by
using financial ratios, it is necessary that all three generagja#s be used; operating
performance, financial performance and risk performance.

Continuing on the theme of uses and limitations of financial analysis techniques,
Helfert (2003), in Chapter Ill entitled Assessment of Business Perfoanbietfert
states, "Before beginning any task, therefore, the analyst must definddiaenig
elements:

1. The viewpoint taken

2. The objectives of the analysis, and

3. The potential standards of comparison" (Helfert, 2003, p. 108).

Armed with this cautionary note, a researcher will need to understand that any
financial metric, any financial ratio, in and of itself, is meaninglesisout some criteria
to measure against. Another limitation of any financial analysis, "is basedtotapa
and conditions from which it might be difficult to extrapolate future expectations"
(Helfert, 2003, p. 108). A critical concern in financial analyses is the impact of the
method of taking accounting adjustments on the financial analysis. Firms cge chan
their accounting practices and this in turn can skew a financial trend without a
researcher's knowledge.

To begin a financial analysis, Helfert (2003) states that one must focus on the
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three most important stakeholders; the managers, the owners (investors) anddtte le
This will provide a guideline for the analyst in limiting the financial analysithe
critical financial metrics that each category of stakeholder septs. A summary of the

types of stakeholder-focused performance data follows:

Management Owners Lenders
Operational analysis Investment return Liquidity
Resource management Disposition of Earnings Financial Leverage
Profitability Market Performance Debt Service

Technical analysis tutorial (2006) provides a methodHhe detailed analysis of
stock prices with emphasis of prices over time. Thidysprovides detailed exposition on
the tools used by market technical analysts in detemmstock price projections.

Harper (2006) presents extensive information on readwagdial statements. It
starts with the basics of the 10-K Annual Report thdtascbrnerstone financial report for
publically traded firms. This report is required aalhyiby the Securities and Exchange
Commission (SEC). Of particular interest is the sectintitled, "What Cash Flow Measure
is Best?" This discussion highlights the complexith@iv to evaluate a company's
financial performance. For every cash flow measuring teabmaentioned, there are
negative implications in using that technique as opptsene of the other techniques.

One of the key aspects of financial analysis is the changexgeiod as opposed
to a point in time. The difficulty becomes one of ensyithat an accurate picture of a
company's performance is measured while environmertidahand industry indicators
change over the period of observation. Koop (2006) progeesral chapters that provide

in-depth information relevant to this study principaélating to changes in performance
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over period of time. The first component Koop usetiésdiscussion on regression with
time lagged explanatory variables. The reason for thertapce of a time lag is that after
winning a NQA, benefits may not be apparent until someitintiee future, which may be
consistent with other winning firms. If this were theedirms cannot expect to see
performance gains until the end of the lag time.

Janssen's (2006) monograph provides fundamental finanelgke information.
This was key to understanding the underlying company fiabacalysis process. Of
particular importance to this study is the concept oinsit value. Intrinsic value reflects,
"the primary assumption of fundamental analysis isttieaprice of the stock market does
not fully reflect a stock's 'real’ value" (Janssen, prdg. difference between these two
values is the intrinsic value of the stock. Another cphfrem fundamental analysis is that,
in time, a stock price will reflect the fundamentalla# firm. However, the length of time
before this occurs may be in a matter of days or months.

Harper's (2006) monograph contains detailed techniquesiédyzing financial
statements that was crucial to understanding the keycfadanetrics and analytical
approaches used to examine the health of a company. Tdrimation was useful for
analyzing the 10-Q reports from EDGAR.

Review of General Research and Statistical Techniques Literature

The purpose of this section is to review relevant research methods used in this
study. The following references pertain not to any specific knowledge domainlity qua
or performance management, but pertain to research in general. These documents guided

the methodological framework of this study.
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General Research Literature

Cooper and Schindler (2003) were of particular valubah Chapter 6 discussed
research design strategies. Two sections of partinotarpertained to secondary data
analysis and causation. The authors described blasse causal relationships. These are:

1. Symmetric. This is where two variables change but warassuno relationship

in the changes.

2. Reciprocal. This relationship occurs and it is assullm&ickhere is a relationship

between the variables.

3. Asymmetrical. This relationship exists where one inddpat variable is

responsible for the change.

The text went on to describe causation and ex post \estarch design. Caution
was recommended in the assertion that one event causesranant in the absence of
guantitative data points. Some cautionary strategiasdid a premature declaration of an
association are

1. "We would like to see some evidence of the time orderehts" (Cooper &

Schindler, 2003, p. 169). This is to say, did the ewétite independent
variable indeed happen before the proposed reaction lbggemdent variable?
Is there evidence to the contrary? Were there any mifegvening events that
would cause the reaction?

2. "We cannot use assignment of subjects in ex postfestarch as we did in

experimentation” (Cooper & Schindler, 2003, p. 169). €mghasized that
random assignment of subjects in experimental reseasthieethe complete

randomization of the events. In ex post facto studiesioveot have that
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luxury. We must contend with the actual subjects asdheyrred in their
natural setting and not one induced artificially. Nevéegs "we can gather
information about potential confounding factors and ussetdata to make
cross-classification comparisons..." (Cooper & Schindegg3, p. 169), in
order to validate our relationship.
In conclusion, three things must be done in order to ptereerroneous
determination of an unfounded relationship in an ex pas$d fstudy:
1. Measure the level of covariation among the variables,
2. Validate the time order (sequencing) of the event in tthependent and
dependent variables, and
3. Look for other extraneous factors which may serve to cowlfftioe results
Creswell (2003) provides an examination of the key resegproaches including
gualitative, quantitative and mixed methods researais. ook is relevant is that it
provides clear pathways for each of the research appmaliine sections of the book on
guantitative methods serve as the basis for the résfanat of this study. The sections
covered topics including; purpose statement, reseprestions and hypotheses, and
limitations and significance.
Harrison (1994) examined methods for evaluating organimatlde posited three
critical facets of diagnosing organizations, these are
1. Processes. This pertains to the development of rotesetationships between
individuals who will examine an organization and theiatiehship with the members of
the organization. Only after this point will criicinformation about the firm is

forthcoming.
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2. Interpretation. Now that the basic information about the fia® been gathered,
its interpretation is the next step. Critically impaottd is, "To provide useful findings and
recommendations, practitioners must assure thatrésitts are important and relevant to
clients" (Harrison, 1994, p. 16).

3. Methods. The methods employed by the researcher musptmpagte for the
task. "To provide valid results, practitioners should le;mghe most rigorous methods
possible with the practical constraints imposed by#tare of the assignment” (Harrison,
1994, p. 22).

Also of relevance to this study was Harrison's discussidine open systems
model for organizations. This model showed that anmzgton represents inputs that
produce outputsThis process however, is governed by a mixture of severakeits to
include:

1. Goals and strategies

2. Behavior and processes

3. Technology

4. Culture, and

5. Structure

Therefore, any business process should be thought oftad paholistic system
and not in isolation. This study was cognizant of f&cs in that it sought to evaluate the
firms under study by way of several key metrics rati@n limiting oneself to one or two.
This continues the theme that Cooper and SchindleBj2&pouse, which is a

multifaceted approached to organizational analyses.
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Jarusch and Hardy (1991) explored the many ways in whselarehers examine
historical data. This becomes a challenge because withgkageaof time, the more
limited the sources of data may become. A particulatigvant chapter discussed the types
of questions that may be addressed when many variablesement. The authors gave
some key questions in order to help decide how to scopi) tine path of research. These
guestions are:

1. Can the values of two or more variables be used to ptediprobable values

of another variable?

2. Does a particular independent variable improve the accofdbg predictions
of a dependent variable beyond the level reached by anereror the other
independent variables? This provides an extension of CaopeSchindler's
(2003) caution about testing causality from severalgets/es in order to
better ascertain validity.

3. Are independent and dependant variables causally relfitgdhe effects of
one or more of the other variables statistically conul@lle

4. s the relationship between a set of independentblasand a dependent
variable different for distinct groupings or casesugkdr & Hardy, 1991, p.
144).

Katzer, Cook, and Crouch (1998) discussed the applicati@search techniques
in social sciences. Of particular interest to thislgtis the chapter on measurement
concepts. The authors discussed the concepts of "noisah@@mm error) in the
measurement process. They defined noise as developing aeoeisamderstanding of the

phenomenon under study because of a flawed measurerdlenique. Contributing to this
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noise are factors such as an ill-defined "operationalitefi of the process under study.
The person doing the measuring may also jeopardizctheacy of measurement because
of careless techniques or lack of understanding of tlzsunement process. Measurement
reliability is also a consideration. That is, "a measemis reliable to the extent it is
trustworthy and dependable” (Katzer et al., p. 98). Relmmblgsurements are ones that are
repeatable and stable over a period. A final factor flagsheavily in measurement is the
concept of validity. | measurement is valid "to the extieat is measure what one want it
to measure and not something else" (Katzer et d01).

Creswell's (2007) text provides a presentation on thewamethods of qualitative
study. This is pertinent to this dissertation in thatdescription of a case study as "the
study of an issue through one or more cases within a bdwsydtem (i.e., a setting, a
context)" (Creswell, 2007, p. 73) gives context to thidyshlso. Creswell goes on to
explain a collective case study as one in which "the ooe misconcern is again selected,
but the inquirer selects multiple case studiedusetiiate the issue” (Creswell, 2007, p. 74).
Cooper and Schindler (2003) and Harrison (1994) prastgkeortive advice on this aspect
of context.

In performing data analysis, Creswell (2007) also prevadeonstruct of a Data
Analysis Spiral. This is a model to explain the coneersif raw data into meaningful
information for the researcher. The spiral ascenats the collection of raw data into the
production of insightful information for the researct@se. This study uses the following
data analysis spiral as a framework for data collectidreaalysis. The steps in the spiral
are

1. "Data collection
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2. Data managing

3. Reading and memoing of the data

4. Describing, Classifying and Interpreting

5. Representing and visualizing" (Creswell, 2007, p. 151)

Statistical Research Techniques Literature

Davis (1996) provided a basic text for the overall approacthéostatistical
methods employed for this study. This text outlinedothgics of the planning process for
analysis, and covered the statistical methoddessts and regressions. Of particular
relevance was the appendix entitled "A Practitioner's QGui&econdary Business
Information Sources". This covered specific topics on odgho research information on
individual companies, statistical sources and the us®lastrial classification coding. All
these techniques were used as part of this study.

Monk's (1991) text provides illustrations for using MibfgaStatistical Software
for statistical analysis. MINITAB was used as therany statistical calculation tool for
this study. Microsoft Excel was used for basic datkectibn, categorization, and graphical
display purposes. However, MINITAB was used for othatisical techniques including
descriptive statistics, parametric tests (Monk, p. 138kts, and Mann-Whitney tests
(Monk, p. 141) and Wilcoxon test (Monk, p. 161), as MINB provides an enriched
statistical presentation package.

Doane and Seward (2007) provided an exhaustive text onisshtischniques to
include multiple regression techniques and nonparasrtetrthniques using MINITAB.
Nonparametrics, or distribution free metrics weredusehis study when the available data

on firm performance displayed a non-normal distributibxploratory data analysis,
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relying heavily on graphical representations, was ustgeanitial testing stages of this
process.

Miles' (1994) text on qualitative analysis provides dafagieamples on cross-case
displays (p. 173). This tool is useful for presenting aaiegl data that is helpful in the
ordering of the firms under study while displaying categinformation in the same
chart. This is an aid during the early, exploratory datayaisgbhase in order to understand
the categorical distribution of the NQA-winning firms.

A Critique of MBNQA Process Literature

The first part of this section presents the MBNQA eatbn criteria from the NIST
site. Following that is a discussion on the evaluationgg®&rom other researchers. The
purpose for this information is to gain an understandinghat the criteria are and how the
evaluations are made.

Literature from the Malcolm Baldrige National Quality Program Site

The cornerstone document for evaluation is the Businessd@mglofit Criteria for
Performance Excellence (Baldrige National Quality Proge0a8). This document
contains detailed descriptions of the seven evaluatitegories and the details on how to
evaluate each of the sections within the seven catsgdihe categories are presented in

Table 4 along with the key components of each category:
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Table 4

Baldrige Evaluation Criteria
Category Titles and Focus Questions

Category 1 Leadership
1.1 Senior Leadership: How do your senior leaders lead?
a. Vision and values
b. Communication and organizational performance
1.2 Governance and Social Responsibilities: How do yaegoand address your
social responsibilities?
a. Organizational governance
b. Legal and ethical behavior
Category 2 Strategic Planning
2.1 Strategy Development: How do you develop your strategy
a. Strategy development process
b. Strategic objectives
2.2 Strategy Deployment: How do you deploy your strategy?
a. Action plan development and deployment
b. Performance projection
Category 3 Customer and Market Focus
3.1 Customer and Market Knowledge: How do you obtain aeadwstomer and
market knowledge?

a. Customer and market knowledge
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Category Titles and Focus Questions
3.2 Customer Relationships and Satisfaction: How dobyold relationships and
grow customer satisfaction and loyalty?
a. Customer relationship building
b. Customer satisfaction determination
Category 4 Measurement, Analysis, and Knowledge Manageme
4.1 Measurement, Analysis, and Improvement of Orgaarra Performance: How
do you measure, analyze, and then improve organizbierfarmance?
a. Performance measurement
b. Performance analysis, review, andaagment
4.2 Management of Information, Information Technology, lkindwledge:
a. How do you manage your information, informatemihnology, and
organizational knowledge?
b. Management of Information Resources
c. Data, Information, and Knowledge Management
Category 5 Workforce Focus
5.1 Workforce Engagement: How do you engage your worktoraehieve
organizational and personal success?
a. Workforce enrichment
b. Workforce and leader development

c. Assessment of workforce engagement
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Category Titles and Focus Questions
5.2 Workforce Environment: How do you build an effectwel supportive
workforce environment?
a. Workforce capability and capacity
b. Workforce climate
Category 6 Process Management
6.1 Work Systems Design: How do you design your woskesgs?
a. Core competencies
b. Work process design
c. Emergency readiness
6.2 Work Process Management and Improvement: How dongmage and
improve your key organizational work processes?
a. Work process management
b. Work process improvement
Category 7 Results
7.1 Product and Service Outcomes: What are your proddceamice performance
results?

a. Product and service results

The MBNQA evaluation process then assigns the weighacto & the seven
categories of evaluation as seen in Table 5. The Resitgory has, by far, the greatest

amount of points awarded of all the NQA evaluation categofihe Results category
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evaluates if there were demonstrable benefits delivertbe tirm from each of the
categories of the competition.

Although not part of the scoring, the evaluation processcalstains an
Organizational Profile section that contains the foltmnquestions. These establish the

organizational environment under which the firm ofe=ra

Table 5
Scoring System for Baldrige Criteria
Section Category
Category and Section Titles Points Points
Category 1 Leadership 120
1.1 Senior Leadership 70
1.2 Governance and Social Responsibilities 50
Category 2 Strategic Planning 85
2.1 Strategy Development 40
2.2 Strategy Deployment 45
Category 3 Customer and Market Focus 85
3.1 Customer and Market Knowledge 40
3.2 Customer Relationships and Satisfaction 45
Category 4 Measurement, Analysis, and Knowledge 90

Management



Category and Section Titles
4.1 Measurement, Analysis, and Improvement of
Organizational Performance
4.2 Management of Information, Information
Technology, and Knowledge
Category 5 Workforce Focus
5.1 Workforce Engagement
5.2 Workforce Environment
Category 6 Process Management
6.1 Work Systems Design
6.2 Work Process Management and Improvement
Category 7 Results
7.1 Product and Service Outcomes
7.2 Customer-Focused Outcomes
7.3 Financial and Market Outcomes
7.4 Workforce-Focused Outcomes
7.5 Process Effectiveness Outcomes

7.6 Leadership Outcomes

Section

Points

45

45

45

40

35

50

100

70

70

70

70

70

100

Category

Points

85

450

85
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Table 6

Organizational Profile Questions
P.1 Organizational Description: What are your key adegdional characteristics?

a. Organizational Environment

b. Organizational Relationships

P.2 Organizational Challenges: What are your key orgamied challenges?
a. Competitive Environment
b. Strategic Context

c. Performance Improvement System

Literature about the MBNQA Evaluation Process

The preceding paragraph presented literature from the @BNeb site including
the examination criteria and evaluation point allocafidns section examines literature
from sources other than the NIST MBNQA library. Thistgs examines literature that
other researchers have written about the NQA programsadatuation process.

Latham and Vinyard (2006) provide a detailed discussiothe techniques for
preparation for each of the seven areas of evaluatioreyOhtportance to the process is
the level of commitment and involvement by managemethaba and Vinyard take a
unique approach to the change process, or "journey" as teeyad¢fie company's
transformation process in preparation of a NQA competifibry use a Diagnosis —
Design — Transformation framework to structure their @ecThis provides an actionable
three-step approach for the journey. During the Diagnbsisq firms will use the various

Baldrige resources to evaluate their current businesegses and performance results.
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During the Design phase, firms will creatively redesiggirtbusiness processes that have
identified performance gaps or waste in their businesegses. Finally, the firm's
leadership will carry out the transformation of thefeefed business processes to enable
them to undergo the scrutiny of a NQA examination. Thishiere/the previously
mentioned level of management commitment was tested.

Also unique is Latham and Vinyard's discussion of theegys approach in the
quest for performance excellence. In this applicatidh@tystems approach, three
integrated elements are identified; strategic ledigrexecution excellence and
organizational learning. The systems approach is aticadind self-perpetuating cycle for
implementing performance excellence. Latham and Vinyaapatsented a business
process maturity model using four progressively advanceedrdiions or levels. The four
maturity levels are:

Approach — "how the process addresses the item requirenirsnethod(s)

used" (Latham & Vinyard, 2006, p. 107)

Deployment — "the extent to which the approach is apphidicet appropriate areas

and activities in the organization” (Latham & Vinyardg0p. 107)

Learning — "sharing refinements and innovation with otelewvant work units and

processes in your organization" (Latham & Vinyard, 200607), and

Integration and Alignment — "the plans, processes, reamiédysis, learning, and

actions are harmonized across processes and workaisitpgort organization-

wide goals (integrated)" (Latham & Vinyard, 2006, p. 107)

Hutton (2000) took a unique approach to commenting oiNAB. Hutton sought

to reflect on the use of NQA as a tool for pressingropgdional change that is assessment-
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based rather than compliance-based. The differenbésindntext being that companies
that take an assessment-based approach to NQA do not mtordete in the award
process. These companies want to use the evaluatiemectd structure their change
initiatives. Hutton stated the differences succincttpmipliance audits are excellent tools
for achieving and maintaining a desired status quo — tfipeatable, documented quality
assurance system. Assessments are more effectiv@satotadriving change” (Hutton, p.
603). Hutton saw the assessment-based approach asna@asfprocess with the
Assessment process leading to the Planning prock&d) l&d to the Implementation
process that finally ended with the Monitoring processhistpoint, the process begins
again.

Other key points about the assessment-based approach were:

1. Leaders must by fully engaged from the beginning, providpmyovals along

the way is not sufficient

2. The assessment must serve the unique needs of thezatgamithere is no one

way for all firms.

3. ldentify the "vital few" areas for assessment, do natotgmploy universally.

A final word about the execution of an assessment-based appsdaat it should
be in a positive and engaging atmosphere; an atmospher&emevieryone involved feels
as if he is fully engaged. Indeed, Hutton states, "lhifas easy to accomplish, especially
for internal assessors, since there are so many oppi@suor learning, for effective
teamwork, and for having a positive impact on the organizagtdutton, 2000, p. 605).

DeBaylo (1999) did a qualitative study to examine the effectiveness of the

Baldrige process. This is not pertaining to the performance of the compatipgucies,
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but to the NQA process as its practitioners implement it within their compar@deuhid

10 reasons for the program's effectiveness:

1.

2.

Assessment and improvements drive business results.

Criteria that encourage concepts and values

Customized improvement models

Pervasive use of self-assessment. Of key importance, here is the holistic
nature of the self-assessments. The entire company must become involved.
Recognition drives participation. Companies may recognize their em@oyee'
achievements internally, not counting on being a winner in their NQA
category at the national level.

Assessment is linked to business strategy. This is especially efféctive

management is involved in the assessment.

Senior management involved. This can be effective when a senior manager of

the company that is about to undertake a NQA initiative consults with a senior

manager from another company that has experience with NQA.

Accelerated learning. One of the biggest benefits in participating in@#e N

is the amount of organizational learning that occurs on performance enhancing

techniques.

Criteria evolve and improve. The Baldrige evaluation criterion has evolved
over the years with changes to include a greater emphasis on business result
identification of stakeholder needs and away from the concentration on the

manufacturing segment.

10.0ne size does not fit all. The Baldrige evaluation process has spun off into
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varied directions including many state quality award programs that usarsim
evaluative criteria. Additionally, many companies take the standard Baldrige
criteria and modify it for their own self-assessment efforts with remtrib

compete for the NQA.

Oger and Platt (2002) performed a qualitative comparison between the Baldrige

criteria and the criteria use for the EFQM award and noted some considerable

differences. Specifically:

1.

2.

EFQM emphasizes tactical criteria, while NQA emphasizes gicatateria

EFQM places more emphasis on customers, employees and society's needs
than NQA. This is done mostly in that EFQM places more emphasis on the
perception of the measure than the performance of the measure.

Baldrige weights business results higher than EFQM

The EFQM requires a more detailed assessment process than NQA because of
its emphasis on tactical criteria

Although difficult to quantify, the cultural differences between the US and

Europe tend to orient EFQM towards long-term relationships.

As a final method of comparison between the two models, the authors compared

both the EFQM and MBNQA with the Balanced Scorecard (BSC) criteria. T8e BS

formulated by Kaplan and Norton (1996) presented four categories for measurement for

firms. These categories are financial results, processes and innovatiomesusicus

and learning and growth. The key differences noted while using the BSC c¢sitibréh

the NQA places a heavier emphasis on financial results while the EFQN plaeavier

emphasis on customers and employees.
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Khoo and Tan (2003) performed another example of a cross-cultural examination
of the Baldrige criteria. The authors did a qualitative examination of the ewaluati
criteria between the MBNQA, and two quality management award programslapan,
the Deming Prize and the Japanese Quality Award. In the study, the authorsecbmpa
and contrasted each of the individual evaluation criteria. In summary, the MBNQA
"Iincludes in its framework the importance of fostering a culture of entreprial
challenges and of harnessing new technologies, as well as employingyliteecseate
competitiveness and business success"” (p. 21). Khoo and Tan went on to state, "The
comparison demonstrated how socio-cultural attributes affect quality magaigem
practices and workplace performance” (p. 21). That is, the MBNQA and them@pand
JQA models reflect the cultural environment from which they came. Success in
performance management therefore, must reflect the society in whidifottése
undertaken.

Prybutok and Cutshall (2004) performed a qualitative study on the Baldrige
examination criteria through a survey of members of the Dallas, Texamsaicthe
ASQ. The members were asked to rate each of the Baldrige critenataghst of
gualitative questions using Likert-type scale. A factor analysis was tiniemmed to
determine the linkages. The implication of the study is that the Baldrigeiazare found
to relevant to senior leadership's aspirations of performance excellence.

While the previous references viewed the Baldrige program from an internal
perspective, Link and Scott (2006) examined how the NQA program affected the national
economy. This being a strategic view, the issues addressed were quientfffan

those examined so far. The authors first sought to quantify the social costs QfAhe N
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program itself. They did this by getting the budget for the program under tlonalati
Institute of Standards and Technology. The target for their work was comgetiesete
associated with the American Society for Quality, at the time of the,23ayf these
companies had performed Baldrige self-assessments. These self-aatessena way
for a company to get started in the Baldrige process. Perhaps the firms will menése
the actual NQA competition but the self-assessment is an excellent togé$s ases
firm strengths and weaknesses with respect to the seven Baldriga eigas. There
used gqualitative surveys to the ASQ-member companies and asked how much effort went
into the Baldrige work and how much benefit they got out of the effort. What they found
was the companies stated that they had benefited greatly in relation to the amount
effort spent for the assessment. The authors used the economic benefit gaireed by
ASQ members and divided that value by the "proportion taken by the ASQ members in
the 50 represented industrial sectors" (Link & Scott, p. 97). Armed with this informat
the calculated that the "ratio of the economy-wide benefits to social c@8&:is' (Link
& Scott, p. 97). The relevance of this study is the method of calculating a coBt-bene
ratio gives weight to the value of the Baldrige process in that it is ndydwedensome
to implement.
Conclusion for Literature Review

This literature review presented an overview from four areas of study: quality
management, shareholder valuation, the MBNQA and company financial performance
information. It sought to integrate these knowledge areas into a logieedrim the
creation of product and service quality, to shareholder value creation. The MBIEQA

used as the subject of investigation to determine whether firms that increaisdevel
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of quality, would increase shareholder value. Before presenting those unigye areas
research literature and statistical sources were surveyed in order toidettre best
research approach to use and the appropriate statistical tools for teshadngbotheses.

In the knowledge area of quality management doctrine and theory, Peters and
Waterman (1983) started attracted a lot of interest in the area of panfmeraxcellence
and put excellence into business perspective of competitive survivability. Juran a
Godfrey (1999) provided a virtual encyclopedia of information on quality systems.
Wadsworth et al. (2002); Lenka and Suar (2008); Goetsch and Davis (2000); Tsai, Pan,
and Chiang (2004); Schroeder et al. (2005); Martin (2007); Van der Stede, Chow, and
Lin (2006); and Lagrosen and Lagrosen (2006) provided insight into quality systems
theory and applications. Creech (1994) provided an international dimension be examining
TQM results in Japan from which we can see a lineage to the MBNQA dimensions of
strategic management. Yavas, Janda, and Marcoulides (2004) compared the perceptions
of quality between American and Turkish managers. Continuing with the international
comparison, Ruiz-Carrillo and Fernandez-Ortiz (2005) examined performancenasd fir
that won the European Foundation for Quality Management (EFQM) award while
Standing and Vokurka (2003) compared the top six national quality competitions in the
world. Mellat-Parast and Digman (2007) examined the concept of strategincafiiand
quality performance. Baglione and Zimmerer (2008) added a future dimension by
studying small-cap companies and quality performance, while Conti (2005) intdoalsice
to systems thinking and quality management. Seth et al. (2005) introduced us to service
quality models in IT applications by way of the foundational work of A. Parasuraman,

and his SERVQUAL model. Likewise, Chiu and Lin (2004) sought to link service quality
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measurement with the Abraham MasloWsory of Needdn a unique application,

Maiga and Jacobs (2005) linked quality management systems to management control
systems. Sila (2005) examined quality performance and contextual variables tha
influence outcomes.

Current shareholder and stakeholder theory was examined in order to provide a
reference point of value to shareholders of quality initiatives. Following on telsiider
theory is the efficient market hypothesis. This study seeks to link perfoent@other
internally-based and resource-based performance metrics insteadkagirates.

Haksever et al. (2004) started this section with an examination of the multiple
dimensions of value creation; financial, nonfinancial and time. This was in line \eith M
and Colurcio (2006) multi-dimensional examination of value creation. Fama (1965/1995)
wrote on the "random walk" theory of stock prices starting in the mid-1960s and the
discussion continues to this day. This leading to a central question — Is the stodk marke
efficient at setting stock prices based on a firms actual and potentiaPwaaikiel
(2003) continued Fama's discussion with his "blindfolded chimpanzee throwing darts"
analogy for stock prices. Sundaram and Inkpen (2004) sought to relate shareholder and
stakeholder value, while Hillman and Keim (2001) talked of an actual competition
between shareholders and stakeholders. Keef and Roush (2002) and Schuster and
Jameson (2003) did comparative studies of shareholder value approaches with the clear
finding that there in no one superior method, but, advantages and disadvantages to the
various means. Of particular relevance to this study is Ramezans ¢€2@02) use of
metrics such as return on equity and return on investment. Gilmour and Radford (2007)

considered organizational development (OD) a way to create shareholdeFuadlig
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Latham (2008) examined collaboration between researchers and practitaihers
performance excellence research.

The next type of literature reviewed was MBNQA evaluation materials.iJ his
done in order to understand the evaluation mechanisms of what makes a NQA winning
company. That is, what exactly are the Baldrige examiners evaluatthgyaperform
their work. The point is especially important for this study. The firm's winmngQ@A is
evidence that the examiners determined the company to be performing iniarsuper
manner with respect to the Baldrige strategic management performadet firhere
should be other artifacts that substantiate this superior performance. Tiastsate
what this study is looking for.

The primary source of material from this section was from the Baldradg@al
Quality Program website. This site provides all the materials thahan&eds to get
started in the NQA process. It has introductory pamphlets used for genenalatibnal
purposes. Self-assessment forms to be used be firms to examine their cateenft st
performance based on their employees viewpoint. There are two version df-the se
assessment form; one for employees and one for supervisors. Important tohmtte is t
these self-assessment forms also use the same seven evaluation saegbadNQA
examiners use when they evaluate a firm during competition. The application for the
NQA competition is located on the web site. The evaluation worksheets are on the web
site. These worksheets are used by the examiners as they prepare to perdorsite
examination for a NQA competitor. Firms preparing to compete in NQA can use these
evaluation worksheets to help guide their preparation for the competition.

The final source of literature reviewed was the historical company penfiaen
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data. This information was obtained from various on-line sites using the Nova
Southeastern University library looking under the category of company informa0-

K reports were useful to determine, from year to year, company finaeciatmpance.



Chapter llI
Methodology

This study uses financial metrics to show changes in performancesfthiat
have won the MBNQA. It compares the firm's performance before and after witheing
MBNQA and compares its performance with key competitors. The departinie sfudy
from previous studies, however, is that this study focuses on internal measures of
performance and not the external measure of stock price.

This chapter introduces the research and data analysis techniques used. It is
guantitative in nature and relies on secondary data to provide substantive evidence of
events regarding the performance of the companies under study. Appropriatesanalysi
techniques were chosen to facilitate a comparison between those firmsihat w
MBNQA and key competitors. This includes pictorial display of the data, gé&seri
statistical measures, and also some inferential statistical Td@gurpose of this study
is to determine the effects on company performance of firms that won a Malcolm
Baldrige NQA.

Several statistical tests are shown as follows, which illustrate thetqtiaat
methods used. The population under examination is firm performance tracked both before
and after NQA competition and award. Secondly, the performance of the winning firms
was compared with their key competitors. The population under examinatian is fir
performance tracked both before and after NQA competition and award. Thehlesear
assumption is that by winning a NQA, there is evidence to support an assertion that a

firm became more efficient and effective in the marketplace.
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Research Questions and Hypotheses

This section provides the research questions and the related hypotheses. The
statistical tests associated with these hypotheses follows latés chapter.
Research Questions

There are two research questions to be addressed and the hypothesesweere der
from these.

Research Question 1

What were the changes in corporate performance comparing the periods before
and after an NQA?

Research Question 2

How does a firm that won an NQA compare with its key competitors during this
period under study?

This question is essential to understand the winning firm's performance intcontex
to the market conditions that existed at that time of the study. A challengeimiheng
shareholder valuation is to differentiate the performance of a firm fromisieg'tide"
phenomenon. That is, a firm that performs well when all of its competitors perform
equally well is not increasing shareholder value at an exceptional rate ootynal rate.

A more direct signal of exceptional shareholder value creation is a firnmtheases its
value while it key competitors do not perform as well. The EMH indicates that thetma
will generate signals equally to investors and, in time, the investors acdll irean
appropriate manner.

Hol: There is no difference in ROA for firms before and after winning the

NQA.
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There is a statistically significant improvement in the ROA for firms
following the winning of a NQA.

There is no difference in the EPS for firms before and after winning the
NQA.

There is a statistically significant improvement in the EPS for firms
following the winning of a NQA.

There is no difference in the current ratio for firms before and after
winning the NQA.

There is a statistically significant improvement in the current ratio for
firms following the winning of a NQA.

There is no difference in ROA for NQA-winning firms and comparable
firms of key competitors.

There is a statistically significant difference in ROA for NQAwwng
firms and comparable firms of key competitors.

There is no difference in EPS for NQA-winning firms and comparable
firms of key competitors.

There is a statistically significant difference in EPS for NQARivig

firms and comparable firms of key competitors.

There is no difference in the current ratio for NQA-winning firms and
comparable firms of key competitors.

There is a statistically significant difference in the currerd fat NQA-

winning firms and comparable firms of key competitors.
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Research Method and Design Appropriateness

Creswell’s (2003) quantitative research framework is used for thig ssiig
empirical observation and measurement. This approach, “employs strategigsiry
such as experiments and surveys, and collects data on predetermined instruments that
yield statistical data” (p. 18). The survey portion was the examination of’adcbfficial
company records of business performance of the targeted firms. Thecatagshniques
used to determine significance was discussed later in Chapter Il ofuitys s

As Federer (1991) stated, “It is useful to differentiate between ealpiesearch
and analytical researchihe former deals with investigations involving measurement; the
latter deals with laws, axioms, postulates, and definitions in the field of ingHiey.”
further stated “...in experimental physics, biology, social sciences, and ®jsmesh of
the research is empirical in that it involves measurements and observation®os var
characteristics" (Federer, p. 67).

By way of comparison, qualitative techniques were considered for this study.
Some of the most compelling reasons to perform qualitative analysis howeer, wer
absent. For example, Miles (1994) points out that discovering underlying content of
phenomenon and "preserving the flow, see(ing) precisely which event led to which
consequences” (p. 1), are absent from the research questions.

Theoretical Model

The model for this study is to compare the measures of output in business

performance in relation to the measures of inputs used to derive those outputs, in this

case, shareholder value by way of profits.
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Harrison (1994) uses the open systems model in diagnosing organizations. This
model is a representation of value-adding activities performing in orderati® @e
product or service. It starts with inputs that are all types of labor and non-latarces
owned by the organization. By way internal procedures, it converts these resource inputs
into a finished product or service. These internal business processes though, are
supported by four other factors to support production. These four factors are; technology
goals and strategy, culture, and structure (Harrison, p. 28). As comprehertbige as
process is, it is not in set in isolation but is contained within a contextual environment
external to the organization.

This study aligns the logic of the open systems model with Generally Adcepte
Accounting Principles [GAAP] (2003) and associated financial reporting recemts of
the U.S. Securities and Exchange Commission.

The following flow chart is based on this structure, that is, following the

shareholder value-creation stream from resources to profits.
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Adapted from Harrison (1994, p. 29)
Current business
processes and Inputs Behaviorand Outputs
resulting (Resources) Processes o
erformance levels
Management's commitment drives change
Adapted from Helfert (2003)
Business processes Refined
r_:\fterNQA business Outputs
refinementand Inp'uts (oyvners practices (lenders/invest
competition process Viewpoint) (managers ors viewpoint)
viewpoint)
Identified on Baseq on Identified on
Baldrige )
the balance fincioles of theincome
sheet princip statement
excellence

Figure 8 Model of the study variables logic.

Definition of Variables

The goal of this study is to determine if there is evidence that an ortijamiza
more efficient following its preparation for, and its subsequent winning of a bEJRY
accounting data to indicate improved efficiency. Efficiency in this contekeigeasure
of effective production relative to the expenditure of resources (Effici@06g). In the
context of this study, efficiency is the productivity of using the assets obthpany as
represented on the balance sheet, with the sales and income performance as shown on the
income statement. The measures of production in this study represent assete¢s),
those factors converts into profit. The results of the consumption of the factors of
production were those factors, which occurs because of that consumption. The reason for

the selection of these data points is that they are an essential part of gamgsrannual



118

10-K filing that represents the company's final audited financial report cdtoges for

the year. This is required by the U.S. Securities and Exchange Commissom (0-

K,” 2006). These variables also represent key indicators from both the balancnsheet

the income statement.
The following are the variables used for this study:
1. Return on assets (ROA). This is a measure of how efédgta/firm converts
assets, which appear on the balance sheet, to incosealtulated by dividing the
net income by the assets. ROA is, "a basic measure effitiency with which a
company allocates and manages its resources” (Hi@§i03, p. 39). The rationale
for selecting this variable is that it integrates g keetric from the balance sheet,
assets, with a key metric from the income statemehipnnome. The testing of
ROA in this study extends the work of Martinez-Costa Madtinez-Lorente
(2007) and Heras, Casadesus, and Dick (2002). Bothsw #tedies usdetests in
a similar manner to this study. That is, they uskdts to analyze company ROA
before and after firms were awarded 1ISO 9000 ceriificat process similar in
nature to the NQA evaluation process. The goal too inshalies was to establish
evidence for shareholder value of quality initiativedinal justification for using
ROA is that it enables cross-sectional and intertemporaparisons of firm
performance (Healy et al., 1992). This enables the coroparifor instance, of
large firms with small firms because the metric doesisetan absolute value, such
as sales, but is ratio of two performance metrics.
2. Earnings Per Share (EPS). The rationale for seletttindactor was that the

"EPS of common stock is a way to measure profitaldiggn the point of view of
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the common shareholder” (Vance, 2003, p. 34). The ERSHelshareholders,
"how much earning power and how much dividend income wygaldbe getting

for each share you buy?" (Williams, Haka, Bettner, & El#wmc2006, p. 560). In
this way, EPS serves as a key measure of shareholdeforalltat important
enough in fact, that "often is the basis for setting sigemifporate objectives and
goals as part of strategic planning" (Helfert, 2003, p. Id&Hre are two basic
kinds of EPS, Basic and Diluted. The number of sharesrafmon stock provide
the basis for calculating the undiluted EPS. Many fissae preferred stock
however, which can be converted to common stock and "thei=on of this
preferred stock would increase the number of commore shastanding and might
dilute (reduce) earnings per share" (Williams et al.68) 5While the conversion is
not always done, the diluted EPS tells the sharehwildat could have happened to
their EPS had the conversion been done (Williams et aith. s fact in mind,

the diluted EPS value is used for all EPS calculations.

Another consideration in using EPS is whether or notdade
extraordinary items in the calculation. Extraordinagyns are, "...transactions and
events that are unusual in nature and occur infrequentlWilligms et al., 2006,

p. 577). For purposes of this study, extraordinary iteer@wcluded in the EPS
calculations.

The use of ROA and EPS follows the work of (Chow-@@h, & Wan,
2003) where that sought to establish the value to shldess of ISO 9000
certification. These variables, ROA and EPS, are aigmg the financial

performance indicators for strategic business performasioeted by Beattie and
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Sohal (1999). Consequently, they are of high importémsbareholders for both
near-term and long-term considerations.
3. Current ratio. The current ratio is a measure of aditiquidity. It is calculated
by dividing the current assets by the current liabilifidse rationale for selecting
this variable for analysis is that the current rationportant from the investor's
viewpoint as it indicates the ability of the firmaperate on operating income and
not rely on outside financing (Higgins, 2007, p. 51). Maisable was chosen to act
as a counterbalance to ROA. That is, this metric prewstiareholders with
information to ensure that a firm does not incur in@dassks to its financial
liquidity by undermining its current ratio, in its quiés increase ROA. Morin and
Jarrel (2001) indicated this concern as well when thagdt'value can be created
for equity holders by increasing financial leverage (deptio a point” (p. 414).
The current ratio then acts as a measure of the riskpatty incurs in balancing it
asset base with its liabilities. In fact, this componerbignportant to financial
performance that often, it is the overstatement of assdi®athe understatement
of liabilities that are found in financial fraud cases.lfiwhd and Comiskey (2002)
stated, "an overstatement of assets or understatemattilidfes can be directly
linked to an increase in earnings. As earnings are incressede retained
earnings, leading to a direct increment to shareholdqsty” (p. 239).
Data Collection

Sample and Population

Sample Sampling techniques were not used in this study, as the entire population

of NQA winners is examined. As the entire population of NQA is small to begin with,
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there is no need to use sampling techniques. Nor would there be any of the stated
advantages of performing sampling such as cost, time or accuracy (S&ar®tardt,
2000).

Population.

Target population. The population under examination is a set of firms whose
performance tracked both before and after NQA competition and award.

Inclusion criteria. Only those firms satisfying both the critervamgy as follows
are included in the study.

Firms operating in a business environment. Others firms in educations or health
service categories were not included for the study.

Firms that are publicly traded. Privately-held firms were not used ahdas t
study required credible, high-quality financial performance for studghbias.
Data Collection Process for NQA Winners

A multi-stepped process was used for choosing the NQA winners. First, the
MBNQA website was examined to identify the winners for all y&ars the inception of
the program in 1988 (“1988-2007 Award Recipients' Contacts and Profiles,” 2008). From
the list of all winners, those that were in the education or health servicesricstegere
eliminated, as the focus of this study is performance in a business environment and not
the education or health services fields. Next, only those firms that are pykiiadid,
were considered because of the need for published financial performamcEredible
financial data on publically-traded firms is available on numerous commdatalases
such as Value Line Datafile. The U.S. Security and Exchange Commissiartiteiiite

Data Gathering, Analysis, and Retrieval (EDGAR) database also prdiwidasial data
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on publically-traded U.S. business (“SEC Filings & Forms [EDGAR],” n.d.). Flosn t
smaller list of businesses, only those firms that had sufficient number sfofedata
available both before and after the year of their NQA award-date wes#&lered. Data
from 1994 is available, and consequently firms winning an NQA prior to 1996 were
eliminated from this study. The number of years chosen was at leassbgéae and 2
years after their award date, plus the year of award itself, forlpéstad of study of 5
years. Using the quarterly 10-Q reports provides 20 data points for each otthe thr
variables for each of the NQA-winning firms under study. This estallishmseline of
10 quarterly data points before and during the first half of the award year, an@ 10 dat
points during the later part of the award year and after, to address reseatondue
This interval gives a sufficient time to moderate seasonal variations eodsislered a
long-term horizon and not short or medium term (Groebner, Shannon, Fry, & Smith,
2005, p. 615). In this manner, a 5-year period is sufficiently long to compare business
performance before and after the NQA award date. Research question 2rhasravy
concerned with testing the NQA-winning firm with its competitors, from thadiaiof
year of award through two years (business cycles) thereafter. Ehiste of 10
guarterly data points for the three variables.
Key Competitors of NQA Winners

The statistical approach used in this study is to take the performancestifdize
variables and compare it to a comparable portfolio of firms to see if evideistedeof a
difference in performance between the two. The rationale for doing this ceompari
twofold. First, it is to externally validate the NQA-winning firms agathst market

segment as a whole. A risk to excluding these external validation points id\NQ#-a
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winning firm's performance may have increased after winning but, the improvemag
have been due to an overall improvement of performance in that market sector. The
second reason is to mitigate the effects of non-obvious factors that influenced the
performance outcomes, factors that were not included in this study.

The method of selecting the key competitors was by first identifying the ggrima
Standard Industrial Classification (SIC) classification codes of th& Wi@ners as
shown in the EDGAR record. The SIC codes represent the classification of the kind
business performed by companies. The total market sales within that & thesmr
calculated to determine the significant and non-significant competitors. T¢tenfge of
total sales for all listed firms was sorted in descending order with the cgrmjith the
highest market share heading the list. For the purposes of this study, thigoctotEkey
competitors were those companies whose market share exceeded 3% of siadetotd
the SIC and collectively constituted a majority of the market. This eltedn@any non-
significant competitors whose market share was sometimes a fraction ofaketM
share data were shown in Chapter IV.

Sources of Data

This study uses only publically available secondary data for the asalys
Consequently, there are no issues of informed consent of the participants. Thelfinancia
data came from the EDGAR database from the U.S. Securities and Exchange
Commission and from the Fundamentals Quarterly file on the COMPUSTAT North
American database, which is available through the Wharton Research BatasSe
(WRDS) website. Then, individual queries were constructed based on the four@igit SI

code for the selected NQA winning firms. The time period selected wasdtal at5
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years of quarterly data. This includes two full years of performancédfiee the award
year, 2 full years after their award, and the year of the award itbelfqderies were

constructed selecting for the following data elements in the Fundamentaterudata

file:
Table 7
Elements of Data Queries in COMPUSTAT

Company Performance Data Element COMPUSTAT Code
Current assets ACTQ
Total assets ATQ
Earnings per share, diluted, including extraordinarigPSFIQ
items
Current liabilities LCTQ
Total liabilities LTQ
Net income N 1Q
Net Sales SALEQ

Data Analysis

Statistical Approach

The following statistical procedures focus on answering the two texdesarch
guestions. First, did companies perform better after winning a NQA than bafrehy
increasing shareholder value? Second, did NQA-winning companies perfornthmeatte
key competitors in their market sector? The null hypothesis in both cases i9 thate
is no difference in company performance before and after winning a NQA, amete)d
no difference between NQA-winning and their key competitors. That is, the nul

hypothesis in both cases "says two samples have been drawn from equivalent
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populations. According to the null hypothesis, any observed difference betweenssample
is regarded as a chance occurrence resulting from sampling error @ewvia'& Fox,
2000, p. 199). This is classical approach to hypothesis testing where, "decision making
rests totally on an analysis of available sampling data. A hypothestali$igs it is
rejected or fails to be rejected, based on the sample data collected (Coopendesc
2003, p. 521). This type of hypothesis testing then extends into business applications as
in the case of making comparisons of performance data between an existing pnatu
performance data from a new product. The null hypothesis in these cases ldimg tha
means of the performance data of the old product and the new product are the same,
while the alternative hypothesis, is that the new product is different, norrapéyicr
(Groebner et al., 2005, p. 306). The research hypothesis of this study is that the
application of NQA techniques in business will result in greater value forrsidees.

Time-series analysis was considered for use in this study but found to be
inappropriate to answer the research questions. Typical applications foetie®-s
analysis include:

1. Looking at output over a period of time

2. Determining whether a process is stable or unstabée,tone

3. Forecasting future performance based on historic data (Do&sérd, 2007)
These are not considerations of the research questions. Further, for this stodgtibea
assumed "that the historical pattern will continue in the future” (Groebney 2065, p.
614), especially since the firms under study had won an NQA, which may have led to a

significant change in performance.
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Finally, this data for this study do not exhibit the "characteristic dependenc
among data points, that is, a person's score at any one time is probably odlaéd t
person's score on the same variable at any other time" (Rovine & von Eye, 1991, p. 151).
The results of individual quarterly performance is not part of the researclogaest
rather, the compiled performance for the entire 5-year period for reseastiogueand
for a 2.5 year period for research question 2.

A two-step approach was used for the analysis in Chapter IV. Firsttoéall
company performance data was collected from EDGAR for the NQA-winning and the
key competitors based on their four-digit SIC code. Next, the raw data wasiegao
determine if normality of data distribution exists. This is essentidligsstthe guideline
for choosing the type of analysis test procedures to be used to test various legpothes
These tools are generally classified as parametric and nonparanststiédpgplication of
any parametric test procedure is valid only when the fundamental assumption of
normality of the data is satisfied. Nonparametric test procedures can be useehfor
non-normal data. Hence if normality of the data is proved, then the following listed
parametric techniques were used. If there is a non-normal distribution of daits, if i
highly skewed for example (Groebner et al., 2005; Levin & Fox, 2000), then
nonparametric techniques were used as outlined later in this chapter. Non-youasli
indicated if the assumption of normal distribution is violated as shown by the residuals
and was plotted in a probability plot (Doane & Seward, 2007, p. 524).

All the inferential test procedures used in this study were conductesl @05
(5%) level of significance as. In other words, we set the maximum probability

committing type | error of rejecting the null hypothesis when it is acttraleyas only
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5%. For implementing this, for any test procedure if the p value of the test thdes
0.05, we reject the null hypothesis and if it is more than 0.05 we do not reject the null
hypothesis.

This alpha is considered of sufficient power level to reject false hypothedes
represents a balance of the alpha and beta risks (Bowerman & O'Connell, 2868;&
Seward, 2007). Additionally, since the sign of the difference in performance in not
important, only that there is a difference or not, then the population size used in this stud
is sufficient, at the alpha of .05, to detect a statistically significargrdiite at the 95%
confidence level (Taylor, 1990).

Testing for Normality

The first step is to perform the initial analyses on the variables to detafmine
they are normally distributed. If these series display a normalkbdistn and parametric
testing is appropriatéstests were done to compare the means of the variables both before
and after the award of an NQA, in order to answer the first research quebeort-T
tests were used to compare the performance of NQA winning firms adreamdtety
competitors. This answered the second research question. The rationalegotesiis
that the sample size is less than 30 and-test compares population means which in
turn, answers the research questions (Doane & Seward, 2007; Lind, Marchal &Wathe
2008).

If the series are non-normal the following indicated nonparametrionests
used. The first step was to display a graphic of the residuals to get a visuiztiomeof
the nature of the distribution. Next, a normality test was run in order to produce a

probability plot in order to examine the linearity of the residuals (Doane &iSeR007,
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p. 525). The normality tests were performed using the MINITAB 15 Normality Test
function. This procedure produced a probability plot that is a graphical display otéhe da
points on the x axis and the cumulative percentage of all data points shown on the y axis.
The data points on the probability plot form a straight line, or closely clusteangait

if the data are normal. Additionally, "the normal probability plot supports the asisum

of normally distributed residuals if the plotted points are fairly close tamist line

drawn from the lower left to the upper right of the graph” (Lind et al., 2008, p. 533).
Significant deviation from this pattern indicates non-normal data. The plot shaibe,
"reference line forms an estimate of the cumulative distribution functiohdor t

population from which the data are drawn" (“Normality Test,” 2007). These prokabilit
plots were included in Chapter IV. Thevalues are also displayed on the probability
plots. Thep-values were the deciding factors on whether to use parametric or
nonparametric tests during the next step.

The shape and symmetry of the data was examined using the skewness and
kurtosis measures. The skewness is a measure of the symmetry of the data astti da
normal symmetry should approximate zero. A skewness factor of greater than ze
indicates a positive skew with more data points above the median. A skewness of less
than zero indicates a negative skew with more data points below the median\§imilar
the kurtosis is a measure of the peak of the data, and it too, for normal data, should
approximate zero. A positive kurtosis measure indicates a data set thaelagisely
high peak in the middle. Whereas a kurtosis below zero indicates a relativelgtéiaset
(“NIST/SEMATECH e-Handbook of Statistical Methods,” 2006).

To confirm the observation made through probability plot, we use a statistical test
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procedure to test the normality of the data. The null hypothesis for thisgvabdidata
follows normal distribution & the alternate hypothesis is Fhe data does not follow
normal distribution. This test is used because, "the probability plot has thodi @ttt
revealing discrepancies between the sample and the hypothesized hstrdmd it is
usually easy to spot outliers" (Doane & Seward, 2007, p. 685). The test procedure is
known as Anderson-Darling test and is a popular test procedure for testing the gormalit
of the data. This test procedure gives a graphical presentation alongsivittatistic
value and the p value. Thisvalue indicates whether the null hypothesis is rejected or
not rejected. Since we are using 5% level of significance if this p value th#es8.05
we reject null hypothesis otherwise we do not reject it. In other words, if tHagofa
the test is less than 0.05 it means that the data does not follow normal distribution and if
it is more than 0.05, then we can safely conclude that it follows normal distribution at 5%
level of significance.
Parametric Testing

Dependent and independétiests were used for parametric testing if possible, as
nonparametric tests are "less powerful and less sensitive that thosedlising
parametric methods. Thus stronger support must be established before wectan reje
null hypothesis" (Sanders & Smidt, 2000, p. 597). In addition, parametric testing "will
generally require less data in order to demonstrate the significanceftéadroesome
given size" (Monk, 1991, p. 145). With the limited number of data points in this study,
the effort to use parametric testing is justified. Should the normalitggeatlicate a
normal distribution of the data, thétests were used as indicated in Figure 9.

If parametric testing is called for, dependent santgiest, also known as within-
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subjectd-tests, were used to answer research question 1 while independent $samples
tests, also known as between subjéetests, were used for research question 2. The
rationale for the use of t-tests is thia¢y specifically address the research questions in
this study. The two research questions are, "characterized by a meaduiclowed by
an intervention of some kind and then another measurement” (Lind et al., 2008, p. 374).
In the case of research question 1, an initial measurement was made of company
performance pre-NQA award of the three variables. Then, after the miervef
company transformation based on adapting NQA management philosophy, a second
measurement of the three variables was made to determine if therensieasiy
difference (improvement) in performance thereby enhancing shareholder va
Dependent-tests were used for research question 1 in that dependent sample testing is
preferable to independent samples testing in that they "reduce the variation in the
sampling distribution” (Lind et al., p. 374). The null hypothesis for this test is that the
"differences come from a normal distribution with mean zero" (Monk, 1991, p. 160). For
research question 2, the winning company's post-award performance was t&iststchag
portfolio of their key competitors over the same period. The rationale for usirtggais
of comparison is that two different groups are being tested for their difesen
Specifically, "Each subject experiences only one of the level of the independebteva
and so contributes just one score to the analysis" (Monk, p. 157). Again, tests for all three
variables were made.
Nonparametric Testing

Nonparametric tests were used if normality of data is not demonstrated.

Nonparametric testing also has several other advantages. They can be usaemwih |
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data measurement (Levin & Fox, 2000, p. 266), and used with small sample sizes
(Sanders & Smidt, 2000, p. 597). They also are appropriate where data demonstrates
other characteristics such as; the presence of extreme outliees(goeater than three
standard deviations from the group mean) or "when the range of scores in one group is
much larger than the other group, say more than twice" (Monk, 1991, p. 145).

The nonparametric tests chosen were the Wilcoxon matched-pairs signedgtank te
and the Mann-Whitney test. The Wilcoxon test is appropriate for, "related samples and
are unwilling or unable (due to data-level limitations) to use the pairegisatest. It is
useful when the two related samples have a measurement scale thatialtows
determine not only whether the pairs of observations differ, but also the magniturde of
difference" (Groebner et al., 2005, p. 680). It is also useful where paramedrics a
inappropriate because of the lack of normally distributed data, the Wilcoxos test i
"appropriate without assuming that the sampled populations have the shapes of any
particular probability distributions” (Bowerman & O'Connell, 2003, p. 748). The
Wilcoxon test is known as a sign test in that it is, "based on the sign differenezbetw
two related observations” (Lind et al., 2008, p. 547). Therefore, this test fulfills the
requirements for being able to answer research question 1.

The Mann-Whitney test is appropriate for testing population means when using a
t-test are not appropriate. It is, "a nonparametric test to compare two populations
utilizing only the ranks of the data from two independent samples” (Doane &&ewa
2007, p. 706). Specifically, "The assumption forttakstribution is that the two
populations are normally distributed” (Groebner et al., p. 675). The previously mentione

normality tests determined the matter of normality.
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Figure 9 shows the testing protocol. A normality test was performed firshand t

either the nonparametric ttests was used.

Wileaxon Kann-
Signed- Whitney
Rank Tast Test
Mo
Testfor
narmality
Yes
Paired Tuio-
samplz samplz
tiest viest
H.pothe s HLI-H3 Hypathz sz HI-HG
Toozapipars performanas T aapipears
changzsof the corpan. parformanss differances
batars andthen atter a0 ardd lrate aan M- inners
A Le s corpetitors

Figure 9 Data testing sequence.

Validity and Reliability
Sharpe and Koperwas (2003) identified two dimensions of validity, internal and
external. Internal validity is the assurance that alternative explanateybe ruled out,
and that the proposed explanation is indeed, valid (Sharpe & Koperwas, p. 228). External
validity, on the other hand, is the ability to generalize the explanation to ajgpigca
outside the immediate use. That is, the ability of a practitioner to apply theptonce

outside the field of endeavor of the original testing, for instance, into a real \wtinhd)s
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Internal validity was assured in this study by using the most directmetri
available to measure firm performance (Sharpe & Koperwas, p. 228). H1 thr8ugh H
addressed this perspective. That is, the actual financial performaulte tiest are
auditable and reported to the U.S. Securities and Exchange Commission. Short of
intentional fraud in the reporting of these measures, these are the mostrdinegiadle
measure of firm performance available.

To assure a higher degree of external validity, H4 through H6 compared
performance between the NQA-winning firms and their key competitors séhiss to
provide an outside application of the results into the context of the applicable market
segment. That is, to ensure the generalizibility of the construct. Thedsset of
hypotheses are concerned with the interaction of the experimental treatihesther
factors and the "ability to generalize to (and across) times, sethingsrsons” (Cooper
& Schindler, 2003, p. 434). This would address questions that shareholders of firms that
have not initiated Baldrige management practices may have as to the valogeof t
initiatives.

In addition to the proactive approach to validity described previously, caution was
used regarding the threats to validity outlined by Creswell (2003). Intereatshare
associated with "procedures, treatments, or experiences of the patsitipa 171) that
threaten the conclusions drawn by the researcher. As secondary data afelatdr t
two threats are not germane. However, the first internal threat, that afedpral threat,
is possible. To mitigate this threat, the statistical techniques uselll faredamental,

sound and well established statistical techniques, widely used and described.
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With respect to external threats to validity, Creswell (2003) stated thate"the
when experimenters draw incorrect inferences from other persons or sefinhal)
This threat is possible but, any comparisons between companies are being thiade wi
the confines of the market segment as defined by the applicable SIC code amdheithi
same time period of study.

One final consideration on the issue of validity is construct validity as bedcri
by Katzer et al. (1998). That is, "that concept (under study) is being measdredta
something else" (p. 102). As stated previously, since the metrics are tigational
financial and operating performance measures of a business, there is rdiretre
measure that the ones being used. As stated earlier in this study, thbsecardral
measure of efficiency of how the firm used its assets (resources) tatgenet income
and consequently, profit.

The reliability of a study can be affected by "noise, or random error, in
measurement,” it is also "repeatable and stable" (Katzer et al., 1998, purét@r,F
reliability is the trustworthiness and dependability of the data. Cooper and &chindl
(2003) stated additionally that reliability is "the degree to which a measuotesfree of
random or unstable error” (p. 236). They also stated that reliability has three catspone
stability, equivalence, and internal consistency. Stability is the alaldet consistent
results from measurement. Equivalence is concerned with "variation at onengome
among observers and samples of items" (Schindler, p. 238).

Summary
This chapter outlined the statistical approach to be used for this study.ifiesbec

the types of statistical tests and gave a justification for their usemé&tied of
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population selection was identified and the sources of the data itself. It wastdd
that because of a small size of the population, that statistical samplingtexshwere
not used for the analyses in Chapter IV. All of the NQA-winning firms wieidied and
then their performance was compared to a portfolio of their key competitorsodice s
of this data was the firm's 10-K/10-Q financial reports located on the U.Siti&scaind
Exchange Commission's EDGAR database

Chapter IV uses the statistical techniques illustrated in this chaptehty gad
analyze their performance data in a two-step approach. First the dataawasezkto
determine if it displays normal distribution. If it does, then the parametimiques
described previously are used. If it appears to display non-normal distributioth¢he

previously mentioned nonparametric techniques are used.
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Chapter IV
Analysis and Presentation of Findings
Introduction
This chapter provides the results of the research techniques described im Chapte

lll. The chapter starts with the Data Review section that reviews thevaiaables used
in the study, and provides an introduction of the firms selected for study. This section
then explains the method of data collection including the specific techniques used to
gather data from the on-line sources. The Descriptive Statisticsrspotivides an
overview of the selected firms under study and displays the descriptigticiati
associated with those selected firms. Following next is the Resultsdfplagheses
Testing for both research questions. These sections provide the results atisheadt
tests used for this study. The portfolios of key competitor firms identified eeamined
in comparison with the NQA-winning firms. This section includes the display of the
analytical results in graphical form. Next, the Results section providdaikeddisting
of the results of the previous analysis into a comprehensive listing of the odsults
hypothesis test. This analysis provides data to test the quasi-experimerggunaient
control group design of this quantitative study that is based on Creswell (2003). Finally,
the Summary section provides a reiteration of key points and findings in this chapter.

Data Review

There were two research questions addressed in this study. Theséesthe

guestion was; do firms that have won a MBNQA show an improvement in their operating
efficiency and profit-making ability thereby enhancing shareholdee?al he second

research question was; do firms that won a MBNQA show a performance improvement
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over and about a portfolio of their key competitors within their market sector?
Variables

The variables used in this study often are used to evaluate a company's operating
and financial performance. Financial evaluations often begin with an examina
firm's income statement and balance sheet. From the information containeskin the
documents, three performance variables chose for evaluation were ROA, EPS and the
current ratio. These metrics are of significance for both the firm and th's fivestors.
The U.S. Securities and Exchange Commission require also the first twosrfaatric
reporting purposes for publically traded firms, while the third is calalilaseng numbers
from the balance sheet. The variables chosen represent factors of productidimrthat a
can use to produce profit and are included on the company's balance sheet or income
statement. As such, these variables are widely known and used by investors and
management alike as key indicators of business performance.

Selection of MBNQA-winning Firms

The selection criterion for targeted firms to examine during this studyhats
they were publically traded firms that had at least two years of dataldedoth before
and after NQA award year. This factor eliminated many of the orgamzatat have
won a NQA because these were a small business, an educational institution, diaé hospi
This screening then left firms that were listed as either ManufactariBgrvice in the
MBNQA list of winners. Several winning firms were excluded for varioasoas. In
some cases, other firms acquired them, in another case, the winning companynas ow
by a foreign parent company. In yet another case, the winning firm's csiress was

dissimilar from the parent company as in the case of Caterpillar kah&srvices. In
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some cases, only a segment of the firm competed and if the segment was nétargigni
part of the firm, it was excluded too. One firm, STMicroelectronics, Inc., what won a
NQA in 1999, is foreign owned and was excluded. Another firm, Boeing Corp., has won
twice and the data is used from the later date of 2003 and not the 1998 award date.
Caterpillar Financial Services won the MBNQA in 2003 but was not studied as it is a
division of the Caterpillar firm and separate asset, liability, and ER8tiavailable. In
addition to this fact, as financial services are not part of the core businegsprhent
manufacturing, it is considered disparate in nature from the parent company. The
following table is a list of the companies targeted for study that met @dé previous

criteria.

Table 8

List of Manufacturing and Service Firms That Won the MBNQA
Year| Categor Name

2003 Service Boeing Aerospace Supp

Motorola Commercial, Government
2002 Manufacturing|Industrial Solutions Sector

1998 Manufacturingl Solar Turbines Incorporated
1997 Manufacturingl 3M Dental Products Division
1997 Service Merrill Lynch Credit Corporation
1997 Manufacturing|Solectron Corporatic

Note From 1988-2007 Award Recipients' Contacts andilBsp2008.

Data Sources
After the selection of the firms was made, the EDGAR database on the SEC sit

was used as the date source for company information to include its primargdel(By
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reviewing EDGAR, it was also ensured that the firm has a sufficient number®f 10-
reports to be included in this study. After this review in EDGAR, the Fundamsental
Quarterly file on the COMPUSTAT North American database was used. Tdvailable
through the Wharton Research Data Services website. In this site, a qadyilivay
filtering for the SIC code of every NQA-winning firm under study and a 5-yaage
The 5-year period included the year of award and the preceding and succeeding two
years. This constitutes 20 quarterly data points for analyzing researciomgdesnd 10
guarterly data points for analyzing research question 2, for all three varidbke
COMPUSTAT database contains records that are both currently active atinekeintat

is, companies that have gone out of business or been acquired by some other firm. These
records are annotated as Active and Inactive in the database. Both Actinaate

firms were used in this study. Therefore, not all firms included in this studyeently
active. The performance of these currently Inactive though, is relevant terahsw
research questions so the data from these Inactive firms used in this study.

The previous review produced a list of all SEC listed firms that did business
whose primary SIC was the same as the NQA-winning company. The list wasotied
by total annual sales to represent the largest to the smallest firms $1Gh#&
cumulative percentage was calculated to account for the majority of thariotal sales
for each SIC. Key competitors were considered those who held at least 3% afkleé m
share of sales for the SIC for the 5-year period. The remaining compaviies leas
than 3% of the market share were not used as they were considered not al materi
significance for this comparison of key competitors. Many of these snoalt@panies

represented less than 1% of the total annual sales in that SIC and therefordehad lit
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overall impact to the market segment as a whole.
Performance Data and Descriptive Statistics
Summary Data Tables

The first part of this section shows the summary data tables as derived from
EDGAR and COMPUSTAT. These tables show the within-company performance data
for the 5-year study period. Following this section are tables of compamymarice for
key competitors within each of the SIC codes of the NQA-winning companies. Appendix
A shows the results for each of the selected NQA-winning companies from
COMPUSTAT North America based on the SIC codes for the targeted 5-yest. peri
Additional columns were added to the COMPUSTAT data in order to calculate the ROA
and the current ratio, which were not directly available from the 10-Q forms.

The tables in Appendix B show the results of the normality tests performed on all
three variables for the NQA-winning firms. These tests were done usiijfiEAB
Normality Test feature. Of key importance is flealue for each variable. If thvalue
was below the alpha of .05, then nonparametric hypothesis testing was performed on the
variable, otherwise, the parametric equivalent test was performed.

The tables in Appendix B show the key competitor firms within the 4 digit SIC
code. Together with the NQA-winning firms, these firms generated the tpaybthe
net sales for that SIC code for the given 5-year period and each held at leagh8% of
market.

Descriptive Statistics
The following section contains the descriptive statistics for each of the NQA

winning firms. The source data files are contained in Appendix A. The purpose of this
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section is not to draw any conclusions or perform hypothesis testing, but to dmsplay t
nature and range of the financial performance data in order to gain an ewviiabf
understanding of this datum. The descriptive statistics routines contained indlyis st
were calculated using the MINITAB 15 Descriptive Statistics function.

In each of the descriptive statistics tables that follow, the three studples—
ROA, EPS, and Current Ratio—are located in the first column on the left. The Award
column, immediately following, contains a 0 for the 10 quarterly periods of perfoeman
before the NQA award, and a 1 in the Award column for the 10 quarterly periods
following the award. Again, the first two quarters of the year of awardealgded in the
pre-award calculations while the later two quarters are included in the past-aw
calculations. The N column represents the number of data points while the Mean,
Standard Error of the Mean, Standard Deviation, and the Minimum columns are self-
explanatory. The Coefficient of Variation (CV) function on the other hand, wasleut|
in the descriptive statistics routine as it provides additional insight as evileof
variation in a process. It is used to “compare dispersion in data sets with dissimits
of measurement or... dissimilar means” (Doane & Seward, 2007, p.133). The CV is the
standard deviation expressed as a percent of the mean. The CV is relevant to a
shareholder in that it is an indicator of the level of variation in a performancatiodic
The level of variation can be an indicator of a large range of movement innpanice
for all firms in the market but it can also be an indicator that the firm underistud
experiencing a wide range of performance during the study period.

Following each of the descriptive statistics tables are graphicasemations of

the data provided to give extra insight on the performance. The graphical teshnique
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chosen were boxplots, on the left, and histograms, on the right of each figure that follows
The importance and practicality of these graphical displays is evidenahyrerg the
first set of graphs showing the ROA for Boeing Co. during the study period. The box on
the left of the boxplot shows the variation of data points pre-award while the box on the
right side of the boxplot panel shows the variation of data points post-award. Knowing
that the box portion of the boxplot contains 50% of the data points, it is readily apparent
that Boeing Co. has less variation on ROA following their NQA award. This infamma
is displayed in greater detail in the adjoining histogram on the right side pagiee

The graphical routines were run using the MINITAB 15 Boxplot and Histogram

functions, respectively.

Year of MBNQA Award: 2003 Company: Boeing Co.  SIC: 3721

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e Awar d N N Mean SE Mean St Dev  Coef Var M ni mum
RCA 0 10 0 0.00583 0.00503 0.01591 273.14 -0.02683
1 10 0 0.01051 0.00171 0.00539 51.29 0.00345
EPS 0 10 0 0. 313 0. 283 0. 895 286. 01 -1.540
1 10 O 0.722 0.116 0. 367 50. 88 0.230
Current Ratio O 10 0 0. 8692 0.0176 0. 0557 6.41 0.7911

1 10 O 0.8017 0.0235 0.0743 9.27 0. 7247
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Year of MBNQA Award: 2002 Company: Motorola Inc.

SIC: 3663

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e Awar d Mean
RCA 0 -0.01723
1 0. 00853
EPS 0 -0. 203
1 0.1120
Current Ratio O 1.4934

1 1.9050

St Dev  Coef Var M ni num Maxi num
0.02801 -162.63 -0.07695 0.01202
0. 00842 98.71 -0.00631 0.02095

0.468 -230.66 -1.020 0. 590

0.1113 99.41 -0.0900 0.2600
0. 2007 13. 44 1.2232 1.7683

0. 1069 5.61 1.7418 2.0759
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e

ROA

EPS

Current

Ratio

Awar d Mean SE Mean
0 0.019289 0.000590
1 0. 009904 0.000587
0 1.586 0. 140
1 0. 7390 0. 0385
0 1. 4086 0. 0420
1 1.4987 0.0178

St Dev  Coef Var M ni mum  Maxi num
0. 001865 9.67 0.016668 0.021729
0.001858 18.76 0.007759 0.013368
0.442 27.86 1. 010 2. 260
0.1217 16. 47 0. 5700 0. 9200
0. 1329 9.43 1.2092 1.5595
0. 0564 3.76 1.4348 1.5916
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Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e Awar d Mean SE Mean
RQOA 0 0.00419 0.00525
1 0.00898 0.00404
EPS 0 0.10 1.17
1 0.518 0. 339
Current Ratio O 1.5149 0.0209
1 1.5120 0. 0383

St Dev

0. 01661

0. 01277

3.71

1.073

0. 0660

0.1212

Coef Var M ni mum Maxi mum
396.62 -0.04209 0.01588
142. 23 -0.02457 0.02045

3638. 02 -10. 36 1.95
207. 18 -2.190 1.790

4.36 1.4049 1.5929
8.01 1.3699 1.7293
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Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e

ROA

EPS

Current Ratio

Awar d Mean
0 0.02412
1 0. 03100
0 0.782
1 1.033
0 1. 8076

1 1. 5806

SE Mean

0. 00353

0.00483

0. 115

0. 152

0. 0511

0. 0466

St Dev  Coef Var M ni mum
0.01118 46.34 -0.00684
0.01528 49.29  0.01275

0. 363 46. 48 -0. 240

0. 480 46. 44 0. 440

0. 1615 8.93 1.6189
0. 1474 9.33 1. 4405

Maxi mum

0. 03084

0. 06907

0. 990

2.210

2.0604

1.9015
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Year of MBNQA Award: 1997 Company: Solectron Corp.

SIC: 3672

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e

ROA

EPS

Current Ratio

Awar d Mean
0 0. 022583
1 0. 024115
0 0. 5350
1 0. 3956
0 -2.556
1 -2.656

SE Mean

0. 000671

0. 000745

0. 0323

0.0274

0. 144

0. 153

St Dev  Coef Var M ni num  Maxi num
0.002121 9.39 0.019387 0.026537
0. 002235 9.27 0.021408 0.028016
0.1021 19. 09 0. 3800 0. 7100
0. 0822 20. 77 0. 2800 0. 5600
0. 455 -17.79 -3.194 -1.886

0.459 -17.28 -3.588 -2.011
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Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211

Descriptive Statistics: ROA, EPS

Variable Award Mean

RQOA 0 0.001787 0.000085
1 0.001543 0. 000250

EPS 0 1.715 0. 143
1 1.160 0.194

SE Mean

0. 000270 15.13

St Dev  Coef Var

0. 000790 51.22 -0.000461 0.002417

0. 453 26. 44 1.080 2.320

0.613 52.84 -0.420 1.820

M ni mum  Maxi mum

0.001286 0.002115
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Review of the Statistical Techniques

Normality testsThe following section contains the normality tests that were run
on each of the data files in Appendix A. Normality tests were run for each thiréee
variables, for each of the MBNQA-winning firms to produce the following inféiona
The purpose of running these normality tests was to determine whether to nsetpara
or nonparametric hypothesis testing procedures.

The Normality Test function in MINITAB 15 was used in each case. This
produced the p-value for each of the variables to determine whether the datgedispl
normal or non-normal distribution. The results of this determination were then used to
use either parametric or nonparametric hypothesis testing proceduresritogscbduce
the correct hypothesis test.

Each of the graphs that follow contains all three test variables in one graphic.
Each of the plots within the graphic is laid out in the same way with the variable metr

value on the x-axis and the percentage of the total on the y-axis.
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Year of MBNQA Award: 2003 Company: Boeing Co.

SIC: 3721

Probability Plot of ROA, EPS, Current Ratio
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

Percent

Probability Plot of ROA, EPS, Current Ratio

Normal - 95% CI
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Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577
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Probability Plot of ROA, EPS, Current Ratio

Normal - 95% CI

99 ROA 99 EPS
90 90
50 50
10 101
[ ] [ ]
1 T T T T T 1 T T T T T
-0.050 -0.025 0.000 0.025 0.050 -$10.00 -$5.00 $0.00 $5.00 $10.00

Current Ratio

90
50
10
[
1 T T T T
1.20 1.35 1.50 1.65 1.80

ROA
Mean 0.006583
StDev 0.01463
N 20
AD 2.622
P-Value <0.005
EPS
Mean 0.31
StDev 2.667
N 20
AD 3.590

P-Value <0.005
Current Ratio

Mean 1.513
StDev 0.09497
N 20
AD 0.254
P-Value 0.695




152

Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670

Probability Plot of ROA, EPS, Current Ratio
Normal - 95% CI
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Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211

Probability Plot of ROA, EPS
Normal - 95% CI
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Summary of results of the normality teJtise following table contains a
summary of normality tests. The decision factor of normality for this/sizd thep-
value level. If thgp-value exceeded the alpha of .05, then the null hypothesis of a normal
data distribution was not rejected. The cells of the summary table that @redcol
indicated statistical significance, while the cells that contain no bagkdrcolor are not

statistically significant, at the .05 alpha level.
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Table 9
Summary of Normality Tests For Research Question 1
ROA EPS Current Rati
Normality | Normality [Normality tes
Company Award Year| SIC | test P-valug¢test P-valu¢ P-value
Boeing Co. 2003 3721 0.067 0.036 0.793
Motorola Inc. 2002 3663 0.005 05018 0.122
Solar Turbin N
(Caterpillar) 1998 3531 0.026 018 0.01 *
Xerox
Busines * .
Services 1997 3577 0.005 0.005 0.695
3M Co. 1997 2670 0.005 0:005 ).225
Solectron 1997 3672 0.272 0.693 0.902
Merrill Lynch 1997 6211 0.005 0:038 *

Note Current ratio data is not available for Merriifich as there is no current asset or current ifgbil
data for any of the selected SIC 6211 firms shawBDGAR. Consequently, the current ratio could et
calculated.

*Statistically significant at the .05 level

As indicated in the Table 9, 12 of the 21 tests demonstrated a non-normal
distribution of the data thereby calling for the use of nonparametric hypotbstsisOf
particular interest is the level of significance shown by six of the data plo@itg) at the
.005 level, indicating a very high degree of probability of non-normal data beingprese
On the other side of the significance level are four data points indicating siidegae
that normal data is present. These are the EPS and current ratio for Solectron, and the

current ratio for Boeing Co. and Xerox Business Services. The fact tHagthkevels of
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normality and non-normality are indicated is a strong indication that the ntyrtesling

procedure is justified and that the use of the two different approaches is appropriat

Based on the data shown in the Table 9, the Table 10 shows the hypothesis testing

strategy to be used.

Table 10
Statistical Test Decision Results for Research Question 1
Current Rati
Test Used
Company Award Year _SIC ROA Test Used EPS Test Used
Boeing Ca 2003 3721 Paired t test Wilcoxon Paired t test
Motorola Ing. 2002 3663 Wilcoxon Wilcoxon Paired t test
Solar Turbin
(Caterpillar) 1998 3531 Wilcoxon Wilcoxon Wilcoxon
Xerox
Busines
Services 1997 3577 Wilcoxon Wilcoxon Paired t test
3M Co 1997 2670 Wilcoxon Wilcoxon Paired t test
Solectron 1997 3672 Paired t test Paired t test Paired t test
Merrill Lynch 1997 6211 Wilcoxon Wilcoxon

Note Current ratio data not available from EDGAR fo€ %211 firms.

Results of Hypothesis Testing

Depending on whether the previous results indicated normal or non-normal

distribution, either paired sampl¢ests or Wilcoxon Signed Rank tests were used. The

hypothesis test results for each of the MBNQA-winning firms follows. Alistevere

performed using MINITAB 15. A summary table follows showing the company, tedt us

and significance level for each of the three variables tested. Of key img@itathep-

value indicated for each test. If thaevalue is below the alpha of .05, then was a
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statistically significant change in the mean value for that variabletlerdO quarterly
periods before the winning of an NQA, to the 10 quarterly periods after. These results a

summarized at the end of this section.

Year of MBNQA Award: 2003 Company: Boeing Co.  SIC: 3721

Paired T-Test and Cl: ROA, ROA 2
Paired T for ROA - ROA_2

N Mean StDev SE Mean
ROA 10 0.00583 0.01591 0.00503
ROA_2 10 0.01051 0.00539 0.00171
Difference 10 -0.00469 0.01720 0.00544
95% CI for mean difference: (-0.01699, 0.00762)

T-Test of mean difference = 0 (vs not = 0): T-Vatued.86 P-Value = 0.411

Wilcoxon Signed Rank Test: EPS
Test of median = 0.000000 versus median not = Q000
N for Wilcoxon Estimated
N Test Statistic P  Median

C9 10 10 17.0 0.308 -0.3950

Paired T-Test and Cl: Current Ratio, Current Ratio_2
Paired T for Current Ratio - Current Ratio_2
N Mean StDev SE Mean
Current Ratio 10 0.8692 0.0557 0.0176
Current Ratio_2 10 0.8017 0.0743 0.0235
Difference 10 0.0675 0.0792 0.0250
95% CI for mean difference: (0.0109, 0.1241)

T-Test of mean difference = 0 (vs not = 0): T-Vatu@.70 P-Value =0.024
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Year of MBNQA Award: 2002 Company: Motorola Inc.

SIC: 3663

Wilcoxon Signed Rank Test: ROA test
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P  Median

ROAtest 10 10 7.0 0.041 -0.02265

Wilcoxon Signed Rank Test: EPStest
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P Median

EPStest 10 10 13.0 0.154 -0.2900

Paired T-Test and CI: Current Ratio, Current Ratio 2

Paired T for Current Ratio - Current Ratio_2
N Mean StDev SE Mean
Current Ratio 10 1.4934 0.2007 0.0635
Current Ratio_2 10 1.9050 0.1069 0.0338
Difference 10 -0.4116 0.1465 0.0463

95% CI for mean difference: (-0.5164, -0.3068)

T-Test of mean difference = 0 (vs not = 0): T-Vatue8.89 P-Value = 0.000

Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

Wilcoxon Signed Rank Test: ROA test
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P  Median

ROAtest 10 10 55.0 0.006 0.009565
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Wilcoxon Signed Rank Test: EPStest
Test of median = 0.000000 versus median not = Q000
N for Wilcoxon Estimated
N Test Statistic P  Median

EPStest 10 10 55.0 0.006 0.8350

Wilcoxon Signed Rank Test: Current ratio test
Test of median = 0.000000 versus median not = @000
N for Wilcoxon stimated
N Test Statistic  PMedian

Current ratio test 10 10 13.0 0.153.07842

Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577

Wilcoxon Signed Rank Test: ROA test
Test of median = 0.000000 versus median not = Q000
N for Wilcoxon Estimated
N Test Statistic P  Median

ROAtest 10 10 11.0 0.103 -0.004540

Wilcoxon Signed Rank Test: EPStest
Test of median = 0.000000 versus median not = Q000
N for Wilcoxon Estimated
N Test Statistic P  Median

EPStest 10 10 37.0 0.359 0.3900




159

Paired T-Test and Cl: Current Ratio, Current Ratio_2
Paired T for Current Ratio - Current Ratio_2
N Mean StDev SE Mean
Current Ratio 10 1.5149 0.0660 0.0209
Current Ratio_2 10 1.5120 0.1212 0.0383
Difference 10 0.0029 0.1326 0.0419
95% CI for mean difference: (-0.0920, 0.0978)

T-Test of mean difference = 0 (vs not = 0): T-Vai@.07 P-Value = 0.946

Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670

Wilcoxon Signed Rank Test: ROA test
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P  Median

ROAtest 10 10 16.0 0.262 -0.003717

Wilcoxon Signed Rank Test: EPStest
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P Median

EPStest 10 10 15.0 0.221 -0.1500

Paired T-Test and Cl: Current Ratio, Current Ratio_2
Paired T for Current Ratio - Current Ratio_2
N Mean StDev SE Mean
Current Ratio 10 1.8076 0.1615 0.0511
Current Ratio_2 10 1.5806 0.1474 0.0466
Difference 10 0.2270 0.1553 0.0491
95% CI for mean difference: (0.1159, 0.3382)

T-Test of mean difference = 0 (vs not = 0): T-Vatué.62 P-Value = 0.001
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Year of MBNQA Award: 1997 Company: Solectron Corp.

SIC: 3672

Paired T-Test and Cl: ROA, ROA_2
Paired T for ROA - ROA_2

N Mean StDev SE Mean
ROA 9 0.022541 0.002245 0.000748
ROA_2 9 0.024115 0.002235 0.000745
Difference 9 -0.00157 0.00410 0.00137
95% CI for mean difference: (-0.00473, 0.00158)

T-Test of mean difference = 0 (vs not = 0): T-Vatuel.15 P-Value = 0.283

Paired T-Test and ClI: EPS, EPS 2
Paired T for EPS - EPS_2

N Mean StDev SE Mean
EPS 9 0.5156 0.0865 0.0288
EPS_2 9 0.3956 0.0822 0.0274
Difference 9 0.1200 0.1371 0.0457
95% CI for mean difference: (0.0146, 0.2254)

T-Test of mean difference = 0 (vs not = 0): T-Vatu@.63 P-Value = 0.030

Paired T-Test and Cl: Current Ratio, Current Ratio_2
Paired T for Current Ratio - Current Ratio_2
N Mean StDev SE Mean
Current Ratio 9 -2.549 0.482 0.161
Current Ratio_2 9 -2.656 0.459 0.153
Difference 9 0.107 0.595 0.198
95% CI for mean difference: (-0.350, 0.564)

T-Test of mean difference = 0 (vs not = 0): T-Vaiu@.54 P-Value = 0.603
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Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211

Wilcoxon Signed Rank Test: ROA test
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P  Median
ROAtest 10 10 31.0 0.760 0.00005538
Wilcoxon Signed Rank Test: EPStest
Test of median = 0.000000 versus median not = @000
N for Wilcoxon Estimated
N Test Statistic P Median

EPStest 10 10 48.0 0.041 0.4150

Test of Hypothesis 1

Hol: There is no difference in ROA for firms before and after winning the

NQA.

Hi1: There is a statistically significant improvement in the ROA for firms

following the winning of a NQA.




Table 11

Results of Test of Hypothesis 1

ROA
Significance te

Company Award Year SIC P-value
Boeing Co. 2003 3721 0.411
Motorola Inc. 2002 3663 0.041 =
Solar Turbin
(Caterpillar) 1998 3531 0.006 *
Xerox
Busines
Services 1997 3577 0.103
3M Co. 1997 2670 0.262
Solectron 1997 3672 0.283
Merrill Lynch 1997 6211 0.76

* Statistically significant at the .05 level

H02:

H12:

Test of Hypothesis 2
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There is no difference in the current ratio for firms before and after

winning the NQA.

There is a statistically significant improvement in the current ratio f

firms following the winning of a NQA.



Table 12
Results of Hypothesis Test 2
Current rati
Significanct
Company Award Year SIC test P-value
Boeing Co. 2003 3721 0.024
Motorola Inc.| 2002 3663 0.000
Solar Turbin
(Caterpillar) 1998 3531 0.154
Xerox
Busines
Services 1997 3577 0.946
3M Co. 1997 2670 0.00%
Solectron 1997 3672 0.603
Merrill Lynch 1997 6211

Note Current ratio data not available from EDGAR f&€ %211 firms.

* Statistically significant at the .05 level

Hg3:

H.3:

There is no difference in the EPS for firms before and after winning the

NQA.

Test of Hypothesis 3
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There is a statistically significant improvement in the EPS for firms

following the winning of a NQA.
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Table 13

Results of Hypothesis Test 3

Company Award SIC EPS Significance
Year test P-value

Boeing Co. 2003 3721 0.308

Motorola Inc. 2002 3663 0.154

Solar Turbine 1998 3531 0.006*

(Caterpillar)

Xerox Business 1997 3577 0.359

Services

3M Co. 1997 2670 0.221

Solectron 1997 3672 0.63*

Merrill Lynch 1997 6211 0.041*

*Statistically significant at the .05 level

Statistical techniques applied to the key competitor fifithe.following section
contains data to answer research question 2, which constitutes Hypotheses 4 — 6.
Appendix B contains the raw performance data for each of the key competitong and t
NQA-winning firms. The comparison was to test the difference in the 10 quarterly
periods starting from the middle of the NQA-award year and the next tws. yagain,
all three research variables of ROA, EPS and current ratio were analyneediately
following are the descriptive statistics of the firms and no conclusiongprepiate.

The purpose is to show the data range of the competitors within each of the SIC and the

hypothesis testing follows later.
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Year of MBNQA Award: 2003 Company: Boeing Co.

SIC: 3721

Descriptive Statistics: ROA, EPS, CR

Variable NQA N N Mean SE Mean St Dev  Coef Var M ni mrum Maxi mum
ROA 0 24 0 0.00147 0.00197 0.00966 658.00 -0.02839 0.01616
1 10 0 0.01051 0.00171 0.00539 51. 29 0.00345 0.02134
EPS 0 24 0 0. 205 0. 113 0. 555 271. 49 -1.200 0.910
1 10 0 0.722 0. 116 0. 367 50. 88 0. 230 1. 400
CR 0 24 0 1.1327 0.0414 0. 2029 17.91 0. 6353 1.3237
1 10 0 0. 8017 0. 0235 0. 0743 9. 27 0. 7247 0. 9355
Boxplot of ROA Histogram of ROA
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Year of MBNQA Award: 2002 Company: Motorola Inc. SIC: 3663
Descriptive Statistics: ROA, EPS, Current Ratio
Vari abl e NQA Mean SE Mean St Dev Coef Var M ni mrum Maxi mum
ROA 0 -0. 0067 0. 0120 0.0802 -1197.78 -0. 4454 0. 0564
1 0.00853 0.00266 0.00842 98.71 -0.00631 0.02095
EPS 0 -0.071 0. 147 0.909 -1284.08 -5.000 0.670
1 0.1120 0. 0352 0.1113 99. 41 - 0. 0900 0. 2600
Current Ratio O 1.9343 0.0720 0. 4831 24. 98 1.1196 2.9950
1 1. 9050 0. 0338 0. 1069 5.61 1.7418 2.0759
Boxplot of ROA Histogram of ROA by NQA
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) /831

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e NQA Mean SE Mean St Dev  Coef Var M ni mrum  Maxi num
RCA 0 0. 01002 0. 00277 0.01174 117.14 -0.00350 0. 03977
1 0. 009904 0.000587 0.001858 18.76 0.007759 0.013368
EPS 0 0. 662 0. 196 0. 830 125. 44 -0. 200 3. 040
1 0. 7390 0. 0385 0.1217 16. 47 0. 5700 0. 9200
Current Ratio O 1. 8267 0. 0937 0. 3974 21.76 1.3442 2.4469
1 1. 4987 0.0178 0. 0564 3.76 1. 4348 1.5916
Boxplot of ROA Histogram of ROA by NQA
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Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577

Results for: 3577 All

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e NQA Mean SE Mean St Dev  Coef Var M ni rum Maxi mum
RCA 0 0.02906 0.00419 0.01874 64. 49 0. 00575 0.05856
1 0.00898 0.00404 0.01277 142.23 -0.02457 0.02045
EPS 0 0. 5990 0. 0838 0. 3746 62. 53 0. 1500 1. 3000
1 0.518 0. 339 1.073 207. 18 -2.190 1.790
Current Ratio O 1. 5564 0. 0187 0. 0835 5. 36 1. 3546 1. 6954
1 1.5120 0. 0383
0.1212 8.01 1.3699 1.7293
Boxplot of ROA Histogram of ROA by NQA
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Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670

Results for: SIC 2670

Descriptive Statistics: ROA, EPS, Current Ratio

Vari abl e NQA Mean SE Mean St Dev  Coef Var M ni mum Maxi mum
ROA 0 0.02190 0.00376 0.02223 101.50 -0.01347 0.12478
1 0. 03100 0.00483 0.01528 49. 29 0.01275 0.06907
EPS 0 0. 840 0. 226 1.354 161. 23 -0.850 7.590
1 1.033 0. 152 0. 480 46. 44 0. 440 2.210
Current Ratio O 1.5215 0. 0816 0. 4826 31.72 0. 6832 2.3042
1 1. 5806 0. 0466 0. 1474 9.33 1. 4405 1.9015
Boxplot of ROA Histogram of ROA by NQA
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Year of MBNQA Award: 1997 Company: Solectron Corp. SIC: 3672
Results for: SIC 3672
Descriptive Statistics: ROA, EPS, Current Ratio
Vari abl e NQA Mean SE Mean St Dev  Coef Var M ni mum  Maxi num
ROA 0 0.01822 0. 00355 0. 02456 134.83 -0.08079 0. 05585
1 0. 024000 0.000676 0.002138 8.91 0.021408 0.028016
EPS 0 0. 264 0.115 0.794 300. 57 -4.540 0. 930
1 0. 4270 0. 0399 0.1261 29.52 0. 2800 0. 7100
Current Ratio O 1.951 0.116 0. 804 41. 20 1.199 4,959
1 2.653 0.137 0. 433 16. 32 2.011 3.588
Boxplot of ROA Histogram of ROA by NQA
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F ¢ %
I

Boxplot of Current Ratio
5 *
4 *®
4 *®
2 *
-
2
€3 *®
o
£
5
o
2]
1 T T
0 1
NQA

Histogram of Current Ratio by NQA
1 2 3 4
L r !

5
1

7
0 1

~
hil

~
i

-
hil

==

0

Current Ratio

Panel variable: NQA

Year of MBNQA Award

11997 Company: Merrill Lynch SIC: 6211

Results for: SIC 6211

Descriptive Statistics:

ROA, EPS

Variable NQA Mean SE Mean St Dev  Coef Var M ni num  Maxi num
RCA 0 0.001741 0.000122 0.001062 61.03 -0.001365 0.004450
1 0. 001543 0.000250 0.000790 51.22 -0.000461 0.002417
EPS 0 1.1856 0.0744 0. 5903 49. 80 -0. 0900 2.8400
1 1.160 0.194 0.613 52. 84 -0.420 1.820
Boxplot of ROA Histogram of ROA by NQA
0.0059 -0.001 0.000 0.001 0.002 0003 0.004
0.0044 * 204 0 1
0.003
154
§ 0.002 l—£| g
0.001 E 109
0.000 <
-0.0011 *
b Nl | r_ﬂ_l‘\
-0.0024 . . 0001 0.000 0001 0002 0003 0.004
0 1 ROA
NQA Panel variable: NQA
Boxplot of EPS Histogram of EPS by NQA
$3.00 N PSS S & S5
$2.50 * . il ‘i i
$2.00 149
$1.00 g
E 6
$0.50 4
$0.00 N [l =] Hﬂ
5050 : * B
0 1 EPS
NQA Panel variable: NQA




172

The following section contains the results of the Normality Tests for edble of
three research variables for the firms in each of the SIC groups. The purpase of t
procedure is to determine whether to use parametric or nonparametric hypesissis t
order to answer research question 2, pertaining to research Hypotheses 4 — 6.

The Normality Test function in MINITAB 15 was used. This procedure produced
thep-value for each of the variables to determine whether the data displayed aorma
non-normal distribution. The results of this determination were used as the basis for
either parametric or nonparametric hypothesis testing procedures inmpiedtice the
hypotheses test results contained in the next section.

Each of the graphs that follow contains all three test variables in one graphic.
Each of the plots within the graphic is laid out in the same way with the variable metr
value on thec-axis and the percentage of the total onytagis. A summary of the

normality tests follows at the end of this section.
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Year of MBNQA Award: 2003 Company: Boeing Co.

SIC: 3721

SIC 3721 Probability Plot of ROA, EPS, Current Ratio

Normal - 95% CI
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Year of MBNQA Award: 2002 Company: Motorola Inc. SIC: 3663
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Probability Plot of ROA, EPS, Current Ratio
Normal - 95% CI
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

Probability Plot of ROA, EPS, Current Ratio
Normal - 95% CI
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Probability Plot of ROA, EPS, Current Ratio

Normal - 95% CI
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Probability Plot of ROA, EPS, Current Ratio
Normal - 95% CI
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Summary of Results of the Normality Tests for SICs

The following table contains a summary of normality tests. The decision factor of
normality for this study was thevalue level. If thg-value exceeded the alpha of .05,
then the null hypothesis of a normal data distribution was not rejected. The cells of the
summary table that are colored indicated statistical significances thieilcells that

contain no background color are not statistically significant, at the .05 alpha leve



Table 14

Results of Normality Tests for Research Question 2

2002 3663 0.289 0.977 0.221
1998 3531 0.139 0.009* 0.005* *
1997 3577 0.005* 0.005* 0.78
1997 2670 0.005* 0.005* 0.005* *
1997 3672 0.005* 0.005* [ 0.005**
1997 6211 0.012 0.085

* Statistically significant at the .05 level

Based on the data shown in Table 14, Table 15 shows the hypothesis testing strategy to

be used for the SIC groups.
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Table 15
Statistical Test Decision Results for Research Question 2
Current Ratio Test
Award Year SIC ROA Test Used ROA Test Used Used

2003 3721 2 sample t test 2 sample t test 2 sample t test
2002 3663 2 sample t test 2 sample t test 2 sample t test
1998 3531 2 sample t test | Mann-Whitney tesf Mann-Whitney tes!
1997 3577 | Mann-Whitney tesf Mann-Whitney tesf 2 sample t test
1997 2670 | Mann-Whitney tes§ Mann-Whitney tes§ Mann-Whitney test
1997 3672 | Mann-Whitney test Mann-Whitney test Mann-Whitney tes{
1997 6211 | Mann-Whitney tes§ 2 sample t test | Mann-Whitney test
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Results of Hypothesis Testing

Depending on whether the previous results indicated normal or non-normal
distribution, either two samptetests or Mann-Whitney tests were used. The hypothesis
test results for each of the MBNQA-winning firms follows. All testseveerformed
using MINITAB 15. A summary table follows showing the company, test used and
significance level for each of the three variables tested. Of key imperistitep-value
indicated for each test. If thevalue is below the alpha of .05, then was a statistically
significant change in the mean value for that variable from the 10 quartedgger
before the winning of an NQA, to the 10 quarterly periods after. In the tests tbat, fol
the variable NQA can have two values, 0 or 1, where 0 is a dummy variable to represent
non-NQA-winning firms within the SIC during the study period. The value of 1 for the
variable NQA represents the NQA-winning companies during the study periotl The
value in the following tables are the number of firms being tested. Wheraas/tiee is
a constant of 10 quarterly periods for the NQA-winning firmsnthalue for the non-
NQA-winning firms varies depending on the number of key competitors within the SIC

for the study period. These results are summarized at the end of this section.
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Year of MBNQA Award: 2003 Company: Boeing Co. SIC: 3721

Results for: SIC 3721

Two-Sample T-Test and Cl: ROA, NQA
Two-sanmple T for ROA

NQA N Mean St Dev SE Mean

0 24 0.00147 0.00966 0.0020

1 10 0.01051 0.00539 0. 0017
Difference = nu (0) - mu (1)

Estimate for difference: -0.00905

95% Cl for difference: (-0.01438, -0.00371)

T-Test of difference = 0 (vs not =): T-Value = -3.47 P-Value = 0.002 DF = 28

Boxplot of ROA

0.014 ‘

ROA

-0.01 1

-0.02 1

-0.03 1

NQA




Two-Sample T-Test and Cl: EPS, NQA
Two-sanmple T for EPS

NQA N Mean StDev SE Mean

0 24 0.205 0.555 0.11

1 10 0.722 0.367 0.12
Difference = nu (0) - mu (1)

Estimate for difference: -0.517

95% Cl for difference: (-0.852, -0.183)

T-Test of difference = 0 (vs not =): T-Value = -3.19 P-Val ue

= 0.004 DF =

Boxplot of EPS
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Two-Sample T-Test and CI: Current Ratio, NQA
Two-sanmple T for CR

NQA N Mean St Dev SE Mean

0 24 1.133 0. 203 0. 041

1 10 0.8017 0.0743 0. 024

Difference = nu (0) - mu (1)

Estimate for difference: 0.3310

95% Cl for difference: (0.2339, 0.4282)

T-Test of difference = 0 (vs not =): T-Value = 6.95 P-Value = 0.000 DF = 31

Boxplot of Current Ratio
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Year of MBNQA Award: 2002 Company: Motorola Inc. SIC: 3663

Results for: SIC 3663

Two-Sample T-Test and CI: ROA, NQA
Two-sample T for ROA

NQA N Mean St Dev  SE Mean

0 45 -0.0067 0. 0802 0.012

1 10 0.00853 0.00842 0.0027
Difference = mu (0) - mu (1)

Estinmate for difference: -0.0152

95% Cl for difference: (-0.0399, 0.0094)




T-Test of difference = 0 (vs not =): T-Value =

-1.24 P-Val ue
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0.220 DF = 47

Boxplot of ROA
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Two-Sample T-Test and Cl: EPS, NQA
Two-sanmple T for EPS

NQA N Mean StDev SE Mean

0 38 -0.071 0.909 0.15

1 10 0.112 0.111 0. 035
Difference = nu (0) - mu (1)

Estimate for difference: -0.183

95% Cl for difference: (-0.489, 0.124)

T-Test of difference = 0 (vs not =): T-Value =

-1.21 P-Val ue

Boxplot of EPS
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0.235 DF = 40



Two-Sample T-Test and CI: Current Ratio, NQA
Two-sanmple T for Current Ratio

NQA N Mean StDev SE Mean

0 45 1.934 0.483 0.072

1 10 1.905 0.107 0.034

Difference = nu (0) - mu (1)

Estimate for difference: 0.0293

95% Cl for difference: (-0.1304, 0.1889)

T-Test of difference = 0 (vs not =): T-Value = 0.37 P-Value = 0.715 DF = 52

Boxplot of Current Ratio
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

Results for: SIC 3531

Two-Sample T-Test and Cl: ROA, NQA
Two-sample T for ROA

NQA N Mean St Dev  SE Mean

0 18 0. 0100 0. 0117 0. 0028

1 10 0.00990 0.00186 0.00059
Difference = nu (0) - mu (1)

Estinmate for difference: 0.00011

95% Cl for difference: (-0.00583, 0.00605)

T-Test of difference = 0 (vs not =): T-Value = 0.04 P-Val ue

0.968 DF = 18




Boxplot of ROA
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Results for: SIC 3531

Mann-Whitney Test and CI: EPS_1, EPS 0
N Medi an
EPS 1 10 0.7450
EPS 0 18 0.4425
Point estimate for ETAL-ETA2 is 0.3025
95.3 Percent Cl for ETAL-ETA2 is (-0.2901, 0. 6898)
W= 156.0
Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.6147

The test is significant at 0.6145 (adjusted for ties)

Mann-Whitney Test and CI: Current Ratio_1, Current Ratio_0
N Medi an

Current Ratio_1 10 1.4797

Current Ratio_ 0 18 1.9053

Poi nt estimate for ETAL-ETA2 is -0.3921

95.3 Percent Cl for ETAL-ETA2 is (-0.6720,0.0447)

W= 126.0

Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.3751
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Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577

Results for: SIC 3577

Mann-Whitney Test and Cl: ROA_0, ROA_1
N  Median
ROA 0O 20 0.02741
ROA 1 10 0.01182
Point estimate for ETAL-ETA2 is 0.02181
95.5 Percent Cl for ETAL-ETA2 is (0.00144,0.03475)
W= 359.0

Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.0329

Mann-Whitney Test and Cl: EPS_0, EPS_1
N Median
EPS 0 20 0.555
EPS 1 10 0. 550
Point estinmate for ETAL-ETA2 is -0.090
95.5 Percent Cl for ETAL-ETA2 is (-0.490,0.310)
W= 296.0
Test of ETAL = ETA2 vs ETAl not = ETA2 is significant at 0.5526

The test is significant at 0.5523 (adjusted for ties)

Two-Sample T-Test and CI: Current Ratio, NQA
Two-sanmple T for Current Ratio

NQA N Mean St Dev SE Mean

0 20 1.5564 0.0835 0. 019

1 10 1.512 0.121 0. 038

Difference = nu (0) - mu (1)

Estinmate for difference: 0.0444

95% Cl for difference: (-0.0477, 0.1365)

T-Test of difference = 0 (vs not =): T-Value = 1.04 P-Value = 0.316 DF = 13
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Boxplot of Current Ratio
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Year of MBNQA Award: 1997 Company: 3M Co. SIC: 2670

Results for: SIC 2670

Mann-Whitney Test and Cl: ROA_0, ROA_1
N  Median
ROA 0 35 0.01926
ROA_1 10 0.02861
Point estimate for ETAL-ETA2 is -0.00950
95.2 Percent Cl for ETAL-ETA2 is (-0.01739,-0.00228)
W= 696.0

Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.0031

Mann-Whitney Test and Cl: EPS_0, EPS_1
N Medi an
EPS 0 36 0.5200
EPS 1 10 0.9650
Point estinmate for ETAL-ETA2 is -0.4500
95.3 Percent Cl for ETAL1-ETA2 is (-0.6101, -0.1800)
W= 744.5
Test of ETAL = ETA2 vs ETAl not = ETA2 is significant at 0.0072

The test is significant at 0.0071 (adjusted for ties)
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Mann-Whitney Test and CI: Current Ratio_0, Current Ratio_1
N Medi an

Current Ratio_0 35 1.3799

Current Ratio_1 10 1.5347

Point estimate for ETAL-ETA2 is -0.1659

95.2 Percent Cl for ETAL-ETA2 is (-0.3283,0.1095)

W= 758.0

Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.2043

Year of MBNQA Award: 1997 Company: Solectron Corp. SIC: 3672

Results for: SIC 3672

Mann-Whitney Test and Cl: ROA_0, ROA_1
N  Medi an
ROA_ 0 48 0.01940
ROA 1 10 0.02318
Poi nt estimate for ETALl-ETA2 is -0.00451
95.1 Percent Cl for ETAL-ETA2 is (-0.01256, 0.00621)
W= 1346.0

Test of ETAL = ETA2 vs ETALl not = ETA2 is significant at 0.1525

Mann-Whitney Test and Cl: EPS_0, EPS_1
N Median
EPS 0 48 0.4150
EPS 1 10 0.4050
Poi nt estimate for ETAL-ETA2 is -0.0150
95.1 Percent C for ETAL-ETA2 is (-0.1700,0.1200)
W= 1405.0
Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.8289

The test is significant at 0.8288 (adjusted for ties)
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Mann-Whitney Test and CI: Current Ratio_0, Current Ratio_1
N Medi an

Current Ratio_0 48 1.6590

Current Ratio_1 10 2.6313

Poi nt estimate for ETAL-ETA2 is -0.8856

95.1 Percent Cl for ETAL-ETA2 is (-1.1480,-0.5495)

W= 1251.0

Test of ETAL = ETA2 vs ETAL not = ETA2 is significant at 0.0007

Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211

Results for: SIC 6211

Mann-Whitney Test and Cl: ROA_0, ROA_1
N  Medi an
ROA_ 0O 76 0.00167
ROA 1 10 0.00167
Poi nt estimate for ETAL-ETA2 is 0.00000
95.0 Percent Cl for ETAL-ETA2 is (-0.00046,0.00068)
W= 3307.0

Test of ETAL = ETA2 vs ETALl not = ETA2 is significant at 0.9946

Two-Sample T-Test and Cl: EPS, NQA
Two-sample T for EPS

NQA N Mean StDev SE Mean

0 63 1.186 0.590 0.074

1 10 1.160 0.613 0.19
Difference = nmu (0) - mu (1)

Estimate for difference: 0.026

95% Cl for difference: (-0.431, 0.483)

T-Test of difference = 0 (vs not =): T-Value = 0.12 P-Value = 0.904 DF = 11
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Boxplot of EPS
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Test of Hypothesis 4

Ho4: There is no difference in ROA for NQA-winning firms and comparable
firms of key competitors.
H.4: There is a statistically significant difference in ROA for NQA-wnani
firms and comparable firms of key competitors.
Table 16
Results of Hypothesis Test 4
ROA
Significance te
Award Year| SIC P-value
2003 3721 0.002*
2002 3663 0.220
1998 3531 0.968
1997 3577 0.033*
1997 2670 0.003*
1997 3672 0.153
1997 6211 0.995

*Statistically significant at the .05 level
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The previous tests indicate significance for the SIC codes 2670, 3577, and 3721.
Test of Hypothesis 5
Ho5: There is no difference in the current ratio for NQA-winning firms and
comparable firms of key competitors.
Hi15: There is a statistically significant difference in the current fati NQA-

winning firms and comparable firms of key competitors.

Table 17
Results of Hypothesis Test 5
EPS
Significance
Award Year SIC test P-value
2003 3721 0.004* *
2002 3663 0.235
1998 3531 0.6145
1997 3577 0.5526
1997 2670 0.0072* *
1997 3672 0.8289
1997 6211 0.904

*Statistically significant at the .05 level

The previous tests indicted significance for the SIC codes 2670 and 3721.
Test of Hypothesis 6
Ho6: There is no difference in EPS for NQA-winning firms and comparable
firms of key competitors.
H16: There is a statistically significant difference in EPS for NQA-wigni

firms and comparable firms of key competitors.
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Table 18
Results of Hypothesis Test 6
Current ratid
Significance
Award Year SIC test P-value
2003 3721 0.000* *
2002 3663 0.715
1998 3531 0.3751
1997 3577 0.316
1997 2670 0.2043
1997 3672 0.0007* *
1997 6211

Note Current ratio data not available for SIC 621IfrEDGAR.

*Statistically significant at the .05 level

The previous tests indicate significance for the SIC codes 3772 and 3721.

Summary

The purpose of this section is to consolidate and summarize the findings of the
multiple comparison tests noted in the previous text. This study tested thelresearc
hypotheses by using multiplgests that produced a microarray of test results. As such,
the tests provide a high degree of certainty in each of the tests individualheaedts
were designed to address the specific research questions in relationfteedlstudy
variables.

However, associated with the practice of performing multiple comparisons is the
increase in the probability of committing a Type | error. That is, the pratyaddil

committing a Type | error increases as the nunbests increase. This is called the
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family-wise error rate. This likelihood of committing a false positive cacabaulated by
for a single test:
l-a=1-.05=.95
as the alpha level used throughout this study is .05. Consequently, the risk of committing
a Type | error increases accordingly:
1-.95%
wherek is the number of tests performed.

To counter the risk of a Type | error, a Bonferroni adjustment of the alpha level
was considered for use to adjust the significance level for the individual tetts |
single-step procedure, the level of significance of the alpha (.05 fotubig) $s
decreased by dividing it by the number of tests performed (Marczyk, DeMatteo, &
Destinger, 2005; Myers & Well, 2003; Thyer, 2008). For example, iftftests were
performed for a research hypothesis, than the level of significanceyfonarof the tests
would be calculated as:

.05/5=.01

However, using the Bonferroni adjustment also raises concerns as the number of
tests increases. The results may be considered too conservative as theoiumber
comparison tests increase. For example, after only 10 tests, the Bonferromnadfust
changes a typical alpha of .05 to, .005. To counter this conservatism and to provide a
more powerful answer, the Holm's sequential Bonferroni adjustment was used in this
study. The Holm's step-down procedure starts with the Bonferroni techniques and then
performs a sequential series of rejections in that it examines eachdasbidered

sequence of the level of significance (Holm, 1979). In this procedure, " vatuenéied
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from largest to smallest and the smallest P value is tested at alphafextla alpha/(c-
1), the next at alpha/(c-2), etc" (Quinn & Keough, 2002, p. 50). More specifically, the
procedure for performing the Holm's multi-step procedure in this study is:

1. Individual tests were conducted for each of the research hypothesesesing t
appropriate parametric or nonparametric test

2. The results were then rank ordered from the smallest to the largest prgbabilit
values

3. The smallesp-value was then tested against a critical value of .05 divided by
the number of tests performed within that family group. This derives the
Holm's adjusted Bonferroni value.

4. The second smalleptvalue was then tested against a critical value of .05
divided by the number of tests performed minus 1, and so on for the
remainder of the tests within that family group.

5. The alpha levels were compared to the rankings to identify the statysticall
significant comparisons

6. Once a difference was not found to be statistically significant, all subgteque
tests were declared nonsignificant (Jones, 1998).

Summary of Data for Research Question 1

The following tables contain a summary of the data produced so far regarding the
significance tests of the two research questions. Additional columns were aduaeh t
tables to add a column to show the Holm's sequential Bonferroni adjustment, abtbreviate
HSBA in the following columns. The procedure from the preceding paragraph was

followed in order to resort each of the columns in order to make family-wise coomsri
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based on the unadjusted significance values of the underlying hypothesisttestshei
parametric or the nonparametric test, as appropriate. Consequently, eaclesédnehr
variables tested have a different sort order as the order is solely base@ascettiaing
value of the underlying-value.
Summary Data for Research Question 1

The information in the following table relates to research hypothesesugtio
the ROA, EPS and the current ratio and is represented in the following columad;labe
ROA Significance test P-value, EPS Significance test P-value, and Cuatient
Significance test P-value. These hypotheses were tested by comparindividual
company performance before and after winning the NQA, 10 quarterly periods before
and 10 quarterly periods after the middle of the year of the award date. Tletutnes
labeled ROA HSBA Sig, EPS HSBA SIG and Current ratio HSBA Sig, were added t

perform the Holm's sequential Bonferroni adjustment.

Table 19
Summary Results for HSBA Tests for Research Question 1
Current
ratio
ROA EPS Significanc| | Current
Significance Significance e test P- ration
Company test P-value | ROA HSBA Sig Company test P-value EPS HSBA Sig Company value HSBA Sig
Solar Turbine Solar Turbine
(Caterpillar) 0.006 * 0.00714 (Caterpillar) 0.006 * 0.00714 Motorola Inc. 0.000 * | |0.00714
Motorola Inc. 0.041 0.00833 Solectron 0.03 0.00833 3M Co. 0.001 * | |0.00833
Xerox Business
Services 0.103 0.01000 Merrill Lynch 0.041 0.01000 Boeing Co. 0.024 0.01000
Solar Turbine
3M Co. 0.262 0.01250 Motorola Inc. 0.154 0.01250 (Caterpillar) 0.154 0.01250
Solectron 0.283 0.01667 3M Co. 0.221 0.01667 Solectron 0.603 0.01667
Xerox Business
Boeing Co. 0.411 0.02500 Boeing Co. 0.308 0.02500 Services 0.946 0.02500
Xerox Business
Merrill Lynch 0.76 0.05000 Services 0.359 0.05000 Merrill Lynch 0.05000
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*Statistically significant for HSBA at the .05 ldve

Interpretation of the Data for Research Question 1

Table 20 indicates only four statistically significant data points at the .05 alpha
level using the HSBA technique. The Solar Turbine Company did perform better before
and after winning the NQA in the variables of ROA and EPS, which corresponds to
research hypotheses 1 and 2. In the research variable of current ratio, whisporaise
to research hypothesis 3, Motorola and the 3M company performed better aftiergwi
their NQA than before.
Summary of Data for Research Question 2

The information in the following table relates to research hypothesesuhéo
concerning the research variables ROA, EPS and current ratio. These bgpatieee
tested by comparing the performance of the NQA-winning firm with the&mpetitors
within the primary SIC of the winning firm. It is measured for 10 quarfelyods from
the middle of the year of the award date.

Again, the same procedure is used in Table 22 as is used in Table 21: The
individual research hypotheses were sorted by their unadjosteldes and then the

Holm's sequential Bonferroni adjustments were made.
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Table 19
Summary Results for HSBA Tests for Research Question 2
Curren
ratic
ROA EPS Significan¢
Significanc Significanci e test P-|ROA HSB

SIC test P-value| ROA HSBA [Sig SIC test P-value ROAHSBA S SIC value Sig
3721 0.002* 0.00714 3721 0.004 * 0.00714 3721 0.0004 | 0.00714
2670 0.003% 0.00833 2670 0.0072 % 0.00833 3672 0.0007%| 0.00833
3577 0.033 0.01000 3663 0.235 0.01000 2670 0.2043 | 0.01000
3672 0.153 0.01250 3577 0.5526 0.01250 3577 0.316 | 0.01250
3663 0.220 0.01667 3531 0.6145 0.01667 3531 0.3751 | 0.01667
3531 0.968 0.02500 3672 0.8289 0.02500 3663 0.715 0.02500
6211 0.995 0.05000 6211 0.904 0.05000 6211 0.05000

*Statistically significant for HSBA

Interpretation of the Data for Research Question 2

The previous table indicates only six statistically significant dat&gat the .05

alpha level using the HSBA technique. The NQA-winning firms performed bletter t

their key competitors in the SIC categories of 3721 and 2670 for the research safable

ROA and EPS, which correspond to research hypotheses 4 and 5. The NQA-winning

firms out-performed their key competitors in the SIC categories of 3721 and 3672, for

current ratio, which corresponds to research hypothesis 6.



Chapter V
Summary and Conclusions
Overview of Study

This study examined the impact on performance results and shareholder value for
firms that won a Malcolm Baldrige National Quality Award. Past rebeasooften
addressed shareholder value by focusing on the winning company's stock piice §Eas
Jarrell, 1998; Singhal & Hendricks, 2001). This is a credible approach and conforms to
the tenets of the random walks theory which state that a company's stock prazgusiil
according to the inherent value of the firm (Koop, 2000; Malkiel, 2005). The research
guestions in the preceding studies were tested by the change in the company'scgtock pri
before and after winning an NQA. Nevertheless, other researchers did noiefind t
association between share price and firm value to be universal thereby thisiconcl
would sever the linkage between company performance and shareholder value. It is
because of this dissonance that this study used three financial perfornence m
instead of the stock price to determine shareholder value. The ones chosen for this study
were ROA, EPS and current ratio. These were chose as they representetkayseof
the income statement and balance sheet and widely accepted in accounting and
investment circles as key measures of firm performance. The use of et catio in
determining shareholder value also introduced the element of financialtoskeé
determination.

The literature review for this study included a review of literaturberareas of
shareholder value and shareholder/stakeholder theory, research andadtetidtniques,

guality management and various quality competitions such as the NQA.
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There are two research questions in this study. First, did the performdirogsof
that won a NQA improve their financial performance thereby potentiallyascrg
shareholder return? Second, was the performance of NQA-winning firmsthatiehe
performance of other key competitors within the primary SIC category di@#e
winning firm, measuring those same three financial performance stetric

Three research variables were chosen to perform hypothesis testing €. The
were the ROA, EPS and the current ratio. These three were selected bedagise of t
immediate relation to shareholder value. These metrics are also widelthuseghout
the financial and investment communities. The underlying metrics for theablearare
also associated with income statements and balance sheets, and requealtiogrto
the U.S. Securities and Exchange Commission for firms that publically tradettio.

Methodologically, this study usedests, and nonparametric equivalents, in order
to provide a dichotomous answer to the research questions 1 through 6. Prior to
performing the hypothesis testing however, tests were run to determimerthality of
the data of the company or SIC under examination. If the normality tests showed a
normal distribution of data points, parametrics testing was used, otherwise,
nonparametric equivalent tests were used. To aid in the understanding of the data,
graphical displays were used throughout to enable an exploratory datasanalgsito
hypothesis testing. In Chapter 1V, the results of the many hypothdsisvere arranged
in microarrays in order to answer the specific hypotheses testsyFbethuse of the
number of tests involve, the significance levels for each of the hypothesesdests w
adjusted using the Holm's sequential Bonferroni technique in order to minimize the risk

of a Type | error.
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Summary of Study Results
The below tables contain a summary of the tests that were stdyistigalficant.
The study found that for research question 1, only Solar Turbine, Motorola, and 3M Co.
showed evidence of improvement in their performance for the research variables unde
study. No company showed an improvement in performance in all three research
variables following their winning of a NQA.
Table 21

Summary of Significant Results from Research Question 1

SIC CODE NQA-winning Firm Hypothesis # Researchidftale
3531 Solar Turbine 1 ROA
3531 Solar Turbine 2 EPS
3663 Motorola 3 Current ratio
2670 3M Cao. 3 Current ratio

As indicated in the following table, this study found that for research question 2,

only Boeing Co, 3M Co., and Solectron showed evidence of superior performance for the

research variables tested in relation to their key competitors withirptimiary SIC.

The Boeing Co. showed superior performance in all three research variaolespl

their winning of a NQA.
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Table 22

Summary of Significant Results from Research Question 2

SIC CODE NQA-winning Firm Hypothesis # Researchidtale
3721 Boeing Co. 4 ROA
2670 3M Co. 4 ROA
3721 Boeing Co. 5 EPS
2670 3M Co. 5 EPS
3721 Boeing Co. 6 Current ratio
3672 Solectron 6 Current ratio

Conclusions Based on Study Results

Based on the results of the tests in this study, there is a lack of clepe|loogm
and consistent evidence that winning a NQA ensures a firm's competitive ggvanta
provides an increase in shareholder value with respect to the three study variables
Although some performance improvements have been noted in Table 24, with respect to
the three research variables used, there in not enough evidence to embark on a NQA
competition if the underlying goal was to increase financial performartbe short-
term.

Implication of Findings

The underlying significance and value to the research questions answered in thi
study are potentially significant to investors and business owners and nsaaldger
This is because business owners and managers are constantly in a state of high
competition and must continuously refine their operations in order to succeed and evolve

in the marketplace. Although there may be other non-tangible benefits gaimed fr
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competing in a NQA, the expectation of a financial return on investment for tneigff
in question.
Study Limitations and Recommendations for Future Research

Limitations

The underlying evaluation structure used for NQA competitions used by the NQA
program may not be aligned with those causative factors that contribute most toyompan
financial performance. Winners of the NQA are based on the evaluation elaments
described in detail in Chapter Il (Baldrige National Quality Program, 20G8hofed
previously, the results of tests used in this study indicate a lack of evith@heanning
a NQA increases shareholder value with respect to the three reseaablegarsed in
this study. However, aside from performance within the firm, perhaps tigbtwneg of
the NQA evaluation criteria is a factor on why there is no significant linkdg#.i3 to
say, that perhaps the structure and weighting of the NQA scoring is not foondimg
true independent variables that may drive future financial performaneeulld seem
logical that firms that are succeeding, that is, out-competing theis fivéthe
marketplace should score well in any management criteria. Perhaps thgdintithis
study suggest a re-examination of what constitutes management successeand thos
parameters need to be mirrored in any competition evaluation scheme. A radical
departure from the current NQA evaluation scheme may be in order whereasches
done to identify what performance elements drive improved financial pericen@his
departure would drive a need to identify the specific independent variables that exis
high-performing firm that drive improved financial performance, that is, tegendent

variables. For example, a multiple regression might help identify thosetigalfaators.
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The most prominent causative factors could then be tested for other firms in other
industries to determine repeatability. Perhaps these variables then coudd lzes tise
basis of a new scoring system to evaluate firms during NQA competitions.

The limited number of companies studied and the length of the study period may
degrade the analyses. This study examined seven NQA-winning firms. Waileathall
the firms that met the selection criteria, it is a small number of firms arhvd base a
business decision. Many of the business winners of the NQA are privately ammed f
and are not required to report their financial performance in the manner ofaiublic
traded firms. In addition, 5 years was the defined study period for respaastion 1 and
two and one half years was defined as the study period for research questior 2. Thes
were set as the minimum level of time to meet the criteria of long-teappased to
short term (Groebner et al., 2005). It is possible that the NQA-winning firlihgesform
well in the long-term, in which case there should not be an unfounded expectation of
short-term financial benefits to be derived from competing in an NQA. Ifdbtsif
could be substantiated, business managers, and company owners,

The limited number of research variables may not fully reflect the chiange
performance of the companies under study. Three key financial performdiuaors
were used for this study; ROA, EPS and current ratio. Although these threea ari¢e
critically important to management and investors, many other metrics could have
provided a viable measure of shareholder value and the results of the tests could have
been different. Profit margin for example, would be a powerful metric to gangeany
performance because it shows the relationship between income and expenses (Van

2003). Revenue per employee would be another metric to compare company performance
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as for many companies, labor costs are the most significant of all costs. Asbubates
run more efficiently should reflect a higher increase in sales per geaplo

The lack of qualitative data in the study may not have allowed a strategioVi
company performance. This paper was designed as a quantitative study that docuse
three numeric research variables in a pre-test, post-test situation. Tkestpsethe
period before the NQA-winning firms won their NQA while the post-test is theger
after their winning. The results of the hypotheses tests in this study do notsatidres
issue of why performance did or did not improve. They only show whether there was a
significant difference in the financial performance indicators before faedtlae NQA
award date. The underlying causal factors of performance changes & ofteitest to
management and the NQA program managers as well. As stated byn&iv@005),
"some qualitative researchers believe that qualitative methods can pralegper’
understanding of the social phenomenon than would be obtained from purely quantitative
data" (p. 10). It is possible for there to exist other research variables thdthveve
supported the research hypotheses to a greater degree. Qualitatvehredso focuses
on "naturally occurring, ordinary event in natural settings, so that we haang s
handle on what 'real life' is like" (Miles, 1994, p. 10). This factor would add conisidera
credibility to business mangers and the investment community.

The limited time period used in this study may not have given the firms enough
time to show substantive performance improvement. It is possible the winningAan NQ
can produce improvements in company performance in the long-term but, this was not

within the scope of this study and there is no evidence available one way or the other.
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One final concern should be raised about relying solely on quantitative data.
Quantitative approaches are excellent analytical tools and are "deowed fpositivist
model which encourages us to chart the relation between variables which are
operationally defined by the researcher” (Silverman, 2005, p. 9). This approachdmay hi
significant relationships that are not considered or discovered by the quantita
researcher but may be important to management. For example, it is possible that
teamwork and employee morale were positively affected, but this posiiot éfd not
translate into financial performance gains. Interviews with companygees)dor
example, could have revealed other factors that were relevant to company pec®rm
during the study period. These other events could have mitigated the effects of the
changes brought about by adapting NQA management techniques, resultiniaak thfe
evidence of performance improvement.

Use of the Bonferroni Technique. The Bonferroni adjustment was used to
minimize the risk of Type I error, however, this technique is not universally used in
hypothesis testing. In this study, the number of hypothesis tests used suggestediit
this technique could also hide a number of significant relationships in its atterepséa |
Type I risks.

Future Research

The following sections provide concepts for development by researchers in the
future.

Methodology The methodology of this study was based-tasts. The
hypotheses tests were designed to answer the question of a change in company

performance, and therefore shareholder value, before and after the adaptioh of NQ
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management techniques. Nevertheless, other techniques could be used as well. An
example would be logistic regression. This kind of regression is used for tésting t
relationship between a dichotomous dependent variable and one or more continuous
independent variables. This study could have been designed so that the dependent
variable was whether the firm had won a NQA or not and the independent variables could
have been the same as the research variables used in the study. The hypsiasis te

this case, would have shown if the results fit the pattern of a NQA-winning corapany

not.

Another technique that could have been used was a variation of the Analysis of
Covariance (ANCOVA) to determine if there is a difference in the slbpkange of
NQA and non-NQA winning firms. ANCOVA can be used when the independent
variable is categorical, in this case, whether a firm won a NQA or not, and when the
dependent variable is numeric, such as anyone of the three research vareblébels
hypothesis test, in this case would identify if the patterns of performanedheesame
or not.

Interviews of participantsThere could be merit in conducting interviews with
managers who were involved in the preparation and transformation process during the
NQA competition. One important question that management would need to answer
before embarking in a quality improvement initiative is how difficult and tioresegming
it was to implement. This would provide management with the ability to perform a cost
and benefit analysis of the level of resources spent to participate in the ciom @etit
the value to the company. They could also provide a bound to reality of how difficult it

was to change to use NQA techniques and just how much it improved operations.
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Silverman (2005) stated, "Grandiose claims about originality, scope or apgidabi
social problems are all hostages to fortune" (p. 49). Senior management cole als
asked to participate in another NQA competition in the future and, importantlyy if the

are still using the techniques adapted in order to win the NQA in the first place.
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Appendix A

Company Performance Data from COMPUSTAT
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Company Performance Data From COMPUSTAT North America

This Appendix contains the source data for each of the MBNQA-winning firms
under study. This data includes 5 years of quarterly data for the variadkssiudy,
ROA, EPS and current ratio. The 5-year period includes the year of award, and the tw
preceding and the two following years. The source for this data was COMPIUSTA
Quarterly Fundamentals file. For each company, the source file is shown and the
followed by the descriptive statistics in tabular form, and then a graphip&ysf the
boxplots and the histogram for each of the variables. The purpose of the descriptive
statistics and the graphics is to provide a beginning to understanding the performance
before and after NQA award, no statistical conclusions are drawn from Appendix A.
A ‘dummy’ variable was added to file in order to distinguish between pre-award and
post-award performance before performing the operation. Pre-awarareatalicated
with a 0 in the Award column, while post-award data are indicated with a 1. Thislgaria
is used during the hypothesis testing for assessing a difference ingmebaawd post-

award performance.

Year of MBNQA Award: 2003 Company: Boeing Co.  SIC: 3721




211

EPS (Dil)
Incl
Fiscal | Fiscal | Current Current Net Sales Extr Current
Year [ Quarter| Assets | Assets | Liabilities| Liabilities| Income| (Net) | ROA ltems Ratio Award
2001 1 $17,171 $43,798 $18,106  $31,564 $1,p373,293 0.028 $1.45 0.944§ 0
2001 2 $17,189 $44,697 $17,743 $33,1B8  $840 $14,516 (.019.99%p 0.967 0
2001 3 $17,938 $47,905 $21,340 $36,5B5 $660 $13,687 (0.014.80%p 0.840 0
2001 4 $16,206 $48,343 $20,496  $37,518 $100 $14,702 (0.002.12%p 0.791 0
2002 1 $16,078 $46,5941 $19,2145 $36,7P8 -$1(249 $13,82127D.0-$1.5¢ 0.836 0
2002 2 $15,760 $47,238 $19,139 $36,8p6  $7[79 $13,857 (0.016.96%p 0.823 0
2002 3 $16,611 $48,330 $19,034  $37,417 $3[72 $14,690 (.008.46%p 0.873 0
2002 4 $16,855 $52,342 $19,810 $44,646  $5090 $13,701 (Q.011.73%$p 0.851 0
2003 1 $16,714 $51,237 $18,434  $43,943 -$478 $17,199 -0.0G®.6( 0.907 0
2003 2 $16,449 $51,691 $19,246 $44,6B5 -$192 $14,717 -0.080.2¢ 0.855 0
2003 3 $15,615 $52,2945 $18,944 $44,9p5 $256 $17,184 (.005.31%p 0.824 1
2003 4 $17,258 $53,035 $18,448 $44,806 $1,1823,154 0.021 $1.40 0.931 1
2004 1 $16.681 $53.800 $18,542  $44941  $6R3  $14,903 (0.012.77$D 0.898 1
2004 2 $18,069 $54,243 $20,911  $45,384 $607 $13,088 (.011.75%p 0.862 1
2004 3 $16,484 $55,348 $21,492  $45,846  $466 $13,152 (.008.56%p 0.767 1
2004 4 $15,100 $53,943 $20,835 $42,6//7 $186 $13,314 (.003.23%p 0.725 1
2005 1 $17.445 $56,714 $23.401  $452B6  $535 $14.681 (0.009.66%$D 0.745 1
2005 2 $18,248 $56,494 $24,434  $45,362  $566 $14,684 (.010.70%p 0.747 1
2005 3 $19,159 $58,318 $26,116  $48,8P5 $1,0$12,355 0.017 $1.26 0.734 1
2005 4 $21,968 $60,048 $28,148 $48,9p9  $460 $13,901 (.008.58%p 0.779 1
Year of MBNQA Award: 2002 Company: Motorola Inc. SIC: 3663
EPS
(Diluted)
Net Including
Fiscal | Fiscal | Current Current Income| Sales Extraordinary| Current
Year | Quarter | Assets | Assets | Liabilities| Liabilities| (Loss) | (Net) ROA Items Ratio |Award
2000 1 $18,659| $43,15p $13,390 $22,58p $448 $8,§520.010 $0.59 1.394 0
2000 2 $20,001] $45,64L $14,781 $24,16B $204 $9,£550.004 $0.09 1.353 0
2000 3 $19,423| $44,17f $15,47( $23,51p $581  $9,4930.012 $0.23 1.256 0
2000 4 $19,885| $42,348  $16,251  $23,73f  $135 $10[080  0.0p3 $0.0 2231] ©
2001 1 $18,669| $39,52L $13,624 $22,87)7 -$5B3  $7,$830.013 -$0.24 1.371 0
2001 2 $19,514| $38,72B $12,92§ $22,42[7 -$7b9  $7,4#860.020 -$0.35 1.510 0
2001 3 $18,981| $34,25p $11,344 $19,97p $1;40¢| $7,392| -0.041 -$0.64 1.673 0
2001 4 $17,149] $33,39B  $9,698| $19,707 | $1,23'| $7,312] -0.037 -$0.55 1.768 0
2002 1 $16,268| $31,75p  $9,588| $18,731 -$449| $6,181L -0.014 -$0.20 1.697 0
2002 2 $16,613] $30,168  $9,827| $19,122 | $2,32:| $6,869| -0.077 -$1.02 1.691 0
2002 3 $16,577] $30,22L  $9,517| $18,909 $111| $6,53p 0.004 $0.05 1.742 1
2002 4 $17,134| $31,15p  $9,810| $19,913 | $174| $7,69F 0.006 $0.08 1747 1
2003 1 $16,213| $29,92p $8,457| $18,558 $169| $6,048 0.006 $0.07 1.917 1
2003 2 $15,574| $29,90p  $8,324| $18,047 | $119| $6,168 0.004 $0.05 1871 1
2003 3 $16,377] $30,47L $8,817| $18,520 $116| $6,82p 0.004 $0.05 1.857 1
2003 4 $17,907| $32,09B  $9,433| $19,409 | $489| $8,028 0.015 $0.20 1898 | 1
2004 1 $18,768| $32,35D $9,608| $19,227 $609| $7,44]L 0.019 $0.25 1.953 1
2004 2 $19,227] $32,17L  $9,638| $19,047 -$203| $7,541L -0.006 -$0.09 1.995 1
2004 3 $21,990| $34,55D $10,593  $19,40D  $479  $7,499.014 $0.20 2076 | 1
2004 4 $21,082] $30,88p $10,573 $17,55B $647 $8,8420.021 $0.26 1.994 1
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531

EPS (Dil)
Incl

Fiscal | Fiscal | Current Current Net | Sales Extr Current

Year | Quarter | Assets | Assets| Liabilities| Liabilities| Income| (Net) | ROA| Items Ratio | Award
1996 1 $7,995 $17,412 $6,294 $13,771 $296($3,844 0.017| $1.51 1.269 0
1996 2 $8,341] $18,122 $6,894 $14,337 | $374(%$4,180 0.021] $1.91 1.209 0
1996 3 $9,074| $18,598 $6,88¢ $14,619| $310($4,0330.017] $1.59 1.318 0
1996 4 $8,783] $18,728 $7,013 $14,612 | $381(%$4,464 0.020] $1.97 1.252 0
1997 1 $9,079] $19,292 $6,289 $14,926 | $394|%$4,264 0.020[ $2.06 1.444 0
1997 2 $9,819] $20,197 $6,494 $15,681 $435(%$4,87Q 0.022| $2.26 1.511 0
1997 3 $10,19¢ $20,7%8 $6,538 $16,072 $385(%$4,6040 0.019] $1.01 1.559 0
1997 4 $9,814| $20,7%6 $6,379 $16,077 $4511$5,193 0.022| $1.20 1.538 0
1998 1 $10,87¢ $23,577 $7,437 $18,568 | $430|%4,7940.018] $1.15 1.462 0
1998 2 $11,68¢ $25,106 $7,679 $19,973| $446|%$5,604 0.018] $1.20 1.522 0
1998 3 $11,78¢ $25,134 $7,40% $19,964 | $336|%$5,174 0.013] $0.92 1.592 1
1998 4 $11,459 $25,128 $7,94% $19,997 | $301|%$5,404 0.012] $0.83 1.442 1
1999 1 $11,903 $25,719 $7,77¢ $20,406 | $205|%$4,867 0.008] $0.57 1.532 1
1999 2 $12,252 $26,7%5 $8,207 $21,509 $283($5,101 0.011| $0.78 1.493 1
1999 3 $11,977 $26,4%9 $7,60¢0 $21,061 $219(%$4,714 0.008| $0.61 1.576 1
1999 4 $11,734 $26,635 $8,17¢ $21,170 $239($5,019 0.009| $0.67 1.435 1
2000 1 $11,970 $26,9¢3 $8,162 $21,467 | $258|%$4,919 0.010f $0.73 1.467 1
2000 2 $12,358 $27,884 $8,49% $22,426 | $315|%$5,364 0.011] $0.90 1.455 1
2000 3 $12,440 $27,840 $8,107 $22,295| $216|%$4,779 0.008] $0.62 1.534 1
2000 4 $12,521 $28,4¢4 $8,564 $22,864 | $264|%$5,114 0.009] $0.76 1.461 1

Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577
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EPS (Dil)
Incl

Fiscal | Fiscal Current Current Net Sales Extr Current

Year | Quarter Assets Assets Liabilities | Liabilities Income (Net) ROA Items Ratio Award
1995 1 $9,503 | $39,370 $6,457| $33,960 $147 | $3,767 | 0.004 $1.20| 1.472 0
1995 2 $9,736 | $37,650 $6,344| $31,675 $238 | $4,054 | 0.006 $1.95| 1.535 0
1995 3 $9,954 | $37,626 $6,354| $31,517 $236 | $4,012 | 0.006 $1.93| 1.567 0
1995 4 $9,833 | $25,969 $6,999( $21,130 -$1,093] $4,759 -0.042 | -$10.36| 1.405 0
1996 1 $10,209 | $26,375 $6,681 $21,539 $237 | $3,928 | 0.009 $1.95| 1.528 0
1996 2 $10,281| $26,318 $6,630 $21,356 $293 | $4,217| 0.011 $0.81| 1.551 0
1996 3 $10,467 | $26,543 $6,571 $21,431 $250 | $4,158 | 0.009 $0.68 | 1.593 0
1996 4 $10,152 | $26,818 $7,204 $21,381 $426 | $5,075| 0.016 $1.17 | 1.409 0
1997 1 $10,186 | $26,688 $6,474 $21,334 $270 | $4,017 | 0.010 $0.75| 1.574 0
1997 2 $10,545| $27,833 $6,954 $22,896 $337 | $4,351| 0.012 $0.94 | 1.516 0
1997 3 $10,517 | $27,248 $7,304 $22,151 $320 | $4,370| 0.012 $0.89 | 1.440 1
1997 4 $10,766 | $27,732 $7,694 $22,349 $525 | $5,406 | 0.019 $1.46 | 1.400 1
1998 1 $11,116 | $27,551 $7,069 $22,216 $111 | $4,304 | 0.004 $0.32 | 1.572 1
1998 2 $11,582 | $28,937 $8,353 $24,578 -$711 $4,744 -0.025 | -$2.19 | 1.387 1
1998 3 $12,221| $29,665 $8,921 $25,051 $381 | $4,607 | 0.013 $1.05| 1.370 1
1998 4 $12,475| $30,024 $8,507 $24,726 $614 | $5,796 | 0.020 $1.79 | 1.466 1
1999 1 $12,371| $29,276 $7,670 $24,527 $343 | $4,300| 0.012 $0.48 | 1.613 1
1999 2 $12,482| $28,631 $7,214 $23,626 $448 | $4,862 | 0.016 $0.62 | 1.729 1
1999 3 $12,576 | $28,952 $7,690 $23,815 $205 | $4,800 | 0.007 $0.29| 1.635 1
1999 4 $11,985| $28,814 $7,950 $23,406 $343 | $5,605| 0.012 $0.47 | 1.508 1

Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670
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EPS (Dil)
Incl
Fiscal | Fiscal [Current Current Net | Sales Extr Current
Year | Quarter | Assets | Assets | Liabilities | Liabilities | Income| (Net) ROA Items Ratio Award
1995 1 $7,436 |$14,203 $3,609 | $7,077 | $376 [ $3,36]1 0.026 $0.88 2.060 0
1995 2 $7,783 |$14,751  $3,907 | $7,457 $353 | $3,424 0.024 $0.84 1.992 0
1995 3 $7,613 |$14,529 $3,826 | $7,257 | $344 | $3,37 0.024 $0.81 1.990, 0
1995 4 $6,395 |$14,183 $3,724 $6,816 -$97 |$3,305 -0.007 -$0.24 1.717 0
1996 1 $6,452 |$14,123 $3,864 | $7,150 | $362 | $3,464 0.026 $0.85 1.670, 0
1996 2 $6,642 |1$13,211] $3,980 | $7,116 $381 | $3,529 0.029 $0.90 1.669 0
1996 3 $7,044 |$13,689 $4,351 | $7,394 | $398 | $3,623 0.029 $0.93 1.619 0
1996 4 $6,486 |1$13,364 $3,789 | $6,707 $385 | $3,624 0.029 $0.89 1.712 0
1997 1 $6,437 |1$13,294 $3,685 | $7,060 $410 | $3,714 0.031 $0.97 1.747 0
1997 2 $6,718 |$13,594 $3,535 | $7,245 $418 | $3,811 0.031 $0.99 1.900 1
1997 3 $6,623 |$13,421] $3,483 | $7,097 | $927 | $3,82¢ 0.069 $2.21 1.902) 1
1997 4 $6,168 |$13,238 $3,983 | $6,951 $366 | $3,7193 0.028 $0.89 1.549 1
1998 1 $6,372 |$13,657 $4,212 | $7,644 | $400 | $3,70(¢ 0.029 $0.98 1.513 1
1998 2 $6,366 |$13,879 $4,383 $7,834 $386 | $3,77 0.028 $0.94 1.452 1
1998 3 $6,490 |$13,969 $4,500 $8,081 $178 | $3,764 0.013 $0.44 1.442 1
1998 4 $6,318 |$14,153 $4,386 | $7,827 $211 | $3,784 0.015 $0.52 1.440 1
1999 1 $6,056 |$13,74¢  $3,982 $7,777 $384 | $3,774 0.028 $0.95 1.521 1
1999 2 $6,238 |$13,367] $3,680 | $7,194 | $476 | $3,863 0.036 $1.17 1.695 1
1999 3 $6,583 |$13,90§ $3,865 $7,535 $459 | $3,991 0.033 $1.13 1.703 1
1999 4 $6,066 |1$13,89q $3,819 | $7,236 $444 | $4,024 0.032 $1.10 1.588 1
Year of MBNQA Award: 1997 Company: Solectron Corp. SIC: 3672
EPS (Dil)
Incl
Fiscal | Fiscal | Current Current Net Sales Extr Current
Year | Quarter | Assets | Assets | Liabilities| Liabilities | Income| (Net) ROA Items Ratio Award
1995 2 $618 $789 $269 $416 $18 | $471 0.023 $0.38 -2.300 0
1995 3 $672 | $865 $312 $462 $20 | $517 0.024 $0.42 -2.151 0
1995 4 $726 $941 $371 $403 $23 | $571 0.024 $0.45 -1.959 0
1996 1 $791 | $1,031] $419 $459 $27 | $691 0.027 $0.52 -1.886 0
1996 2 $976 | $1,229 $358 $624 $28 | $657 0.023 $0.52 -2.727 0
1996 3 $1,111 ] $1,420] $370 $759 $28 | $681 0.020 $0.53 -3.005 0
1996 4 $1,145 | $1,452 $358 $752 $32 | $789 0.022 $0.59 -3.194 0
1997 1 $1,309 | $1,624| $457 $852 $31 | $808 0.019 $0.58 -2.866 0
1997 2 $1,366 | $1,675 $479 $870 $38 | $859 0.022 $0.65 -2.851 0
1997 3 $1,470 | $1,809] $560 $951 $42 | $983 0.023 $0.71 -2.623 0
1997 4 $1,476 | $1,852 $544 $933 $47 | $1,045] 0.026 $0.40 -2.713 1
1998 1 $1,582 | $2,010] $640 $1,031 [ $45 [ $1,137] 0.022 $0.38 -2.470 1
1998 2 $1,576 | $2,017 $597 $986 $49 | $1,187| 0.024 $0.41 -2.639 1
1998 3 $1,747 1 $2,204] $721 $1,118 [ $49 [ $1,278| 0.022 $0.41 -2.422 1
1998 4 $1,888 | $2,411 $841 $1,229 $56 | $1,686] 0.023 $0.46 -2.245 1
1999 1 $2,106 | $2,713] $1,047 $1,440 $76 | $2,203] 0.028 $0.56 -2.011 1
1999 2 $2,680 | $3,384 $946 $2,094 $78 | $2,160] 0.023 $0.28 -2.831 1
1999 3 $2,687 | $3,455 $900 $1,834 $92 | $2,598] 0.027 $0.32 -2.986 1
1999 4 $3,994 | $4,835] $1,113 $2,042 | $104 [ $2,708] 0.021 $0.34 -3.588 1




\

NOTE: T quarter 1995 data not available
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Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211
EPS (Dil)
Incl
Fiscal | Fiscal | Current Current Net Sales Extr Current
Year | Quarter | Assets Assets | Liabilities | Liabilities | Income| (Net) ROA Items Ratio | Award
1995 1 $176,733 $171,029 | $227 |$5,204| 0.0013 $1.08 0
1995 2 $174,853 $168,969 | $283 |$5,585| 0.0016 $1.39 0
1995 3 $185,473 $179,395 | $300 |$5,431| 0.0016 $1.46 0
1995 4 $176,857 $170,716 | $304 |S$5,293| 0.0017 $1.49 0
1996 1 $195,884 $189,520 | $409 |$6,019| 0.0021 $2.03 0
1996 2 $205,175 $198,661 | $434 |$6,190| 0.0021 $2.19 0
1996 3 $207,911 $201,293 | $331 |$6,201| 0.0016 $1.68 0
1996 4 $213,016 $206,124 | $445 |$6,446| 0.0021 $2.27 0
1997 1 $247,603 $240,678 | $473 |$7,650| 0.0019 $2.32 0
1997 2 $268,036 $260,768 | $491 |$8,200| 0.0018 $1.24 0
1997 3 $288,430 $280,633 | $502 |$8,338| 0.0017 $1.24 1
1997 4 $292,819 $284,490 | $469 |$8,311| 0.0016 $1.15 1
1998 1 $353,424 $344,423 | $514 |$9,063| 0.0015 $1.26 1
1998 2 $365,451 $355,760 | $549 |$9,322| 0.0015 $1.31 1
1998 3 $353,419 $343,624 | -5163 | $8,344| -0.0005 | -$0.42 1
1998 4 $299,804 $289,672 | $359 |$7,845| 0.0012 $0.86 1
1999 1 $314,620 $303,928 | $609 |$8,567| 0.0019 $1.40 1
1999 2 $324,740 $313,294 | $712 |$8,857| 0.0022 $1.64 1
1999 3 $312,936 $300,836 | $579 |$8,497| 0.0019 $1.34 1
1999 4 $328,071 $315,269 | $793 |$9,419| 0.0024 $1.82 1
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Appendix B

Performance Data from Key Competitors
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Performance Data of Key Competitors within SIC from COMPUSTAT NortleAca
The following tables contain the performance results of the threedlesear
variables for the key competitors and therefore provide information to supportrzgswe
research question 2. The firms were identified based on the total sales fdZ floe the

5-year period applicable for each NQA-winning firm. Then the key competitnes w
identified based on their percentage of the total sales for that SIC duriby#ae study
period. However, firms with less than 3% of the market share for the 5-yeaa peie
dropped off the calculations as they were not considered as key competitanghthi

SIC group.

In the below tables, 10 quarterly periods of data are shown with data for each of the
research variables starting in the middle of the year in which the NQAl avear given.

The NQA column on the end was added to indicate a dummy variable. A 1 in this column
indicates the NQA-winning firm while a 0 in this column indicates a non-WQA-wni

firm for the time period.

Note that in several instances, there were missing quarterly data poitdablavfeom

COMPUSTAT.
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Year of MBNQA Award: 2003 Company: Boeing Co.  SIC: 3721
EPS (Dil)
Incl

Fiscal | Fiscal Company Extr Current

Year | Quarter Name ROA Items Ratio NOQA
2003 4 BAE SYSTEMS PLC | 0.003| $0.09 0.899 0
2004 2 BAE SYSTEMS PLC | -0.028| -$1.00 0.907 0
2004 4 BAE SYSTEMS PLC | -0.005[ -$0.23 0.843 0
2005 2 BAE SYSTEMS PLC | 0.016 $0.72 0.635 0
2005 4 BAE SYSTEMS PLC | 0.011| $0.47 0.653 0
2003 3 BOEING CO 0.004 $0.31 0.824 1
2003 4 BOEING CO 0.021 $1.40 0.934 1
2004 1 BOEING CO 0.013 $0.77 0.898 1
2004 2 BOEING CO 0.011 $0.75 0.862 1
2004 3 BOEING CO 0.004 $0.56 0.767 1
2004 4 BOEING CO 0.003 $0.23 0.724 1
2005 1 BOEING CO 0.009 $0.66 0.744 1
2005 2 BOEING CO 0.014 $0.70 0.747 1
2005 3 BOEING CO 0.017% $1.26 0.734 1
2005 4 BOEING CO 0.004 $0.58 0.779 1
2003 3 BOMBARDIER INC -CLB 0.004  $0.10 1.174 0
2003 4 BOMBARDIER INC -CL B -0.01$ -$0.26] 1.144 0
2004 1 BOMBARDIER INC -CLB -0.009 -$0.10| 1.127% 0
2004 2 BOMBARDIER INC -CLB 0.00]  $0.01 1.127% 0
2004 3 BOMBARDIER INC -CLB 0.00]  $0.00 1.124 0
2004 4 BOMBARDIER INC -CLB 0.003  $0.02 1.124 0
2005 1 BOMBARDIER INC -CLB 0.003  $0.03 1.133 0
2005 2 BOMBARDIER INC -CLB 0.004  $0.06 1.159 0
2005 3 BOMBARDIER INC -CLB -0.00]1 -$0.01 1.159 0
2003 3 TEXTRON INC 0.003  $0.34 1.299 0
2003 4 TEXTRON INC 0.006  $0.60 1.324 0
2004 1 TEXTRON INC 0.003  $0.26 1.321 0
2004 2 TEXTRON INC 0.00§4  $0.71 1.321 0
2004 3 TEXTRON INC 0.007 $0.73 1.320 0
2004 4 TEXTRON INC 0.008 $0.89 1.299 0
2005 1 TEXTRON INC 0.008§ $0.91 1.293 0
2005 2 TEXTRON INC 0.008 $0.89 1.293 0
2005 3 TEXTRON INC -0.010 -$1.20 1.260 0
2005 4 TEXTRON INC 0.007| $0.88 1.244 0

Year of MBNQA Award: 2002 Company: Motorola Inc. SIC: 3663




EPS
(Diluted)
Including

Fiscal | Fiscal Company Extraordinary | Current

Year | Quarter Name ROA Items Ratio QA
2002 3 ERICSSON (LM) TELEFON -0.021 -$0.43 2.113 0
2002 4 ERICSSON (LM) TELEFON -0.043 -$0.65 2.279 0
2003 1 ERICSSON (LM) TELEFON -0.021 -$0.32 2.184 0
2003 2 ERICSSON (LM) TELEFON -0.016 -$0.23 2.454 0
2003 3 ERICSSON (LM) TELEFON -0.023 -$0.34 2.259 0
2003 4 ERICSSON (LM) TELEFON -0.004 -$0.07 2.414 0
2004 1 ERICSSON (LM) TELEFON 0.016 $0.25 2.512 0
2004 2 ERICSSON (LM) TELEFON 0.029 $0.44 2.744 0
2004 3 ERICSSON (LM) TELEFON 0.028 $0.43 2.898 0
2004 4 ERICSSON (LM) TELEFON 0.039 $0.67 2.995 0
2005 1 ERICSSON (LM) TELEFON 0.024 $0.41 1.898

2002 3 MOTOROLA INC 0.004 $0.05 1.742 1
2002 4 MOTOROLA INC 0.006 $0.08 1.747 1
2003 1 MOTOROLAINC 0.006 $0.07 1.917 1
2003 2 MOTOROLA INC 0.004 $0.05 1.871 1
2003 3 MOTOROLA INC 0.004 $0.05 1.857 1
2003 4 MOTOROLA INC 0.015 $0.20 1.898 1
2004 1 MOTOROLA INC 0.019 $0.25 1.953 1
2004 2 MOTOROLA INC -0.006 -$0.09 1.995 1
2004 3 MOTOROLA INC 0.014 $0.20 2.076 1
2004 4 MOTOROLA INC 0.021 $0.26 1.994 1
2005 1 MOTOROLA INC 0.022 $0.28 2.105 1
2002 3 NOKIA (AB) OY 0.027 $0.13 1.847 0
2002 4 NOKIA (AB) OY 0.051 $0.26 2.090 0
2003 1 NOKIA (AB) OY 0.041 $0.22 1.914 0
2003 2 NOKIA (AB) OY 0.030 $0.16 2.194 0
2003 3 NOKIA (AB) OY 0.036 $0.21 2.202 0
2003 4 NOKIA (AB) OY 0.056 $0.35 2.425 0
2004 1 NOKIA (AB) OY 0.034 $0.21 2.097 0
2004 2 NOKIA (AB) OY 0.031 $0.19 2.344 0
2004 3 NOKIA (AB) OY 0.031 $0.18 2.368 0
2004 4 NOKIA (AB) OY 0.053 $0.37 2.448 0
2005 1 NOKIA (AB) OY 0.038 $0.25 2.098 0
2002 3 SHARP CORP $0.11 0
2002 4 SHARP CORP -0.002 -$0.03 1.357 0
2003 1 SHARP CORP 0.007 $0.11 1.323 0
2003 2 SHARP CORP 0.007 $0.12 1.249 0
2003 3 SHARP CORP 0.009 $0.16 1.202 0
2003 4 SHARP CORP 0.007 $0.14 1.209 0
2004 1 SHARP CORP 0.009 $0.16 1.125 0
2004 2 SHARP CORP 0.008 $0.16 1.133 0
2004 3 SHARP CORP 0.010 $0.21 1.122 0
2004 4 SHARP CORP 0.006 $0.12 1.120 0
2002 3 THOMSON 0.020 $0.48 1.788 0
2002 4 THOMSON 0.026 $0.48 1.752 0
2003 1 THOMSON 0.008 -$0.19 1.953 0
2003 2 THOMSON -0.010 -$0.19 2.155 0
2003 3 THOMSON 0.001 $0.25 2.077 0
2003 4 THOMSON 0.012 $0.25 1.998 0
2004 1 THOMSON -0.005 -$0.42 1.914 0
2004 2 THOMSON -0.022 -$0.42 1.831 0
2004 3 THOMSON -0.038 -$1.16 1.927 0
2004 4 THOMSON -0.055 -$1.16 2.022 0
2002 3 SOLECTRON GLOBAL SVC! -0.019 -$0.53 1.951 0
2002 4 SOLECTRON GLOBAL SVC: -0.240 -$5.00 2.216 0
2003 1 SOLECTRON GLOBAL SVC: -0.007 2.237 0
2003 2 SOLECTRON GLOBAL SVC! -0.011 2.192 0
2003 3 SOLECTRON GLOBAL SVC: -0.445 1.583 0
2003 4 SOLECTRON GLOBAL SVC! -0.027 1.531 0
2004 1 SOLECTRON GLOBAL SVC: -0.019 1.506 0
2004 2 SOLECTRON GLOBAL SVC! -0.011 1.668 0
2004 3 SOLECTRON GLOBAL SVC: 0.004 2.018 0
2004 4 SOLECTRON GLOBAL SVC! 0.000 2.134 0
2005 1 SOLECTRON GLOBAL SVC: 0.010 2.312 0
2005 2 SOLECTRON GLOBAL SVC: 0.000 2.358 0
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Year of MBNQA Award: 1998 Company: Solar Turbine (Caterpillar ) SIC: 3531




Fiscal | Fiscal Company Current

Year | Quarter Name ROA EPS Ratio | NQA
1996 3 CATERPILLAR INJ 0.017 | $1.590[ 1.318 1
1996 4 CATERPILLAR INJ 0.020 | $1.970[ 1.252 1
1997 1 CATERPILLAR INJ 0.020 | $2.060[ 1.444 1
1997 2 CATERPILLAR INJ 0.022 | $2.260[ 1.511 1
1997 3 CATERPILLAR INJ 0.019 | $1.010[ 1.559 1
1997 4 CATERPILLAR INJ 0.022 | $1.200[ 1.538 1
1998 1 CATERPILLAR INJ 0.018 | $1.150[ 1.462 1
1998 2 CATERPILLAR INJ 0.018 | $1.200[ 1.522 1
1998 3 CATERPILLAR INJ 0.013 | $0.920[ 1.592 1
1998 4 CATERPILLAR INJ 0.012 | $0.830[ 1.442 1
1999 1 CATERPILLAR INJ 0.008 | $0.570[ 1.532 1
1999 2 CATERPILLAR INJ 0.011 [ $0.780[ 1.493 1
1999 3 CATERPILLAR INJ 0.008 | $0.610[ 1.576 1
1999 4 CATERPILLAR INJ 0.009 [ $0.670[ 1.435 1
2000 1 CATERPILLAR INJ 0.010 | $0.730[ 1.467 1
2000 2 CATERPILLAR INJ 0.011 [ $0.900[ 1.455 1
2000 3 CATERPILLAR INJ 0.008 | $0.620[ 1.534 1
2000 4 CATERPILLAR INJ 0.009 | $0.760[ 1.461 1
1998 3 KOMATSU LTD |[-0.003% -$0.200 1.344 0
1998 4 KOMATSU LTD ([-0.0035% -$0.200 1.421 0
1999 1 KOMATSULTD | 0.003| $0.17p 1.422 0
1999 2 KOMATSULTD | 0.0030 $0.17p 1.422 0
1999 3 KOMATSULTD | 0.0016 $0.090 1.457 0
1999 4 KOMATSULTD | 0.0016 $0.090 1.493 0
2000 1 KOMATSULTD | 0.001| $0.06Q 1.426 0
2000 2 KOMATSULTD | 0.001| $0.06Q 1.358 0
1998 3 TEREX CORP 0.01§ $0.890 2.079 0
1998 4 TEREX CORP 0.014 $0.80 1.814 0
1999 1 TEREX CORP 0.02] $1.140 1.997 0
1999 2 TEREX CORP 0.024 $1.3¢0 2.107 0
1999 3 TEREX CORP 0.014 $1.070 2.189 0
1999 4 TEREX CORP 0.040 $3.040 2.270 0
2000 1 TEREX CORP 0.009 $0.710 2.252 0
2000 2 TEREX CORP 0.017 $0.930 2.224 0
2000 3 TEREX CORP 0.024 $1.790 2.447 0
2000 4 TEREX CORP 0.00q -$0.030 2.158 O
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Year of MBNQA Award: 1997 Company: Xerox Business Services SIC: 3577

Fiscal | Fiscal Company Current

Year | Quarter Name ROA EPS Ratio NQA
1997 2 CANON INC 0.011 $1.3(¢ 1.48B 0
1997 3 CANON INC 0.009]  $1.3( 1.504 0
1997 4 CANON INC 0.009]  $1.3(¢ 1.52p 0
1998 1 CANON INC 0.010]  $0.23 1.53B 0
1998 2 CANON INC 0.010 $0.24 1.54p 0
1998 3 CANON INC 0.021] $0.3(¢ 1.57D 0
1998 4 CANON INC 0.020]  $0.3( 1.59p 0
1999 1 CANON INC 0.006[ $0.11% 1.58) 0
1999 2 CANON INC 0.006]  $0.1j 1.57p 0
1999 3 CANON INC 0.014] $0.24 1.63p 0
1999 4 CANON INC 0.014 $0.24 1.69p 0
1997 3 XEROX CORP 0.017 $0.89  1.440 1
1997 4 XEROX CORP 0.014 $1.46 1.4Q0 1
1998 1 XEROX CORP 0.004 $0.3p  1.592 1
1998 2 XEROX CORP -0.02p -$2.19( 1.387 1
1998 3 XEROX CORP 0.013 $1.0p  1.3%0 1
1998 4 XEROX CORP 0.02( $1.70  1.466 1
1999 1 XEROX CORP 0.017 $0.48  1.613 1
1999 2 XEROX CORP 0.014 $0.6p  1.729 1
1999 3 XEROX CORP 0.007 $0.20  1.635 1
1999 4 XEROX CORP 0.017 $0.47  1.508 1
2000 1 XEROX CORP -0.008 -$0.39( 1.328 1
1997 3 LEXMARK INTL INC -CL A 0.034 $0.54 1.355 0
1997 4 LEXMARK INTL INC -CL A 0.047| $0.78[ 1.418 0
1998 1 LEXMARK INTL INC -CL A 0.040 $0.69 1.509 0
1998 2 LEXMARK INTL INC -CLA 0.041| $0.75[ 1.579 0
1998 3 LEXMARK INTL INC -CLA 0.042| $0.81 1.552 0
1998 4 LEXMARK INTL INC -CL A 0.055 $1.16 1.684 0
1999 1 LEXMARK INTL INC -CL A 0.048 | $0.96[ 1.541 0
1999 2 LEXMARK INTL INC -CL A 0.050 $0.55 1.673 0
1999 3 LEXMARK INTL INC -CLA 0.046| $0.56[ 1.573 0
1999 4 LEXMARK INTL INC -CL A 0.059 $0.73 1.480 0
2000 1 LEXMARK INTL INC -CL A 0.046 $0.59 1.729 0
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Year of MBNQA Award: 1997 Company: 3M Co.SIC: 2670
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Fiscal | Fiscal Company Current

Year | Quarter Name ROA EPS Ratio QA
1997 3 AVERY DENNISON CORP 0.026 $0.50 1.337 0
1997 4 AVERY DENNISON CORP 0.027 $0.52 1.260 0
1998 1 AVERY DENNISON CORP 0.026 $0.52 1.317 0
1998 2 AVERY DENNISON CORP 0.027 $0.55 1.298 0
1998 3 AVERY DENNISON CORP 0.026 $0.54 1.383 0
1998 4 AVERY DENNISON CORP 0.026 $0.54 1.207 0
1999 1 AVERY DENNISON CORP 0.008 $0.18 1.196 0
1999 2 AVERY DENNISON CORP 0.027 $0.63 1.210 0
1999 3 AVERY DENNISON CORP 0.026 $0.65 1.224 0
1999 4 AVERY DENNISON CORP 0.026 $0.67 1.124 0
1997 3 BEMIS CO INC 0.019 $0.47 1.996 0
1997 4 BEMIS CO INC 0.025 $0.64 2.056 0
1998 1 BEMIS CO INC 0.015 $0.39 2.260 0
1998 2 BEMIS CO INC 0.019 $0.51 2.143 0
1998 3 BEMIS CO INC 0.019 $0.51 2.217 0
1998 4 BEMIS CO INC 0.018 $0.49 2.133 0
1999 1 BEMIS CO INC 0.013 $0.36 2.273 0
1999 2 BEMIS CO INC 0.021 $0.60 2.292 0
1999 3 BEMIS CO INC 0.020 $0.59 2.244 0
1999 4 BEMIS CO INC 0.022 $0.63 2.304 0
1997 3 3M CO 0.069 $2.21 1.902 1
1997 4 3M CO 0.028 $0.89 1.549 1
1998 1 3M CO 0.029 $0.98 1.513 1
1998 2 3M CO 0.028 $0.94 1.452 1
1998 3 3M CO 0.013 $0.44 1.442 1
1998 4 3M CO 0.015 $0.52 1.440 1
1999 1 3M CO 0.028 $0.95 1.521 1
1999 2 3M CO 0.036 $1.17 1.695 1
1999 3 3M CO 0.033 $1.13 1.703 1
1999 4 3M CO 0.032 $1.10 1.588 1
1997 3 SEALED AIR CORP 0.075 $0.45 1.550 0
1997 4 SEALED AIR CORP 0.125 $0.85 1.533 0
1998 1 SEALED AIR CORP 0.007 $0.22 1.368 0
1998 2 SEALED AIR CORP 0.009 $0.21 1.502 0
1998 3 SEALED AIR CORP -0.013 -$0.85 1.529 0
1998 4 SEALED AIR CORP 0.016 $0.56 1.579 0
1999 1 SEALED AIR CORP 0.012 $0.34 1.245 0
1999 2 SEALED AIR CORP 0.013 $0.40 1.508 0
1999 3 SEALED AIR CORP 0.014 $0.43 1.287 0
1999 4 SEALED AIR CORP 0.016 $0.50 1.380 0
1997 4 SAPPI LTD 0.015 $3.66 1.163 0
1998 4 SAPPI LTD 0.027 $7.59 1.019 0
1999 2 SAPPI LTD 0.005 $1.13 0.736 0
1999 3 SAPPI LTD 0.002 $0.44 0.696 0
1999 4 SAPPI LTD 0.011 $2.72 0.683 0
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Year of MBNQA Award: 1997 Company: Solectron Corp.

SIC: 3672




Fiscal | Fiscal Company Current

Year | Quarter Name ROA EPS Ratio NQA
1997 3 DIl GROUP INC 0.017 | $0.35 -2.049 0
1997 4 DIl GROUP INC 0.022 | $0.44 -2.150 0
1998 1 DIl GROUP INC -0.055 -$1.19 -2.144 0
1998 2 DIl GROUP INC 0.009 | $0.19 -2.090 0
1998 3 DIl GROUP INC 0.009 | $0.21 -1.904 0
1998 4 DIl GROUP INC 0.003 | $0.09 -1.420 0
1999 1 DIl GROUP INC 0.012 | $0.31 -1.505 0
1999 2 DIl GROUP INC 0.015 | $0.40 -1.293 0
1999 3 DIl GROUP INC 0.017 | $0.52 -1.199 0
1999 4 DIl GROUP INC 0.019 | $0.55 -1.555 0
1997 3 FLEXTRONICS INTERNATIONAL  0.009 $0.29 -1.660 0
1997 4 FLEXTRONICS INTERNATIONAL  0.001 $0.04 -1.395 0
1998 1 FLEXTRONICS INTERNATIONAL  0.017 $0.57 -1.275 0
1998 2 FLEXTRONICS INTERNATIONAL  0.019 $0.68 -1.277 0
1998 3 FLEXTRONICS INTERNATIONAL  0.017 $0.72 -1.898 0
1998 4 FLEXTRONICS INTERNATIONAL  0.014 $0.28 -1.584 0
1999 1 FLEXTRONICS INTERNATIONAL  0.020 $0.29 -1.483 0
1999 2 FLEXTRONICS INTERNATIONAL  0.021 $0.40 -1.249 0
1999 3 FLEXTRONICS INTERNATIONAL  0.021 $0.24 -1.730 0
1997 3 HADCO CORP 0.023 | $0.93 -1.610 0
1997 4 HADCO CORP 0.023 | $0.84 -1.475 0
1998 1 HADCO CORP 0.023 | $0.90 -1.583 0
1998 2 HADCO CORP -0.081 -$4.54 -1.79¢ 0
1998 3 HADCO CORP -0.009 -$0.52 -1.79( 0
1998 4 HADCO CORP 0.001 | $0.03 -1.710 0
1999 1 HADCO CORP 0.003 | $0.15 -1.789 0
1999 2 HADCO CORP 0.006 | $0.34 -1.654 0
1999 3 HADCO CORP 0.009 | $0.48 -1.630 0
1999 4 HADCO CORP 0.012 | $0.63 -1.297 0
1997 3 JABIL CIRCUIT INC 0.039 $0.76 -1.658 0
1997 4 JABIL CIRCUIT INC 0.044 $0.47 -1.577 0
1998 1 JABIL CIRCUIT INC 0.041 $0.50 -1.447 0
1998 2 JABIL CIRCUIT INC 0.044 $0.52 -1.597 0
1998 3 JABIL CIRCUIT INC 0.039 $0.45 -1.712 0
1998 4 JABIL CIRCUIT INC 0.001 $0.01 -1.555 0
1999 1 JABIL CIRCUIT INC 0.032 $0.48 -1.400 0
1999 2 JABIL CIRCUIT INC 0.032 $0.27 -1.479 0
1999 3 JABIL CIRCUIT INC 0.027 $0.24 -1.884 0
1999 4 JABIL CIRCUIT INC 0.022 $0.22 -1.777 0
1997 3 SANMINA-SCI CORP 0.048 $0.58 -3.707 0
1997 4 SANMINA-SCI CORP -0.018 -$0.26 -3.884 0
1998 1 SANMINA-SCI CORP 0.042 $0.58 -2.894 0
1998 2 SANMINA-SCI CORP 0.053 $0.80 -2.411 0
1998 3 SANMINA-SCI CORP 0.056 $0.43 -2.672 0
1998 4 SANMINA-SCI CORP 0.033 $0.39 -3.075 0
1999 2 SANMINA-SCI CORP 0.048 $0.48 -2.703 0
1999 3 SANMINA-SCI CORP 0.036 $0.54 -4.959 0
1999 4 SANMINA-SCI CORP 0.037 $0.60 -4.072 0
1997 3 SOLECTRON CORP 0.023 $0.71 -2.623 1
1997 4 SOLECTRON CORP 0.026 $0.40 -2.713 1
1998 1 SOLECTRON CORP 0.022 $0.38 -2.470 1
1998 2 SOLECTRON CORP 0.024 $0.41 -2.639 1
1998 3 SOLECTRON CORP 0.022 $0.41 -2.422 1
1998 4 SOLECTRON CORP 0.023 $0.46 -2.245 1
1999 1 SOLECTRON CORP 0.028 $0.56 -2.011 1
1999 2 SOLECTRON CORP 0.023 $0.28 -2.831 1
1999 3 SOLECTRON CORP 0.027 $0.32 -2.986 1
1999 4 SOLECTRON CORP 0.021 $0.34 -3.588 1
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Year of MBNQA Award: 1997 Company: Merrill Lynch SIC: 6211




Fiscal| Fiscal Company Curren
Year | Quarter ROA | EPs | Ratio | NQA
1997] 3 AXA FINANCIAL INC 0.0012 | $0.81 0
1997 4 AXA FINANCIAL INC -0.0001 -$0.09 0
1998 1 AXA FINANCIAL INC 0.0017 $1.15 0
1998 2 AXA FINANCIAL INC 0.0015 $1.06 0
1998| 3 AXA FINANCIAL INC 0.0009 | $0.62 0
1998| 4 AXA FINANCIAL INC 0.0011 | $0.79 0
1099] 2 AXA FINANCIAL INC 00033 | $2.71 0
1099] 3 AXA FINANCIAL INC 00012 | $1.03 0
1099| 4 AXA FINANCIAL INC 0.0014 | $0.64 0
1997 3 BEAR STEARNS COMPANIES INC 0.001; $1.1] 0
1997 4 BEAR STEARNS COMPANIES INC 0.001; $1.1] 0
1998| 1 | BEAR STEARNS COMPANIES INC| 0001}  $1.1 0
1998| 2 | BEAR STEARNS COMPANIES INC| 0.001p  $1.1 0
1998 3 BEAR STEARNS COMPANIES INC 0.001/ $1.1] 0
1998 4 BEAR STEARNS COMPANIES INC 0.001 $1.2] 0
1999| 1 | BEAR STEARNS COMPANIES INC|  0.000f  $0.4 0
1999| 2 | BEAR STEARNS COMPANIES INC| 0.000p  $0.8 0
1999| 3 | BEAR STEARNS COMPANIES INC|  0.001p  $1.4 0
1999 4 BEAR STEARNS COMPANIES INC 0.001 $1.8] 0
CITIGROUP GLOBAL MKT<
1997 3 HLDGS 0.0022 0
CITIGROUP GLOBAL MKTE
1997| 4 HLDGS -0.0008 0
CITIGROUP GLOBAL MKTE
1908 1 HLDGS 0.0017 0
CITIGROUP GLOBAL MKT<
1908 2 HLDGS 0.0020 0
CITIGROUP GLOBAL MKT<
1908 3 -0.0014 0
CITIGROUP GLOBAL MKTE
1908| 4 HLDGS 0.0002 0
CITIGROUP GLOBAL MKTS
1999 1 HLDGS 0.0037 0
CITIGROUP GLOBAL MKTE
1909| 2 HLDGS 0.0032 0
CITIGROUP GLOBAL MKT<
1999| 3 HLDGS 0.0025 0
CITIGROUP GLOBAL MKT<
1999| 4 HLDGS 0.0033 . 0
1097] 3 CREDIT SUISSE USA INC 0001 _ $18 0
1097| 4 CREDIT SUISSE USA INC 0.001} L5, 0
1998| 1 CREDIT SUISSE USA INC 0.001§__ $2.0 0
1998| 2 CREDIT SUISSE USA INC 0.001§__ $10 0
198|3 CREDIT SUISSE USA INC 0 ooEg $0.15 0
1098| 4 CREDIT SUISSE USA INC 0.0009 504 0
1999] 1 CREDIT SUISSE USA INC 0.001F__$0, a:{ 0
1090| 2 CREDIT SUISSE USA INC 0.0019__SL0| 0
1999] 3 CREDIT SUISSE USA INC 0001} _ 807 0
1099| 4 CREDIT SUISSE USA INC 0.001§ _ $11 0
1909 2 GOLDMAN SACHS GROUP INC |  0.0014  $0.7, 0
1999 3 GOLDMAN SACHS GROUP INC |  0.002]  $1.3; 0
1999 4 GOLDMAN SACHS GROUP INC |  0.002¢  $1.4 0
LEHMAN BROTHERS HOLDINGS
1997| 3 INC 00013 | $1.30 0
LEHMAN BROTHERS HOLDINGS
1007| 4 00012 | $1.30 0
LEHMAN BROTHERS HOLDING¢
1908| 1 0.0011 | $1.44 0
LEHMAN BROTHERS HOLDING¢
1908 2 INC 0.0018 | $2.12 0
LEHMAN BROTHERS HOLDING¢
1998| 3 0.0008 | $1.10 0
LEHMAN BROTHERS HOLDINGS
1998| 4 INC 0.0005 | $0.51 0
LEHMAN BROTHERS HOLDING¢
1909 1 0.0012 | $1.57 0
LEHMAN BROTHERS HOLDING¢
1999 2 INC 0.0017 | $2.09 0
LEHMAN BROTHERS HOLDINGS
1999 3 INC 0.0014 | $2.20 0
LEHMAN BROTHERS HOLDINGS
1999 4 0.0016 | $2.28 0
1997| 2 MERRILL LYNCH & CO INC 0.0018| _$1.24 T
1997 3 MERRILL LYNCH & CO INC 0.0017 $1.24 1
1997 4 MERRILL LYNCH & CO INC 0.0016 $1.15 1
1998 1 MERRILL LYNCH & CO INC 0.0015 $1.26 1
1998 2 MERRILL LYNCH & CO INC 0.0015 $1.31 1
1998 3 MERRILL LYNCH & CO INC ~0.0005| _50.42 T
1098| 4 MERRILL LYNCH & CO INC 00012 $0.86, 1
1o99] 1 MERRILL LYNCH & CO INC 0.0019] _$1.40 1
1999 2 MERRILL LYNCH & CO INC 1
1999 3 MERRILL LYNCH & CO INC T
1999 4 MERRILL LYNCH & CO INC 1
1997 3 MORGAN STANLEY 0
1997 4 MORGAN STANLEY 0
1998 1 MORGAN STANLEY 0
1098| 2 MORGAN STANLEY 0
198|3 MORGAN STANLEY 0
1998| 4 MORGAN STANLEY 0
1999 1 MORGAN STANLEY 0
1999 2 MORGAN STANLEY 0
1999 3 MORGAN STANLEY 0
1999 4 MORGAN STANLEY 0
1997 3 PAINE WEBBER GROUP 0
1097| 4 PAINE WEBBER GROUP 0
1o98| 1 PAINE WEBBER GROUP 0
1098 2 PAINE WEBBER GROUP 0
1998 3 PAINE WEBBER GROUP 0
1998| 4 PAINE WEBBER GROUP 0
1999 1 PAINE WEBBER GROUP 0
1999 2 PAINE WEBBER GROUP 0
1999 3 PAINE WEBBER GROUP 0
1999 4 PAINE WEBBER GROUP 0
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