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Abstract

A culture comprises a number of features that include “a pattern of basic
assumptions” that the group members adopt in order to cope with the internal and

external organizational challenges.

The “Organizational Culture’, also noted as “Corporate Culture”, has been
extensively researched in the modern literature, in order to examine a wide range
of aspects, like teaming behaviors, accountability, ownership, leadership, and the
emerging habits, beliefs, and norms cultivated by group dynamics. In today’s world
all of these traits eventually come into shaping a distinct, autonomous, legally
recognized entity "born out of statute’, the corporation which is manifested as a
group of people, processes and tools aligned under a common expression of vision

and strategy.

From a utilitarian standpoint of view, such an organized expression needs to be
measured and controlled by practices that can increase both the employee's
sentiment and the financial performance of the group (i.e.,, the corporation). The
establishment of such processes can be primarily facilitated through the

institutionalization of the main areas of contribution.

When considering the combination of financial and non-financial identifiers in
order to drive definitive statements about corporate performance, it seems that
employees are especially affected by their business leaders, the expectations
around career opportunities, the actual compensation and various perks and

benefits.

The hypothesis for undertaking the current work lays on the anticipation for the
immersion of interesting results when considering metrics like the employee
‘happiness” and/or “leader appreciation” to satisfactorily predict a company’s future

performance.
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Structure of Work

This study explores the insights regarding the effective utilization of indicative
non-financial predictors which can offer good predictors and be used in
organizational decision-making. The research can facilitate the identification of the
best practices for the application and the interpretation of various culture metrics
in the corporate context, leading to ultimately enabling corporations and
organizations to generate educated decisions regarding employee satisfaction and
engagement and in turn to improve the organizational performance and to promote

new emerging and sustainable business practices.

Chapter 1 provides an overview, discussing about the present status of corporate
performance evaluation metrics. It proceeds by outlining the problem statement,
the hypothesis, the methodology, showcasing the datasets, and mentioning the
actual purpose of the study. This chapter lays the foundational base for the entire

thesis and sets the stage for the chapters to follow.

Chapter 2 1s delving into the discussion subject around common Kkey
performance indicators, the potential of financial metrics, and a plethora of factors
that can (and do) affect corporate performance. It provides definitions around basic
concepts like the corporation archetype, discussing their common properties, and
various differentiators among the nature of corporations. An important issue that
can be quite challenging in prediction regards the impact of the IPOs, the versatility
of scale and the effects in capital vs. labor vs. technology-intensive schemas, and
the relevance of the indexes resulting from their evaluation. The chapter is
complete by presenting various challenges regarding data interpretation and the

nature of the evaluation algorithms.

Chapter 3 is exploring the role of the dimensions that constitute what is defined
as company culture, and more specifically its linguistic and semantic orientations
In relation to corporate performance. The chapter covers various ethical aspects,
political stands and practices, the code of conduct in a workplace and the

employee’'s morale. Then it proceeds by discussing asymmetrical transactions,

8/144



explaining which are the related corporate acts, or other misleading indicators, like
the ones that are created for greenwashing and survey manipulation. The chapter
concludes by the examination of the indicative metrics around culture and morale

1n businesses.

Chapter 4 introduces the effectuation concept and analyzes the relevance of
that notion to firm growth and fitting scores. It continues by covering a plethora of
aspects regarding data analysis, by referring to data types, the main stages of data
mining, explaining acquisition, cleaning, and exploratory data analysis. If completes
by explaining what data modeling is, presenting the regression functions to be used,

discussing, challenging, and finally measuring their forecasting strengths.

Chapter 5 begins by providing a data analysis, starting with preprocessing and
data reviewing. Then the chapter proceeds by depicting the various findings
through feature processing and exploratory analysis. Additionally, it covers various
aspects of modeling, issues regarding datasets definition, the importance of scaling
data. It concludes with a fruitful comparison of the different datasets used on
different model functions and discusses the results and any potential implications

on corporate performance prediction.

Finally, Chapter 6 is acting as a summarization of the key findings as they
emerge from the results of Chapter 5, providing both direct and indirect useful
conclusions. There are various important points to be considered and highlighted
per case when evaluating the performance of the predictors over the nature and
origin of the specific dataset. The chapter completes the thesis by proposing various
future research directions. It also adds by mentioning alternative approaches that

can improve prediction, based on the insights that are gained by the study.
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1. Introduction

The concept of culture was first introduced as an operational discipline in 1951
by Elliot Jaques, to semantically support the generally shared values of a team as a
means of framing the common wishes, desires, and aspirations of workers under an
organizational context in his book “The Changing Culture of a Factory” [1]. By his
definition, such a culture comprises several features, including “a pattern of basic
assumptions” that the group members adopt to cope with internal and external
organizational challenges.

Ever since, “Organizational Culture”, also noted as “Business Culture” or
‘Corporate Culture’, has been extensively researched in the modern literature to
examine a wide range of aspects, like teaming behaviors [2, 3, 4], the ideas of
accountability, ownership, leadership [5, 6, 7], and the emerging idiosyncrasies,
habits, beliefs, and norms cultivated by group dynamics [8, 9, 10]. In today’s world, all
of these traits eventually come into shaping a distinct (single), the autonomous,
legally recognized entity "born out of statute," the corporation [11]. This morphing is
generally expressed under a shared vision and strategy, which is manifested
through the aforementioned term of Corporate Culture.

However, this term is mostly used to denote the internal way in which the
employees and the management interact on a daily basis [12]. When it comes to the
expression that formalizes an outward ‘identity figure’ in order to denote the
umbrella that covers the transactions norm of the corporation with the public, the
Company Culture is substituted by the Corporate Identity term [13]. As expected, this
outward expression is not necessarily valid since a corporation benefit when it
1llustrates the positive traits it wants to be associated with its brand. In contrast to
a natural person, the Corporate Identity mainly reflects a tool of communicating to
the public a value of differentiation, its intentions, and beliefs, but not its actual
social behavior.

Although a solid corporate identity turns out to be quite beneficial for any

business, in practice, the liability of a corporation may, per case, be “limited,” which,
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In a tort, remains controversial. This situation occurs since the third parties do not
agree to waive the right to pursue shareholders, 1.e., any natural persons who may
hold ethically responsible for the actions of a vague schema of corporate
transactions [14]. This seemingly individualistic dimension of a corporation, which
can be loosely defined as a Corporate Personality, raises strong ethical issues for
both the members of the group (internally regulated by the compliance under a
namely “Code of Conduct” for the employees) and the public (which is usually

externally appreciated as the requirement for Customer Satisfaction).

From a utilitarian standpoint, both the internal and external expressions of the
ethical behavior of an organization need to be measured and controlled with
practices that can — in general - increase both the employee’s sentiment and the
financial performance of the group (i.e, the corporation). Establishing such
processes can be primarily facilitated through the institutionalization of Social
Responsibility Reporting (SRR) [15]. In this sense, SRR aims at estimating in either
monetary on non-monetary units the effect of the activities of an organization, both
on the firm and/or on those served/affected by the firm, including social costs and
benefits. The scope of the SRR spans across five main areas of contribution (net

income, human resources, public, environment, and product/service).

1.1.Brief review of current status

Since the Human Resource Contribution is usually the one that is harder to
appreciate, the methods for measuring and affecting employee morale are
constantly evolving, but still, this is not an easy target to achieve. The promotion of
the ethical corporate culture depends on timely commitment, passionate
engagement, and sufficient budget. As mentioned by the authors of [16] a report, that
was published by the Chartered Institute of Internal Auditors (IIA), states that
although 94 of the FTSE 100 companies claimed to support ethics in their 2014
annual reports, it was found that only 23 of them had devised a way of measuring

the extent of their ethical behavior.
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On 22" of March 2021, after conducting a thorough internal investigation for its
160.000 employees around the world, Microsoft published a report [17] with 7
warning signs, mentioning in 3 of them that the “leaders are out of touch with
employees and need a wake-up call’, that "high productivity is masking an

exhausted workforce” and that “Gen Z is at risk and will need to be re-energized”.

On the 13™ of April same year, Fortune states that “Happy employees = happy
shareholders”’, in an attempt to quickly establish the notion that there is a direct
connection between the harboring of happy employees and the profitability of the
companies that “went above and beyond for employees” [18]. These results suggest
that, in regards to employee satisfaction and commitment, the 100 top companies
in Fortune's respective list were able to meet the needs of their employees during

the Covid-19 pandemic and their actions seem to be paying off already.

This seems to be backed up by the work of [19] which studies the correlation of
employee satisfaction and corporate performance based on Glassdoor.com review
data. The work concludes that under 9 aspects in total, the Retailing industry is
heavily concentrated in Quality (since such companies deal with customers) when
in contrast the Technology industry is favored by a balanced mix of Teamwork,
Innovation, Respect, and Quality, with Innovation being the most essential aspect.
Finally, the financial industry is also found to be quite concentrated on Quality but

also includes the aspect of Innovation and Respect.

Regarding the job satisfaction data reviews placed on Glassdoor.com, the survey
of [20] examines the construct validity of the ratings and reaches the conclusion

that these ratings are very informative and highly recommended.

1.2. Problem Statement

However, this is far from running to the generalized conclusion that such
correlations are governed by causality, mostly due to the complexity that is induced

by the stochastic nature of the data, or other inherited biasing properties, which to
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some — unknown extent — may relate to the human nature or to hidden third-party

externalities.

Regarding the employee satisfaction (and other non-financial indicators), the
complexity 1s enhanced by the multi-disciplinary activities that any worker
exercises and 1s involved with, like recruiting, training, gaining experience, job
rotation, wages, promotion levels and special bonuses, benefit plans, union
relations, layoff and recalling practices, imposed stress, compliance policies, work
conditions and physical environment. Additionally, the complexity is further
stretched by the peculiarities of an employee’s personality and job description
deviations that may be due to the differentiation of the individual's: skills, acquired
knowledge, life goals, self-actualization, mutual trust and confidence, perceived
idea of security, work-life balance, personal value system, commonly accepted

merits, cognitive biases etc.

Regarding the financial indicators that describe the performance of the
organization, the annual effects need to be — to some estimated extent — normalized
against the effects of globally induced fluctuations, like government legislation, GDP
fluctuations, the market capitalization of a specific industry at times of crisis,

company merges, etc.

Another important systemic issue relates to the action-and-effect hysteresis,
where a number of good organization practices may take time to be acknowledged
and on the contrary, some bad organization practices may stand out once a critical
mass of misbehaving has been accumulated, and in the worst-case scenario, at
times that the current management is truthfully loyal and caring towards the
employees’ needs. The latter would not only produce an unrightful reaction of the
employees’ unions, but it would also hurt the performance of the corporation and it
would signal the wrong idea to its management, thus cancelling or distorting the

direction of any future decision.

The action-and-effect hysteresis is evident to popular Customer Satisfaction
Metrics that are shown to correlate with revenue growth like the Net Promoter Score

(NPS) and Customer Satisfaction Score (CSAT) which are notorious for their ability
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to predict future business performance [21]. Similarly, the same can happen with
other metrics like the Customer Effort Score (CES), the Customer Trust Index (CTI)
and the customer Churn which need to be applied with caution, especially during
times of crisis or volatility. The same may be the case of employee engagement in
companies, but it is yet to be shown, as this is not necessarily a conclusive result.
For example, the survey of the authors of [22] indicates that recent prescriptions
which dictate that “managers should abandon customer satistaction monitoring
and to focus solely on customer recommendation metrics’ are misguided and
potentially harmful. This shows that inferring any statement about the distant case
of employee engagement, when considering similar to customer satisfaction

metrics, is far-fetched and possibly erroneous.

1.3. Hypothesis and Proposition

When considering the combination of financial and non-financial identifiers in
order to drive definitive statements about corporate performance, it seems that
employees are significantly affected by their business leaders, attributing a personal
character to the company they work for, especially to the ones that seem to be
embedding purpose and ethics (like for example by addressing injustice) [23]. The
accepted leaders are chosen based on their responsible decision making and the
ones who act by promoting a consistent, clear, and certain strategy [23]. Similar are
the findings of the study done by Glassdoor.com in [24, 25], which suggest that the
CEOs of more profitable companies generally are rewarded with higher Approval
Ratings. Other significant predictors seem to be career opportunities, compensation

and benefits.

The hypothesis for undertaking the current work lays on the anticipation for the
immersion of interesting results when considering metrics connected to the
employee ‘happiness’ and/or ‘leader appreciation” to satisfactorily predict a

company's future performance. The proposition is to examine the data that has been
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mined from Indeed.com and to investigate the usability of similar non-financial

predictors towards that goal.

1.4. Methodology

The approach will be based on methodologies that adopt ideas of papers like [26-
31] and more, which hold very useful insights on how to properly measure
interlinkages among various dimensions, the innate characteristics of corporate
culture, and how to focus on metrics that may stand as valid performance
predictors, including the necessary compensation on contingencies and

macroeconomic fluctuations.

1.5. Datasets

The favored datasets for this work can be found in [32] and [33].

1.6. Purpose of the study

The work in this thesis primarily aims to provide a comprehensive
understanding of the, usually complex in nature, relationships among corporate
performance and various culture metrics, while considering a number of factors
that can influence financial indicators and employee satisfaction, and vice versa.
By examining any intricacies presented by employee morale and its relation to
organizational performance, the study aspires to ascertain the origin of the
observed correlations among the selected variables and whether they are causal
indeed or a mere result of other underlying factors. The same aspiration lays to the
hope that this study can contribute to the ongoing debate regarding the importance
of the non-financial indicators and their ability to measure the otherwise abstract
entities that shape the working environment of a company, and to predict the future
company's performance. The primary focus is given in examining the role that

employee happiness has over leader appreciation and vice versa, as there are
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indications that it can predict a company's future performance. As stated before, the
first part is dedicated into investigating the complex relationship between various
indicators, aiming to determine the extent to which employees' perception of their
business leaders and their personal sense of fulfillment (within the
corporation/organization) can impact the performance of both (employees and
company). The investigation of that matter will be based upon research of the
existing literature, highlighting the importance of responsible guidance and
decision-making by leaders, as well as applying clear strategies in general, can have
when aiming to promote a positive work experience and to drive the teams to

business success.

Secondly, this thesis is standing as an explorational guide that searches for the
potential of non-financial predictors which are mined from online databases into
assessing various types of performance. The research to follow on Chapters 4 and 5
will receive dataset insights and evaluate the predictive power of such metrics,
respectively, in order to determine the prediction ability of specific models, and their
suitability per case, by data analysis on various dimensions related to employee
satisfaction, to leader approval ratings, and to other (seemingly) relevant factors.
Towards that goal there is a need to consider the phenomenon of action-and-effect
hysteresis, especially in the context of various corporate culture, let alone financial,
metrics. This investigation will keep an eye on any time lag that may exist between
the implementation of organizational policies/practices and their observable effect
or impact on measurable variables (which may be related to performance) as well
as the potential for concluding to erroneous comments, because of this delay.
Examining the impact of hysteresis helps avoiding pitfalls and drawing a more
comprehensive/accurate picture of organizational success. Thus, the study can
provide valuable validity and reliability insights regarding such datasets and
predictors which are important in times, especially during company crisis or times

of high volatility.

Thirdly, this thesis can contribute as a guidance into the practices of effective

utilization of non-financial predictors and to the identification of best practices for
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the applying and interpreting culture metrics in the corporate analysis context. The
identification of the most relevant and thus reliable culture metrics that are related
to employee happiness and, as already discussed, most probably leader appreciation
and all other factors to be unveiled, the research will provide credible
recommendations for corporations/organizations that seek to improve their
performance and one justifiable way will be through employee engagement that
leads to employee satisfaction (and vice versa). By fortifying the establishment of
the existing literature and studied cases, this work will unveil the potential risks as
well as the benefits that are associated with the use of various culture metrics and
1t will proceed by offering recommendations for their effective utilization. The
resulting development of sustainable strategies can help businesses balance
outstanding considerations based on such predictors, which can help them to reach
long-term success and resilience, regardless of market fluctuations and other
limiting or threatening external factors. The goal is encouraging corporations avo
organizations to the making of more informed decisions taking into consideration
the monitoring and thus the management of employee engagement and
satisfaction, ultimately leading to an improved organizational performance and to

more sustainable business policies / practices.

17 /144



2. Conventional Predictors of corporate performance

As mentioned in the first section, this study examines the relationship that
exists between corporate culture metrics, and more particularly the complex links
between employee happiness, leader appreciation, and corporate performance. The
study seeks to understand if there are useful correlations to be observed between
these variables and whether these are causal or appear due to other factors. The
research aspires to contribute to the ongoing debate regarding the importance of
various (indicative) non-financial indicators and their ability to predict corporate
performance and, in turn, to provide insights about the effective utilization of
constructed non-financial predictors to be applied in organizational/corporate

decision-making processes.

In order to pay tribute to the several studies surrounding this ongoing debate,
and in order to demonstrate the role of non-financial indicators in this endeavor,
facilitating towards a comprehensive understanding of company behavior, a few

indicative cases are presented in the following paragraph.

The authors of [34] introduce the balanced scorecard which is an approach that
emphasizes the importance of non-financial indicators alongside financial ones.
This creates a far more comprehensive understanding of what consists of
organizational performance. On a similar note, the article of [35] discusses the
potential of non-financial indicators, and more particularly the ones related to
sustainability and environmental, social, and governance (ESG) factors, in order to
predict corporate performance and drive strategic innovation. The work of [36] is
investigating the relationship between corporate social responsibility (CSR)
activities and financial performance, while [37] is researching the CSR in relation to
employee satisfaction, and [38] is examining the relationship employee vs.
satisfaction and stock market performance. Similarly, the authors of [39] explore
what links customer satisfaction and financial performance. The references span
across a timeline which is wider than 30 years, during which timeline any type of

researchers have been contributing to the ongoing debate about the relevance of the
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non-financial indicators and their success (ability) in predicting corporate

performance.

2.1. Common key performance indicators

Conventional Key Performance Indicators (KPIs) are able to form valuable
predictors of corporate performance. They often involve various financial metrics

and ratios.

2.1.1. Most Popular Purely Financial Performance Indexes

The economic performance indexes that have a high popularity can be divided
into three primary subsets: financial performance, efficiency, and growth. The lines
to follow include a brief discussion of indexes belonging in that type, including

literature reference(s) that support and justify their selection:

The most popular financial performance indexes are defined as profitability
ratios and these are the Return on Assets (RoA), the Return on Equity (RoE), and the
Net Profit Margin. These ratios are used because they provide insights into a
corporation’s ability to generate income in relation to its assets, equity, and revenue.
The efficiency indexes are defined to measure the ability of a company to utilize its
resources. Indicative examples are the asset turnover and inventory turnover ratios.
Finally, growth indexes are defined to evaluate a company's expansion and they
consider factors like the revenue growth rate and the Earnings per Share (EpS)
growth. These three performance indexes will be more extensively discussed in

paragraph 2.1.2 that follows.

The authors of the book found in [40] have studied a plethora of economic
indexes and created an extensive overview discussing the importance of financial
ratios and (mainly economic) performance indicators, stating their contribution
when the aim is to evaluate a company’s overall performance. They have followed
a classification scheme which led to three main categories: financial performance,

efficiency, and growth. Their intention has been to provide a comprehensive guide
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in understanding the reasons that lead to using a variety of economic performance

indexes, the common rationale that follows the definition of each, and the financial

management and analysis capabilities that emerge from the usage of each one.

2.1.2. Other Popular Purely Financial Performance Indexes

What follows is a list of common financial performance indexes (mostly ratios):

a.

Return on Assets (RoA): Net Income / Total Assets:

[t compares a corporation’s net income in respect to its total assets and stands
as a measure of profitability. Companies with higher ROA may present better

efficiency when using their assets to generate profit [41].
Return on Equity (RoE): Net Income / Shareholder's Equity:

It compares a corporation's net income in respect to its shareholders' equity
and stands as a measure of profitability. Companies with higher ROE may

present better efficiency in shareholder profit generation [42].
Earnings per Share (EpS): Net Income / Number of Outstanding Shares:

It 1s the portion of a company's profit that is allocated to each one of the
outstanding shares of common stock and stands as a measure of profitability
[43].

Price-to-Earnings Ratio (P/E): This index results by dividing the market price
of a share by its earnings and stands as a valuation ratio. The calculated high
values of P/E ratio are indicators of stock overpricing. Conversely, a calculated

low P/E ratio may be an indication of undervaluation [44].

Dividend Yield: This is a financial ratio which calculates the annual dividend
income per share in relation to the market price of that share. Corporations

with higher dividend yield are usually more attractive investments [45].

Current Ratio: This index measures a company's ability to pay short-term and
long-term obligations, so it stands as a liquidity ratio. When a current ratio is
greater than 1 this suggests that the respective corporation has sufficient

assets that can cover its liabilities [46].
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. Debt-to-Equity Ratio: This ratio compares a corporation's total debt in relation
to its total shareholders' equity. In theory a lower debt-to-equity ratio also

indicates a company that presents lower financial risk [47].

. Gross Margin: This measures the profitability of a corporation. It is being
calculated as the difference between sales revenue and the cost of goods sold,

and it is expressed as the percentage of the sales revenue [48].

Operating Margin:; This index compares a corporation's operating income in
relation to its net sales and stands as a measure of profitability. Companies
with higher operating margin present better managing and higher operating

expense efficiency [49].

Net Profit Margin: This index compares the net income against the net sales
of a company and stands as a measure of profitability. A corporation with a
higher net profit margin most likely suggests faster and better generating

profits and higher overall efficiency [50].

. Asset Turnover: This index compares the net sales of a corporation in relation
toits total assets and stands as a measure of efficiency. The corporations with
higher asset turnovers indicate cases that exercise better utilization of assets

and thriving when generating revenue [51].

Inventory Turnover: This index compares a corporation’s cost of goods been
sold to the corporation’'s average inventory and stands as a measure of
efficiency. As expected, a higher inventory turnover value suggests a more

appropriate inventory management [52].

. Quick Ratio (Acid-Test Ratio): This index measures a corporation's ability to
pay its current liabilities by exploiting its assets with higher liquidity
(excluding its inventory) and stands as a liquidity performance ratio. A ratio
that is greater than 1 usually suggests a healthy (at least for a short-term)
financial position [53].

. Times Interest Earned (Interest Coverage Ratio): This index measures a

corporation's ability to cover the outstanding expenses of its interest using its

21/ 144



operating income and stands as a solvency performance ratio. As expected, a
high interest coverage ratio indicates a healthy financial entity that services

debt adequately [54].

o. Total Shareholder Return (TSR): This index is a measure of the total return on
the shareholders’ investment (including any capital gains and all dividend
payments). The corporations with a high TSR indicate a better overall return
for their investors [55].

The financial metrics can be quite indicative, especially when used in
combination, of an entity’s financial performance, however, the relevance of the
selected metrics and their contribution weights to a predictor, can produce results
that vary according to the applied context (like the nature of the industry, the

corporation’s cyclic changes), their business model, strategic objectives and more.

2.2. Financial metrics and their potential

Although the financial metrics (indexes) are constructed in order to measure the
performance of a corporation, there are a few of them which may, if the datasets are
well refined, present correlations with non-financial metrics such as culture and
employee happiness. It goes without saying that the relationships among such
metrics may essentially be strong but not necessarily casual, and the strength of the
correlation is dependent among context and other specificities. A complementary
work to this thesis would be credible and quite suggestive if it could discover

credible correlations between one of the following three financial metrics:

e Return on Assets (ROA): The corporations that present higher ROA are more
efficient in asset investment and profit generation. A company performing
well can invest more time and effort in their employees’ development and
subsequently to pragmatic workplace improvements, in order to foster a
positive work environment and culture that leads to higher employee

satisfaction [56].

22 /144



e Return on Equity (ROE): The corporations that have a higher ROE may
present higher performance and efficiency in financial terms, which
translates to profits for shareholders. As expected, the entities with a strong
financial position are able to prioritize their employee’s well-being and to
offer a supportive work environment, thus contributing to their employees’
happiness [57].

e Net Profit Margin: The corporations have present higher net profit margins
usually exercise their business model with an overall higher profit
generation efficiency. Similarly, to the justifications of the other two metrics,
such corporations can withhold the necessary resources to invest in welfare
programs for their employees, thus creating a positive work environment,

quality management, better processes and higher employee satisfaction.

This is, however, a very difficult task. If any potential correlations are identified
In such a case, they need to be interpreted with extreme caution, there is always a
chance that the relationship between any of such financial metrics and metrics that
reflect employee happiness may not exist, or otherwise, if no correlations are
observed, it is important to realize that they may not be straightforward. There are
many factors, like the size of a company, the nature of the industry, even the various
internal organizational policies that can influence (positively or negatively) the

correlation degree.

2.3. The basic corporation archetype

In order to fully grasp the organizational principles that govern a corporation,
regardless of its size, industry, revenue levels or business model, it is useful to define
its basic characteristics which are usually disguised as a set of commonalities
amongst all corporations. This idea can be regarded as the introduction of a notion
related to the corporation’s archetypical behaviors. Given this conceptual setup, a
corporation archetype can generally refer to what usually comes to mind as the

traditional model of a for-profit company. Such a company primarily focuses on
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shareholder value maximization and financial prosperity (returns). This archetype
1s setting the path that most companies are expected to operate surrounded by a
capitalistic system, as they give emphasis on financial performance rendering it the
primary measure of success. Fortunately, an increasing awareness is setting
limitations to this model as there is a growing interest in extra human-centric
approaches which tend to prioritize the stakeholders over the (financial)

shareholders of a company.

The corporations are mostly centered around the sole pursuit of raising
financial performance, with their primary goal being the maximization of a what
their considered as a virtue, which is mostly measured in profits and, as expected,
controlled according to the shareholder value. This focus on financial performance
has led to a prioritization of short-term gains, potentially at the expense of long-

term sustainability, ethical considerations, and broader stakeholder interests.

It is almost widely accepted that corporations are a direct product of the
capitalist economic system, which is a consideration on a belief driven by the idea
that the profit pursuit challenges competition and innovation. It is also accepted
that capitalism has, so far, been quite successful in creating more wealth and has
raised our living standards; however, capitalism has also been criticized, fairly or
not per case but most probably correctly in the general case, for its contributions
towards income inequality, global environmental degradation, and for nurturing a
disregard around social and ethical concerns. In this context, the traditional idea
around the corporation model is faced as a major contributor to the aforementioned

1ssues.

Creating a response to the issues, limitations and constructive criticisms
regarding the basic corporation archetype, the community has presented a growing
interest in the human-centric approaches towards what is simply referred as
‘business”. These approaches emphasize the significance of trying to consider a
wide range of stakeholders (like employees, clients, suppliers) and most

importantly, the environment. The Triple Bottom Line (TBL) mentioned in [58] can

24 /144



be regarded as a good example approach (which focuses on social, environmental,
and financial performance), the construct of B Corporations (which means
businesses that create a balance between purpose and profit) [59], and additionally,
the Stakeholder Theory as shown in [60] related to corporate governance, arguing
that all corporations should, by definition, serve the interests of all stakeholders

(and not just the shareholders, as already mentioned).

As far as in concerns the integration of human-centric approaches into the
fundamental corporation archetype, it can as a proactive act, increase awareness
and lead to a more appropriate alignment between a corporation’s goals and our
societal values. Subsequently this integration creates a stronger, more sustainable,
and more equitable form of capitalism. This approach can also work as a deliberate
shift in focus from the short-term strictly financial gains to the long-term creation
of value (and virtue), by the inclusion of non-financial performance indicators that,
when adopted, can reflect a broader range of interests for all people involved.
Besides, it is quite straightforward to anticipate companies fostering growth and
enhancing their long-term economic performance when they address the most
prominent social and/or environmental challenges and when they increase their
employee inclusion, by considering the well-being of their employees, clients, and

affiliate communities.

So, in conclusion, although the basic corporation archetype has had a major
effect in shaping what is today understandably featured as a corporate behavior
nurtured by a capitalist system, by paying strong focus on terms of financial
performance the growing interest of communities in the more human-centric
approaches, can generate a shift that will potentially re-balance the way that most
corporations operate. This can be achieved by placing greater emphasis on the
broader social and environmental effects of such activities. When these approaches
are incorporated the companies can align their strategic goals with commonly
accepted societal values, to create a long-term value, and to contribute onto a more

sustainable/equitable capitalistic market structure.
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2.4. The common properties of corporations

All corporations share many common properties which define their structure,
function, and role as viewed inside the economic landscape. Some of these common
properties include the following: Limited Liability [61], Legal Personhood [62],
Ownership by Shareholders [63], Governance by a Board of Directors [64], and Profit
Orientation [65]. The references that accompany them discuss a series of important
aspects regarding corporate properties and also their implications within the
broader frame that encompasses the economic and legal context. The definition and
understanding of these properties can provide further insights into the nature of
most corporations and, as already discussed, to explain their role in modern

capitalism.

Limited Liability: it is defined as a fundamental principle in corporate law,
which isintended to protect the personal assets of the shareholders of a corporation
from being exploited in order to satisfy the debts and the obligations of the
company. Limited liability, in essence, can ensure that the shareholders' financial
responsibility will be restricted up to the amount that they have invested in the
corporation. Following this principle, we can encourage any potential investments
by reducing the risks that the shareholders may face. As a shareholder, confidently
knowing that any personal assets (like savings, homes or even cars) will never be at
the scope of financial risk and that there will be no legal liabilities, enables investing
at a high level with minimal exposure. The constitution of limited liability 1is
additionally fostering the global economic growth by facilitating capital flow into
numerous businesses thus promoting any risky entrepreneurial activities because
1t allows all individuals to engage into educated risks without jeopardizing the

entirety of their net worth.

Legal Personhood, that in literature is also widely known as corporate
personhood, has to do with the concept where a corporation is regarded as a
separate legal entity, i.e. apart from its owners, its shareholders, and its managers.

As a legal entity, a corporation adopts many of the same rights and the same
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obligations as an actual person, an individual. One example is related to the ability
to enter as an entity into contracts, to act as a property owner, to be eligible to sue
(and to be sued), and, never the less, to make transactions and pay taxes. Legal
personhood is a very essential property that can facilitate the functions of
corporations, as it enables them to operate independently and in an efficient way in
the marketplace. This way ensures the separation of individual/personal affairs of
people involved. Additionally, the status of legal personhood is enabling the
corporations to last more than their founders and to continue existing even 1if or
when the ownership or the top management changes, thus ensuring that the

continuity and the stability of this business entity through time.

Ownership by Shareholders is a characteristic that defines the ownership
status of corporations, when this ownership is being divided into numerous shares
or units, namely stocks. The shareholder entities may be individuals, or institutions,
or any other entities who can claim to own such stocks, thus they are granted a right
over the corporation's assets and earnings. The shareholders of a company often
have voting rights, which enables them to have a say and thus influence the
corporation's future decisions, and they may also receive dividends for the case that
the corporation is distributing its profits to its owners. As to the corporations’
ownership structure, it actually allows for an efficient capital allocation, for risk
diversification, and for liquidity rights given to shareholders, who can, if need be,

buy and sell their shares in what is called “secondary markets”.

Governance by a Board of Directors is another important aspect applied in the
operation of corporations, since it provides a basic structure that can act as a
decision-making and oversight platform. The election body ot the board of directors
is the shareholders who are responsible for the protection of their interests, the
setting of the strategic direction of their corporation, and the monitoring of the
management team performance. The board consists, in the typical case, of both
executive directors (people who are also part of the management team) and of
independent or non-executive directors (who provide their external expertise and

thus foster objectivity). This results to a structure that can help the members of the
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corporation to maintain a balance of accountability vs. power, thus ensuring that

the interests of all related members are considered.

Profit Orientation is a key feature of corporations as defined in the capitalistic
economies. The primary objective of this is the generation of profits primarily for
their shareholders. This a) pushes corporations to be efficient as a scheme which
focuses on profitability and b) drives their competitive and innovative nature in a
pursuit of numerous market opportunities. By maximizing their profits, the
corporations can actually a) increase their share price and b) manage to provide
instant returns in the form of capital revenue and dividends to their shareholders.
Since the profit orientation has been almost the sole driving force behind the
economic growth and the creation of wealth, it is being criticized for leading
societies to find virtue in short-termism, and for neglecting all broader social and

environmental concerns, maximizing income inequality.

2.4.1. The entrepreneurial nature of corporations

The title of this paragraph refers to the ability of corporations to innovate, to take
risks, and to seize the emerging market opportunities, which are regarded as critical
factors for business growth and financial success in competitive market
environments. One way to analyze and to predict the entrepreneurial performance
of a corporation is by the facilitation of culture metrics, which refer to
measurements of the internal cultural environment of a corporation. These metrics
include aspects like the leadership style, the values, the norms, and the behaviors

that usually influence how an organization is functioning.

Therecent literature research has shown that a number of specific cultural traits
can inculcate the entrepreneurial spirit within the organizations, such as the
openness to change, the adaptability, and the empowerment of employees. These
Important traits can create a human-friendly environment where employees feel
encouraged to take educated risks, to generate new ideas, and to pursue innovation.
The entrepreneurial nature of corporations will ultimately drive them towards
growth and will foster their financial performance.
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A renowned expert in literature on the scientific field of organizational culture,
Edgar Schein, explores how the culture is shaping the behaviors and the attitudes
of various people (either as individuals and/or in groups) within organizations. In
his work in [66] he argues that a culture which is strong and supportive can serve as
an important catalyst for enhancing the effects of proper administration in
entrepreneurship, in innovation, and in its overall performance. He also supports
the argument that the entrepreneurial spirit of corporations/organizations can
flourish through the strategic management of the corporations’ cultural

environment.

2.4.2.Most Common Company Characteristics

Regarding company characteristics, the most common of them, like the
organizational structure, the leadership style, and the communication practices,
may product a significant effect on work ethics and on employee engagement. Work
ethics is a term that refers to the set of moral principles and values that are guiding
and encouraging employees to raise their creativity and performance. The work
ethics are enabling and increasing the employee engagement (which is the
emotional commitment/involvement of their labor/service to the object of their

work) for their team/organization.

In general, a positive organizational culture can promote trust, can open
communication, while immersing into collaboration principles that may foster
strong work ethics combined with high levels of employee engagement. Conversely,
anegative (toxic or unsupportive) organizational structure directly affects the work
environment, leading to poor work ethics and employee disengagement, thus

ultimately affecting overall company performance.

In the work of [67], Daniel Denison studies the raw relationship expression
among the culture of a corporation, its organizational characteristics, and its
performance outcomes. He contributes by highlighting the importance of assisting
the alignment of specific corporate characteristics that enhance the employee work
ethics and cherish their engagement in order to expect a positive business outcome.
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Denison's research is emphasizing how significant it is to create a supportive and
inclusive environment at work, which encourages ethical behavior and personal
commitment, thus ultimately leading to more appropriate policies and

organizational performance.

In a more recent literature study, found in the work of [68], Masa'deh et al. have
explored the impact that various leadership styles and organizational cultures may
have on widely accepted as important human-centered virtues like the sharing of
knowledge, the performance in a job, and the respective firm'’s performance. The
research results to findings that support the notion of cultivating positive company
characteristics, like transformational leadership and enhancing any act originating
from supporting culture, to positively influence work ethics and employee
engagement. This attitude will in turn lead to improvements in the actual jobs and
subsequently the performance of the respective firms. This work emphasizes the
significance of creating and then supporting a positive work environment and
explains how effective leadership can guarantee high levels of ethical behavior and

thus employee engagement.

2.4.3.1diosyncratic Differentiators among corporations

Idiosyncratic refers to unique characteristics, to strategies, or to practices that
differentiate a company from its competitors. There are various aspects of such
differentiators that encompass a plethora of aspects, like the style of management,
the innovational capabilities, the organization structure, and other initiatives like

Corporate Social Responsibility (CSR).

Organizational culture, as already mentioned, may have a key role in a
corporation’s competitiveness and success. Numerous distinctive cultures may
endorse employee creativity, loyalty, and motivation, eventually leading to higher
performance [69]. As regards management styles, like the servant style of leadership
or 1its transformational version, may positively influence the employees’
engagement and satisfaction, turning it into a company's competitive advantage
[70].
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Additionally, firms with innovation capabilities often display traits of great
adaptability and resilience, which allows them to navigate through market

uncertainties and to stay on top of most competitors [71].

Lastly, CSR initiatives can help corporations to walk on the paths of constructive
differentiation from competitors, by stepping to address any (global or local)
environmental, social, or governance (ESG) concerns, rendering the company as an
entity that exercises responsible business practices [72], thus building an appealing

brand that supports its stakeholders' growing demands.

2.5. Initial Public Offerings and their impact on financial

index evaluations

Initial public offerings (IPOs) are created by a process where private companies
are transitioning to publicly trading on some stock exchange. This is the event
which allows corporations to accumulate capital by selling their shares (i.e. making
their evaluation available) to the general public. These entities (IPOs) are useful to
the extent that they provide various growth opportunities and increase liquidity for
both the corporations and its shareholders. On the other hand, IPOs expose the firms
to extra scrutiny and frequent requlatory audits. The decision to “go public” involves
several factors, among which a vital one relates to the firm's financial health. The
rest reflect the ever-changing market conditions, and the drive for additional capital
to fund a corporation’s growth, (or as the authors of [73] state, “the primary

motivation for going public is to facilitate acquisitions”).

Some quite recent studies on the IPO format have explored numerous aspects,
like the role of venture capital (VC) backing [74], and the underpricing effects (i.e,
the difference between the offering price and the first-day closing price) on the IPO
performance [75]. Both of these studies contribute to a wider understanding
regarding the factors that influence the IPO outcomes and that support the

corporations into making more educated decisions about going public.
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2.5.1. The impact of IPOs on various evaluations indexes

As 1t 1s quite anticipated that IPOs can, to some extent, impact the evaluation of
financial performance indexes, the same is true for their correlation with work
ethics and employee engagement, which can be both affected in several ways. For
example, during the IPO process, corporations may focus on increasing their
financial performance in order to attract numerous investors, which might to some
extent, even only temporarily, overshadow the significance of the human-centered
work ethics approach. Complementary to this, as the authors of [76] claim “Despite
the best efforts of policy makers and platform designers, there will surely be
spectacular failures’ suggesting that the employee morale may get a hit.
Additionally, transitioning to a public ownership can easily generate extra pressure
to begin prioritizing short-term financial benefits over the long-term value creation
(which may also lead to an increment of performance), subsequently potentially
leading to a misalignment between the organization's goals and employees’

motivation [77].

A quite recent study by C. Stone [78] is focused on the analysis of the relationship
between employee engagement and firm performance, specifically in the context of
[POs. The two authors concluded that employee engagement is closely and
positively associated with the post-IPO performance, which means that the success
iIn maintaining a well-defended and unshakeable focus on work ethics and
employee engagement it can crucially determine the long-term success of a newly
going public corporation. Another, also quite recent study by G. Serdar in [79]
researched the IPOs impact on CSR which is an idea that includes related aspects
like the work environment and employee satisfaction. The authors of this work
found that, although the respective IPO event may initially lead to a decrease of
metrics regarding corporate social performance, this decrement is most often a
temporary one, and companies in due course proceed and succeed in improving

their focus, enhancing their attention around employee-related matters.
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2.6. Capital vs. Labor vs. Technology Intensive Schemas

The term capital-intensive refers to corporations that require great investments
in physical (fixed) assets, like expensive machinery, heavy equipment, and wide
infrastructure, in order to produce goods or services [80]. Such corporations typically
present high fixed costs and low labor costs, as they mostly rely on the capital rather

than the human labor.

In contrast, the term labor-intensive characterizes the dependence of
corporations on human labor, where a higher proportion of the operating costs are
being allocated directly to employee wages, benefits (and sometimes the overhead).
For such cases, the human resources (HR) management can have a huge effect on
the corporations’ performance and, vice versa, as works like [81] suggest as they
have proved that some macro-factors and to some extent have impact on the HR

management.

Lastly, the term technology-intensive describes the corporations that primarily
focus on creating (or developing, producing, marketing) technologically advanced
products or services, and subsequently, are being characterized by high levels of
research and development (R&D) spending to gain and maintain specialized
knowledge [82]. Usually such knowledge, or know-how is distributed in structures

and processes controlled by software, exotic hardware and high-tech tools.

2.6.1. The impact of each schema on various evaluations indexes

Each one of the aforementioned schemas can impact the evaluation of the
corporation’s performance indexes (financial or non-financial) and also affect their

correlation with work ethics and employee engagement.

The capital-intensive firms usually can experience a lower labor productivity
because of the nature of automation and mechanization, which leads to a weak
correlation between employee engagement and the respective corporation’s

financial performance [80].
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On the other hand, as already mentioned, the labor-intensive companies may
present a stronger correlation between employee engagement and the respective

corporation’s financial performance because of its dependence on human labor [81].

Finally, the technology-intensive firms usually experience a more nuanced
relationship between the employees’ engagement and the respective corporation’s
financial performance. This is because the highly skilled employees are regarded
essential for boosting innovation and fostering value creation, on the one hand,
while on the other, the landscape where these organizations lay upon can easily be

subjected to rapid changes and progress uncertainty [82].

As regards the main differences between the three corporate schemas (capital-
intensive, labor-intensive, and technology-intensive) have to do with their primary

reliance on different sources/inputs, which is capital, labor, or technology.

The capital-intensive corporations often present high fixed costs and low
variable costs, while the labor-intensive companies present lower fixed costs and
higher variable costs. The technology-intensive companies, lay in between as they
are prioritizing innovation and thus usually experience high R&D costs but at the
same time they benefit from the economies of scale (given that their products can

rapidly and successfully reach the commercialization level) [82].

Asregards the financial performance indexes, as expected, the capital-intensive
corporations mostly focus on metrics like RoE and asset turnover ratios [80]. The
labor-intensive firms are prioritizing labor (employee) productivity combined with
cost efficiency (lean management) [81]. Finally, the technology-intensive
corporations mostly emphasize the R&D spending level, the innovation rates, and
the market share [82]. This means that differing priorities for each schema impact
the evaluation of the metrics (financial and non-financial) and the role of the

employee engagement under different dynamics.

In other words, the varying emphasis that is put upon capital, labor, and
technology in every one of these schemas will most probably disturb the proper

evaluation of indexes/metrics and their correlation with work ethics and employee
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engagement. For example, and complementary to what has been discussed up to
this point, in [83], Zhao et al. found that firms characterized as capital-intensive that
follow policies which contribute to high employee engagement, show better
financial performance, while the labor-intensive firms had produced mixed results.
Similarly, in another study, conducted by Friesenbichler, K, et al. in [84], it was found
that the impact of employee engagement on firm performance is more significant
in firms that belong in labor-intensive industries. Finally, as far as it concerns the
technology-intensive firms, the work of [85] confirms that the relationship
employee engagement vs. financial performance can be mostly influenced by

dominating factors like innovation capabilities and rapid pace of change.

2.7. Challenges in interpretation and inference

The interpretation of the correlation among the financial performance indexes
and the work ethics and employee engagement may be challenging due to a number

of factors:

Multidimensional nature of work ethics and engagement: The work ethics and
the employee engagement are quite complex multidimensional constructs that
make it difficult to establish concise, direct, and linear relationships with the
financial performance indexes ([86]; [87]). There are many underlying factors, like
the organizational culture, the leadership styles, and the job design, that can greatly
influence the extent to which these employee morale factors translate into

economic/financial performance.

Diverse financial performance indexes: Most corporations are quite often using
a variety of financial performance indexes, like as RoA, RoE, and net profit margin,
in order to assess their performance [88]. Each one of these three indexes can
capture several different aspects of economic/financial performance, thus leading
to the realization of potential inconsistencies that lay in the correlation with the

work ethics and engagement of employees.
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Confounding variables: There are several other variables, such as the industry,
the firm size, and the market conditions that can influence both the
economical/financial performance indexes and the employee morale factors (work
ethics and employee engagement). In alignment to what the authors of [89] state,
‘high levels of employee engagement in extra-role behaviors, reqular employee
attendance, and low voluntary turnover intentions based on affective commitment
to an organization are likely to benefit performance outcomes across industries,
business strategies, and cultures’. These are all factors that can potentially
confound the existing correlation between the two groups, making it difficult for any

decision supporting tool to accurately assess their relationship.

Temporal dynamics: Additionally, any relationships between the work ethics,
the employee engagement, and the economic/financial performance indexes may
change over time since companies evolve and thus adapt to the changing market
conditions and societal expectations [90]. This is why temporal complexity can
challenge the establishment of a stable, long-term correlation between otherwise

strongly related variables.

Measuring work ethics and engagement: The accurate measurements of the
work ethics and employee engagement can be quite challenging due to the
subjective nature of such constructs. There are several methods, like the self-report
surveys, the supervisor evaluations, and the behavioral observations, that are used
to assess such factors that potentially lead to discrepancies in results [91], [92]. These
measurements are challenging and can affect the validity of the existing
correlations between the economical/financial performance indexes and the

employee morale factors.

Directionality of the relationship: In some cases, it may actually be difficult to
determine if a strong correlation between economic/financial performance indexes
and employee morale factors is due to the employees' work ethics and engagement
that drive the economic/financial performance or vice versa [93]. This is why

disentangling any causal relationship that exists between variables can be quite a
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challenging task that requires caution and to some extent experience, since they
may be variables that are mutually reinforcing, with the financial success
motivating the employees and the strong work ethics, in turn, contributing to a

better economic/financial performance.

Cultural and contextual factors: Any cultural differences and other contextual
factors may easily affect the existent correlation between economic/financial
performance indexes and the employee morale factors. As an example, the
employee morale factors may in some cases play a more significant role in
economic/financial performance in specific collectivist cultures that actually value
teamwork and the cohesion of groups [94]. Additionally, it is important to note that
the industry’s nature, like the degree of competition and related regulation, may to

some extent, influence the strength and the direction of this relationship, too [95].

Non-linear relationships: The relationships that exist between
economic/financial performance indexes and the employee morale factors may not
be linear, with possible diminishing returns or unexpected threshold effects [96]. So,
1t 1s plausible that such a non-linearity will complicate the interpretations emerging
from such correlations. Such cases require the use of advanced tools and special
statistical techniques in order to model and understand the challenges of so

peculiar underlying relationships.

Impact of external factors: The existing correlations between the
economic/financial performance indexes and employee morale factors may be
influenced by several external factors, like economic conditions, global or local
political (in)stability, and various market trends, which can either independently or
collaboratively affect a company's economic/financial performance [97]. These
external influencing factors may incommode the isolation of the direct impact of

employee morale factors on economic/financial performance indexes.

Heterogeneity among companies: Corporations vary in size, in industry, in
organizational structure, and in management practices, which can lead to various

differences in the way employee morale factors actually affect their
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economic/financial performance [98]. Thus, just a single correlation cannot
accurately capture the strength of any existing relationships between such
variables across so diverse contexts and it may require a tailored analysis (pre-

selection of subcategories) for specific company types.

Time lags and dynamic relationships: The relationship among
economic/financial performance indexes and employee morale factors may not be
instantaneous and may include time lags that affect the observed correlation [99].
Additionally, any relationship between such variables may be to some extent
dynamic and actually change over time, since companies adapt their practices, and

the context of ethics, morale and engagement evolve.

Multiple dimensions of work ethics and engagement: The employee morale
factors encompass various dimensions, such as the employees' job satisfaction,
their organizational commitment, and many other work-related values [100]. These
multiple features (dimensions) may have different effects on the
economical/financial performance indexes and subsequently, not accounting for
their existing distinct impacts per scenario (depending on what needs to be asked,
predicted and/or interpreted) may easily lead to some oversimplified
interpretations about the correlation between employee morale factors and

economic/financial performance.

Competing theories: The are different theoretical perspectives that may offer
various alternative explanations for the existing relationship between
economic/financial performance indexes and employee morale factors [101]. For
example, the resource-based or human capital theories are emphasizing on the role
of the employees' skills and technical knowledge, while the social exchange or
psychological contract theories mostly focus on the quality (level of balance)
expressed by the employee-employer relationships. These are competing theories
which can lead to differentiated predictions and to interpretations of the same
observed correlation, which requires careful consideration, especially when trying

to properly and justifiably evaluate the relationships between such variables.

38/ 144



2.8. The respective algorithms

In order to explore the potential correlation between a corporation’s
economical/financial performance and employee morale factors, there are various
statistical and machine learning (ML) algorithms that can be utilized in order to
identify the various relationships and underlaying patterns within the given data.

In the lines to follow we include the most common algorithms for this purpose:

Multiple Linear Regression: This is a widely used statistical method that is able
to establish the potential relationships that exist between multiple (seemingly)
independent variables and a single (carefully chosen) dependent variable. This is a
method that can be applied to examine the 1mpact of employee
happiness/morale/engagement and other factors may have on the respective

company's economical/financial performance [99].

Partial Least Squares (PLS) Regression: This is a multivariate statistical
technique which is able to handle multiple predictor and response variables. This
technique 1is particularly useful when the researchers are dealing with
multicollinearity issues in their dataset [102]. The PLS is a method that can be
employed, per case, to gradually analyze (when exploring various parts of the
dataset) the potential relationships that may exist between economic/financial
performance and the employee morale factors while accounting for other factors,

like the organizational culture or the leadership styles.

Support Vector Machines (SVM): This is a machine learning algorithm which is
capable of performing the functions of classification, regression, and outlier
detection. SVM can be utilized in order to model any nonlinear relationships that
may exist between the economic/financial performance and the employee sub-

dimensions in their reviews about happiness, as well as other factors [103].

Random Forest: This is an ensemble learning method, i.e, a suite of distinct tree
models, which combines them in multiple ways to improve their predictive

performance. Random Forest can be used in order to assess the importance of
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several factors, including employee morale ones, when predicting the possibility

that this can affect economic/financial performance [104].

Hierarchical Linear Modeling (HLM): This is a statistical technique that is able
to account for nested data structures, such as employees within a company. The
HLM technique is useful in understanding the impact of the individual-level

employee morale factors on a company-level economic/financial performance [105].

Artificial Neural Networks (ANN): The ANN is an ML technique which is inspired
by the structure and the functioning of biological neural networks. This method can
be used to model complex, non-linear relationships like the ones that can potential
exist between economical/financial performance of a corporation and its
humanitarian values (work ethics) or, as mentioned, company culture, expressed, as

always, as quantifiable employee morale factors [106].

Structural Equation Modeling (SEM): This is a multivariate statistical method
which can analyze the potential causal relationships between latent constructs (like
employee morale factors) and their impact on a company’s interesting dimension
(like economical/financial performance). As the authors of [107] state “with SEM, we
can examine relationships between latent constructs much as we examined the
relationships between dependent and independent variables in multiple regression

analysis).

Bayesian Network: The Bayesian Networks are probabilistic graphical models
which represent the existing dependencies among multiple variables. These
networks can be used in our dataset in order to understand any causal relationships
that may exist between employee morale factors, and economical/financial

performance, by taking into account the potential uncertainty in the data [108].
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3. Company Culture Metrics

3.1. Definitions of ethics per discipline

There are various disciplines across which we can define ethics in the corporate

landscape. A few of such definitions are given in the lines to follow:

Business Ethics: This term regards principles and standards which guide the
behavior of entities like individuals and/or organizations when conducting
business matters. It covers issues mostly related to corporate governance, to insider
trading, to bribery, to discrimination, to corporate social responsibility, and to

legal responsibilities [109].

Organizational Ethics: This term regards the study of moral/ethical values, on
principles, and on standards of an organization thus guiding decision-making and
expediting proper conduct among its members. Organization ethics is an area
mostly concerned with the way that organizations are developing and maintaining

the ethical culture which encourages personal ethical behavior [110].

Human Resource (HR) Ethics: This term regards the ethical aspects related to
the management of human capital within corporations/organizations, including
functions like the recruitment, the selection, the compensation, the performance
management, the diversity and inclusion, and the employee well-being. HR ethics
takes special care in ensuring the fair and equitable treatment of all employees, and

in promoting the ethical behavior among all of them [111].

Environmental Ethics: In the corporate context this term is concerned with the
ethical obligations that businesses have towards the environment. This actually
includes practices like resource conservation, pollution reduction, waste
management, and any other related sustainable practices. As a conduct of corporate
acting for the environment, it addresses the moral relationship between humans
and the environment (i.e., and other humans), emphasizing the very important

responsibilities of organizations in order to protect and preserve an adequate level
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of provision, when designing/implementing company related matters in any area
of their business (marketing, procurement, development or even human resources),
to supports its relations, as a collective entity, to its immediate environment

specifically and to future generation in general [112].

Marketing Ethics: This term concerns the moral principles that need to guide
the marketing activities of corporations/organizations, including the advertising,
the promotions, the pricing, the product development, and the distribution. It also
examines issues like deceptive advertising or manipulation of consumer behavior,

including the use of customer data in a responsible and ethical manner [113].

Financial Ethics: This term addresses the moral principles and the values that
underpin the economical/financial decision-making processes in corporations /
organizations. Financial ethics covers a wide range of important topics, related to
corporate governance, the financial reporting, the risk management, and the
investment practices. It 1s also considering what constitutes the typical ethical
behavior of various financial professionals, like the accountants, the auditors, and

the financial analysts [114].

Supply Chain Ethics: This term focuses on the ethical aspects of the
management of the entire process of sourcing, of producing, and of distributing
goods and services. It encompasses various issues such as the labor rights, the fair
trade, the environmental impacts, and the responsible sourcing. This discipline
encourages corporations/organizations to consider the potential ethical
implications that may exist in their supply chain decisions and encourages them to

strive for a responsible stand that favors a sustainable global economy [115].

Information Technology (IT) Ethics: This term refers to the ethical aspects of
using (exploiting) and managing the information systems, the data, and the
technology within organizations. This discipline is exploring the moral capping
stone protecting any principles and guidelines that are related to privacy, to

security, to intellectual property, and to the digital divide. It also considers the
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ethical implications from any emerging technologies, like automation and artificial

intelligence [116].

All the aforementioned disciplines are highlighting the wide range of ethical
considerations that the corporations/organizations should address in a variety of
aspects related to their operations. These disciplines offer many different
perspectives on what is called “ethics” in the corporate environment. This way they
are demonstrating the complexity and the variety of the ethical considerations that
organizations must navigate through. Each of these disciplines depicts a unique
perspective on the ethical challenges and the responsibilities that the companies

are facing in today's complex and vastly interconnected business landscape.

The work of this thesis directly and indirectly addresses almost all the
disciplines found in this section. However, it is mostly focusing on work ethics as
viewed from the scope of ‘Business’, ‘Organizational’ and ‘Human Resources’ and

Financial ethics.

3.2. Impact of work ethics and social movement

The impact of work ethics and social movements in the corporate environment
1s quite significant, since these factors can influence the way that organizations are
conducting business and are interacting with various stakeholders. The principles
of work ethics are shaping the behavior of the employees and the overall
organizational culture, while social movements can drive the change of business

practices and can promote much greater corporate social responsibility.

The existing relationship between work ethics, the social movements, and the
corporate environment 1s considered complex, and its approaches are quite
multifaceted. When we delve deeper into the subject, we can productively
understand the strength of the dynamics at play and the nature of the implications

that such relationships pose on businesses and the respective stakeholders.

The term of work ethics is commonly accepted to include the moral principles

and the values that guide (the majority of) the employees in their professional
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conduct at their lives. So, the notion of well-established and strong work ethics can,
itself, positively impact the environment of corporations by enabling and fostering
the trust, the cooperation, and the commitment that is so much required to expedite
excellence for all employees. The corporations that are prioritizing the ethical
behavior and are encouraging the employees to adhere to various ethical standards
are the ones that are also more likely to experience the highest increment of the
anticipated employee satisfaction, the productivity, and the organizational /
personal success. This 1s also projected to go beyond the usual employment
practices to the case of Moral Development of Society. As the authors of [117] state
‘A new norm 1s created because, as discussed above, once a better ethical norm 1s

followed, it contributes to a better society’.

The strong work ethics can be manifested in several ways. These include both
personal and professional conduct, as they complement each other and are mainly
attributed to traits like honesty, responsibility, integrity, and diligence. A company
that is prioritizing ethical behavior is actually preparing an environment where the
leading employees will feel more empowered to express themselves, to speak about
1ssues and concerns around ethical matters, will decide upon what aligns their
behavior and duties to the organization’s values. This way of thinking and acting
creates a trusting culture, enhances transparency, and turns into higher levels of
employee engagement, employee retention, and overall productivity performance

[118].

The uprising social movements begin to have a profound and impactful effect
on the corporate environment as they raise the awareness around modern social,
economic, and environmental issues which, in turn, affect business matters and
subsequently their stake- (and share-) holders. The social movements usually call
for enhancements in corporate accountability, in transparency and in sustainability
which pushes the corporations/organizations to proceed in reevaluation of their
business policies and practices and to address their social (branding) and
environmental impact. Most companies respond in a proactive way which

subsequently strengthens their reputation, either through marketing, or employee
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online reviews or even by word-of-mouth. This enhances the trust with the
shareholders and in turn enhances the long-term value creations of the whole

organizational entity [119].

Most of the social movements are emerging in immediate response to important
societal issues or injustices, trending in a fashion that can mobilize public opinion
and proceed the advocating for change. In most of the corporate environments, the
social movements have the strength to influence the respective businesses by
spotlighting all outstanding pressing issues, like climate change, income inequality,
and racial injustice. The employees of such corporations are engaging with these
movements in order to push for change, to make these entities socially responsible
by incorporating their demands, aligning them with their strategies and operations.
The corporations that are highly responsive, manage to mitigate potential risks,
enable the capitalization of new opportunities, discover new sustainable ways of
practicing HR management, quality and process management which subsequently
fosters an environment which encourages the development of sustainable products

or the entering new markets [120].

So, summarizing, work ethics and the social movements do play a critical role
in shaping both specific and generic dimensions in a corporate environment. The
bunch of the companies that are prioritizing ethical behavior and that respond
promptly and positively to raising social movements can benefit by experiencing
numerous changes, including an improved view on their stakeholder relationships,
an increased and more authentic employee engagement, and subsequently an

enhancement towards the practices that foster long-term value creation.

As to the interplay between the virtues of work ethics, the awareness of social
movements, and business making in the corporate environments, there is a debate
which 1s highly relevant in today's markets landscape. The corporations /
organizations that are prioritizing the ethical conduct and that are engaging with
the social movements seem to succeed in achieving a competitive advantage while

strengthening their online (but also offline) reputation, building real trust with a
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plethora of stakeholder types, and fostering an encouraging culture that expedites
acts of innovation, engagement, and adaptability. Such companies contribute to a
sustainable and equitable society by actively addressing outstanding ethical

concerns and by embracing several demands project by social movements.

3.3. Responsible practices and political stands

The role of responsible practices and political stands within the corporate
environmentis constantly gaining attention in recent years. As all businesses begin
torecognize the importance of the social and the environmental responsibility, they
are also beginning to take more active stances across various political issues and to

incorporate several responsible policies and practices into their operations.

Such responsible practices are encompassing a very wide range of various
activities which demonstrate a corporation's commitment to the social and the
environmental sustainability which include a) ethical sourcing, b) fair labor
standards, and c) reducing of the operations with great environmental impact.
The implementation of responsible practices is able to enhance a corporation's
reputation, to foster positive relationships with all stakeholders, and to contribute to
an aspiring, long-term business success. The research work found in [121] can offer
a comprehensive (and also an up-to-date) analysis of the corporate social
responsibility (CSR) idea and to further explain this with several related concepts
which include various responsible practices. In this work its authors mention and
also take special care to explain various aspects of what is called ‘responsible
practices’, like the aforementioned ones (i.e, the ethical sourcing, the fair labor
standards, and the environmental sustainability) while stressing the importance of
such terms (notions) in a global business context. By the adaptation of such
responsible practices, the corporations are able to enhance their reputation, to build
positive relationships with the stakeholders, and to contribute to the long-term

success of businesses.
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As the time passes the corporations are gradually taking political stands on
various environmental and social matters, like the climate change, the LGBTQ+
rights (identity politics) and the issues emerging from racial inequality. The
businesses can, through their engagement with various political issues, shape the
public discourse and influence policies and/or demonstrate their (in some cases
full) commitment to CSR. The authors of [122] suggest that this attitude can a)
strengthen the brand of the respective corporations, b) can foster the loyalty of the
customers and c) encourage the existing or push new ones to prioritize ethical

consumption.

There is a clear intersection between responsible practices and various political
stands (also expressed in the corporate environment) which is specifically existent
because it is reflecting a growing emphasis on the actual role of the newly-created
businesses in addressing the challenges related to the environmental and social
matters. The companies that are actually creating some valuable service or product
for their stakeholders are the ones that integrate responsible policies and practices
into their operations — mostly, as already discussed — by officially taking meaning
political stances in order to contribute to a just and sustainable society. This is also
a beneficial stance from a practical and economical point of view as it enhances

competitiveness and resilience.

3.4. Code of Conduct in the workplace

The so called “Code of Conduct” in the workplace is a very well structured set of
guidelines and principles (usually set by the Quality Monitor and Control
department of a company) that outlines the behavior to be expected by the
employees and the management for all cases and events taking place in the
professional environment. It is usually comprised in a series of rules and/or
examples that serve as a reference point for the employees to understand their
duties, their responsibilities, their rights, and the common standards that they all

need to maintain (and protect) at work. The “Code of Conduct” usually covers topics
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like the definitions of ethical behavior, the workplace diversity and inclusion, the
cases of harassment and discrimination, the need for confidentiality, and the

various conflicts of interest.

The authors of the [123] article stress the importance and the implications that
the “Code of Conduct” brings in the workplace. Their work highlights the high
significance, for a company, to create and maintain a strong stance on ethical
corporate culture, as this includes the development and the implementation of a
comprehensive “Code of Conduct” for all employees, originating from a single source
of origin and a well-respected figure of authority that allows for the alignment of all
stakeholders. The authors identify the core elements of what constitutes an ethical
corporate culture and provide useful insights into the paths that lead towards the
effective communication and the reinforcement of the “Code of Conduct” within a

corporation/organization.

The authors of the study of [124] explain that the “Code of Conduct” role in
fostering psychological safety, learning behavior, and overall performance in teams.
Their findings are complementing the wok of [123] as they suggest that a well-
prepared, well-communicated and properly enforced “Code of Conduct” can create a
workplace environment that will be enjoyable and rightful for all stakeholders
which, in turn, encourages the openness in communication, the drives for
collaboration, and the continuous employee joy in curiosity and learning, that is

ultimately contributing to an enhanced team performance.

Although the direct correlation between the economical/financial performance
metrics and a well-prepared, well-designed “Code of Conduct” may be difficult to
communicate and establish, there is sufficient evidence that suggesting this kind
of mindset to corporations/organizations, enriched with strong positions regarding
the ethical cultures and the adherence to a “Code of Conduct” tend to produce better
results and an increased overall performance, including economical/financial

performance.
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In the work that the authors of [125] examine, there lays an investigation about
the potential relationship between the organizational ethical culture (which
includes a well-prepared, well-designed ‘Code of Conduct”), CSR, and
economical/financial performance. The findings of the authors indicate that the
corporations/organizations that pose a strong ethical culture stance, actually tend
to present a better economical/financial performance, which is partially due to the

company's commitment to CSR.

The research of the article [126] is examining the potential relationship among
the corporate ethical values (incl. the role of a “Code of Conduct”), CSR, the state
control, and the economical/financial performance, specifically for Chinese
companies. The research reaches to the conclusion that the corporate ethical values
are usually positively associated with economical/financial performance, which
suggests that a well-prepared, well-designed “Code of Conduct’, can actually
produce the anticipated results by contributing to better economical/financial

outcome, when regarded as a part of a broader ethical culture.

3.5. Employee morale in workplace

One quite important aspect of the corporate landscape is what is widely defined
as “employee morale’, which is a common term that has been extensively used in
the literature and mentioned for a plethora of time in the previous paragraphs. The
action following the employee morale (and its factors) can significantly impact
several aspects of corporate/organizational performance, like productivity and/or
employee retention, and subsequently the overall success of a company. It has also
been documented that the high levels of employee morale often lead to increased
satisfaction, to improved work quality, and to better teamwork. Conversely, a low
employee morale level can result in an increased turnover, reduced productivity,

and negative work environment.

In the study of [127] the authors investigate the potential relationships among

person vs. organizational fit vs. job satisfaction vs. work engagement, and employee
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morale (independent variable). The authors of the study find that when the
employees perceive a high ranking (degree) of fitness with their organization, then
the employees are experiencing a higher level of job satisfaction and of work
engagement, which subsequently, leads to the improved morale of the employee.
The authors also discuss about the terms called “transformational leadership”, about
“Work engagement”’, about “Personal-job fitness”, etc,, and they conclude (in a
discussion focused on practical implications), that, especially for the non-western
contexts: “/t would benefit organizations if they introduce development
programmes to build transformational leadership capability amongst their

leadership population and embed them 1n practice through related HR agendas.”

Finally, in the article of [128] the authors explore the way that corporations /
organizations build any resilience and maintain their employees’ morale and
engagement, especially during times of challenges, where exists a volatile,
uncertain, quite complex, and ambiguous (VUCA) world. The authors of this work
are proposing that the corporations/organizations can, to some extent, enhance the
morale and the employee engagement by creating and nurturing a brand-new
culture which will be able to promote the psychological safety, encourage

continuous learning, and the adaptation to change.

3.6. Multi-sided Policies

The term of “‘multi-sided policies” in the context of the corporate environment
refers to the development and the implementation of a set of strategic plans and
various initiatives that are designed to meet the needs and the concerns of multiple
stakeholders. Such policies’ goal is to balance the needs and the interests of a
variety of parties, like employees, like customers, like investors, like suppliers, and
like the broader community, ultimately cultivating a sense of mutual collaboration,
of trust, and of shared value, thus contributing to a sustainable and a responsible

business form. There are various practices and policies which can be observed in a
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variety of aspects in corporate operations, like the decision-making, the resource

allocation, and the strategic planning.

In the context of the decision-making, the various multi-sided policies
encourage the organizations to carefully consider the implications of the choices
that are applied as relevant to all stakeholders. It is important to note that this has
to take into account the economic, social, and environmental impacts of all
corporate decisions, as well as weighing any potential benefits (and also risks) for

each one of the groups involved.

The proper resource allocation is an extra area where any multi-sided policies
can easily play a crucial role. The corporations can guarantee that their business
operations will create great value not only for their shareholders but also for the
stakeholders (employees, customers, suppliers) and the respective community of
the industry and beyond, as long as they distribute their resources equitably and
among various groups. The approach 1s essential as it can increase the company's
brand and reputation, it can strengthen the relationships with an extensive set of

related people and professions and can promote actions of long-term sustainability.

The strategic planning that follows up the aforementioned work, incorporates
several multi-sided policies that require a comprehensive understanding
(sometimes passed by the experienced board members to the rest of the company’s
governance) of the position that the corporation/organization holds within its
broader ecosystem. The companies need to understand how to identify their
valuable stakeholders, to properly evaluate their needs, to project and to meet their
future expectations, and to develop strategies that will facilitate towards the
creation of mutually beneficial outcomes. This may actually involve forming new
partnerships and/or investing in social and environmental initiatives and/or

adopting various innovative business models.

In recent years, the raise of advanced multi-sided platforms (MSPs) has
emphasized the vital importance of the multi-sided policies. The MSPs can facilitate

the various transactions and the interactions between different kinds of user
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groups, often through innovative digital technology. Some examples include the
ride-sharing services, the e-commerce marketplaces, and the social media
platforms. In order to succeed, the MSPs must try to strike a balance among the
various interests of differentiated parties, thus ensuring that the given platform will

remain attractive to both the providers and the consumers.

In overall, the multi-sided policies in the corporate environment are quite
essential for creating extra shared value, for fostering trust, and for promoting any
sustainable business practices. Corporations are able to achieve a long-term
success and to provide an equitable and responsible capitalism form when they
push policies (or even regulations) that will be considering the interests of all

stakeholders, at all actions and at all times.

The study of the work in [129] is presenting a comprehensive review based on
the business model of the multi-sided platforms. It explores how corporations /
organizations are able to successfully balance the interests of a variety of

stakeholders while also maintaining a sustainable and competitive advantage.

The research work in [130] has examined the strategic options that are available
to the multi-sided platform firms, highlighting how important it is to nurture strong
relationships with a set of diverse stakeholders and to create value for all involved

parties.

Another article, as presented in [131], has focused on the investigation of the
strategies that are characterized by competition and corporation (as adopted by
various multi-sided platform firms). The article emphasized the need to balance
both approaches in order to achieve its goal and to be regarded as a successful

corporation in a (quite rapidly) changing business environment.

The research of the work found in [132] has explored the specificities (to some
extent) role of the multi-sided policies, as expressed, for the dematerialization
platforms. In more detail it focused on the effect that various platform firms had in
(re)shaping the existence of tight-interdependencies between users’ activities at

project level. The authors of this work arqued that “an organization may have to deal
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with interdependent affiliation costs that directly depend on other users’ adoption

decisions’.

3.6.1. Fairness

The term fairness as a part of the “‘multi-sided policies” refers to the need for
equitable treatment among every one of the several stakeholders comprising and
framing the corporate environment. The term refers to the balanced attribution of
related but ‘antagonistic’ properties like the benefits, the risks, and the
responsibilities among the members of different groups, like the employees, the
customers, the suppliers, the investors, and the broader community. Given what has
already been discussed in the previous paragraph, it is understandable that it is of
vital importance to guarantee that fairness in “‘multi-sided policies” can actually
lead to more sustainable policies and practices in business, to enhanced stakeholder

relationships, and to improved overall corporate reputation.

Transparency is one of the aspects (sub-dimensions) of the “multi-sided
policies”. Corporations need to discuss their practices and policies, their objectives,
and their decision-making processes In an open discussion, that allows all
stakeholders to comprehend the logic (the rationale) behind their reasons and
drives for acting in a specific manner and to hold them (ethically and preferable
legally, too) accountable for their choices (acts). Such a transparency will be able to
enhance trust, to promote in-team collaboration, and to mitigate any potential

conflicts among the various stakeholders [133].

Another component of the “‘multi-sided policies” which seems to be a quite
critical sub-dimension of fairness is inclusiveness. This term refers to the
stakeholders’ participation in the decision-making processes of the workplace and
any related environment. This 1s also vital as the corporations need to actively
engage with their stakeholders, for consolidating and soliciting helpful feedback,
and for incorporating a series of diverse perspectives in order to co-formulate their
strategic planning. It is important to understand that inclusiveness is an important
sub-dimension and an important part of our human nature in general. The

53 /144



facilitation of its proper application can (and must) result in an enjoyable and
educated, thus also effective, decision-making, and foster a sense of ownership and

personal commitment among the various stakeholders [134].

Additionally, the notion of fairness in multi-sided policies also involves the idea
of balanced distribution of resources and benefits. This means that it can entail the
guarantee of fairness in wage attribution and of the proper working conditions for
the employees, thus offering (the anticipated by all) equitable pricing and (the
anticipated by all) quality products for customers. Also, it guarantees the
maintenance of responsible and ethical relationships with all suppliers. The
corporations are encouraged to demonstrate their commitment to all responsible
business practices and to long-term sustainability by giving priority to a fair

treatment to all related stakeholders.

3.6.2. Flexibility

The evolution of the various needs (requirements) and expectations of the
various stakeholders of a corporation asks for the utmost responsiveness from the
latter, which translates to the notion of flexibility (another sub-dimension of the
“multi-sided policies”) which relates to a company’s adaptability to create (innovate)
or adapt new policies and processes that cover and/or favor the former. The
embracement of flexibility can help corporations/organizations to apply (or
navigate through) changes in its business adventure (environment), while
successfully addressing the concerns of the various stakeholders in an effective

way, thus fostering a culture that favors improvement and innovation.

An important key aspect that allows for all of this to be actionable and effective
1s the embracement of organization learning. The corporations that are gathering
useful feedback from its employees (or stakeholders in general) and are monitoring
the outcomes of their (quality) processes’ application are using this feedback as
information that can refine (and even improve) their decision-making. The
orientation (focus) of companies towards adaptation (learning) in a procedural
manner (organizational) helps them identify any useful potential challenges right
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from the get-go, and thus to properly adjust their policy making accordingly. In turn,
this drives various ongoing improvements enhancing their performance metrics

[135].

In addition to the aforementioned aspects, there is one more important
sub-dimension of flexibility which usually involves the idea of nurturing a new
culture of adaptability within the corporation/organization. Paraphrasing what has
already been discussed in the previous paragraph, this time focusing on the
complementary 1dea of flexibility, the idea of adaptability entails the directed
encouragement towards stakeholders to embrace (and not be afraid of something
new, something unknown or even risky), and in other words, to embrace “change’,
as long as they are provided with the necessary knowledge, know-how and
resources (i.e., training) to adapt (seamlessly and effortlessly) to new processes /
policies. Subsequently, this cultivation leads to the creation of a supportive
environment that values the diversity, the new perspectives and, in general, values
innovation. By cultivating the culture of adaptability, corporations can both manage
their stakeholder needs in an effective way and also enhance their resilience (and
competitiveness) in overall, regardless of the ever-changing and challenging

market conditions [136].

To conclude, the flexibility in “multi-sided policies” plays is an extremely crucial
tool towards the empowerment of the corporations to adjust their business model
to the evolving requirements of their employees, in order to tackle emerging
matters, and in order to promote ongoing improvement in their processes, always
aspiring for high performance. The embracement of “organizational learning” and
by cultivating a culture of “adaptability”, almost all companies will be able to improve
their “multi-sided policies” remaining responsive and effective in the ever-changing

and challenging markets.
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3.6.3. Meritocracy

The virtue of meritocracy as a sub-dimension of “‘multi-sided policies” refers to
the common practice of promoting individuals by rewarding them within a
corporation/organization according to their skills, their abilities, and their
performance, rather than other (irrelevant to their competency) factors like personal
connections, networking, or seniority. The corporations that embrace and follow
meritocratic principles by properly designing their processes/policies, can generate
enjoyable working conditions (i.e., a fair and inclusive workplace). Subsequently,
they can improve the employee motivation and the labor engagement, leading to

the increment of the company’s overall performance and competitiveness.

There is an aspect of meritocracy in the “multi-sided policies” which involves
establishing transparent performance evaluation systems which allow employees
to understand the various criteria by which they are assessed and the related
opportunities that their actions can unveil regarding their professional growth
within the corporation/organization. The enforced transparency in that front (and
any contractual agreements that include such an approach) can benefit both parties
since it contributes to a sense of fairness. This transparency reduces the false
perceptions of bias or favoritism, and thereby it is promoting a more inclusive and

vastly more collaborative workplace culture [137].

One last sub-dimension of meritocracy involves the provision for equal
opportunities (for all employees) in order to take advantage of their existent skills
and to develop extra ones, to have access resources, and to advance in their careers
preferably according to their wishes. This provisional way of approaching equal
employee opportunities may imply the inclusion of diversity implementations and
similar inclusion initiatives, by the offerings of specialized mentoring and/or
training programs, and by ensuring several promotion and reward systems in a fair
and unbiased (digital) tool/platform. By nurturing an environment where all of the
employees have the chance to succeed, under even rules, and solely based on their

merits, the interested corporations can attract and also retain top talents and
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eventually even redeem their investment through the increments of innovational

drive and subsequently of economical/financial performance [138].

As aresult, the incorporation of meritocratic values in the “multi-sided policies”
can be regarded as a platform that enables companies (through the creation of fair
and inclusive work environments), to promote the engagement and the motivation
of their employees, and to eventually reach a level where the enhancement of their
overall performance is organically re-created (expanded). The organizations can
guarantee that their processes/practices/policies are not only fair but also rich and
effective by definition (by creating and applying proper and transparent evaluation

tools).

3.7. Asymmetrical Transactions

The asymmetrical transactions (as given in the context of the corporate
environment) are referring to naturally emerging situations where one of the parties
that are being involved in the transaction, has more power and/or information
and/or resources than the other party(ies), thus leading to a systemic imbalance in
this newly formed relationship. This kind of asymmetries can quite easily occur in
a variety of contexts, like the interactions between the employers and the
employees, the businesses, and their customers, or even between businesses found
in differentiated positions (and interests) within business setup (e.g., a supply
chain). Asymmetrical transactions may pose great implications on the fairness, the
efficiency, and the sustainability of business operations, and subsequently, to the

overall market dynamics and, in turn, the consumer welfare.

3.7.1. Informational Asymmetry

There is a notable manifestation regarding asymmetrical transactions and this
is the vital concept of information asymmetry, where one of the parties has special
access to a broader, more recent or of higher quality information that the other(s).

This asymmetry can be easily formed and can also easily drive things to adverse
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selection or to serious moral hazard problems. Such a development may affect the
quality (or even the direction of the accountability weight) of decision-making and
can potentially generate vast market failures [139]. The corporations/organizations
need to address the occurrence (or risk of occurrence) of potential information
asymmetry by nurturing transparency, e.g., by applying legal actions, by managing
the creation and circulation of disclosure agreements, by adopting standardized
reporting practices, or by utilizing digital technology in order to encrypt/decrypt and

monitor the edits of open and shareable information more efficiently [140].

There is another important aspect regarding asymmetrical transactions which
directly relates to the existing imbalance of power (or resources) between parties.
The emergence of such imbalances can, as already mentioned, quite easily result, if
tolerated, in unfair results due to a) the unequal bargaining positions and b) due to
the unfair act of exercising intended exploitation. For example, some large
corporations may exert their power in the market fields in order to negotiate for
favorable deals with suppliers that are of common reach to their competitors or can
easily dictate special (unfavorable and unfair) terms towards the smaller

businesses, thus

a) leading to polarizing effects and

b) gradually reducing the welfare of the market, in total.

Most of the policymakers and regulators are well aware of such issues and try
to mitigate these risks through the implementation of tough “antitrust and unfair
competition” laws, in order to encourage and promote fair trading practices, and to
support the development of ethical and honest cooperative structures which will
allow to the smaller players to strengthen their position and their bargaining power

[141].

In more detail, the existence of asymmetry in the information access and/or
ownership among parties can significantly affect the interpretation and the
analysis of several performance indices in the corporate landscape either between

employees or businesses. As we have already mentioned, the information
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asymmetry is higher when a single party possesses more, faster and/or better-
quality information than the other(s), which will most certainly lead to skewed
results, and thus false decision-making, and in turn inefficient resource allocation,
and/or even frequent market failures. When viewed from the context of
performance indices, the information asymmetry, as we have already seen, can
undermine the validity of the comparisons run (between companies, strategies,
employees of the same of or across various industry sectors) thus creating and
nurturing the most challenging conditions for the interpretation of the metrics and

the generation of any meaningful conclusions.

One of the main and more vibrant effects of the existence of information
asymmetry is related to the performance indices that can quite easily lead to biased
or incomplete assessments of the corporate performance. The corporations that
attempt to disclose information in a selective, cryptic, or non-standardized way, are
actually using fake reporting practices, making it difficult (if not impossible) for any
external stakeholder to accurately evaluate the performance indexes related to that
entity and to compare them vs. other industry peers [142]. In order to address this
1ssue, various researchers and regulators have been advocating for the adoption of
specialized (standardized) reporting frameworks, like the Global Reporting
Initiative (GRI) or the Integrated Reporting Framework (IRF), which are aiming
towards the application and improvement of comparability and transparency of the

shareable corporate performance data [143].

A very important effect related to information asymmetry is the mere potential
for adverse selection, according to which the investors struggle in an attempt to
differentiate their investments between the high-performing and the low-
performing corporations due to the lack of transparency in the reporting practices
of the latter study [144] This practical problem leads to various inefficiencies in
proper capital allocation and can potentially hinder any expected growth of the
companies that in any other case would be deserving an unbiased, rich and quick

investment.
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Another effect that emerged through information asymmetry is related to the
potential for manipulation or misrepresentation of performance indices. The study
by Cohen, Dey, and Lys [145] examines the effects of the corporate governance
reforming on factors like the executive incentives, the investments, and the
exercise of risk-taking. The authors are highlighting the potential of the information
asymmetry emergence leading to various manipulative practices, like earnings
management, that vastly distorts the pragmatic financial health of a corporation.
The authors proceed with the analysis suggesting that the toughest corporate
governance mechanisms are required in order to mitigate any appearing risks
through the alignment of all executive incentives with any long-term shareholder
value(s) and through the reduction of any possibility of manipulation emergence or

any case for the misrepresentation of the performance indices.

A recent article authored by DeFond and Zhang [146] is discussing the role of the
audit committees and their independence by providing an extensive overview
regarding (robust) internal controls, and other practices falling under the category
of “corporate governance mechanisms” in order to mitigate the risks that are
associated with the existence of information asymmetry. The authors emphasize
the fact that these mechanisms are contributing to the integrity of performance
indices through the promotion of transparency and through the reduction of any

manipulation or misrepresentation likelihood.

In summary, the asymmetrical transactions in the context of the corporate
environment can quite easily produce great impact on fairness, on efficiency, and
on sustainability, especially when examining a variety of performance indices in
the corporate environment. This is to state that addressing similar matters through
a standardized reporting process, supported by strong corporate governance,
guarantees that the various stakeholders can raise awareness, enhance
transparency, challenge comparability and introduce reliability to the performance
assessments. This is also why addressing the information asymmetry and any

power imbalances protects the smaller corporations/organizations and helps the
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bigger ones to contribute to the maintenance of a fair, equitable and competitive

market landscape.

3.8. Corporate acts and misleading indicators

3.8.1. Greenwashing

Many false or misleading indications of positive corporate social responsibility
(CSR) occur by corporations that engage in practices of "greenwashing" or other
deceptive actions in order to present an image of social and/or environmental
responsibility that may not (accurately) reflect their actual practices, beliefs or
impact. Such acts are undermining any credibility of the authentic CSR ambitions
hindering the assessment progress of stakeholders that want to support companies
that run under genuine aspirations regarding their social and environmental

impact.

A primary effect regarding the false (fake or misleading) CSR indication is
related to the immersive erosion of what we call “trust’” between various
corporations and their stakeholders (incl. their investors, their consumers, and their
regulators [147]). These stakeholders become skeptical and much less supportive,
and they are less likely to engage, let alone support any similar future initiatives, as
they realize the true intentions of companies that misrepresent their CSR
initiatives.

A secondary effect that relates to the deceptive CSR is the absolute distortion of
various market signals, which lead to the shaping of an uneven playing field for all
corporations that aspire to be genuinely committed to social and/or environmental
responsibility activities [148]. The corporations that are engaging in deceiving CSR
practices are enjoying only short-term benefits (and favoritism) in the expense of
eventually undermining any long-term values, minimizing the effectiveness of the

CSR initiatives across all adjacent industries.
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3.8.2. Misinterpretations of Engagement

Any false, fake, or misleading indications of any positive employee engagement
occurs when corporations exaggerate or misrepresent their efforts to foster a
supportive and inclusive work environment. This directly leads to a distorted
(malformed) perception regarding the origin, the events, and the levels of employee
engagement and/or satisfaction or the respective corporations. Subsequently, this
comes with very negative consequences impacting, as we have already discussed,

employee retention, the productivity, and the overall corporate performance.

Another strong effect is the gap (requiring the design of a good contingency
plan) that is being created between an employee’s expectations and his/her actual
experiences around the given workplace [149]. This produces a disconnection which
can be quite impactful and can lead to a lower job satisfaction and to an increased
turnover, since employees face their disillusionment about the faking around the

company's unfulfilled promises.

One last (but not least) effect related to the misleading of the employees’
engagement is undermining the credibility of any genuine efforts that a) are aiming
towards the creation of a positive workplace environment and b) are encouraging
practices that enhance employee engagement [150]. It is important to note that
when corporations are misrepresenting their engagement initiatives, their
employees will eventually (and sometimes quickly) turn into skeptical and less
engaged participants that will not fall for supporting any similar future actions,
further lowering the chances of the respective company to attract and retain top

talent.

3.8.3. Survey Manipulation, Tokenism and Facades

As we have already mentioned, historically various corporations have actually
employed several methods in order to create a false, fake and misleading series of
acts in order to attract employees and create a brand their workplace enjoying an

environment of positive work ethics and high employee morale. As expected, some
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of the tactics that have been used, included manipulation of (seemingly realistic but
actually fake) surveys and subsequently results and/or metrics, of tokenism, and of

propagating a facade of an ethical culture without pragmatic substance.

Manipulation of surveys or metrics: Some corporations have manipulated past
employee engagement and/or satisfaction surveys in order to create an artificially
positive image of their corporate identity. This was achieved by the selective
reporting of only the favorable results, by cherry-picking specific data and/or by

pressuring their employees in order to provide positive feedback [151].

Tokenism: Some corporations have engaged in tokenism, which is a practice
that involves the showcasing of a few well-selected initiatives or of specific
personas (employees) to be used as “evidence” of a strong commitment to their work
ethics, team/leadership values and morale, without really making any major
improvements to the broader organizational culture or policies/practices of theirs

[152].

Facade of ethical culture: Some corporations have created a facade of an ethical
culture proceeding to the establishment of faked codes of conduct, non-existent
ethics training programs, and other “symbolic” initiatives which were lacking any
true commitment, professionalism or even enforcement. These were superficial
efforts that were aiming at the creation of a fake positive image rather than a
genuine promotion of the so-needed ethical behavior and high morale movements

among the company’s employees [153].

Such deceptive tactics only had negative consequences for the respective
corporations in the long run, like eroding trust, like fostering cynicism, and like

perpetuating all kinds of unethical behavior within the corporation/organization.

3.9. Indicative Culture & Morale Metrics in Businesses

The culture and morale metrics in the context of doing business play a very
important role in the assessment and the clear monitoring of the overall health and

success of any corporation/organization. There are multiple key indicators that can
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help corporations/organizations to understand the current (and according to this
thesis potential even the future) state of their culture and employee morale. It is
quite straightforward to indicate that sub-dimensions of these metrics include the
employee engagement, the metrics related to job satisfaction, the retention rates,

and anything that relates in that sense to psychological safety.

Employee engagement: The measurement of this dimension can result to
fruitful insights regarding the level of employee commitment, the level of
enthusiasm, and the quantification of aspects like the contribution that the
employees are bringing to their work. The high engagement of employees is most
likely (and stands to be proven) correlated with dimensions related to the respective

company'’s productivity and its organizational success [154].

Job satisfaction: As regards the sub-dimension of job satisfaction, this involves
the evaluation of employee satisfaction in relation to the quality of their working
environment, their duties (job responsibilities), and the overall company’s
organization. High levels of job satisfaction can, according to [155] result in a

minimization of the company’s turnover and to improved employee performance.

Retention rates: As to retention, these rates reveal corporation’s/organization's
ability to retain the working (and performing) talent over time. Usually, any high
values in retention rates are enough to infer that the respective company's
employees are thoroughly (or more than adequately) satisfied and thus committed,
while any low-valued rates actually signal that there are underlying issues (still)

existent in the workplace environment and/or corporate culture [156].

Psychological safety: This is a term that relates to the extent on which most
employees feel comfortable enough to express their inner thoughts and ideas
without fearing for any retribution or ridicule. This is very important as the
encouragement of psychological safety nurtures open communication, easy of
brainstorming and innovation, and learning within the corporation / organization

[157].
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The frequent examination of these metrics over a sufficient amount of time
(period) can result in valuable information regarding the quality and peculiarities
that may govern the overall corporate culture and the employee morale of a
company, proving leaders with useful insights in order for them to identify any risky
areas that may require closer monitoring and improvement, and to foster a much

more positive, more inclusive, and more productive work environment.
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4. Data Mining and Processing

In section we will delve into the most critical role of the data mining concepts
and the processing that we will follow in order to uncover all the valuable insights
and patterns possible in order to help us (in the same manner that this is done for
corporations/organizations) to understand the inner existing relationships between
the cultural metrics and the overall performance. The section is formed in a way
that will enhance the exploration capabilities on a plethora of aspects regarding the

data analysis and the meta-processing.

We begin with the idea of effectuation and its (casual) relevance, especially for
the context of evaluating company culture metrics. We then move on discussing
how will the fitting scores be exploited in order to properly assess the impact of
various culture metrics on the firm growth [158]. In section 4.3 we will dive further
into the peculiarities of data analysis (as a knowledge area that is worth exploring
before actually applying its tools) in order to understand the reasons leading to the
specific data type definitions, the stages of data mining (like data acquisition and/or
cleaning, data preparation, and data transformation) [159]. Furthermore, we define
and present the data modeling process, the original ideas and the mechanisms that
support classification, and the importance of inferring the right conclusions when
dealing with the forecasting strengths and the challenges of data handling (its

exploration, its analysis and/or its required “manipulation”).

This last step helps us understand and then directs us towards the paths that
corporations/organizations also need to follow, including the obstacles that we all
need to overcome when evaluating the abstract notions (the qualitative nature) of
employee morale factors (later on discussed as metrics), which is quite important
when companies we aspire to face the latter as (credible) predictors of corporate

performance [160].

The section is completed by covering the importance of method formalization
noting, inter alia, the proper manner of measuring the applicability of such models
(by organizing, documenting, and presenting the respective findings), taking into
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consideration the idiosyncratic characteristics of each company case in the

corporate environment [161].

41. The concept of Effectuation

The concept of the effectuation, which was initially introduced by Sarasvathy in
2001 [162], put in simple terms, refers to a specific grouping (a set) of decision-
making principles that the entrepreneurs are using in order to navigate through
operational uncertainty and through complex (market) situations. The idea of
effectuation is mostly focusing on the leverage required to be exercised between the
exploitation of the existing resources, the need to embrace contingency, the
requirement of forming strong and trustful partnerships, and the limitation of the
downside risk rather than to rely on any processes based on prediction and/or
optimization. As the authors of [162] poetically put it: “ Effectuation provides useful
design principles for transforming extant environments into new futures in the face
of ambiguous goals." As regards this thesis, and more specifically in the context of
evaluating employee morale factors (culture metrics), the aspect of effectuation can
be quite insightful on the way that corporations/organizations are developing and
adapting their culture (or in general their quality control in order to measure non-

financial metrics) in response to quantifying the uncertainty and the change [163].

The effectuation principles can (and in our opinion, should) be applied to the
assessment of the various non-financial metrics (here more specifically, but briefly,
referred as “culture metrics” or “employee morale factors”) by emphasizing the role
of existing resources, such as the employees' skills, the knowledge, and the values,
in shaping a corporation’s culture [164]. The corporations/organizations can better
grasp the (group) dynamics that drive the performance and the innovation when
studying their available resources. In addition, the effectuation is highlighting the
significance of building up strategic partnerships and trustful collaborations to

shape and sustain the company’s culture, thus acknowledging that such
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relationships (close and effective with the various stakeholders) have the power to

influence (affect) the cultural outcomes [165].

The incorporation of the effectuation principles when evaluating cultural
metrics can also encourage the corporations/organizations in embracing the
necessary flexibility and/or adaptability processes that enhance the
acknowledgement that unexpected events play a key-role in shaping employee
culture [166]. Consequently, the establishment of such a perspective can facilitate
the agility and resilience of corporations, especially at times of unprecedented or
just unexpected changes, thus nurturing a company culture that will eventually
thrive in dynamic and challenging environments. In overall, the effectuation
concept builds up a strong framework for comprehending the virtue of properly

estimating the role of culture in organizational performance.

4.2. Fitting scores and firm growth

The fitting scores, which are also known as “fit indices” or “goodness-of-fit
measures’, are actually statistical tools which are used in order to estimate the
existing compatibility among the observed data and a hypothesized (predictive in
our case) model or (in general) a theory. These scores can help the researchers to
properly assess how well do the available data (or created datasets) support a
specific (given) model, and in this case, the potential relationship between culture
metrics and firm performance (for example in terms of growth) [167]. The notable
concept of the “fitting scores” has (fairly) gained its prominence in the field of
organizational research, since it enables the quantification of the effect that cultural
factors have on several aspects of a corporation’s performance (including growth)

[168].

More specifically, in the context of the culture metrics evaluation the “fitting
scores” may be employed in order to estimate (measure) the degree that specific
cultural variables (factors) are aligning with, and in turn are predicting, a

corporation's trajectory of growth. For example, the researchers can use the “fitting
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scores” in order to examine how (different in their nature and/or origin) cultural
attributes, like collaboration, like innovation, or like leadership styles, can influence
the firm growth by examining (analyzing) the potential relationships among such
factors and the various key performance indicators (KPIs), i.e.,, the conventional

quantifiers being used in most cases [169].

The tools of “fitting scores” can be calculated (or more typically to be computed)
by using several statistical methods and techniques, like structural equation
modeling (SEM), like regression analysis, or like other data-driven approaches. The
researchers are employing such techniques in order to better understand, as it has
already been mentioned, the degree of interplay among cultural factors and
company growth, and subsequently to identify which of the various aspects (sub-
dimensions) that a company’s culture include, has (or have) the strongest effect on

its performance [170].

Summarizing, the “fitting scores” is a valuable method for the assessment of the
impact of culture metrics on the growth of a firm, always in respect to what is the
quantifying approach being used, per case. This enables the comprehension of the
innate relationships that exist among the various cultural attributes and the
performance outcomes and, in turn, helps corporations/organizations to identify

and to prioritize the factors that dominate in their success.

4.3. Data Analysis

The data analysis (in simple terms) is the process of applying various statistical
and logical methods, in a systematic way, in order to extract comprehensible
information like patterns and various insights (which can be expressed in
mathematic terms) from raw data essentially [171]. Data analysis is a crucial step in
the decision-making process and in research in general since it undertakes the task
of converting complex datasets into exploitable information and actionable

knowledge [172].
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There are numerous methods of data analysis. In brief, these are usually
individual theories and techniques falling under big generalized sets like the
descriptive, the exploratory, the inferential, the predictive, and the causal analyses.
Such methods are typically applied across several fields, including the social
sciences, several business knowledge areas, the financial research, and the
healthcare, in order to help applied scientists, researchers and practitioners to

properly infer conclusions and be led to well-informed decisions [173].

Data analysis allows for the identification of the aforementioned key-
relationships among the cultural factors and the organizational performance of the
respective company. By the employment of such advanced (mostly statistical)
techniques, like the regression analysis, the structural equation modeling, or the
machine learning algorithms, the experts can isolate the impact of specific sub-
dimensions (i.e., cultural features or attributes) on the KPIs and thus, to better

understand the various drivers of the companies’ success [167].

In addition, the science behind the data analysis can help researchers to identify
various trends, to uncover hidden patterns, and to predict future outcomes, which
are of high value for corporations that are trying to improve their overall

performance [174].

Concluding, the methods of the data analysis stand as a vital toolset for
understanding and extracting meaningful information from complex (and big) data.
When properly used it has the potential to reveal the hidden relationships among
abstract metrics and to quantify results that allow experts to infer useful

conclusions and make educated decisions that can optimize their strategies.

4.3.1. Data types in data science

Moving on, in more detail, there are in total four main types (or classes) of data
in the data science scientific discipline. In the lines to follow we will check the

definitions of each one of these four classes:
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Nominal data: This term refers to categorical data that do not own any inherent
order and/or ranking. The term is used to label or categorize any kind of items that
can be set into distinct groups or categories. Simple examples of the nominal data

type include information about the gender, the nationality, or the hair color.

Ordinal data: This term refers to categorical data that has a clear order and/or
ranking. The term 1s used for data that can be sorted or ranked along a continuum
and the distances between the ranks are not uniform or measurable. Simple
examples of ordinal data include the Likert scale responses (e.g., strongly disagree,
disagree, neutral, agree, strongly agree) or educational levels (e.g., elementary

school, high school, college, postgraduate).

Interval data: The term refers to numerical data that has a consistent scale
and/or equal intervals between values, but it lacks a true zero point. This definition
suggests that a comparison between values (or differences) is valid and
understandable, but no meaningful statements can be inferred about any ratios.
Simple examples of interval data include the temperature measured in Celsius or in

Fahrenheit, and the calendar dates.

Ratio data: This term refers to numerical data that has a consistent scale, with
equal intervals between values, and a true zero point. This definition suggests that
we can infer meaningful statements about differences, and the same is true for
ratios and proportions as well. Simple examples of ratio data include height, weight,

age, or income.

4.3.2. Types and Stages of Data Mining

The data mining is defined as a process which is related to discovering various
patterns, potential relationships, and valuable insights within large data sets
(sometimes from different sources and of various types, like big data) by applying
several mathematical, statistical, machine learning, and lately artificial intelligence
(and deep artificial intelligence) techniques [175]. The respective knowledge areas

have been evolved quite significantly over the past few years, with a plethora of
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methods and algorithms being designed and developed in order to sufficiently
address the versatility of all types of data and, in respect, their analytical

requirements [176].

As already mentioned, there are numerous relevant types of data mining tasks,
like classification, like regression, like clustering, like association rule mining, like
anomaly detection, and like sequential pattern mining, among many others [177].
The tasks that were mentioned are designed to cover different purposes and to serve
different cases. They are usually applied according to the scenario (i.e., the nature

of the available data and the research objective).

The science of data mining usually follows a chain of stages which, in brief, can

be summarized in the bullets to follow [178]:

e Business understanding: The first stage is dedicated to the problem
definition and the objective comprehension from the perspective of the
glven business.

o Dataunderstanding: During this second stage the experts need to assess the
available data sources, to explore the properties of the various data sets that
can be formed and to evaluate the quality and the suitability of the raw data
for the purpose of the analysis (fit-for-purpose examination).

e Data preparation: During the third stage, researchers need to clean, to
transform, and to integrate the raw data in order to create a unified data set
which will then be the suitable source for any further (algebraic) analysis.

e Modeling: During the fourth stage numerous data mining algorithms (and or
special mathematical techniques) are applied on the previous (prepared)
data set in order to formulate (to create) the models that will eventually
uncover any hidden patterns and valuable insights.

e Evaluation: During the fifth stage the researchers assess the quality, the
reliability, and the relevance of the created models and then examine (meta-
process) the resulting outcomes to ensure that they can be aligned with the

objectives of the actual research.
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o Deployment: During the sixth and final stage, the various insights (that may
have been gained by the application of the dataset on the constructed
models) are process to be presentable in a meaningful format and then to be

easily integrated into the rest of the decision-making process.

By following this process, the experts ensure a very methodological, systematic
and effective approach, namely “data mining”, that allows for the extraction of
valuable information that when properly processed can result in a complete
decision-making suggestion and, in turn, improve the corporations’ organizational

performance [175].

4.3.3. Data Acquisition

Data acquisition is simply regarded as the process of collecting, of gathering,
and of measuring any raw data from several sources to be used for data analysis, for
decision-making, and for reporting purposes [179]. Data acquisition is a very
important step in the process of data analysis, as the quality, the accuracy, and the
relevance of the data that are collected. Data acquisition can significantly impact
the quality (and quantity) of the potential insights that can be derived from any

subsequent analysis [180].

The data acquisition process may typically involve several methods and
numerous techniques, depending on the type of data that is needed and the
resources that are available. Some very basic and common data acquisition

techniques include the ones that follow in the bullets below:

e Surveys and questionnaires: These are tools that are extensively used in
order to collect data from various individuals or from groups, on a variety of
topics, like customer feedback, like employee engagement, or like various
market trends [181].

e Web scraping: This tools is about data extraction from online (internet)
websites and other online sources, which 1s typically conducted by

programming (scripts) that form automated bots (or “spiders”), that wonder
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around the inter-‘net” and gather what is regarded as “useful” information
filtered by a specific topic or an industry [182)].

APIs (Application Programming Interfaces): The APIs are acting as servants
that bring useful information to a user upon specific requests. Similar to
scraping, they allow for automated data extraction from online platforms, but
contrary to scraping this is done by following specific pre-set methods that
return properly formalized information. The APIs are usually applied in
websites like online databases, like social media, or other web services,
enabling for the efficient data collection and integration [183].

Direct observation and measurement: There are cases where the data have
to be collected through primary data collection (primary sources). This is
usually done through direct observation, through questionnaires, through
experiments, or through other forms of empirical research [184].

Secondary data sources: Also, there is the case that researchers will need to
gain access and acquire information from various existing (primarily
collected) data sources, like databases, like government reports, or like
academic publications, which can, to some extent, provide extra useful

insights (and support) for the primary data collection efforts, too [180].

The final choice regarding the best data acquisition method usually depends on

several factors, like the research objectives, the type of the available data (and the

data that are actually required, since these two sets may not be necessarily the

same), and also the resources that are available for data collection. Irrespective to

the method to be selected, it 1s important to guarantee the quality, the reliability and

the representativeness of the collected data — which is not only an ethical

requirements but also a beneficial principle to the success of the data analysis

process [179].

4.3.4.Data Cleaning

The process of data cleaning, which is also known as process of “data cleansing”

or of “data scrubbing”, focuses on the identification and the correction of errors, of
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inconsistencies, and of inaccuracies found in the available datasets. It is applied in

order to guarantee that the data is of high quality, that it is very accurate, and that it

is also very reliable for the next steps to follow in the analysis [179]. This pre-

processing is important since the presence of any dirty data will most likely lead to

erroneous parsing and eventually to biased or to incorrect results, which will affect

the reliability and validity of the final inferred conclusions [185].

The process of data cleaning can involve a number of tasks, such as:

Removing duplicate records: When the available dataset includes duplicate
entries, these can skew the anticipated results of the data analysis and can
lead to incomplete or incorrect conclusions. So, it 1s important to identify and
eliminate any duplicate records during the data cleaning process [186].
Handling missing values: It is quite common that the ‘raw” datasets will
include missing data which can quite easily result from a variety of issues,
like data entry errors or like non-response in the source-files (e.g. surveys).
In order to properly handle the missing values, it is important to design
actions that involve imputation (which means to replace any missing values
with well-estimated values) or in some cases deletion, depending on the
extent and the type (nature) of the missing data [187].

Correcting inconsistencies and errors: There can exist various data
inconsistencies which can occur when the ‘raw” data is collected from
different origins or include various types of sources or when there are data
entry errors accumulated and passed from edit to edit. The identification and
the correction of such issues is imperative in order to guarantee the data
consistency and information accuracy [179].

Outlier detection and treatment: The outliers are specific data points that can
significantly deviate from the norm or the general pattern of the rest of the
data. The identification and the addressing of outliers can help experts to
prevent their undue (negative) effects on the outcome of the data analysis.
Knowing which and why outliers appear can also be quite useful information

when properly treated. As the author of [188] states “an outlier often contains

75/ 144



useful information about abnormal characteristics of the systems and
entities that impact the data-generation process. The recognition of such
unusual characteristics provides useful application-specific insights.”.

e Data transformation and normalization: There can exist cases where the
data may require transformation and/or normalization in order to ensure
consistency and comparability across several variables, across units, or

across scales [185].

The process of data cleaning is an iterative and quite often a very time-
consuming process. This has been the case of the cleaning that was required for the
available datasets that were tried and used in this thesis. However, it is very crucial
to invest the required time and resources (expertise gained through analysis) in this
preliminary point in time, as such an investment can ensure that the data is fit for
the next steps of the analysis, gradually leading to better processed, more reliable,

and more accurate insights [179].

4.3.5. Multicollinearity

Multicollinearity is a statistical phenomenon which emerges when there are
two or more predictor variables (usually in a multiple regression model) which are
highly correlated. So, in other words, multicollinearity happens when one of the
predictor variables seems to be linearly (and almost directly) predicted from the

other ones, with a high (definite) degree of accuracy.

The existence of multicollinearity can cause a series of serious problems in the

regression analysis:

e For starters, it can drive towards unstable (incorrect) estimates about the
regression coefficients. This is because small changes in the data can easily
produce significant changes to the (estimated) coefficients, thus creating
scenarios where it will be difficult if not impossible to properly interpret the

results.
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e Also, the standard errors of the model's coefficients will tend to be inflated
and in turn this will distort the determination of the statistical importance of
any individual predictor variables.

e Finally, the overall goodness-of-fit (namely “R-squared’) of the created model
may be unreasonably high, while the real contribution of each one of the
individual predictor variables may also be unreasonably difficult to

determine.

In order to detect any existing multicollinearity, the experts often have to look
at the correlation matrix that depicts the various predictor variables or to calculate
the variance inflation factor (VIF) for each one of the predictor variables. In order to
address multicollinearity, the experts may consider removing one (or more) of the
highly correlated predictor variables (dimensions), or to combine them into a single
variable, or to use techniques like the principal component analysis (PCA) or the

ridge regression.

4.3.6.Exploratory Data Analysis

The exploratory Data Analysis (EDA) is a very important step in the way that the
data analysis process is being involved in the use of several methods in order to gain
an primary understanding of the nature of the data, its inner structure, and its
dominating characteristics before proceeding to the application of any advanced
statistical methods or any machine learning algorithms [189]. The key objective of
EDA is to manage the pattern identification, the trends, the outliers, and the
potential relationships that may exist among variables, as well as to detect various
1ssues and/or anomalies of the data that could affect the results of the subsequent

analysis [190].

The EDA can be typically conducted by the facilitation of several approaches,

like the ones found in the bullets to follow:

e Univariate analysis: This 1s an important analysis that involves the

investigation (examination) of various individual variables, like calculating
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descriptive statistics (the mean, the median, or the standard deviation) or like
visualizing data distributions using histograms or box plots [191].

e Bivariate analysis: The bivariate analysis is an approach that involves the
exploration of the relationships that may exist between two specific
variables, like using the scatter plots in order to visualize the correlations or
the cross-tabulations to distinguish (and then examine) any associations
found between categorical variables [189].

e Multivariate analysis: The multivariate analysis is a method that focuses on
the examination of relationships between multiple variables at the same
time. For instance, the use of techniques like the principal component
analysis (PCA) or cluster analysis in order to identify any underlying

patterns or any groupings in the given data [190].

The EDA 1is typically an iterative and an interactive procedure, where data
analysts use various visualization tools and several statistical techniques in order
to generate impactful insights and thus to enhance and refine their initial
understanding of the collected data [191]. The EDA is helping experts to reach
accurate, reliable and, most importantly, meaningful conclusions by creating a
robust (solid) foundation for the subsequent modeling and the hypothesis testing

[189].

4.3.7.Data Modeling, Definitions and Classification

Data modeling is related to the process of creation and more precisely, the
creation of proper representation of the various data structures and their innate
relationships as these exist in a dataset. This process helps the experts to guide their
development and the evaluation of the ML algorithms and/or statistical models
towards the right direction [192]. Data modeling typically includes the exercising of
various techniques, like regression, like classification, like clustering, or like
dimensionality reduction. The selection of the technique depends to a great extent
to the nature of the data and to the specific objectives of the data analysis, per case

[193].
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In more detail, when viewing data modeling from the context of the culture
metrics evaluation, the data classification is a particularly relevant (and highly
important) data modeling technique. The classification is in simple terms a
supervised learning method which aims to the prediction of the existing discrete
class label (or category) of the available (given) data instance, according to its
expressed features or attributes (or dimensions) [177]. Some examples of
classification algorithms may include the logistic regression, the support vector
machines (SVMs), the decision trees, and the neural networks, among many others

[193].

In order to perform classification, a part of the original dataset, called training
dataset, which is associated with known class labels, is used in order to properly
"train’ the model, which, in turn, learns the existing relationship between the input
features (dimensions) and the output class labels (the output layer of classifiers)
[192]. When the training is complete, the predictor can be applied to new, unseen
data (usually the rest of the original dataset) in order to predict its class labels
according to the relationships it learned [177]. As to the performance of the
classification models, this is usually estimated (assessed) by various metrics of
accuracy, of precision, of recall, or of Fl-score, which can provide a very good
indication of how well the model generalizes to new (unseen) data and how well

does it predicts class labels [192)].

In conclusion, data modeling, and more specifically the data classification, is
playing a key role in the data analysis of culture metrics (or employee morale
factors) and to their potential effect on the corporate performance. By using the
classification methods described in this section, the experts are able to develop
predictive models that can help them to identify and to better understand the
potential relationships that may exist among various non-financial and financial
metrics. For example, by primarily looking at the innate features that culture
metrics hold and by answering which are the most dominant ones and to which

extent one or more of their features (dimensions) can be used and by which
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performance predictor, the experts can be led to educated decisions and to draw

useful conclusions for a company’s performance outcomes.

4.3.8.Regression Functions

The regression functions are typically used in order to model the existing

relationship(s) between a dependent variable (target) and one or more independent

variables (features or dimensions). There are different regression algorithms that

have been historically developed in order to address several types of data and

relationships. There is a brief overview of a few basic regression techniques given

in the bullets of the list to follow:

Linear Regression: This is a quite simple and widely used technique for
modeling the existing relationship between a target variable (as already
mentioned) and one or more input features (or dimensions) using a linear
function [177]. The structure of the algorithm is designed to seek a solution
that will minimize the sum of squared errors expressed between the
predicted and the actual target values.

KNN Regressor: This is namely the “k-Nearest Neighbors (KNN) regressor”
which is a non-parametric, and ‘lazy learning algorithm” which can predict
the target value according to the average of the k-nearest training instances
[192]. The optimal k value is typically determined through a cross-validation
procedure in order to minimize any prediction errors.

SVM Regressor: The Support Vector Machines (SVM) is an ML technique
which is quite versatile. The SVM can be used for regression tasks, known as
Support Vector Regression (SVR) [194]. It can use either a Linear or Gaussian
(Radial Basis Function) kernels. The SVR is looking for a function that can fit
the data within a pre-specified margin of tolerance while it minimizes the
model complexity.

Decision Trees: The decision tree method of regression includes the
recursive partitioning of the input space and the fitting of a simple model

(e.g., a constant) within each one of the partitions [177]. The parameter called
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‘max_depth” controls the tree depth. The deeper trees present, as expected,
more complex models but also have a higher risk of overfitting.

e Random Forest Regressor: The random forests are an ensemble (a mix) of
various learning functions, like a combination of multiple decision trees that
ailms to improve the prediction performance and to reduce the risk of
overfitting [195]. Each one of the trees is being trained on a bootstrap sample
of the data and then a random subset of the features (dimensions), leads to a
diverse set of models which are combined to collectively produce more
robust predictions.

e Gradient Boosting: This is one more ensemble method which is combining
weak learners (typically this means shallow decision trees) in a stage-wise
manner in order to minimize a given loss (optimization) function [196]. This
method 1s able to capture the complex relationships in the data and to
achieve a quite high predictive performance by iteratively fitting its models

to the residuals of the previously created models.

4.3.9.Other Predictive Models

As it has already been well-established, the various predictive models are using
input features in order to create mathematical relationships that map the inputs to
the target variable. There exist several types of predictive models in literature,
including regression, classification, and time series models. In the science of
predictive modeling, the final quality of the designed model is being assessed by
measuring, as already mentioned, its accuracy, its precision, its recall, its F1-score,
or other evaluation metrics, based on the nature of the problem type [177]. In order
to avoid issues related to overfitting and to improve the generalization, the
techniques of cross-validation, of regqularization, and of early stopping can be

employed [197].

In the bullets to follow there are two extra types of algorithms mentioned, which

may be used for building models based on the respective prediction:
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Neural networks: These are highly flexible and quite powerful models that
consist of many interconnected layers of artificial neurons which create networks
and are capable of approximating extremely complex relationships between their

inputs and their outputs [197].

Ensemble methods: These models, similar to random forests and to gradient
boosting, are designed to combine a variety of weak learners in order to create a

much more robust and more accurate predictive model [195], [196].

4.3.10. Forecasting strength and challenges

The forecasting capability is an essential component of the decision-making
processes and can be applied on several disciplines and scientific (or commercial)
fields like finance, like economics, like supply chain management, and like
marketing [198]. The various forecasting models can help the corporations /
organizations to reach informed decisions (conclusions), to effectively allocate
resources, and to proactively prepare for any potential risks. Nevertheless, there is
a variety of factors that can influence the robustness, the strength, and the accuracy
of the forecasts, thus leading to various challenges in the process. A brief overview

of important forecasting characteristic is given in the bullets to follow:

e Strength: Any well-designed forecasting models can supply the experts with
very valuable insights into the future trends, thus enabling the businesses to
plan and adapt their strategies, accordingly. The recent advances in ML and
Al have been leading to the development of very sophisticated forecasting
models. These models are able to handle very large amounts of data and to
capture the complex relationships between variables [199].

o Data quality: The high-quality datasets are an essential part of forecasting
accuracy. Conversely, any inaccurate, incomplete, or outdated data can
easily lead to false or erroneous predictions and to undermine the
effectiveness of the forecasting models [200]. So, ensuring the data quality

for the forecasting process is an essential aspect to overcome this challenge.
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e Model selection: Selecting an appropriate forecasting model is based on
numerous factors, including a) the type of data, b) the relationships among
the variables, and c) the forecasting horizon. The selection of a wrong model
can gradually lead to unseeingly suboptimal forecasts [199]. This is why the
cross-validation and the model comparison techniques can be so helpful in
the identification of the most suitable model per case (for a given problem).

e Uncertainty: The is an inherent uncertainty to forecasting, as the future
events are being influenced by several factors which are difficult to predict
quantified [198]. The quantification of the uncertainty that is associated with
forecasts is very important for the comprehension of the limitations of the
predictions (per case) and for making educated decisions.

e Dynamic environments: Any rapid changes in the business landscape (like
market conditions, like technology, and like external factors) make the
forecasting a challenging procedure. Nevertheless, the adaptation of special
forecasting models that can account for these typical changes is essential in

order to maintain the predictions' accuracy [200].

4.4. Formalization

The formalization, in the context of the data mining and the data processing for
evaluating culture metrics as predictors of corporate performance, is referring to the
procedure that is dedicated to the systematic organization, documentation, and
presentation of the several findings that have been obtained by the data analysis
[201]. This is an important step which guarantees that the results will be simple, clear
and transparent, easily replicable, and that they can be effectively circulated among
stakeholders. The formalization, when done correctly, provides a concrete
foundation to the experts for decision-making and for the enhancement of strategic

development.

The process of (results) formalization involves the following steps in bullets:
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Meta-processing - Documentation: The clear documentation of the data
mining and the processing methods, which includes the steps of data
acquisition, the data cleaning, the data analysis, and the data modeling, is
crucial in guaranteeing the transparency and the reproducibility of any
research or study [202]. Such a documentation needs to sufficiently describe
the various methodologies that were employed, the respective assumptions
that were made, and the limitations that have been encountered (and how
they were faced), and finally, any regulatory or ethical considerations
involved.

Validation: This is a crucial aspect of formalization as it involves the
assessment of the robustness and the accuracy of the findings, typically
using cross-validation, or by sensitivity analysis, or by comparisons with
similar studies [203]. The step of validation helps experts to confirm the
outcome credibility. It also allows them to be confident in the assumptions
made and, in the conclusions drawn from the data analysis.

Inference - Interpretation: The results that were collected from the data
mining and the data processing need to be interpreted in the context of the
research question, which in this thesis regards the evaluation of culture
metrics as predictors of corporate performance. The interpretation of the
results always involves the identification of the key insights and the various
implications that the context may pose on the findings (here for the nature
of businesses), as well as understanding and expecting any potential
limitations or areas that may require further research [201].

Presentation - Communication: The presentation of the results in a clear,
concise, and accessible manner 1s very important as this guarantees that all
stakeholders will be able to understand and to act upon the findings of the
research. The presentation may include visualizations and/or tables, and/or
concise summaries in order to fully convey the main conclusions and to
stress their implications for the corporate performance vs. culture metrics

(employee morale factors) [202].
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Concluding, the formalization is a last but vital step in the data mining
procedure and in the overall processing workflow, as it enables and enhances the
effective communication and the pragmatic application of the research findings in
the context, here more specifically, of the culture metrics evaluation as potential

predictors of corporate performance.
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5. Correlation Analysis

In the context of evaluating a company'’s performance, one very important step
is to explicitly define the factors that are contributing to a high-rating (of that
company) when it is being reviewed by its employees. To determine whether this
hypothesisis true, 1.e, to guarantee that such ratings can stand as indicative metrics
for the purpose of rating a company's performing potential (at least by the
employees’ point of view), we primarily need to study various datasets that may hold
the information of such associations. Since glassdoor.com is one of the biggest
websites that focus on conducting this type of company ratings, the focus is paid
onto retrieving such a dataset and conducting a correlation analysis on its available
dimensions, since such an analysis can play a pivotal role in determining whether
there 1s a linear association between specific cultural factors and the company's

overall review performance.

The dominant idea is to succeed in finding a dominant factor (or the smallest
set of the most dominant factors and their participation percentages) that can
predict whether a company is highly rated in the perception of its most related
stakeholders. Once the documented predictor has been consolidated as an
emerging representative of such ratings, it will be eligible for further use in more

complex analyses, including ones that debate a company's financial performance.

5.1. Preprocessing — Data Loading

The paragraphs to follow present the main stages of the data-mining and
analysis conducted in order to reach to a few safe conclusions that can complement
the thesis hypothesis, at least for the case of United States (since all data refer to
companies based in US). The processing was done using Python 3.7.2, loaded with
commonly used libraries for data analysis and visualization like Numpy, Plotly,

Pandas, Matplotlib, Seaborn, and Scikit-learn.
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e NumPy is a library used for numerical computing in Python. It supports

working with algebra arrays, matrices, and with various mathematical

functions. It is quite useful for computations/operations on large data sets.

e Plotly is a famous library that creates interactive, web-based visualizations.

It can support a wide range of several chart types, including customizable

representations of bar charts, line charts, scatter plots, and more.

e Pandasisawell-known and powerful data manipulation and analysis library

that is quite popular in Python. It can provide data structures like Series and

DataFrame in order to handle and process information in a flexible and

efficient fashion. It is widely used to clean, to transform, and to analyze data.

e Matplotlib is a well-known plotting library for Python. It provides a wide

range of functionalities for static, interactive, and animated visualizations.

e Seaborn is a notable statistical data visualization library which is built and

running on top of Matplotlib. It can provide a high-level user interface (UI)

that facilitates the creation of informative and attractive statistical

representations using computer graphics. It includes several built-in themes

and color palettes to create aesthetically pleasing visualizations.

e Scikit-learn library is a popular Python library for ML and for data analysis.

The original .csv data is presented on the screenshot of Figure 5.1 below:
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Figure 5.1: The original dataset of the Glassdoor.com review ratings (20 columns, 17050 rows).
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5.2. 1% pass — Data Reviewing

A brief data research reveals that there exist only a few columns, like the third
one (highlighted on Figure 5.1) which is called “description” that are completely
populated by unique information (17050 rows). There are many other columns that

with missing values. A graphical representation of the issue is shown in Figure 5.2.
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Figure 5.2: The percentage of missing information per column.

It is apparent that ‘revenue’ is the dimension that has more than 40% of its
columns unpopulated. In general, missing data can significantly impact the data
analysis, leading to either biased or inaccurate results. When data is missing, it can
introduce uncertainty into the analysis, reducing the power of the statistical tests
and potentially causing to draw incorrect conclusions and to receive mislead
decisions. Missing data can also affect the representativeness of the sample, which
leads to issues of generalizing the results to a broader population. Moreover, missing
data can also challenge the analysis of the potential relationships among the
available variables, as it can mask the true (existing) associations, or it can create
spurious correlations. Depending on the nature of the missing data (missing

completely at random, missing at random, or not missing at random) and the
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proportion of ‘missingness’, there are different techniques like imputation and/or
deletion and/or weighted analysis that when employed they can mitigate the
impact of missing data on the analysis. Here, we consider that information is
missing at random. An interesting insight is to try to reveal the allotment of the
recorded reviews, by sorting the available companies according to their revenue
range. As Figure 5.3. depicts, the higher the revenue of the reviewed company, the

higher the reviews volume.
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Figure 5.3: The distribution of the reviewed companies based on revenue range.

This result is to be expected to some extent and this is for several reasons;
Firstly, most of the larger and higher revenue-generating companies generally
employ more people, thus increasing the likelihood of having a larger number of
reviews. So, more employees will lead to more experiences, and thus opinions and

perspectives which can contribute to the overall number of the reviews, per case.

Secondly, the successful and notable companies often are the ones that receive
more public attention, which leads employees to be further inclined to share their
unique experiences when working for such corporations/organizations. Most of

these corporations (companies) usually project a stronger and more significant
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Percentage

online presence in dedicated platforms which makes employees willing to leave

their reviews.

Thirdly, higher revenue companies usually have more structured HR
departments and feedback mechanisms encouraging employees for feedback,
(either internally or externally). This can result in a higher employee’s review

volume, as they feel their voices will be taken into account by their corporation.

Lastly, employees at companies with higher revenues can have higher
expectations (regarding their work environment), their benefits, and their career
opportunities. If these expectations are met (or exceeded), the employees are likely
to leave a positive review. If not, then employees may leave negative reviews to
express dissatisfaction. In both cases, the higher review volume is attributed to

higher revenue of the company and the associated employee expectations.

Proceeding with the insights that emerge from a brief data analysis focusing
into distributions of various dimensions of the dataset, Figure 5.4 depicts the

calculations’ result of the distribution of the top-30 companies based on “Industry”.
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Figure 5.4: The distribution of the reviewed companies based on revenue range.
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The identifiable presence of a large number of “healthcare” companies in the
company review dataset (Glassdoor.com) may be due to a number of reasons. One
possibility is that the respective industry is one of the largest (and fastest-growing)
sectors in the United States (US) with millions of stakeholders. As a result, there
exist many employees who raise the percentage of those that are interested in
sharing their experiences and to seek information for potential employers. In
addition, the specific group may be more inclined to use Glassdoor due to the job’s
nature, as the work environment, the management, etc., favor responsibility and
accountability which can significantly impact their job satisfaction and overall

well-being.

According to the US Bureau of Labor Statistics, the industry of healthcare is one
of the largest employing industries in U. Other major industries include the retail
trade, the professional and business services, the manufacturing, the education, the
healthcare services, the leisure and the hospitality. The distribution of companies
in the US varies per industry. Some sectors like retail and professional services have
a larger share, while some others such as mining and utilities have a limited share.
It is important though to note that the companies’ distribution in this dataset may
not perfectly represent the one in the US based on industry. The dataset can be
influenced by several factors like the user demographics, the company size, and the

company practices/policies regarding employee feedback.

Mentioning bias and demographics, the existence of the “locations” column can
further facilitate the data analysis research. It can reveal useful information about
the spread of the reviews on the US map, either in terms of “industry” load or
‘revenue” load. After data processing on the ‘location” column to transform the
records from simple strings to enumerated data types (in Python programming) of
city and state combinations we generate three different maps, depicted in Figure

5.5, that depict, in color-mapped values:

a. the most popular industry per state

b. the most popular revenue range per state

91/144



C. average company rating per state
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Figure 5.5a: Most popular industry per state.

Most Popular Revenue Range

200

150

100

Figure 5.5b: Most popular revenue range per state.

Job Rating

Figure 5.5c: Company review (overall) rating per state.
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A look at the color distribution of Figures 5.5a and 5.5b indicate that the
differences are very slight and the reason behind that is that the count of reviews of
healthcare companies dominates, with the only exception being Alaska where the
highest count is assigned to education. The color-matching of Figures 5.5a and 5.5b
1s also justified to some extent by the information inferred when studying Figures
5.3 and 5.4. Figure 5.5.c dictates that the highest job ratings can be found in Hawaii,
Alaska, and Mississippi.

Next, we investigate two other columns of the dataset, called “ceo_approval” and
‘ceo_count” since the literate review dictates that some useful indicators may exist
to be found related to the CEO approval and the employee rating of a company. Such
correlations will be examined further in the paragraphs to follow. The ceo_approval
in this dataset is expressed as a percentage of approval by each company reviews
record and the “ceo_count” is a factor that expressed the number of reviews, or
otherwise the weight of that percentage. The plotting of the ceo_count has been

applied in alogl0 scale since it has large variation (median 41, average 105).

0.7 -

Density
o = o
i un (=11

=4
w

0.2 -
0.1 -
0.0 l '
1 2 3
ceo_count

4

0.025 -

0.020 -

Density

0.010 -

0.005 -

0.000 -

0.015 -

20

40 60
ceo_approval

80

100

Figure 5.6: Distribution (density) of ceo_count (log10) and ceo_approval.

Another useful insight is to examine the ceo_approval percentage distribution
against each industry, which can be done by creating the boxplot of Figure 5.7. The
industries shown in the boxplot are the top 30 (most popular of all in terms of

number of occurrences).
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Figure 5.7: Boxplot of CEO approval vs. Industry for the top 30 most popular industries.

By looking at the boxplot, it is obvious that the median of the CEO approval is

quite stable across all industries. This could be due to several reasons:

General satisfaction: In most of the industries, the employees may have a
general satisfaction level (baseline) with their respective CEOs, which leads
to a similar median of approval rates.

Central tendency: The median is regarded as a measure of central tendency,
and it is less sensitive to any extreme values (outliers) than the mean. This
1s a property that can easily lead to a more stable median across the variety
of industries even with the existing differences in the spread (spectrum) or
the extreme values of the CEO approval ratings.

Industry-independent factors: Due to the vast differentiating characteristics
of companies, the factors affecting the CEO approval ratings may be closely
related to the company size, the culture, the management style, or the
leadership qualities rather than the specific industry itself. Mergers are
actually making this an even harder challenge to confine the semantics (the
anticipated characteristics) under a sole title. As a result, the median of the

CEO approval rate may not vary significantly across various industries.
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5.3. 1% pass — Exploratory Analysis

In a similar fashion to what was done for the ceo_approval and ceo_count, we
do for the columns of ‘reviews” and “rating” in order to examine the count of reviews
in relation to the distribution of the (overall) rating occurrence. The results of the
calculations are depicted in Figure 5.8. The plotting of the reviews has been applied

in a logl0 scale since it has large variation (median 44, average 120).
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Figure 5.8: Distribution (density) of reviews (log10) and rating.

An important observation is depicted in Figure 5.9, which depicts a scatterplot

between the records of the columns ceo_approval and (overall) rating.
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Figure 5.9: Scatterplot depicting the correlation between CEO Approval and (overall) Rating.
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The regression line was added to stress out the quite strong positive correlation
that seems to exist between the two dataset dimensions. The appearing positive
correlation between these two dimensions exists because, as it has already been
mentioned in the preceding sections of this work, a CEQ's leadership style, vision,
and decision-making can have a significant impact on employees' overall
experience and satisfaction at work. When a company’s employees feel that their
CEO is competent, supportive, and transparent, they often feel doing business in a
deeply positive work environment, sharing higher employee morale, and presenting
better company performance. In turn, employees are more likely to give their
companies higher ratings. On the other hand, if a CEO is perceived as quite
ineffective or that lacks in leadership qualities, his/her employees may feel less
satisfied with their duties in the work place and rate their companies lower. This
relationship between the CEO approval and the employee rating is not surprising as

the CEO plays a critical role in shaping a company's culture and work experience.

To further examine if the salary plays any significant role to employee
satisfaction, and thus review the ‘rating’, we process the unit “salary” data,
converting its records to yearly salary and then comparing each row against the
‘rating”, using the scatterplot of Figure 5.10. It is apparent (and justified by the

literature review) that there is no strong correlation between these two dimensions.
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Figure 5.10: Scatterplot depicting the correlation between Yearly Salary and (overall) Rating.
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A very important column of the given dataset, that is very much worth diving
into, is "Happiness’, which is a column that includes tabulated data in the form of
free text (string). This string can be separated into 13 distinctive (nominal) sub-

categories that, according to the Glassdoor.com schema, intend to record employee

happiness.

These 13 sub-dimensions are:

e Work Happiness Score,
e Achievement,
e Learning,
e Flexibility,
e Support,
e Compensation,
e Purpose,
e Appreciation,
e Management,
e Inclusion,
e Enerqy,
e Trust,and
e Belonging.
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Figure 5.11: Contribution of all Happiness sub-dimensions across the top-30 most popular industries.

The idea is to examine whether these sub-dimensions vary across various fields

of industry. In order to present the contribution of each sub-dimension on each
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happiness

industry and in a fashion that would enable the comparability of all industries, the

bar-graphs of Figure 5.11 were created for the 30 most popular industries.

Please note that each sub-dimension is expressed in a percentage, 1.e., an integer
number value ranging from 0 to 100. Also, please note that the visual result of Figure
5.11 which depicts the contribution (score) of all Happiness sub-dimensions across
the top-30 most popular industries, was quite similar for all industries, not just the
top-30 in popularity. However, the rest of the industries were not represented in the

graph in order to keep an aesthetically pleasing and visually interpretable result.

As regards the particularities of the “happiness” column, it is quite anticipated
to observe a positive correlation between its sub-dimensions. We also expect to
observe a correlation between each one of “happiness” sub-dimensions and ‘rating”.
Figure 5.12 justifies this expectation by the strong positive correlation that is
depicted in its scatterplot between the sub-dimension of “happiness” called “Work

Happiness Score” against the dimension of ‘rating”.
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Figure 5.12: Scatterplot depicting the correlation between Work Happiness Score and (overall) Rating.

The two aforementioned dimensions present a strong positive correlation
because both of these metrics (in the general case) reflect employee satisfaction and

their overall experience at a company. A higher work happiness score will typically
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mean that the employees are content with various aspects of their job, like work-life
balance, their labor compensation, the work environment, and the career growth
opportunities. Similarly, a higher rating given to a company is an indicator of a
positive employee perception for the respective company, its management, and its
practices/policies. When the employees are happy with the work they produce, they
are more likely to reciprocate by rating their company higher. In contrast, if the
same employees are unhappy or quite dissatisfied with their job, then they tend to
provide lower ratings to their boss or company. This directly leads to the observation

of a positive correlation between “work happiness score” and ‘rating”.

Another aspect worth examining is the distribution of happiness (“work
happiness score”) against various ‘roles”. The “roles” (csv column) is a dimension of
the given dataset which includes information about the ratings that various roles
(professions) have attributed to their company being reviewed (csv row). The data
in this field are given as ‘free text’, so some pre-processing is important for

separating the available roles and for assigning each one to a rating (ratio data type).

After dropping the records (csv cells) that miss information in the respective
rows of "happiness” we proceed combining roles (called “titles” here) that are similar
across all companies by grouping them together. Then we calculate an average (a
mean value) for each job title. The calculations generate a bar plot of the mean "work

happiness score" for job titles that have greater than 20 records in the dataset.

Figure 5.13: Bar graph of the distribution of Work Happiness Score against various Titles (Professions).
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The results reveal that employee happiness is higher for the following titles:
Graduate Researcher, Research Assistant, Tutor, Post-doctoral Fellow, Teaching-
Assistant, Substitute Teacher, Office Assistant, Custodian, Instructor, Bus Driver,

Administrative Assistant, Home Health Aide, Teacher, Bartender etc.

The results also reveal that employee happiness is lower for the following titles:
Therapist, Counselor, Mental Health Technician, Call Center Representative,
Pharmacy Technician, Production Associate, Truck Driver, Direct Support
Professional, Order Picker, Case Manager, Maintenance Technician, Driver,

Insurance Agent, Service Technician, Consultant, Receptionist, Phlebotomist etc.

5.4. 2" pass — Feature Processing

After the initial data review and pre-processing pass, two interesting questions
are arising, complementary to the main goal that is predicting the company rating
by the most indicative dimensions; a) is there any chance that the compensation is
an important factor taken into consideration when reviewing a company? b) are
there any other factors (like what constitutes a company culture) which play a more
significant role to more enthusiastic company reviews? The following paragraphs

aspire to shed more light into these questions and that kind of data relations.

Removing Irrelevant Dimensions (columns). Towards that new quest, which
eventually aspires to lead to liable company rating predictors, there are a few
irrelevant data (columns) blocking the way and which seem best to remove. These
are the columns ‘roles’, “salary”’, ‘“locations’, “description’, ‘name”’, “website’,
‘headquarters’, “interview_experience’, “interview_difficulty”’, “interview_duration”,
and “Interview_count”. This is because these columns contain data that are not

related torating (which is what contributes to the predictor). After their removal, the

original full dataset decreases from 17050 records down to 15494 records.

Another essential extra step that can be taken in order to increase the results’
validity is to remove any companies that have a minimum number of reviews. This

1s attempted so that their weighting contribution, which may be much smaller than
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the rest of the group, will not interfere with the most credible data. By removing all
of the companies that present less than 20 reviews in the ‘reviews” column the
resulting new dataset records are minimized down to 10916. This dataset still leaves

plenty of room for credible correlation calculations and for fruitful post-processing.

Attributing weighted credibility: The next step is to create a weighted measure
of the “ceo_approval” field based on the “ceo_count”. For this, firstly we replace the
non-populated fields of “ceo_count” with a numeric value (0). Then the “ceo_count”
percentage 1s converted into an integer and finally the initial “ceo_approval”’ value
is replaced with its calculated weighted mean (based on “‘ceo_count”). This data
manipulation will rather enhance (instead of skew or corrupt) a) the information of

this dimension and b) its inherent data relations with the rest of the dataset.

Extracting extra sub-dimensions: The column ‘ratings” (plural) includes five (5)
more sub-dimensions in the form of free-text, which is formatted as five pairs of
nominal data types:

e Work/Life Balance,
e Compensation/Benefits,
e Job Security/Advancement,

e Management, and
e Culture,

Each one of them is delimited with commas and followed by ratio data types

(numeric values of one decimal point resolution ranging from 0.0 to 5.0).

Replacing nominal data: The column ‘“industry” although highly populated,
includes some fields that have no data (null or NaN). Such fields are replaced with

the nominal value (string) ‘unknown’.

Removing records (rows) with missing data: Two extra columns that can be
used for weighting the results on a later stage are the “employees” dimension (which
includes nine (9) nominal values about the company size, given as strings unveiling
the range of employee count), and ‘revenue” dimension (which include nine (9)

nominal values about the company’s revenue).
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The nine nominal values of the “employees” dimension are:

1 employee,

2 to 10 employees,

11 to 50 employees,

50 to 200 employees,

201 to 500 employees,

501 to 1000 employees,

1001 to 5000 employees,

5001 to 10000 employees, and
10000+ employees.

© O N g~ wbh =

The nine nominal values of the “revenue” dimension are:

less than SIM (USD),
1Mto15M (USD),
5Mto525M (USD),
25Mt025100M (USD),
100Mto100500M (USD),
500Mt05001B (USD),
1Btol5B (USD),
5Bto510B (USD), and
more than S10B (USD).

© 0o N AR wN-

Both dimensions are highly populated in the given dataset so the impact for
removing any rows (companies) that have NaN in any of these two columns, will be

minimal. After the deletion the dataset records decrease to 7823.

5.5. 2" pass - Exploratory Analysis

The paragraphs to follow aim at summarizing, visualizing, and promoting a
better understanding of the main characteristics that dominate in the given dataset.
One of the first tools to use in this section is the correlation matrix, which provides
a comprehensive view of the linear relationships between pairs of dimensions

n i n 1

(‘rating”, “ceo_approval’, “employees’, ‘revenue” and the five sub-dimensions of
‘ratings”). The correlation matrix of Figure 5.14 contains the correlation coefficients
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in graded coloring to visually ‘quantify’ the strength and direction of these

relationships.
1.00
rating
0.75
ceo_approval
0.50
employees -
revenue - -0.25
Management - 0.00
Compensation/Benefits . _0.25
Job Security/Advancement
-0.50
Culture
-0.75
Work/Life Balance
-1.00

rating
ceo_approval
employees -
revenue -
Management
Compensation/Benefits -
Job Security/Advancement
Culture
Work/Life Balance

Figure 5.14: Correlation matrix depicting strong and weak relations using a heat-map visualization.

By examining the correlation matrix of Figure 5.14 we gain valuable insights into
which variables are positively or negatively correlated. This allows for an easier
identification of potentially useful dimensions that can lead to successful
predictors, or that are characterized by multicollinearity or/and areas for further

Investigation.

As we can observe, the five sub-dimensions of ‘ratings” present a very small
correlation with company size (‘employees”) and the company’s revenue
(‘revenue”). A positive correlation between the other features is also apparent (and

stronger) and it will be analyzed in detail in the paragraphs to follow. In overall, such
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an exploratory analysis using correlation matrices plays a crucial role in laying the
foundation for more advanced data analysis techniques in a pursuit towards well-
informed decision-making. Any further processing will now focus in identifying
trends, patterns, anomalies. We will proceed to unveil the potential relationships
that may exist between the variables we just laid our interest upon, in order to

develop a credible model (predictor) and to further generate data-driven questions.

work satisfaction vs company size

4
1 employee,

2 to 10 employees,

11 to 50 employees,

50 to 200 employees,

201 to 500 employees,

501 to 1000 employees,

1001 to 5000 employees,

5001 to 10000 employees, and
10000+ employees.

rating

3.6

2

0-

8 -

4 - I

24 |

o - : . . . : ‘ _a
- ~ m < n © ~ ®

employees

e NoTO AN

4.

3
3
3
3

Figure 5.15: Relation of company rating to company size (employees).
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work satisfaction vs company revenue

3.8 4

less than $1M (USD),
IMtol5M (USD),
5Mto525M (USD),
25Mt025100M (USD),
100Mtol00500M (USD),
500Mt05001B (USD),
1Btol5B (USD),
5Bt0510B (USD), and
more than $10B (USD).

3.6

3.4 -

3.2 -

3.0 == g | ] 0 0 0 ] —
— ~ m =t Tal =] r~ o L=}

revenue

rating

=Y
LN R N

o]

Figure 5.16: Relation of company rating to company revenue.

Since the two dimensions of “employees” and ‘revenue” present a very small
correlation with all other dimensions of “ratings” (plural), it is advisable to further

examine the column ‘rating” in relation to each one of them.

Figures 5.15 and 5.16 present the relation of rating increase in respect to
company size and company revenue, respectively. It is important to note that in
both figures the y axis begins from value 3, not zero, in order to visually enhance the
differences of the bar heights and facilitate the comparisons. In both figures, the bar-
graphs begin from the smallest values (ranges) on the left and end to the highest
values (ranges) on the right. The texts were replaced with numerical values for
Python to be able to properly sort the ranges. The assigned scale mapping from text
to numbers can be found on the right of each bar-graph and also lays in the

numbered lists (with 9 items each) at the end of section 5.4.

As we can observe, the company rating is higher for small and larger companies
and the same goes for the company rating being higher for companies with either
too small or too high revenue. The variance of rating is larger in both cases for the
small companies and the ones who have lower revenues. In this sense it is quite
safe to assume that there is a slight increase in the company rating for companies

bigger than 50 employees that present revenues of more than 5M.
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The justification for these observations can be attributed to several factors, as

explained in the bullets below:

Higher ratings for small and large companies: Most of the smaller companies
often make use of close-knit teams, which allows employees to form some
strong bonds and to enjoy a more personalized work environment. This, in
turn, contributes to higher job satisfaction and thus ratings. On the other hand,
the larger of the companies quite often offer more resources, better benefits,
and faster growth opportunities, which may also lead to higher ratings.
Higher ratings for companies with either low or high revenue: The companies
with the lower revenues, often the smaller ones, tend to provide a more flexible
and a more relaxed work environment, which can lead to higher ratings. In
contrast, there are companies with quite high revenues which usually have
the financial stability to provide better benefits and/or resources and/or
opportunities for development and growth, which can also potentially lead to
higher employee satisfaction and ratings.

The ratings variance is larger for small companies and those with lower
revenues. The smaller companies (also those with lower revenues) may
experience fluctuations in performance and/or work environment and/or
management practices, which leads to a wider range of employee experiences
and satisfaction levels. This can appear as a larger variance in ratings.

Slight increase in company rating for companies with more than 50
employees and revenues over 5M: This is an observation that suggests that as
companies grow beyond a certain size and a revenue threshold, they may be
able to provide much better benefits and/or resources and/or opportunities for

their employees, which seems to lead to a slight increase in company ratings.

In conclusion, the relationship between company size, revenue, and company

rating can be attributed to factors like the work environment, the in-work benefits,

the extra provided resources, and the opportunities for growth and development.

Corporations/organizations can improve their overall employee satisfaction and

ratings by understanding the importance of such factors.
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Before proceeding to further analyze the other dimensions of the problem, it is
recommended to produce some useful insights about the multicollinearity of the
‘ratings” sub-dimensions and their correlation with the ‘rating” dimension. Figure
5.17 presents the correlation between all these dimensions. Please note that the
correlation coefficient color range is selected to be from -0.5 to 1.0 As expected, the
dimension Compensation/Benefits is the least correlated with the company rating.
On the other hand, the dimensions of Culture and Management seem to be
correlated with the company rating quite tightly. These insights are very useful for
the model design of the predictors that will be developed in the following section.
This finding is important because in linear regression modeling, predictors are the
independent variables that are used to estimate the dependent variable or target. So,
itis crucial to select the appropriate dimensions, as they significantly influence the
model's accuracy, its generalizability, and its interpretability, allowing for a better

understanding between the independent and dependent variables’ relationships.
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Figure 5.17: Correlation matrix depicting strong and weak relations using a heat-map visualization.

Moving on to other dataset dimensions, it is regarded wise to proceed in

examining the relative effect of the “industry” sector on the ‘rating”. In order to

107 / 144



receive some credible results in this front, we will need to ensure that the industries
that will be taking part in this representation will be the ones that include 20 or more
companies in their (respective) groups. It is more preferable to present data with a
sufficient number of items in their sets for both visualization purposes and for
drawing safer conclusions, as such a provision can enhance the reliability and the
validity of the findings. It is important to mention though that larger data sets can
better represent the underlying population and can reduce the influence of outliers,

thus ensuring that the conclusions drawn will be robust and statistically significant.

Figure 5.18 and Figure 5.19 include the graphs that show the 15 industry sectors

with the highest and the lowest rating, respectively.
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Figure 5.18: The 15 industry sectors with the highest rating (for companies with more than 20 records).
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Figure 5.19: The 15 industry sectors with the lowest rating (for companies with more than 20 records).

Next, it 1s advisable to check the correlation of “‘ceo_approval® and ‘rating” in a
scatterplot. Similarly, we examine the correlation of the sub-dimension

‘Compensation/Benefits” and ‘rating”.

Company Rating vs. CEO Approval
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Figure 5.20: Scatterplot depicting the correlation between CEO Approval and (overall) Rating.
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Company Rating vs. Compensation/Benefits
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Figure 5.21: Scatterplot depicting the correlation between Compensation/Benefits and (overall) Rating.

Both figures have scatterplots which include an overlaid line (linear polyfit,
made by a 15t degree polynomial) in order to visually express the positive correlation

between both pairs, although the variance i1s quite large on both illustrations.

At this point it is advisable to examine the distribution density of ‘rating” versus
the rest of the sub-dimensions of “ratings” (plural), which seem to be correlated to a

satisfactory degree.

—— Management
—— Compensation/Benefits
—— Job Security/Advancement
0.8 -
Culture
- Work/Life Balance
206
‘@
c
]
[a)]
0.4 -
0.2 -
0.0 - '
1 2 3 4 5
rating

Figure 5.22: Density Distribution of "Compensation/Benefits", "Job Security/Advancement", Culture",
"Management", "Work/Life Balance" and overall "Rating".

110/ 144



Based on the curves depicted on graph of Figure 5.22, we can infer the following

conclusions:

e The ratings for "Compensation/Benefits" and "Job Security/Advancement"
tend to be lower compared to the other factors. This suggests that, on average,
employees may be less satisfied with their compensation and job security
compared to other aspects of their jobs.

e The ratings for "Culture’, "Management", "Work/Life Balance", and overall
'Rating" are closely clustered together. This indicates that employees
generally have similar levels of satisfaction with these aspects of their jobs,
and these factors may be more important drivers of overall employee
satisfaction.

e The distribution of ratings for all factors seems to follow a bell curve,
suggesting that there is a wide range of satisfaction levels among employees.

However, the majority of ratings are concentrated around the mean, with

fewer employees at the extreme ends of satisfaction or dissatisfaction.

It is always essential to consider the context and the specific dataset when
drawing such conclusions, as these may vary, as we have already witnessed
regarding the variance of the extreme cases, across industries (education),

companies, or job roles (Researchers, Tutors etc.).

Finally, as shown in section 5.3, “happiness” has 13 distinctive (nominal) sub-
categories which would be nice to explore further in order to produce useful insights

regarding

a. the multicollinearity of the “happiness” sub-dimensions and

b. their correlation with the ‘rating” dimension.

The “happiness” dimension 1s populated to about 30% but it is still considered to be
an important dataset part that is loaded with great significance in this research.

Figure 5.23 presents the correlation of these sub-dimensions and ‘rating”.
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The results show that there is a high correlation almost across all the “happiness”
sub-dimensions expect the “Compensation”’. The highest correlation is presented by

the pairs:

e ‘“Appreciation” — “Support’,
e “Trust” — “Belonging’, and

e Work Happiness Score” — “Management”.

It is also important to note that the sub-dimension of “happiness” called “Work
Happiness Score” and “Appreciation” present quite strong connections with all the
others and the same happens with the “Inclusion”, “Belonging” and “Management”.
The interconnections of these notions most probably emerge from the language
semantics themselves, 1.e., they ontologically inherit a pre-programmed rhetoric

representation, the one that is hardwired with our common emotional expressions.

rating
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Figure 5.23: Correlation matrix depicting strong and weak relations using a heat-map visualization on all
“happiness” sub-dimensions and “rating”.
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So, the strong correlations that are observed among "Work Happiness Score’, vs.

"Appreciation”, vs. "Inclusion’, vs. "Belonging’, and vs. "Management' can be

attributed to the deeply interrelated nature of these dimensions (aspects, or

features) of an employee’s work experience. Below we explore the semantic reasons

behind these correlations:

Work Happiness Score: This is a composite measure of employee happiness
at work which can be influenced by several factors that include appreciation,
inclusion, management and belonging. A recorded positive experience in
these sub- dimensions is expected to create higher work happiness scores.
Appreciation: When an employee feels directly appreciated and recognized
for his/her efforts, this contributes to their overall happiness. This sense of
appreciation can foster their sense of belonging and inclusion (team), which
in turn, impacts the quality of management and teamwork.

Inclusion and Belonging: An inclusive workplace can nurture a great sense
of belonging among employees, as they may feel valued as an integral part
of the corporation. These feelings can then directly contribute to happiness
and can positively influence their perception regarding the HR management.
Management: Effective management is crucial when building up a positive
workplace environment. Good managers will be able to recognize employees'
efforts, they will encourage inclusivity, and they will create a sense of
belonging, which in turn, significantly impacts employees' happiness and

satisfaction.

It 1s also quite important to note that while these dimensions are quite strongly

correlated, they are not necessarily presenting causal relationships. However, such

relationships do indicate that focusing on these dimensions (features, aspects) can

lead to a positive work experience and to higher employee satisfaction in overall.
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5.6.

Modeling (on the pursuit for a credible predictor)

The goal of this section is to forecast company review ratings using various

attributes available in the given dataset, making regression models an appropriate

choice. For this reason, the performance of the following models needs to be

assessed:

e Linear Regression
e K-Nearest Neighbors Regressor
(optimizing for the best K value)
e Support Vector Machines Regressor
(employing both linear and Gaussian kernels)
e Decision Trees (with a maximum depth of 2 and without depth limitation)
e Random Forest Regressor
e Gradient Boosting

In the sub-section to follow we generate five dataset variations which will

participate in the exploration for the most appropriate one in modeling.

5.6.1. Datasets Definition

The datasets to be created range from large to small, depending on the count of

dimensions (columns) and records (rows) that they hold.

The 1%t one is the full dataset which keeps all its dimensions and sub-
dimension intact.

The 27 one is a reduced dataset that is comprised of the dimensions that
have been analyzed to the aforementioned sections; ‘ceo_approval’,
‘revenue’, “employees”, all five (5) sub-dimensions of “ratings”, and “industry”,
but manipulated with one-hot encoding, meaning splitting its categorical
data into binary columns where only one element is true (1), per record.

The 3 one is a small dataset which holds two dimensions that seem quite
related; “Culture” and “Work/Life Balance”.

The 4™ one is another small dataset which includes what is conventionally
regarded as important; ‘Compensation/Benefits” and ‘Job

Security/Advancement”.
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e The 5™ one is a medium size dataset that includes “ceo_approval”, “revenue’,
‘employees’, all five (5) sub-dimensions of ‘ratings’, and all thirteen (13) sub-

dimensions of "happiness”.

5.6.2. Scaling Data

The next important step is to appropriately scale the dimensions (also called
features or aspects) using the MinMaxScaler from scikit-learn in Python, which
scales the data so that all the features are ranging from 0 to 1. This is an important
action since it guarantees that all features are on the same scale, thus preventing

any single feature dominating the model due to its larger range of values.

This step is useful because it ensures that the data will be properly prepared for
further modeling, subsequently allowing for more accurate and reliable model
predictions. Properly scaled data can help improve convergence of certain models,
especially those that are most sensitive to the scale of the input dimensions, like

Support Vector Machines (SVM) and K-Nearest Neighbors (KNN).

5.6.3. Model Functions, Datasets and Best Predictors per case

The eight model functions to be examined are shown in the bullets below:

e Linear Regression,

e KNN,

e SVM with gaussian kernel,

e SVM with linear kernel,

e Decision Tree regressor with max_depth = 2,
e Decision Tree regressor with unlimited depth,
e Random Forest with depth =2, and

e Gradient Boosting.

1stDataset: Using Linear Regression, the effect of the different dimensions (57 in
total) is depicted in Figure 5.23. It is easy distinguishing the 9 dimensions that

present the highest weights. These 9 dimensions are adopted for the 2" dataset.
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Figure 5.23: 1% dataset: effect of the 57 different dimensions (parameters/features).

In Figure 5.24, the KNN results (Mean Square Error) are being displayed covering

a range of K values (from 2 to 12). The optimal result (lowest value) is observed at

K

5. This will be used for subsequent future comparisons.

MSE for KNN with various K
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Figure 5.25: 1% dataset: MSE for KNN with various K.
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Figure 526 compiles and compares all the results that are related to the
regressors’ performance on the 15t dataset (“full”). For this specific dataset (1%) the

best predictors are Linear Regression, both SVM-Rs, and Gradient Boosting.

Regression result - Full dataset (all dimensions)
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Figure 5.26: Comparison of all regressors for the 1% dataset.

2rd Dataset: Using Linear Regression, the effect of the 9 dimensions that present

the highest weights of Figure 5.23 is shown in the bar-graph of Figure 5.27.

Linear regression - effect of different dimensions (Reduced dataset)
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Figure 5.27: 2™ dataset: effect of the 9 different dimensions (parameters/features).
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In Figure 5.28, the optimal KNN result (Mean Square Error) is observed at K=11.

MSE for KNN with various K
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Figure 5.28: 2" dataset: MSE for KNN with various K.

In Figure 5.29, the 2nd dataset (reduced) best regressors’ performance is very
similar to the 18t dataset performance. This suggests that the feature reduction had
limited effect on the best predictors’ performance (Linear Regression, both SVM-Rs,

and Gradient Boosting. The only predictor that was negatively affected was KNN.
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Regression result - reduced data set (9 dimensions)
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Figure 5.29: Comparison of all regressors for the 2" dataset.

3" Dataset: In Figure 5.30, the optimal KNN result is observed at K=11.
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Figure 5.30: 3" dataset: MSE for KNN with various K.

In Figure 5.31, the 3™ dataset (the first small one), which is based on only two
specific dimensions, (“Culture” and “Work/Life balance”) presents a very good
regression performance (0.015 MSE). The value may not be as good as it is on the

bigger data sets, but the prediction is quite acceptable for most of the predictors.
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Regression result - Small dataset (Culture and Work/Life balance)
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Figure 5.31: Comparison of all regressors for the 2" dataset.

4t Dataset: In Figure 5.32, the optimal KNN result is observed at K=11.
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Figure 5.32: 4" dataset: MSE for KNN with various K.

In Figure 5.33, the 4™ dataset (small), which is based on only two dimensions,
the ones who are commonly regarded as important (“Compensation/Benefits” and

‘Advancement/Job Security”’) the best regressors’ performance is not that good
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(approx. 0.04 MSE). The best predictor in this case is the SVM Regressor with

Gaussian kernel.

Regression result - Small dataset (Compensation/Benefits and Advancement/Job security)
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Figure 5.33: Comparison of all regressors for the 4*" dataset.
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5t Dataset: Using Linear Regression, the effect of the different dimensions
(13+5+3=21 in total) is depicted in Figure 5.34. All 21 dimensions (which are the ones

representing the ‘warmest’ expressions) are adopted for the 5% dataset.

As already mentioned, the dimensions that represent the ‘warmest’ feelings are
reflecting aspects (sub-dimensions) of the work environment that have the most
impact on employee satisfaction (happiness). When these dimensions show strong
relationships with the overall company review rating, this is a strong indication that
the employees are highly sensitive to such workplace aspects. Consequently,
incorporating these significant dimensions in the regression models can help us to
accurately predict the employee ratings, thus leading to better understanding,
decision making and actionable insights that can improve the overall work

experience and employee satisfaction.
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Figure 5.34: 5" dataset: effect of the 21 different dimensions (parameters/features).
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5t Dataset: In Figure 5.35, the optimal KNN result is, once again, observed at K
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Figure 5.35: 5" dataset: MSE for KNN with various K.
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In Figure 5.36, for the 5™ dataset (medium), which is based on the 21 dimensions
(i.e, the ones that are related to the ‘warmest’ expressions), the best regressors are
the same as of the cases of the big datasets (Linear Regression, both SVM-Rs, and
Gradient Boosting). However, the predicted results in this setup produce the

smallest MSEs that we have seen so far (with the best being approximately 0.007).

Regression result - Medium dataset
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Figure 5.36: Comparison of all regressors for the 5" dataset.

5.6.4.Datasets comparison

This section is ranking the predictors per dataset. The best predictors are

presented by their dataset scores in the results that follow on the table of Figure 5.37.

1st 2nd 3rd 4th S5th 6th 7th 8th
Predictor | Predictor | Predictor | Predictor | Predictor | Predictor | Predictor | Predictor
g SVM-R SVM-R Decision | Decision | Random I
Linear ; ; Gradient
KNN Gaussian Linear Tree Tree Forest

kernel kernel depth=2 | Unlimited | depth=2

Regression Boosting

1st Dataset | 0,0099132 | 0,0210780 | 0,0102557 | 0,0099131 | 0,0377842 | 0,0225352 | 0,0302802 | 0,0099322

2nd Dataset| 0,0104831 | 0,0121901 | 0,0099308 | 0,0104733 | 0,0377842 | 0,0222816 | 0,0310364 | 0,0103938

3rd Dataset| 0,0144356 | 0,0161118 | 0,0142934 | 0,0144436 | 0,0377842 | 0,0153479 | 0,0314517 | 0,0143218

4th Dataset | 0,0398276 | 0,0458959 | 0,0379428 | 0,0399250 0,0425689 0,0387515
5th Dataset 0,0115599 0,0301350 | 0,0129271 | 0,0259751

Figure 5.37: Datasets comparison (Best predictor results per dataset case).
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6. Conclusions and Future Work Propositions

6.1. Direct Conclusions

After a very detailed curation on the results that are compiled in Figure 5.37, there are
five (plus one) sentences which hold true for each one of the dataset cases. The sentences
are highlighted in color in order to stress out in bold black the best predictor per case. The

second best is highlighted in blue, the third best in green and the 4™ best in yellow.

1. For the 15t Dataset it is best to use SVM Regressor w. Linear kernel, or Linear
Regression (as they differ on the 7™ decimal digit!). Gradient Boosting is also
performing very well and the same goes for SVM Regressor w. Gaussian
kernel.

2. For the 2nd Dataset it is best to use SVM Regressor w. Gaussian kernel, or
Gradient Boosting (as they differ on the 6™ decimal digit!). SVM Regressor w.
Linear kernel is also performing very well and the same goes for Linear
Regression.

3. For the 3™ Dataset it is best to use SVM Regressor w. Gaussian kernel, or
Gradient Boosting (as they differ on the 4 decimal digit). Linear Regression
1s also performing very well and the same goes for SVM Regressor w. Linear
kernel.

4. For the 4" Dataset it is best to use SVM Regressor w. Gaussian kernel, or
Gradient Boosting (as they differ on the 4™ decimal digit). Linear Regression
1s also performing very well and the same goes for SVM Regressor w. Linear
kernel.

5. For the 5% Dataset it is best to use Linear Regression, or Gradient Boosting (as
they differ on the 4" decimal digit). SVM Regressor w. Linear kernel is also
performing very well and the same goes for SVM Regressor w. Gaussian
kernel.

6. The coloring on these sentences allows to quickly draw one more conclusion

which relates to the fact that the SVM Regressor w. Gaussian kernel is in
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general the best choice when the dataset is unknown. The second best in

general is Gradient Boosting and the third best is

6.1.1. Additional points to consider

In the following lines we lay some extra points to consider:

7. We can predict the company ratings that are based on various factors in an

effective way by trying to employ diverse linear regression methods.

8. We can reduce the number of features from 57 to 9 and maintain a high

prediction performance while ensuring no compromising of model accuracy.

9. The findings of this work highlight that the “Compensation/Benefits” and the
‘Job Security/Advancement’ pose a smaller impact on company ratings than
the company Culture, which is a result that aligns with numerous research

studies and HR (human resources) articles.

10. The data on “happiness” guarantees further examination and breaking-down
into distinct features to enhance our understanding on its influence on

company performance ratings.

Additionally, according to the computational complexity of these eight (8)
methods, in the lines to follow we list a ranking of them, starting from the lightest to

the heaviest:

e Linear Regression: This is the lightest method when it comes to
computational load. It is based on matrix operations only in order to find the

coefficients.

e Decision Tree (depth=2): A decision tree of depth=2 is computationally light

and quite simple.

e SVM Regressor with Linear Kernel: The complexity is dependent upon the
size of the dataset. However, in general, it is usually relatively light because it

alms to solve a convex problem on optimization.
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KNN: Similar to the rest, KNN's computational complexity depends on the
dataset size and dimensionality. During the training phase, it can be quite fast
since it just stores data. However, while 1t runs the prediction phase, it can be
computationally heavy because it needs to calculate distances between the

test point and all training points.

Decision Tree (unlimited depth): As the tree grows, its structural and thus
computational complexity increases and this is why it can easily be rendered
computationally challenging, especially for large datasets that can require

deep trees.

Random Forest (depth=2): The method is facilitated by the inclusion of

building multiple trees, thus the overall complexity increases.

SVM Regressor with Gaussian Kernel: The SVM with Gaussian kernel
complexity can be quite high, especially when using large datasets, because it
involves calculating the matrix of the kernel and for requiring rendering the

solution of a convex problem of optimization.

Gradient Boosting: Gradient boosting is an iterative method which is building
trees in a sequential manner. This can turn out to be computationally heavy,

especially when applied for large datasets and running for many iterations.

The actual computational cost of the aforementioned methods usually varies

based on the dataset size, the number of the data features (dimensions), the way of

1ts implementation, and various other factors. However, in the general case, and when

given the information regarding the computational loading above, an extra point 1s

added on the conclusions which is expressed in the following paragraph.

6.1.2. Generalized conclusion

11. Considering both the performance AND the computational complexity of the

eight aforementioned methods the best choice to use primarily is Linear

Regression. The second best is to use the SVM-Regressors (preferable the
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6.2.

linear for big datasets and the Gaussian for small datasets). The third best is

Gradient Boosting.

Indirect Conclusions

6.2.1. Based on the dataset nature

1

The reviews volume is (generally) higher for the companies with higher
revenues. This is for various reasons, including the size of the company, public

attention, structured HR departments, and employee expectations.

Healthcare companies dominate the (Glassdoor.com) dataset, possibly due to

the industry's large size, and the “high-stakes” nature of the healthcare work.

The distribution of companies in the (Glassdoor.com) dataset may not

perfectly represent the distribution of companies in the US based on industry.

The most popular industry and revenue range per state are quite similar
across the US. The dominant industry is healthcare, and the only exception is

Alaska that has education as its most popular industry.
The highest job ratings can be found in Hawaii, Alaska, and Mississippi.

The median of the CEO approval rate is quite stable across all industries. This
could be due to the general satisfaction, the central tendency, or other

industry-independent factors.

6.2.2.Based on the exploratory analysis

7.

8.

There is a (strong) positive correlation between the CEO approval and the
overall rating of the company since the CEO seems to play a critical role in the

shaping of the company’s culture and the employees’ overall work experience.

No obvious correlation exists between the yearly salary and the overall

company rating (employee morale factors).
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10.

11.

12.

13.

14.

15.

16.

17.

The sub-dimensions of “happiness” are positively correlated (multi-correlated)
and also tightly correlated with the overall company ratings. As expected, the
“Work Happiness Score” has a strong positive correlation with the overall

company rating.

The distribution of “happiness” across various job titles reveals that the
employee “happiness” is higher for certain roles (like Graduate Researcher,
Research Assistant, and Tutor), which seems all related to R&D and Academia.
Conversely, the employee “happiness”is lower for some other specific roles, as
expected (like Therapist, Counselor, and Mental Health Technician) which

seem to include professions with services related with treatment.

The contribution of the sub-dimensions of “happiness” across the top-30 most
popular industries seems to be quite even. This indicates that these aspects of

‘happiness” may not vary significantly across different industries.

All five sub-dimensions of "ratings" have a very small (positive) correlation
with the company size which is measured in employees count ("employees")

and the company revenue ("revenue").

The company overall rating is higher for the smaller and larger companies,
and for companies with either very low or very high revenue. In other words,

the company overall rating is higher at the extremes of “size” and “revenue”.

The variance of the overall rating 1s larger for the smaller companies and for

the companies with the lower revenues.

There is a slight increment in the company overall rating for the companies

with more than 50 employees and for the ones with revenues of more than 5M.

The Compensation/Benefits is the least correlated sub-dimension of
‘happiness” with the company overall rating. “Culture” and “Management”

seem to be more tightly correlated with the company overall rating.

The ratings for "Compensation/Benefits" and for "Job Security/Advancement’

tend to be lower compared to other factors. The ratings for the "Culture’, the
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18.

19.

6.3.

"Work/Life Balance", the "Management", and the overall "Rating" are closely

‘clustered’ together.

There is a high correlation among the sub-dimensions of "happiness” (multi-

correlation), except for the "Compensation".

There are strong correlations observed between the "Work Happiness Score”,
the "Appreciation”, the "Inclusion’, the "Belonging”, and the "Management"
which could be attributed to the interrelated nature of these aspects (multi-

correlation) of the work experience.

Future Research Propositions

Based on the literature review content and the findings of this thesis, the

following research propositions are suggested for future studies:

Investigating the potential relationship between purely financial
performance indicators (e.g, profit margin, return on investment, and
earnings per share) and the employee happiness predictors (employee
morale factors) in order to determine if the economical/financial success of a
company has a direct impact on the employee satisfaction/engagement
levels, and vice versa.

Further examining the impact of non-financial company performance
indicators or what in this thesis is being referenced as actions that increase
employee morale factors (e.g., the corporate social responsibility initiatives,
the employee training, the personal development programs, and the
workplace safety) over the employee happiness predictors (the employee
morale factors) in order to understand the influence of organizational culture
on employee satisfaction.

Assessing the role of the various management styles and the numerous
leadership approaches in the shaping of the employee happiness predictors,

and then exploring whether certain management practices (or company
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policies, quality control measures etc.) are more effective in fostering a
positive work environment and/or employee satisfaction and to what extent.

e Analyzing the pragmatic impact of the remote work arrangements and the
flexible work contracts on the employee happiness predictors, in order to
determine whether these arrangements do actually contribute to the
improved satisfaction levels and the overall company ratings.

e Investigating the influence of the industry-specific factors (either in general
or on specifically pre-selected industries (i.e., healthcare) on the employee
happiness predictors, in order to understand if these certain industries are
more conducive towards employee satisfaction, and if so, why is this the case.

e Exploring the role of the employee demographics (e.g., age, gender, sex, and
educational background) on the happiness predictors, in order to identify if
some certain groups have a different satisfaction level from others and any
needs/requirements that should be addressed by the corporations /
organizations.

e Examining the potential moderating effects of the macroeconomic factors
(e.g.,economic growth, unemployment rates, and inflation) on the relationship
between the financial performance indicators and the employee happiness
predictors.

e Studying the long-term effects of the employee happiness predictors on the
company performance, including how do changes in the employee

satisfaction levels impact financial results and the competitiveness over time.

All of these research propositions are suggestion that can, to some extent, provide
valuable insights into the appreciation and understanding of the factors that actually
contribute to the employee happiness, engagement and satisfaction, and how do
these factors may, in turn, influence the overall performance and the

market/business success of corporations/organizations.

6.3.1. Other plausible solutions / approaches to complement this work
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In the lines to follow we have included some additional approaches and solutions
that are useful as considerations while researching the most indicative of the
predictors for the companies achieving good employee review ratings and for safely
predicting the financial success of a company:

e Machine Learning Models [193]: These models can leverage machine learning
techniques, like decision trees, and/or random forests, and/or deep neural
networks, and to identify the most significant features that may contribute to
employee review ratings and economical/financial success. Also, they can
help uncover complex potential relationships and any existing interactions
among the variables that may not be easily detected by traditional tools like
linear regression analysis.

e Feature Engineering [204]: In order to experiment with the creation of new
features that may capture the underlying relationships between the variables
in a better and more holistic way. For example, feature engineering can help
to consider creating several interaction terms between different predictors or
to consider aggregating the existing variables into some higher-level
categories that, in some cases, can reveal more meaningful patterns.

e Feature Selection Techniques: The idea to employ feature selection
techniques like Recursive Feature Elimination (RFE) [205], or Lasso regression
[206], or the Feature Importance Ranking from Tree-based models [207], can
help identify the most significant of the predictors in order to select the best
ones per case, that can lead to good employee review ratings and
economical/financial success for the respective companyf(ies).

e Longitudinal Analysis: Longitudinal Analysis [208] when properly conducted,
can examine the changes In the employee review ratings and the
economical/financial performance over time (if such data dimension exists).
This approach will help to uncover the temporal dynamics of these
relationships (between dependent and independent) variables and to provide

useful insights for the potential causes and the consequences of these
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changes in the correlation between the employee morale factors and
economical/financial performance of the respective company.

e Qualitative Research: In order to supplement our quantitative analysis with
some Qualitative Research methods [209], we can select the inclusion of tools
like interviews or focus groups, in order to gain a deeper understanding of the
factors that contribute to employee satisfaction, happiness and engagement
and thus to the economical/financial success of the company they work for.
Such an analysis can provide valuable context and facilitate the identification
of potential areas for intervention and improvement.

e External Data Sources: The idea to consider the incorporation of external data
sources, such as various macroeconomic indicators, and/or industry trends,
or markers that measure market trends or the competitive landscape, in order
to provide additional context for all the stages of the analysis and to
potentially uncover more predictors.

e Cross-Validation: Another idea is to use cross-validation techniques, like
K-fold Cross-Validation [210] or like Holdout Validation [211], in order to ensure
that the robustness and the generalizability of our findings is valid. This can
also facilitate the mitigation of the overfitting risk and to ensure that the
designed models (and subsequent results) can be regarded as reliable and
applicable in different kinds of contexts.

e Sensitivity Analysis: Finally, another idea is to conduct Sensitivity Analyses
[212] in order to assess the robustness of the thesis findings and to explore any
potential sources of uncertainty and/or bias in the given data (and metadata).
This approach can facilitate the identification of areas where the additional
data collection or the methodological improvements are required in order to

strengthen the aforementioned results and conclusions.

By incorporating the aforementioned additional approaches, tools and methods
as potential solutions into this thesis, we can gain more robust models of predictors
and a more comprehensive understanding of the peculiarities of the given data, the

nature of the problem itself and the specificities expressed as factors that contribute
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to a good employee morale and to the economical/financial success of a company,
and thus we may aspire to ultimately develop much more effective strategies tailored
to improve employee satisfaction, happiness and engagement and thus fostering and

the economical/financial performance of the respective corporations.
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