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Abstract

This dissertation presents three chapters that address distinct economic challenges requiring
novel data sources and methodologies. Chapter 1 introduces a computational text analysis
technique for historical economic texts using natural language processing techniques. Chapter
2 employs an experimental design to examine how gendered impartial spectators evaluate
credit-stealing behavior through the lens of bounded ethicality. Chapter 3 evaluates the
impact of wind generation on Turkiye's electricity system and its relationship to the country's
energy security strategy.

Chapter 1 analyzes the intellectual journey of John Stuart Mill between two representative
works, On Liberty and Socialism. Using pre-trained transformer models, thematic classi cation
and semantic similarity analysis were performed to interpret Mill's views on libertarianism,
laissez-faire, socialism, and other economic concepts. These results were compared to
existing scholarly debates over Mill's ideological consistency. Results indicate Mill maintained
a consistent and positive view towards social welfare in both works and, surprisingly, a
consistently negative view of laissez-faire. These results both support and challenge existing
scholarly interpretations of Mill's ideology.

Chapter 2 employs a quasi-spectator framework with incentivized attention to evaluate
credit stealing in the workplace from a gendered impartial spectator perspective. Respondents
reviewed workplace vignettes and received monetary incentives for correctly recalling key
details, ensuring awareness of the scenarios. Results indicate that while male and female
respondents agreed on what occurred and how credit should be allocated, they showed
di erent assessments of the ethicality and consequences that would impact the workplace.
These ndings are interpreted through the lens of bounded ethicality.

Chapter 3 nds that wind generation in Turkiye primarily displaces natural gas, hy-
dropower, and to a lesser extent, imported coal. Despite uniform renewable subsidies, there is
signi cant heterogeneity in the displacement impacts of individual wind farms across these fuel

types. Considering Turkiye's large portion of hydropower and its ability to essentially store



renewable energy, the secondary e ects of hydropower were calculated and show additional
displacement of natural gas. These ndings align with Turkey's current energy security policy

to reduce reliance on import-dependent fuels like natural gas and imported coal and prioritize

renewables.
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Glossary of Technical Terms

Bag-of-Words
A text analysis method that treats documents as unordered collections of words. It
analyzes word frequencies without considering grammar or word order (Qader et al.,

2019).

BERT (Bidirectional Encoder Representations from Transformers)
A pre-trained transformer model that processes unlabeled text. It is speci cally designed

to process these representation bidirectionally (Devlin et al., 2018).

Bi-Encoder
A neural architecture architecture that encodes two inputs separately into xed-length

vectors and then compares them (Reimers and Gurevych, 2019).

Close Read
A digital humanities method of nuanced analysis of a work. It involves detailed interpre-

tation of individual passages by a human reader.

Cosine Similarity
A metric measuring similarity between two vectors by calculating the cosine of the angle
between them. Values range from 1 (opposite direction) to +1 (same direction), with

higher values indicating greater similarity (Reimers and Gurevych, 2019).

Cross Encoder
A neural architecture where input text is jointly encoding through a transformer model

simultaneously to produce an entailment measure.

DeBERTa (Decoding-enhanced BERT with Disentangled Attention)
An improvement on the BERT transformer model that incorporates Masked Language

Modeling (MLM) and Replaced Token Detection (RTD) in the the pre-training phase



as well as a disentangeled attention mechanism into the encoding phase (He et al., 2021,

2023).

Disentangled Attention
An attention mechanism used in the DeBERTa model that separately encodes word
content and positional information. This separation improves the model's ability to

capture nuanced semantic relationships (He et al., 2021).

Distant Read
A computational digital humanities method for assessing large amounts of text. It involves
using quantitative methods to perform text analysis on corpus that would be impractiacal

for human readers to perform manually.

Embedding (Vector Embedding)
A numerical representation of text in a continuous vector space. Transformer model create
embeddings to represent context and positioning of text. In these models the vector
embeddings are structured so semantically similar text is closer together (Devlin et al.,

2018).

Entailment
Entailment measures the relationship between a hypothesis text fragment and a premise
text fragment. It is the degree to which one implies the other or the truth of the

hypothesized statement.

F.-Score
A metric for evaluating classi cation models that balances precision and recall by comput-
ing their harmonic mean. Values range from 0 to 1, with higher scores indicating better

performance.



Fine-tuning
The process of further training a pre-trained model on a speci ¢ task or domain-speci c

dataset (Devlin et al., 2018).

Hugging Face
An open-source platform and community providing access to pre-trained transformer

models, datasets, and tools for natural language processing.

Kernel Density Estimate (KDE)
A non-parametric method for estimating the probability density function of a variable. In

visualizations, darker shading indicates regions where observations cluster more densely.

Keyness Analysis
A statistical analysis technique that uses chi squared or log liklihood to compare the

relative frequencies of words within a text (Benoit et al., 2018).

Kullback Leibler Divergence
A measure of how one probability distribution di ers from a reference distribution. Can
be used combined with topic analysis to quantify surprise or information gain enabling

researchers to track intellectual exploration and novelty over time (Murdock et al., 2017).

Latent Dirichlet Allocation (LDA)
A topic modeling technique that uses a generative probabilistic model to discover latent

themes within a corpus (Griun and Hornik, 2024).

Lexicon
An inventory of words that de ne their associated linguistic properties. These can include
emotions, polarity or other sentiments. The lexicon is then compared with a text to

analyze and quantify those properties.



Masked Language Model (MLM)
A transformer model pre-training technique where random words in input text are replaced
with a [MASK] token. The model learns to predict the masked word or token (Devlin

et al., 2018).

Natural Language Inference (NLI)
A Natural Language Processing task that looks at the relationship between a task and

premise text fragment.

Natural Language Processing (NLP)
A eld of arti cial intelligence that allows machines to interpret, and generate human
language. It includes tasks including text classi cation, sentiment analysis, machine

translation, question answering, and named entity recognition.

Next Sentence Prediction (NSP)
A pre-training objective used in BERT where the model learns to predict whether two
sentences appear consecutively in the original text. It helps the model understand

inter-sentence relationships (Devlin et al., 2018).

Recurrent Neural Network (RNN)
A neural network architecture that processes data sequentially. This is done by producing
a series of sequential hidden states, where each state is dependent on the previous one.
There are inherent limitations with this process including memory constraints and and

limited batching (Vaswani et al., 2017)

Replaced Token Detection (RTD)
A technique used to pre-train the DeBERTaV3 model where a generator model replaces
tokens in the text and the classi cation task is to determine if each token is replaced or

original (He et al., 2023).



Self-Attention
A mechanism that is part of the transformer architecture that computes a token's
representation in reference to the positions of other tokens. it allows each position in a
sequence to attend to all other positions, computing weighted representations based on

relevance (Vaswani et al., 2017).

Semantic Similarity
Measures the degree to which two sentences or other tokens are semantically similar. This
can be used for similarity comparison, clustering, classi cation or information retreival

(Reimers and Gurevych, 2019).

Sentence-BERT (SBERT)
A modi cation of BERT using Siamese network structures to generate xed length
embeddings. This was an improvement on the traditional sematic models where paired
sentences had to pass through the model together. The xed legth vector allows for more

e cient comparison (Reimers and Gurevych, 2019).

Siamese Network
A neural network architecture containing two or more identical subnetworks sharing weights
that process di erent inputs in parallel. It is used in SBERT to generate embeddings for

sentence pairs (Reimers and Gurevych, 2019).

Softmax
A mathematical function converting a vector of raw scores (logits) into a probability
distribution, where all values are positive and sum to 1. In classi cation, softmax

transforms model outputs into interpretable class probabilities.

Stylometry
The quantitative method to asses the linguistic style of text. It uses statistical analysis of

word frequencies, sentence structure, and other textual features to identify authorship



patterns or compare writing styles across texts (Eder et al., 2016).

Tokenization
The process of breaking text into smaller units (tokens) for processing by NLP models.

Tokens may represent words, sentences, or characters.

Topic Modeling
A frequency-based unsupervised machine learning method that groups words with similar

topics in a text (Griin and Hornik, 2024).

Triplet Network
A neural network architecture similar to a Siamese Network where three inputs can be

compared simultaneously.

Valence

In sentiment analysis, the degree of positive or negative sentiment associated with text.

Zero-Shot Classi cation
A classi cation technique where a pre-trained model classi es an unknown prompt with
“zero' context. It calculates a probability of entailment measuring the degree to which a

prompt sentence or token implies a hypothesis.



1.1 Introduction

John Stuart Mill was a nineteenth-century English philosopher and political economist.
His work spanned philosophy, political theory, and social reform. He was a champion of
individual sovereignty and women's rights and introduced many new ideas that in uenced
the debates of the nineteenth century. Best known for his 1859 work On Liberty, Mill also
wrote Principles of Political Economy (1848) and Utilitarianism (1861). His Chapters on
Socialism remained un nished at his death in 1873 and was later published posthumously in
1879 by his stepdaughter, Helen Taylor.

There has been much debate over how the author of the libertarian classic, On Liberty could
have also written Chapters on Socialism and claimed to be decidedly under the general
designation of Socialist” in his 1873 Autobiography (Mill, 1873). This paper contributes to this
debate by introducing a quantitative perspective on Mill's intellectual development between
On Liberty and Chapters on Socialism. Using Natural Language Processing (NLP) techniques,
| analyze the distribution and sentiment of political and economic themes. The aim is not to
replace close interpretation, but to supplement it with modern NLP techniques that allow
a more impartial examination of how Mill's emphases shift, and how interpretations of his
writings may have drifted over time under changing political and cultural contexts. | also
compare and contrast these ndings alongside my close reading and existing interpretive

accounts, particularly Helen McCabe's John Stuart Mill, Socialist (McCabe, 2021).

1.2 Background

1.2.1 Early Life

A child prodigy, Mill began a rigorous homeschooling regime by age 3, directed by his father,
James Mill. With the goal of molding a genius, his father included notable economists David

Ricardo and Jeremy Bentham in Mill's education Kamm (1977). This early introduction



had a powerful in uence on Mill's development. Mill would later describe this portion of his
education as a course of Benthamism" (Mill, 1873).

As a teenager Mill visited France in 1820. During this year-long stay, he was exposed to
what he referred to as the genial atmosphere of Continental life." In contrast to his English
upbringing, he discovered that the French had a less reserved approach to life where emotions
were shared more openly. He did not realize it at the time, but this experience had a signi cant
impact on his later life (Mill, 1873). As he matured, his ideas continued to evolve. A young
man still in uenced by his early upbringing, he increasingly developed his own perspectives.
At age 20, Mill su ered a mental crisis. In Autobiography he attributes the onset to the
realization that even if he achieved all his objectives, he would not be happy, and this
devastated him. He credits the poetry of William Wordsworth for helping to lift him out of
his depression (Mill, 1873).

Mill met the woman who would eventually become his wife, Harriet Taylor, in 1830 at a
dinner party. At the time she was unhappily married to a pharmacist, John Taylor, who was
described as not intellectually her equal (Hayek, 1951). Shortly after meeting, they began
a friendship and started writing together. Over the years, their connection grew, and they
eventually began to travel together. Divorce was not accepted in the early nineteenth-century
England, so Mill and Harriet Taylor's time together was publicly scrutinized. Thomas Carlyle,
the Scottish writer, referred to Harriet Taylor in a letter to his younger brother as Mrs.
(Platonica) Taylor, poking fun at the common belief that their relationship was not platonic
(Hayek, 1951, p. 81). Two years after her husband's death in 1849, they married. Both
Mill and Harriet had tuberculosis, and in 1858, she died in Avignon, France, from an attack
of pulmonary congestion. After her death, Mill immediately bought a cottage as close as
possible to where she was buried and eventually retired there (Hayek, 1951).

Around the same time he met Harriet Taylor in 1830, he was introduced to the ideas of
the Saint-Simonians. They were industrial socialists who were critical of liberal ideas. Mill

was fascinated with their work, especially their concepts of critical/transition and organic

10



eras (Mill, 1873). The critical or transition era represented societal periods of uncomfortable
change; institutions were being outgrown and changing. Organic eras were plateaus of social
and intellectual stability (McCabe, 2021). Mill viewed himself as living through a transition
era and felt an organic era would be something to look forward to (Mill, 1873).

A visual timeline summarizing these key events and publications appears in Appendix ??.

1.2.2 Ideological Debate

Mill's 1859 On Liberty was society's rst introduction to libertarian ideas at the time.
He argued for freedom and opportunity for all people. He spoke out against government
oppression and what he described as the “tyranny of the majority’ whereby majority groups
oppress minorities (Mill, 1859). This may not seem that groundbreaking, based on today's
values most people did not experience much personal freedom. It wasn't until 8 years later,
with the passage of the Reform Act of 1867, that the right to vote was extended to working
class men (United Kingdom Parliament, 1867). In his writings of the time, Mill stressed
the importance of hearing all opinions and not silencing even the smallest minority (Mill,
1859). He presented the famous "Harm Principle: the only purpose for which power can be
rightfully exercised over any member of a civilized community, against his will, is to prevent
harm to others (Mill, 1859).

Mill described On Liberty as a joint production” with Harriet Taylor, acknowledging, The
Liberty is likely to survive longer than anything else that | have written (with the possible
exception of the Logic), because the conjunction of her mind with mine has rendered it a
kind of philosophic text-book of a single truth (Mill, 1873).

Chapters on Socialism, hereafter Socialism, is a balanced assessment of socialist ideas at
the time. In On Liberty, Mill discusses the importance of thoroughly evaluating both sides
of an argument. He applies this concept when arguing for and against socialism in society.
The work includes a chapter called The Di culties of Socialism, as well as long quotes from

many prominent philosophers, politicians, and economists of the time, including Louis Blanc,
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Charles Fourier, Victor Considerant and Robert Owen. He is also careful to describe the
di erent types of socialism and socialists ranging from community-level cooperation to central
government overreach (Mill, 1879).

Mill was still working on Socialism when he died in 1873 In the Preliminary Notice to the
posthumously published work, Helen Taylor explains Mill had planned an exhaustive analysis
of socialism and these chapters represent the rst part of that e ort. According to McCabe
(2021), Mill may have intended to write additional chapters presenting more arguments in
favor of socialism, but he passed away before he could complete them (McCabe, 2021).
Scholarly interpretations of Mill's ideology span a wide spectrum. Isaiah Berlin, British
historian and philosopher, argued that Mill was fundamentally inconsistent. He believed
Mill could not reconcile the utilitarian ideas inherited from Bentham and his father with his
commitment to individual liberty. Although Berlin acknowledged On Liberty as a valuable
contribution to liberal thought, he saw inherent contradictions in Mill's philosophy (Berlin,
2002).

In 2016, the Chicago economist Joseph Persky published his book, The Political Economy
of Progress: John Stuart Mill and Modern Radicalism, in which he argued Mill was initially
a radical and a laissez-faire liberal but throughout his life he moved towards cooperative
liberalism. He felt Mill's laissez-faire capitalism was part of a "transitional state' Persky saw
this transitional state as part of an “evolutionary theory of justice', where economic systems
and institutions would change as society changes and evolves (Persky, 2016).

American philosopher, Turner (2019) agrees with Persky's “evolutionary theory of justice'
concept but disagrees with Berlin's idea that Mill was inconsistent. Turner argues that Mill's
core socialist principles were consistent with his earlier stance on individual liberty, but that
Mill changed the application of those principles in response to changes in society (Turner,
2019).

McCabe (2020, p. 148) describes Mill's socialism as essentially voluntarist, decentralized,

1See John Stuart Mill, Chapters on Socialism, available online at https://www.laits.utexas.edu/p
oltheory/jsmill/cos/index.html.
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organic, and achievable through piecemeal reform from within existing capitalist institutions.
This is how Mill reconciled his mix of liberal and socialist ideas. McCabe expands on this idea
through Mill's concept of the North Star. Mill wrote: We may never get to the north star,
but there is much use in turning our faces towards it if we are journeying northward (John
Stuart Mill, 1986). She explains that for Mill, the North Star (socialism) was something to
use as a guide but is not meant to ever actually be fully reached (McCabe, 2019, 2021).

In response to Persky's claim that Mill was a radical, McCabe counters with the argument
that his radicalism was his socialism. People see political radicalism as extreme but it is often
just in support of policies that are di erent than those that are common at the time. She
describes radicalism as an iconoclastic challenge to the status quo” (McCabe, 2020, p. 149).
McCabe argues Mill was always a socialist; he was just misinterpreted. McCabe explains, On
Liberty was a rally cry, Socialism was a discussion (McCabe, 2021). Mill was a champion of
liberty but fundamentally committed to equality.

The 1974 Nobel Laureate F.A. Hayek had an interesting relationship with Mill. On one
hand, Hayek admired Mill's views on liberty and freedom as described in The Constitution
of Liberty (Hayek, 1960). But Hayek's views appeared to change over time. He criticized
Mill's Continental Liberalism" as supporting centralization, nationalism and socialism while
the true individualism" was represented by the English version of liberalism that opposed
these three ideas (Hayek, 1948). Hayek was skeptical about Harriet Taylor's in uence on
Mill. He began a decades-long project in the 1940s and 1950s collecting correspondence
between the two and even retracing some of Mill's travels in Europe to look for answers.
The culmination of this work was a book published in 1951, John Stuart Mill and Harriet
Taylor Their Correspondence and Subsequent Marriage in which he challenged Mill's claim in
Autobiography that her intellect was comparable to Shelley's (Percy Bysshe Shelley, English
writer) but that he was a child compared to what she ultimately became (Mill, 1873). Hayek
struggled with Mill's assessment of Harriet Taylor given that it did not seem to be supported

by the people around them. He wondered how such an eminently sober, balanced and
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disciplined a mind, and a man who chose his words as deliberately and carefully as Mill,
should have had no foundation for what he must have known to be unique claims on behalf of
any human being (Hayek, 1951, p. 15). How could Mill have not realized others did not feel
the same way about her intellect? Hayek suggests it may have been “delusion' and ultimately
concludes that after her death, Mill returned to the ideas of his younger years (Hayek, 1951).
Several opinion pieces written about Hayek's views on Mill and Harriet Taylor do not use
such diplomatic languagé

Mill was a controversial gure who presented new ideas that challenged societal norms
throughout his life. His ideas about individual liberty and the tyranny of the majority still
shape political discussions toda¥.While serving as a Member of Parliament (1865 1868),
Mill became the rst Member of Parliament (MP) (1865 1868) to publicly advocate for
women's su rage and was later caricatured as A Feminine Philosopher in Vanity Fait
(see Figure 1.1). He carried this disregard for convention into his personal life through
his intellectual and eventual romantic relationship with Harriet Taylor, which was seen as

scandalous at the time.

2See the Romance & Socialism: J. S. Mill, American A airs Journal (May 2017) and Matthew Karnitschnig,
How Friedrich Hayek Became Fascinated by Romance, Harriet Taylor and J. S. Mill, New Statesman (May
2015).

3See Against the tyranny of the majority John Stuart Mill's warning still resonates today, The Economist,
October 8th 2025, available athttps://www.economist.com/interactive/primers/liberalism/prime
r-1.

4UK Parliament, Presenting the 1866 petition (Living Heritage: Women and the vote), accessed October
27, 2025.
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Figure 1.1: John Stuart Mill, A Feminine Philosopher, Vanity Fair, March 29, 1873. Caricature
by Spy (Leslie Ward).

Did Mill's ideology evolve over time as Persky claims or was he fundamentally always a
socialist as McCabe argues (Persky, 2016; McCabe, 2021)? Mill's work has been interpreted
through the lens of changing societal contexts and the perspectives of individual scholars,
yielding varying conclusions. Such interpretations are inherently subjective and cannot be
veri ed since Mill is no longer here to concur or disagree. After all, only Mill himself can
objectively state what his position was. While certainty of his position on liberty and socialism
is clearly impossible, modern NLP techniques provide a means of reducing the subjectivity of
interpretation by using computational and statistical methods to analyze language in a manner
analogous to analyzing numerical data. This analysis applies pretrained NLP transformer
models to On Liberty and Socialism to analyze Mill's sentiment and themes between the two

works. While recognizing no method is free from bias, the aim is to computationally identify

15



and evaluate patterns in Mill's words as a supplement to human scholarly interpretation. In

the next section, the analysis strategy is described.

1.3 Analysis Strategy

1.3.1 Digital Humanities & Literature

Digital Humanities provides ways to analyze large amounts of literature by integrating compu-
tational, statistical, and visualization techniques. From this perspective, we can di erentiate
between a close read and a distant read. A close read involves a detailed analysis of individual
passages interpreted by the researcher. In contrast, a distant read identi es broader patterns
and relationships across a large corpus that would be di cult and very time consuming for
an individual to read. These methods are complementary and can be combined in various
ways depending on the scope and objectives of the analysis.

The objective of this analysis is to provide quantitative context for a close read of Mill's
intellectual journey between On Liberty and Socialism. What did Mill mean and how does this
guantitative perspective position him in current debates regarding his politics? To address
these questions, this analysis examines the distribution of economic themes, the sentiment
associated with them, and their evolution between the two works. The intention is not to
replace a close read, but to add an additional perspective. Using quantitative analysis we can
sometimes identify patterns that may not have been apparent or are currently interpreted
di erently due to present societal and cultural in uences. | combine my own close reading
with quantitative results and evaluate them in the context of existing interpretive accounts,
particularly Helen McCabe's John Stuart Mill, Socialist, which provides a comprehensive
close read of Mill's political and intellectual development (McCabe, 2021).

Recently, economists and economic historians have increasingly applied text-as-data methods
to historical and modern text. To date, most NLP applications have been in nance, including

analysis of central bank communications (Silva et al., 2025), domain adaptation (Bidirectional

16



Encoder Representations from Transformers (BERT) vs. FInBERT) (Peng, Chersoni, Hsu,
and Huang, Peng et al.) and dividend-announcement sentiment (Alvarez-Diez et al., 2025).
Their use has since broadened beyond nancial applications; McLemore (2025) investigate the
behavior of market entrants in the app economy, speci cally, imitating market leaders in the
Google Play app store. They examine market concentration and product di erentiation by con-
structing a BERT-based similarity score from app descriptions and the Her ndahl Hirschman
Index to measure market concentration. Findings suggest buyout pressures matter mainly in
highly concentrated markets and there is an ideal range of competition.

Lasri et al. (2023) present EcConBERTa, a domain-speci ¢ transformer model for economics
that is pre-trained on a large corpus of economics papers (approximately 1.5 million) and ne-
tuned for named entity recognition (NER). The model targets entities in economic abstracts
such as intervention, outcome, population, e ect size, and coreference. On an annotated set
of 1,000 abstracts, EconBERTa variants outperform models like mDeBERTa-V3, ROBERTa,
and BERT by F1-Score (see Eq(l1.1)) comparison. This type of domain-speci c approach
could substantially change how meta-analyses are conducted in economics.

Currently, historians are using text analysis techniques for distant reads. Murdock et al. (2017)
study Charles Darwin's intellectual journey using computational information foraging. This

iS a process of cognitive exploration in which the researcher acts as an agent with incomplete
information. Their objective is to balance exploration of new ideas with exploiting domains
in which they are already knowledgeable. They use topic modeling and Kullback-Leibler
divergence to measure quantitative “surprise', how “surprising' it is for a topic to appear
based on previous content. They nd Darwin's tendencies to explore and exploit switched
throughout his career with a greater tendency towards higher average surprise. They also
identify three major behavioral intellectual time periods in his career, culminating in writing
the On the Origin of Species.

Using similar methodology, Barron et al. (2018) analyze the political ideological journey of

debates during the French Revolution. They identi ed and tracked the novelty (surprise),
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how new are the ideas compared to earlier ones and resonance, meaning the persistence or
fading of new ideas over time. They found an overall trend toward new ideas. However, some
speakers, especially on the political right, continued to preserve older patterns.

Quantitative analysis on Mill's work has focused on debates over co-authorship with Harriet
Taylor. In Autobiography Mill talks about writing On Liberty with Harriet Taylor, After it

had been written as usual twice over, we kept it by us, bringing it out from time to time,
and going through it de novo, reading, weighing, and criticizing every sentence (Mill, 1873).
Additionally Mill dedicated On Liberty to Harriet Taylor, crediting her as the inspirer, and

in part the author, of all that is best in my writings (Mill, 1859). Despite these acknowledg-
ments, many scholars question the validity of the co-authorship. Using R's STYLO package,
Schmidt-Petri et al. (2022) analyzed On Liberty against a reference corpus of Mill's and
Taylor's work, to determine that Taylor likely co-authored signi cant passages of the text.
Beyond this stylometric focus, recent historical economic text analysis has concentrated
on Adam Smith. Researchers quantitatively examine common beliefs about his views and
ethics. Martin (2021) manually tabulates passages that either describe a con ict between
rich and poor (p. 838) or express some evaluative judgment about the well-being of the
poor (p. 838) in Wealth of Nations and Theory of Moral Sentiments and other works. The
goal is to test whether Adam Smith's modern reputation as a patron saint for corporations
and the rich (p. 837) is accurate or if Menger's nineteenth-century claim is correct that
Adam Smith, without exception, sides with the poor. Findings indicate in over 80

Graa and and Wells (2021) examine Adam Smith's reputation among business ethicists as a
proponent of the individual's self-interest and a defender of amoral economics. They use a
hybrid approach to digitally search key words from predetermined categories. These passages
were then manually evaluated for sentiment. Contrary to the common stereotype, they found
Adam Smith associated societal ourishing with positive moral virtues in over 90% of his
references.

Ballandonne and Cersosimo (2023) apply a range of bag-of-words techniques to compare

18



the topics, styles, and lexicon based sentiments of Adam Smith's Wealth of Nations and
Theory of Moral Sentiments. They found topic analysis the most useful, employing weighted
term frequency, keyness, and co-occurrences. Results indicated topics in Theory of Moral
Sentiments focus more on emotions and morality, while Wealth of Nations centers on economic
concepts. Sentiment scores showed high variability which the authors suggest re ects Adam
Smith's varied and emotionally charged vocabulary (Ballandonne and Cersosimo, 2023,
p. 44).

These papers on Adam Smith address close reading questions, similar to our examination
of Mill's intellectual journey between On Liberty and Socialism. They use quantitative
methods to contextualize existing interpretations. What did Adam Smith mean, and has the
interpretation of his works changed over time? As natural language techniques evolve, this

paper adds to the literature by asking: has the same thing happened to Mill?

1.3.2 Bag of Words Analysis

To better understand how bag-of-words methods apply to Mill's texts, | rst examine their
foundational assumptions and limitations. Traditional bag-of-words techniques rely on the
assumption that the importance of a word depends primarily on frequency or on relationships
to nearby words. Mill's works are relatively brief, On Liberty contains 48,258 words and
Socialism 25,120. For reference, Jane Austen's Pride and Prejudice is substantially longer at
127,633 words. Additionally, Socialism contained long quotes from other philosophers that
were removed because they were not Mill's words. The combined corpus constitutes a small
data set, meaning statistical patterns based on word frequency alone may not capture the
full complexity of Mill's arguments.

The bag-of-words analysis techniques commonly used for thematic and sentiment analysis

include Latent Dirichlet Allocation (LDA) topic modeling and sentiment lexicons such as

SReading Length Pride and Prejudice
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polarity-based dictionaries. Stylometric methods, which apply multivariate techniques like
Priciple Components Analysis (PCA) to word frequencies, provide another dimension of
analysis. Table 1.1 summarizes the bag-of-words techniques we used, with detailed results
provided in Appendix ??. While helpful for exploratory analysis, these methods lacked the
nuance necessary to address the central questions about themes and sentiment.
Thematically, topic modeling was applied; however, the resulting topics showed little meaning-
ful relationship to the actual themes, and their interpretation remained unclear. Lexicon-based
sentiment analysis provided overall sentiment polarity, yet o ered no insight into nuance.
Emotion lexicons were also tested, but the categories proved di cult to interpret with con-
dence. For example, the word "bank' could refer to the side of a river or to a nancial
institution, meanings that a lexicon-based approach cannot distinguish between. As a result,
frequency-based methods missed much of the subtlety in Mill's arguments, his distinctive
vocabulary, and the historical political-economic language of his time. Mill's texts required
an approach capable of distinguishing between overlapping themes and capturing the nuance

in sentiment. To address these limitations, more advanced NLP techniques are needed.

Table 1.1: Bag of Words Analysis Techniques

Technique Description Appendix
Item
Keyness Analysis Identi es words statistically overrepresented in one B.1

text relative to another.

Lexicon-Based Applies sentiment and emotion lexicons to capture B.2
Sentiment Analysis tone and a ect across chapters.

Topic Modeling Uses Latent Dirichlet Allocation (LDA) to uncover B.3
latent thematic structures in the texts.

Stylometric Analysis  Examines stylistic features using principal components B.4
analysis (PCA) on chapter-level word frequencies.
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1.4 Natural Language Processing Methodology

1.4.1 Transformer Models

To address the interpretive challenges surrounding Mill's intellectual journey, NLP provides a
guantitative framework for tracing his development from On Liberty to Socialism. What did
Mill mean? Was he fundamentally inconsistent as Berlin suggested or was he consistently
socialist according to Turner and McCabe (Berlin, 2002; Turner, 2019; McCabe, 2020)?
Where does this additional quantitative context place him in current debates over his politics?
This analysis examines the distribution of economic themes, the sentiment associated with
these themes, and the shifts between the two works.

For this analysis, | turn to pre-trained transformer-based models. Analysis methods are
traditionally categorized into supervised or unsupervised methods. Supervised methods
require a training set of labeled data, where inputs and their corresponding labels are used
to train a model for evaluating new test data. Unsupervised methods, by contrast, input
unlabeled data and use various metrics to group or cluster similar data points. Pre-trained
transformer models can be seen as a combination of both. From a supervised learning
perspective, they are pre-trained on very large and often specialized datasets. A familiar
example of a pre-trained transformer is ChatGPT, a generative pre-trained transformer
(GPT) model whose primary task is text generation. This pre-training enables the models
to perform unsupervised tasks of ‘reading' text and embedding contextual meaning into
words, even when applied to new text with no previous context. Mill's text are input into the
transformer models and use Natural Language Inference (NLI) tasks such as classi cation
or semantic similarity to assess themes and semantics. In the previous literature, the cases
in which Adam Smith sided with the poor were manually identi ed and labeled; siding
with the poor or not siding with the poor (Martin, 2021). The key contribution to the
quantitative historical economic literature is methodological: this analysis performs thematic

and sentiment classi cation computationally, without manual labeling.
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Pre-trained transformer models can be ne-tuned to speci c tasks. As mentioned previously,
EconBERTa is a domain-speci ¢ transformer model ne-tuned to evaluate economics abstracts.
In order to obtain the label data required to ne-tune the model for named entity recognition,
Lasri et al. (2023) had graduate students review and label 1,000 economics abstracts, yielding
over 23,000 labeled entities.

Mill's texts are unlabeled historical data. The objective is not to ne-tune a model but

to classify themes and analyze semantic relationships between concepts. For this, this
analysis relies on pre-trained transformer models that have speci c classi cation and semantic
similarity NLI tasks.

The transformer models operate by receiving input sentences, tokenizing them, and then
encoding the resulting tokens. The encoding process creates vector embeddings. These
embeddings can be used in various NLI tasks, including classi cation and semantic analysis.
To illustrate this process, consider an example phrase.

The brown bear consumed salmon throughout autumn, preparing for winter hibernation.

The sentence is input into the model and tokenized. A token represents the units in which it
is evaluated. Bag-of-words analysis often uses single word tokens to evaluate frequency, in
this case sentence tokens are used.

The next step is encoding. Each word, in every sentence, is encoded into a sequence of
numbers that represent the context of that word. For BERT models, the vector is 768 values;
other models di er depending on their architecture. This sequence of numbers, or feature
vector, incorporates self-attention. Self-attention is a mechanism that considers the words
surrounding it, including the context, in a numerical representation of the word's meanirfy.
The vector for the word salmon would include context about the bear consuming it, during
the autumn, in preparation for winter hibernation. After encoding, a task head maps the
vector embeddings to outputs. Classi cation techniques such as zero-shot classi ers score

entailment between a sentence and a theme prompt; for semantic similarity, bi-encoders

SHugging Face LLM Course: Transformers, embeddings & self-attention (Ch. 1.6)
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produce embeddings to compare two sentences with each other via cosine similarity.
Moving beyond the limitations of frequency-based methods, these models represent the
culmination of signi cant advances in neural language processing over the past decade. An
improvement over bag-of-words came from sequential models, such as Recurrent Neural
Networks (RNNSs), that process text one word at a time. Their sequential nature makes it
di cult for them to e ectively learn dependencies between words separated by long distances.
Given the bear example, an RNN must process this sequentially from left to right: rst
The, then brown, then bear, and so forth. By the time the model reaches preparing ,
information about bear has passed through four intervening words, with each step risking
degradation. On a larger theoretical scale, this chain of sequential operations makes it di cult
for the model to link ideas: the bear's consumption of salmon in autumn is causally linked to
its preparation for winter hibernation.

The Transformer architecture represents a signi cant advance by processing words in parallel.
Through a mechanism known as self-attention, it can weigh the importance of all words in a
sentence simultaneously, allowing it to capture complex, long-range dependencies and form a
more holistic understanding of the text. (Vaswani et al., 2017)

In the bear sentence, attention computes relationships between bear, consumed, and
preparing simultaneously. The model attends to bear, salmon, autumn, and winter

in parallel, capturing the autumn feeding-to-winter survival connection regardless of word
distance.

The next advancement in the area was to be able to look at these long-range dependencies
bidirectionally. The development of BERT models introduced a new pre-training methodology
to directly address this limitation. Instead of predicting the next word, BERT uses a Masked
Language Model (MLM). It randomly masks approximately 15% of the words and learns to
predict them using context from both the left and the right.

In the bear sentence, if preparing” were masked: ...consumed salmon throughout autumn,

[MASK] for winter hibernation” BERT uses context to the left and right of the [MASK]
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to predict the missing word. To further its comprehension, BERT is also trained on a
Next Sentence Prediction” (NSP) task, enabling it to understand the relationships between
consecutive sentences (Devlin et al., 2018).

Models have continued to build and improve on the BERT framework. DeBERTa disentangled
the position and content of each word, resulting in large accuracy improvements (He et al.,
2021). By separating a word's position from its meaning, DeBERTa can better understand
how the same word functions di erently depending on its location in a sentence. DeBERTaV3
made further improvemnts to the pretraining phase including MLM, and further Replaced
Token Detection (RTD). Both techniques train the model by requiring to guess a masked or
changed token (He et al., 2023).

Transformer models are used to classify text by comparing a prompt to a hypothesis statement
and calculating a probability of entailment. A hypothesis is developed, for example, This
sentence is about bears", the prompt sentence is presented, The brown bear consumed salmon
throughout autumn, preparing for winter hibernation. , and a probability of entialment is
calculated representing the degree to which one implies the other.

Semantic sentence transformers work in the same way as the classi er models used for thematic
analysis in that the sentences and prompts are input, tokenized and encoded. Hugging Face
gives an intuitive example of how the encoder captures semantic meaning. Consider two
similar sentences:

Even though | am sad to see them go, | could not be more grateful. - positive sentiment

| am sad to see them go, | cannot be more grateful. - negative sentiment

Small changes in the context and order of similar words produce opposing sentimehts.
Unlike the thematic classi ers that evaluate probability of entailment vs. non-entailment,

the sentence transformers operate through vector comparison. Semantic search evaluates the
embeddings in the vector space and measures the geometric proximity between embeddings

using cosine similarity> Semantically close sentences will be close in the vector space Reimers

"Hugging Face LLM course, Ch. 1.6.
8Sentence-Transformers .
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and Gurevych (2019).

These models are trained through self-supervised pre-training on vast, unlabeled text. The
BERT model, for example, was pre-trained on a combination of the BooksCorpus and English
Wikipedia Devlin et al. (2018). DeBERTa expanded this foundation, training on a larger and
more diverse corpus of up to 160GB that included sources like OpenWebText, STORIES, and
CC-News in addition to the original datasets (He et al., 2021, 2023). This progression towards

larger and more varied training data has been a key factor in improving model performance.

Models Employed

For thematic classi cation, this analysis used a DeBERTa zero-shot classi er. For semantic
similarity analysis, a Sentence-BERT (SBERT) variant was used, speci cally all-mpnet-base-
v2, to quantify semantic similarity through bi-encoder embeddings and cosine similarity.

These models are accessed through an Al community platform called Hugging Face platférm.

Thematic Classi cation

~ Zero-Shot Classi cation:

MoritzLaurer/deberta-v3-large-zeroshot-v2.0 10

Semantic Analysis

~ Semantic Similarity Analysis:

sentence-transformers/all-mpnet-base-v2 11

Note: See footnotes for Hugging Face model cards.
The above models operate based on prompts, which serve as hypotheses the model uses to
determine entailment or similarity. For example, when the prompt This sentence is about

bears is evaluated with the sample sentence, the model would assign a high probability of

9Hugging Face
10Hugging Face Model Card - Zero Shot
M Hugging Face Model Card - Semantic Similarity
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entailment. Given the prompt This sentence is about rocket ships it is assumed the probability
of entailment would be very low. Similar prompts are used to determine semantic similarity.
Six economic themes are developed to perform the thematic and sentiment analysis (see
Table 1.2). The themes needed to be broad enough to capture variation across Mill's works,
but speci ¢ enough to allow systematic classi cation. To achieve this balance, my close read
of On Liberty and Socialism was combined with computational techniques using OpenAl's
GPT-5 accessed via ChatGP¥. The goal was to represent broad economic concepts including
ideas about free markets (Critique of Market Outcomes), government intervention in the
economy (Minimal State & Laissez-Faire, State as a Tool for Justice), as well as economic
ideas representing libertarianism (Individual Sovereignty) and socialism (Social Welfare &
Collective Good). ChatGPT was prompted to generate themes and the sentence prompts
to accompany them. This hybrid application combined economic human expertise while
the generative transformer model could provide prompts in a style very close to Mill's. To
increase the sensitivity, three prompts for each theme were included. It is important to note
that although each theme was computationally ultimately de ned by their respective prompts.

Detailed prompt variations are provided in Appendix B.1.Table 1.2).

Table 1.2: Economic Themes

Economic Themes

Individual Sovereignty

Social Welfare & Collective Good
Sanctity of Private Property
Critique of Market Outcomes
Minimal State & Laissez-Faire
State as a Tool for Justice

12(OpenAl, 2025)
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1.4.2 Thematic Analysis Methodology

Using MoritzLaurer/deberta-v3-large-zeroshot-v2.0 , Mill's sentences are classi ed into
each of the six themes. This model works by categorizing sentences into new themes it has
never explicitly seen before by framing the task as a hypothesis test between the sentence
and a theme prompt.

Several models were evaluated to determine which was most appropriate thematic classi-
cation model for Mill's work. These included a DeBERTa cross encoder, MacBERTNh,
facebook/bart-large-mnli, and DeBERTa-based models.

The DeBERTa cross encoder works in a similar manner to the zero-shot classi er except it
jointly encodes the input sentence and the theme prompt together. Instead of producing sep-
arate embeddings it passes both texts through the transformer simultaneously and computes
an entailment score directly. This allows more sensitivity. However, this analysis did not
require that level of precision for an initial classi cation of themes. This technique could be
useful in future work as more nuanced themes and prompts are developed.

MacBERTNh, built on the BERT architecture, functions as a bi-encoder, embedding sentences
and theme prompts separately and assigning themes by cosine similarity to theme centrditls.
MacBERTh is pre-trained on historical text ranging from 1440 1950 (Manjavacas Arevalo
and Fonteyn, 2021). In this analysis, the model assigned an overwhelming share of sentences
to Critique of Market Outcomes; see Appendix B.4 and Figure B.10 for details. This did
not make sense based on my close read. It is possible that although Mill's works fall into
the historical context within the timeline of the pretrained data, it is on the cusp and more
suited for contemporary models.

facebook/bart-large-mnli zero-shot classi er was also tested. As with other zero-shot
classi ers, it pairs each sentence with each theme prompt and uses NLI entailment scores

for labeling* As shown in Appendix B.5 and Figure B.11, this model also categorized the

3MacBERTh (Hugging Face model card).
Y4facebook/bart-large-mnli (Hugging Face model card).
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majority of Mill's text under a single theme, indicating it was also not a good t.

The deberta-v3-large model was expected to be the most reliable and e ective for analyzing
Mill's prose. As mentioned earlier, this model is pre-trained on diverse corpora, making it
more adaptable to historical texts. In addition, disentangled attention allows it to detect
nuance that improves performance relative to comparative models (He et al., 2021, 2023). A
commonly used metric for evaluating NLP classi ers is the f=score, which balances precision

and recall by taking their harmonic mean (see Eg. (?7?)).

. Precision Recall _ 2TP 15
1

= — = : 1.1
Precision+ Recall 2TP +FP +FN (1.1)

where TP = true positives, FP = false positives, and FN = false negatives.
The deberta-v3-large model was found to have consistently high F1-Scores when compared

to similar modelg®

deberta-v3-large-zeroshot-v2.0

Each unit of analysis is a sentence taken from On Liberty or Socialism, with metadata
(book, chapter, sentence ID) preserved. Candidate labels are six economic themes based
on a computational and human evaluation of the texts. To increase the sensitivity, three
prompts were included for each theme. The full list of themes is shown in Table 1.2, with
the detailed prompt variations provided in Appendix B.1. Each sentence is paired with all

18 candidate prompts. Scores are averaged across three paraphrases per theme to reduce
wording sensitivity.

Both the sentence and the candidate prompt are tokenized and passed through the DeBERTa-

v3 large encoder. Content embeddings and positional embeddings are separately assigned

155ee the scikit-learn documentation for F-score.
18Hugging Face Model Card - Zero Shot
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through disentangled attention, allowing the model to weigh semantic content and word order
independently (He et al., 2021). The encoder produces contextualized vector representations
for each token, which are aggregated into a sentence-level embedding.

The model produces raw logit outputs, which are then passed through a softmax transforma-
tion to obtain class probabilities. For the natural language inference task, this yields the prob-
ability of entailment P (entailment) and the probability of non-entailment P (not-entailment),

such that

P (entailment) + P (not-entailment) = 1.:

Here, entailment represents the degree to which a sentence supports a candidate theme prompt,
while non-entailment represents the combined probability of neutrality or contradiction. To
allow overlapping themes, every sentence is explicitly scored with every theme prompt to

allow for overlapping themes.

1.4.3 Semantic Analysis Methodology

Traditional BERT models could evaluate semantic similarity but they were computationally
expensive because both sentences had to pass through the model at the same time. SBERT
solved this using Siamese or triplet network structure that allowed the sentences to be
individually encoded into a xed-length embedding. These embeddings could be compared
separately without simultaneously passing through the model. For the semantic analysis an
SBERT variant is used, sentence-transformers/all-mpnet-base-v2

For the six economic themes a generative transformer model (OpenAl's GPT-5, accessed via
ChatGPT?) is used to develop semantic prompt sentences. There are three positive and
three negative prompts for each of the six themes (Appendix B.6). Mill's text along with the

18 positive and 18 negative sentiment anchor prompts are evaluated for sematic similarity.

70OpenAl (2025)
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sentence-transformers/all-mpnet-base-v2

The semantic analysis modelall-mpnet-base-v2 , is built on Microsoft's MPNet architec-
ture, which combines strengths from both BERT's masked language modeling and XLNet's
permuted prediction orderst® This base model was then ne-tuned using SBERT's Siamese
network methodology on over 1 billion sentence pairs, enabling it to produce semantically
meaningful embeddings optimized for cosine similarity comparison.
All anchor statements and all sentences from Mill's texts are embedded using @& mpnet-base-v2
model. For each sentence, a theme valence score is computed that measures its alignment
with the positive versus negative pole of its assigned theme.
The valence calculation has three steps:

Step 1: Calculate the average similarity between the sentence and the three positive

anchors:
1

— COS(Vsentence Vpos:i)
3 i=1

similarity ;ogiive =

Step 2: Calculate the average similarity between the sentence and the three negative
anchors:

similarity negative — COS(Vsentences Vneg; )

3=
Step 3: The valence is the di erence between these two averages, scaled to range from
approximately -1 to +1:

similarity posigve  SIMilarity  pegatve

valence =
2

where Veenence IS the sentence embedding, s are the three positive anchor embeddings,
Vneg;j are the three negative anchor embeddings, armbga; b) measures the cosine similarity

between two vectors?

18Sentence-Transformers: Pretrained Models
19Cosine similarity ranges from -1 (opposite direction) to +1 (same direction).
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1.5 Results

1.5.1 Thematic Classi cation Analysis

The proportion of sentences associated with each of the six economic themes was identi ed
using the mean probability of entailment from thedeberta-v3-large-zeroshot-v2.0 model.

Figure 1.2 represents these classi cations by book chapter.

Figure 1.2: Proportion of the six economic themes across On Liberty and Socialism.

Since this methodology has not previously been applied to Mill's work, validation relies
on comparison with a human reading. These results generally align with my close read
showing that for On Liberty a large proportion of sentences are associated with the themes
of Individual Sovereignty and Social Welfare & the Collective Good, while a smaller share are

linked to State as a Tool for Justice. In Socialism the primary theme in the rst three chapters
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is Social Welfare & the Collective Good with a smaller focus on Individual Sovereignty. The
last chapter, The Idea of Private Property not Fixed but Variable unsurprisingly contains
a substantial proportion of sentences tied to Sanctity of Private Property. Overall, these
thematic distributions align with human intuition about the content of each work.

A key advantage of this NLP approach over bag-of-words methods is not only its ability to
capture overlapping themes but the magnitude to which they overlap. After initial classi ca-
tion, overlapping themes can be identi ed by examining high probabilities of entailment across
multiple themes. It is important to note that many sentences will have a low probability of
entailment for all themes. Many sentences exist to link ideas or describe other situations
not directly related to one of the six themes. Figure 1.3 shows the large cluster of sentences
that fall into this category for the themes Individual Sovereignty and Social Welfare & the
Collective Good. Although On Liberty has more sentences overall than Socialism, it has
far fewer sentences with low probability of entailment for either theme. In this work, Mill
spoke in a direct tone about both of these themes. In contrast, in Socialism there are a large

proportion of sentences that do not relate to either theme.
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Figure 1.3: Zero-shot average probability of entailment drop-o for Individual Sovereignty across
On Liberty and Socialism.

To further explore these overlaps, Upset plots can be used to visualize the proportion
of sentences focused on a single theme, compared to those exhibiting thematic overlap (see
Figure 1.4 for On Liberty and Figure 1.5 for Socialism). Each bar represents an intersection
of themes and the proportion of sentences related to that theme or combination of themes.
The dot matrix below indicates the theme(s) associated with that proportion of sentences.

The P(entailment)P(entailment) P(entailment) threshold is set at 0.3.
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Figure 1.4: Distribution of the six primary economic themes across On Liberty, calculated based on
sentence-level classi cations.

In On Liberty, the largest number of sentences are solely associated with Individual
Sovereignty, meaningen(IS)  0:30 while all other themes havee, < 0:30. When Mill
writes about Individual Sovereignty, he is direct and focused thematically.

The most common thematic overlap in On Liberty is between Individual Sovereignty and
Minimal State & Laissez-Faire. For context, the sentence with the highest average probability

of entailment for these two themes is (0.74), from Chapter V Applications:

If people must be allowed, in whatever concerns only themselves, to act as seems best to
themselves at their own peril, they must equally be free to consult with one another about
what is t to be so done; to exchange opinions, and give and receive suggestions.

Both at the micro level of individual sentences and the macro level of Mill's overall argument,
this overlap is consistent with a close reading. The above sentence describes the Individual

Sovereignty of people, "acting at their own peril,” while considering they must have free
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communication to do so relating to Minimal State & Laissez-Faire. On a macro level, one of
Mill's core arguments in On Liberty is that freedom for the individual requires freedom from
state tyranny.

Socialism follows a similar pattern with the largest proportion of sentences solely focused
on Social Welfare & the Collective Good. Again, this follows a close read considering the
context of Socialism is a careful discussion of the socialist ideas at the time. The next focus
on Sanctity of Private Property is due to the last chapter, The Idea of Private Property not
Fixed but Variable with a large proportion of sentences with a high probability of entailment
for that theme. The largest overlapping theme in Socialism comes between Social Welfare &
the Collective Good and State as a Tool for Justice. Mill extensively discusses not only the

details of socialism but the nuances of how this ideology would be best applied to society.

Figure 1.5: Distribution of the six primary economic themes across Socialism, calculated based on
sentence-level classi cations.

The two themes that had the highest overlapping probability of entailment for both books
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were Social Welfare & the Collective Good and State as a Tool for Justice. Figure 1.6 shows
a joint density plot of sentence-level probabilities for these themes. Each dot represents a
sentence, and the shaded regions show kernel density estimates (KDE), highlighting areas
where sentences cluster more densely. Overlap in shading indicates regions where both
texts exhibit similar thematic entailment. Darker shading corresponds to areas where many
sentences fall close together, revealing clusters of high thematic association, whereas lighter

shading re ects sparse regions with fewer sentences.
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Figure 1.6: Joint density plot of entailment probabilities. Dots represent individual sentences and
shaded regions show kernel density estimates (KDE).

For contrast, Figure 1.7 shows Individual Sovereignty and Sanctity of Private Property
where Individual Sovereignty is tightly focused for On Liberty and sentences classi ed as
Sanctity of Private Property are more broadly proportioned in Socialism. These results on

the focused nature of Individual Sovereignty align with Mill's characterization of On Liberty
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in Autobiography. He describes On Liberty as a single truth", indicative of a narrow thematic

focus.

Figure 1.7: Joint density plot of entailment probabilities. Dots represent individual sentences and
shaded regions show KDE.

Overall, the thematic classi cation aligns with a close read of the two texts. The
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predominant themes in both books were Individual Sovereignty and Social Welfare & the
Collective Good. In On Liberty, Mill had a narrow focus when discussing Individual Sovereignty,
but these discussions consistently emphasized Social Welfare & the Collective Good as
the necessary foundation for genuine individual freedom. In contrast, Socialism focuses
predominantly on Social Welfare & the Collective Good while also providing a balanced
discussion of socialist ideas with a focus on Sanctity of Private Property in the last chapter.
Additionally, the NLP approach reveals signi cant thematic overlap, particularly between
Social Welfare & the Collective Good and State as a Tool for Justice. Not only was Mill's
socialist ideology consistent throughout both works, he was concerned with the nuance of its

application in society. This is further explored using semantic analysis.

1.5.2 Semantic Analysis

While the thematic analysis identi es what themes Mill focuses on, the semantic analysis
gives insight into how he discusses them. Figure 1.8 gives an overview of the valence (cosine
similarity with positive minus negative anchors) for each theme and book. The ridge lines
indicate how common that valence is for each theme and book; they do not indicate the
proportion of sentences for each theme. Unsurprisingly, Mill had positive sentiment toward
Individual Sovereignty in On Liberty and in relative terms more negative sentiment for the

few sentences categorized under that theme in Socialism.
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Figure 1.8: Semantic Valence Distribution by Theme and Book

Interestingly, Mill's sentiment was consistently positive for Social Welfare & the Collective
Good and consistently negative for Minimal State & Laissez-Faire. Additionally, Critique
of Market Outcomes had positive sentiment, indicating Mill had positive sentiment towards
criticism of markets. Sentence-level plots for these patterns are shown in Figures 1.9 1.11,
with additional plots for all themes in Appendix B.7. Each plot shows the distribution of
valence across chapters, with individual sentences represented as dots and chapter-level means

with con dence intervals shown in black.
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Social Welfare & the Collective Good

When assessed at the sentence level, Mill spoke in a generally positive tone in both On Liberty

and Socialism (see Figure 1.9).

Figure 1.9: Sentence-level valence by chapter for the theme Social Welfare & the Collective Good.

Critique of Market Outcomes

Although there is not a large portion of sentences in either work with high entailment
probability for Critique of Market Outcomes, there are interesting patterns (see Figure 1.10).
As this theme represents critiques, positive sentiment would indicate alignment with being
critical of market outcomes. The results show consistent positive sentiment across all chapters
for both books. The positive prompt associated with the highest valence across both books

was, Competition condemns many unjustly to loss
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Figure 1.10: Sentence-level valence by chapter for the theme Critique of Market Outcomes.

Minimal State & Laissez-Faire

As previously discussed, much of the debate over Mill's political and economic ideology
surrounds his view on laissez-faire. Persky sees Mill as a laissez-faire liberal whose ideas on
this topic evolved over time (Persky, 2016). In her 2021 book, John Stuart Mill, Socialist,
McCabe warns, scholars are at risk of deeply misunderstanding Mill if we see his [sic] as
a classical," laissez-faire liberal and not a socialist (McCabe, 2021, p. 15). She clari es:
Mill did not agree with the concept of laissez-faire as both an economic and social doctrine
(McCabe, 2021, p. 46). Mill felt limiting the government could “enforce promises' and protect
‘people from fraud’; he opposed the interpretation of laissez-faire that society should be held
together as minimally as possible (Mill, 1859).

Figure 1.11 shows consistent negative sentiment across all chapters for both books. For
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context, the sentence with the most negative sentiment in On Liberty is: The third, and
most cogent reason for restricting the interference of government, is the great evil of adding
unnecessarily to its power. And for Socialism: But to force unprepared populations into
Communist societies, even if a political revolution gave the power to make such an attempt,

would end in disappointment.. The prompt with the highest negative sentiment was: Laissez-

faire cloaks oppression.

Figure 1.11: Sentence-level valence by chapter for the theme Minimal State & Laissez-Faire.

See Appendix section B.7 for sentence-level semantic plots for Individual Sovereignty,

Sanctity of Private Property and State as a Tool for Justice.
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1.6 Discussion

In presenting these quantitative results, the aim is to computationally analyze themes and
sentiment within Mill's texts and situate them alongside scholarly human interpretation. On
Liberty and Socialism were chosen because they are potentially opposing texts published
about 20 years apart and written during di erent periods of his life. On Liberty was famously
his rally cry for individual sovereignty and Socialism an ideological discussion of an opposing
political concept.

| am careful to not impose de nitive conclusions based on quantitative analysis alone. How-
ever, it can show patterns in the text that are interpreted di erently by human scholars.
The quantitative analysis does not contradict existing scholarship; it largely aligns with it.
Thematically, the results track closely with the expectations from a close read. The proportion
of sentences associated with each theme within each chapter follows expectations of a close
read. Between the two works, On Liberty and Socialism, there is notably consistent sentiment
for all six economic themes. The overlap in Social Welfare & the Collective Good and State
as a Tool for Justice, combined with positive sentiment for State as a Tool for Justice (see
Figure B.14) shows his consistent socialism with a careful evaluation of application.

Two interesting results emerge when considered alongside scholarly interpretations. Mill's
sentiment toward Social Welfare & the Collective Good is positive across both works. This
supports Turner (2019) and McCabe's (2020, 2021) arguments that he held consistently
socialist ideas during the time period of the two works. It also emphasizes Mill's commitment
to social welfare, even while promoting individual liberty in On Liberty. Persky's stance was
that Mill was a laissez-faire liberal who evolved over time (Persky, 2016). This does not
appear to be the case as the sentiment for Minimal State & Laissez-Faire was consistently
negative across both works. Mill more fully describes his ideas on laissez-faire in Principles
of Political Economy, and the addition of this work would be valuable for this speci ¢ theme.

In my own close read, | see Mill as a conscientious moderate. He could hold multiple truths

at once and had the ability to embrace ideas very di erent from his own. Part of this was
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being a conscientious evaluator. He encouraged others to look at both sides of a situation and
arguably lived his life by this example. In Autobiography he describes his process: When |
had taken in any new idea, | could not rest until I had adjusted its relation to my old opinions,
and ascertained exactly how far its e ect ought to extend in modifying or superseding them
(Mill, 1873). As researchers and humans, we feel comfortable with categorizations and labels;
part of what makes Mill so polarizing is that he resisted such absolutism.

His vision of individual sovereignty and eccentric freedom was based on a foundation of social
equality. He believed that to be truly free, an individual's basic needs must be met and
protected. He saw this not only as the most e cient arrangement but as a moral imperative.
Enabling individuals to be free to pursue their own paths was a matter of justice. Mill wrote:
Precisely because the tyranny of opinion is such as to make eccentricity a reproach, it is
desirable, in order to break through that tyranny, that people should be eccentric. Eccentricity
has always abounded when and where strength of character has abounded; and the amount
of eccentricity in a society has generally been proportional to the amount of genius, mental
vigour, and moral courage which it contained. That so few now dare to be eccentric, marks
the chief danger of the time. (Mill, 1859)

Mill's thoughts and tone evolved throughout his life. On Liberty presents an optimistic idea
of what society could be if it supported individual freedoms. Twenty years later, in Socialism
his ideas on justice had a di erent tone. Speaking on the idea of payment for labor, the
very idea of distributive justice, or of any proportionality between success and merit, or
between success and exertion, is in the present state of society so manifestly chimerical as to
be relegated to the regions of romance (Mill, 1879).

Mill would certainly not have been considered a moderate in his time. His advocacy for
individual freedoms, women's rights, and socialism made him controversial, and positioned
him as a radical reformer. The moderation came with his process. He conscientiously evalu-
ated ideas and insisted on considering both sides of every argument. This quality brought

forth ideas that were revolutionary at the time and remain relevant in current political and
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economic debates.

The truth of an opinion is part of its utility On Liberty
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Chapter 2

Credit Stealing as a Product of
Bounded Ethicality: Testing the

Impartial Spectator Model

Marja-Lisa Paulson

Garret Ridinger

2.1 Introduction

Credit for one's work can function as organizational currency. It can be banked, exchanged,
and leveraged to shape reputation, opportunity, and in uence (Graham and Cooper, 2013).
The consequences of improper credit allocation to an organization are substantial, including
costly employee turnover, loss of resources and diminished employee well-being (Proell et al.,
2016; Graham and Cooper, 2013; Ni et al., 2024). The e ects are not only interpersonal but
organizational, impacting relationships and trust (Rodgers et al., 2013). Recent research has

suggested that these workplace dynamics may not be experienced equally across genders.
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Di erences in organizational expectations across genders can in uence who receives credit
and how ethical violations are judged. Women have statistically signi cant lower promotion
rates than men, even when accounting for performance (Blau and DeVaro, 2007). They face
harsher punishments for ethical violations and experience more frequent workplace harm
than men (Sojo et al., 2015; Kennedy et al., 2017)

Provided it is "justi ed and defensible" (p. 404) Graham and Cooper (2013) argue that
appropriately taking credit for work is inherently ethical. The opposite is often described as
'stealing’ or 'theft’, and they argue it is inherently unethical. It can include diminishing credit

to others' or appropriating other's work with clear ethical implications (Graham and Cooper,
2013). An important part of the value of credit is the act or perception of receiving it. This
makes the ethics of credit about behavior and perception. Because credit is something that
can be gained and used for reputation and advancement, it is important to understand how
it is perceived by others.

Previous literature on credit stealing has focused on rst-person scenarios, asking the partici-
pant to recall a time they experienced credit stealing or to imagine they were in a situation
where credit was stolen (Proell et al., 2016; Ploeger-Lyons and Bisel, 2021; Caruso et al.,
2006; Ni et al., 2024). This is a valuable perspective as it gives insight into how the victim
is impacted and how that in turn impacts the organization. However, little research has
examined the role of third-party observers and how they interpret and judge these behaviors.
We contribute to this literature by conducting a survey using a third-party, impartial spectator
view on a gendered credit-stealing scenario. We present a workplace vignette with a manager
and an employee where a credit stealing scenario takes place. We vary the overtness of the
credit stealing condition as well as the gender of both the manager, employee and the survey
respondents.

We nd that after credit theft or norm violation, men and women have di erent levels of
judgment about the appropriateness of the behavior and its anticipated consequences. To

evaluate this ethical issue and the gender discrepancy, we draw on the eld of bounded
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ethicality to interpret these ndings.

We follow impactful research on gender and sexual harassment that analyzes and frames this
issue from the lens of observers and bounded ethicality. Using an observer framework Kim
et al. (2025) designed a gender observer model to assess behavioral responses to workplace
sexual harassment. They found women had more empathy toward victims and that the
organizational climate mattered in shaping observer responses. In organizations that were
more tolerant of sexual harassment, the gender empathy gap was more evident. In less
tolerant organizations, both men and women reported higher levels of empathy, intervened
more, and engaged less in silencing behaviors (discouraging reporting) (Kim et al., 2025).
Tenbrunsel et al. (2019) present a review of sexual harassment in academia and look at it
from the perspective of bounded ethicality. They de ne sexual harassment as an ethical issue
and analyze the actions of both victims and harassers through the lens of ethical fading,
motivated blindness, and the slippery slope (Tenbrunsel et al., 2019).

Organizational justice helps us to understand the fairness dynamics of the workplace. Central
to this is distributive justice, the perceived fairness of outcomes, which speci cally impacts
employee attitudes, compensation, and promotions. When this fairness is lacking, it strongly
predicts employee dissatisfaction and turnover (Alexander and Ruderman, 1987; Muzumdar,
2025). Appropriate credit allocation is a cornerstone of organizational justice. We argue
that who perceives credit allocation and how they interpret it has critical implications for
distributive justice and fairness in organizations. As with the above sexual harassment
research, when impartial spectators di er systematically by gender in evaluating the same
scenarios, it points to a fundamental gap in understanding how ethics and consequences are
perceived in organizations. This paper focuses speci cally on that discrepancy. In a climate
where organizations are facing mounting pressure to justify spending and e ectiveness of
ethics and inclusion initiatives, evidence-based understanding of these discrepancies is critical.
Our work contributes to this literature by focusing on credit stealing, which has received

little attention from an impartial-spectator perspective. Our experimental design allows us
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to isolate how gender interacts with moral ambiguity to shape judgments of professionalism,
fairness, and anticipated workplace consequences. We further this methodology by imple-
menting Konow's (2009) quasi-spectator model, with incentivized attention (Konow, 2009).
Incentivizing respondents to be fully aware of relevant information allows us to distinguish the
ethical bias of the respondents from their awareness of the situation. We begin by presenting
a theoretical behavioral economics framework describing the impartial spectator approach
and bounded ethicality interpretations. We present four hypotheses: an Awareness Check,
Credit Allocation, Ethical Judgments, and Consequences. We present the results of the

survey and discuss our interpretations.

2.2 Theoretical Framework

2.2.1 Impartial Spectator Theory

In his 1759 Theory of Moral Sentiments, Adam Smith introduced the concept of the sympa-
thetic “impartial spectator. Smith argued that we can examine our actions and those of others
from two perspectives: how we would experience them, and how an impartial spectator would.
He describes this imaginary construct as a "better informed' and "'more impartial’ version of
ourselves where we don't look through a personal lens but through that of an outsider who is
capable of a more fair judgment. This impartial spectator lacks the self-interested motives
that often in uence our decisions (Smith, 1759).

Konow (2009) built on the concept of the imaginary impartial spectator by adapting it to a
modern empirical application with what he terms the quasi-spectator method (Konow, 2009).
This empirical model uses the concept of an impartial spectator with relevant information.
He describes the Rawlsian normative approach that assumes more relevant information will
create more opportunity for bias. The impartial spectator model proposes more relevant
information will eventually outweigh personal bias. He di erentiates between fairness in

the “eye of the beholder' or the stakeholder and fairness evaluated as an impartial spectator
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representing unbiased justice (Konow, 2009).

Previous research on observer experiments has shown insightful gender di erences between
male and female respondents as well as di erences in subjects tendencies for egalitarian
distribution. Muller and Renes (2021) conduct a quasi-spectator study where they evaluate
distribution choices of almost 3000 Germans. They nd most of the population favors
egalitarian distribution, although females more than males. They also nd distribution results
are linked to views on government distribution practices and voting behavior (Mtller and
Renes, 2021).

To apply the quasi-spectator method to credit allocation scenarios, we instruct respondents
to read a vignette that describes a workplace scenario. We apply this concept of relevant
attention by incentivizing awareness questions. After reading the vignette, each respondent
could earn up to $1 more by correctly answering 10 questions that tested their awareness
of what occurred in the vignette. Results showed that both male and female respondents

demonstrated consistently high awareness of what occurred in the vignette.

2.2.2 Bounded Ethicality

Originally de ned by John Stuart Mill 1, the concept of homo economicus de nes individuals

as completely self-interested, fully rational with the ability to be instantaneous calculators

(p. 66) of information that can be universally applied to the human experience and used
for decision making (Urbina and Ruiz-Villaverde, 2019). In 1955, Herbert Simon introduced
the relatable concept that human organisms have limited computational capacities (p.

99) to process information within the environments which they exist in (Simon, 1955). An
important concept is how we understand these limits or bounds. Chugh et al. (2005) described
boundedness as the area where economic decision making ends and normative psychology
begins (Chugh et al., 2005). They credit Kahneman and Tversky for identifying the systemic

and predictable ways decision makers reach and deviate from these bounds (Kahneman and

IMill rst articulated the concept of homo economicus in his 1836 essay On the De nition of Political
Economy, later included in Essays on Some Unsettled Questions of Political Economy (1844).
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Tversky, 1973; Tversky and Kahneman, 1974; Kahneman and Tversky, 1979).

Building on the concept of these psychological bounds, Chugh et al. (2005) extended the
logic of bounded rationality to introduce the concept of bounded ethicality (Chugh et al.,
2005). People cannot be completely ethical all the time, ethical bounds are a part of our
psychological process. We are systemically bounded by our views about ourselves. We develop
ethical blind spots because we tend to perceive ourselves as moral and competent (Chugh
et al., 2005).

The theory of bounded ethicality predicts that when observers attempt to judge fairly,
their perceptions are still in uenced by their experience, social identity, and gender. We
apply the bounded ethicality framework as a potential explanation for why male and female
observers di er in their evaluations of fairness. We consider these "bounds' to explain the
di erences between how male and female respondents evaluate the justice and consequences

in our credit-stealing scenarios.

2.2.3 Credit Stealing

In the workplace, Graham and Cooper (2013) de ne credit as having one's e orts recognized
by others" (p. 403) (Graham and Cooper, 2013). Violations of these ethical norms have
large impacts on organizations. Proell et al. (2016) found that employees who experienced a
leader taking credit for their work were more likely to leave the organization. This e ect was
increased when the employee was surprised by the credit stealing and decreased when the
employee and leader were aligned (Proell et al., 2016). Ni et al. (2024) asked respondents
to recall a time and also imagine themselves in a scenario where their boss stole credit.
When managers stole credit, employees reported higher measures of exploitative perception,
which led to lower employee creativity (Ni et al., 2024). The ethical nature of credit impacts
employees' perception of fairness and justice in the workplace. These impacts on turnover
and employee well-being can come at a high cost to organizations (Jian et al., 2022; Martinez

et al., 2025).
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First-person perceptions of credit are often heavily skewed with egocentric bias; the memory
of our own contributions is more salient. In the classic study, Ross and Sicoly (1979)
asked married couples to estimate individual household contributions. The total of these
contributions consistently and impossibly exceeded 100% (Ross and Sicoly, 1979). Caruso
et al. (2006) performed an academic version of this type of experiment asking researchers
to either focus on their contributions to a paper or their coauthors. They found when
“high contributors' focused on the lower contributions of coauthors, their egocentric bias
decreased but their satisfaction also decreased because the saliency of their coauthors' lack of
contributions was higher (Caruso et al., 2006).

Exley and Kessler (2022) show gender has an impact on rst-person credit assessments
(self-promotion) (Exley and Kessler, 2022). When women describe their contributions
after completing a stereotypically male-dominated task (math and science), they rate their
performance signi cantly lower than men. Participants were initially incentivized for self-
promotion; when the incentives were removed, the gender gap remained the same (Exley and
Kessler, 2022). These individual di erences in claiming credit become even more consequential
once they interact with workplace hierarchies. Hierarchical position also matters in credit-
stealing dynamics. Ploeger-Lyons and Bisel (2021) found subordinates and those whose credit
had previously been stolen to be less confrontational when confronting a hypothetical boss
about stealing credit from them (Ploeger-Lyons and Bisel, 2021).

This paper advances the study of credit misattribution with an incentivized quasi-spectator
design that attempts to separate ethical judgment from respondents' awareness. Prior work
has largely relied on rst-person perspectives or hypothetical role-playing. We position male
and female respondents as impatrtial, fully informed, and attentive spectators. This reveals
systemic gender di erences in the ethical interpretation of credit stealing and its consequences.
Even under full awareness, we nd gender leads respondents to interpret the same event in

fundamentally di erent ways. We discuss this impact through the lens of bounded ethicality.
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2.3 Hypotheses

2.3.1 Hypothesis 1 - Awareness Check

Hypothesis 1 When attention is incentivized, male and female respondents will demonstrate
similar levels of awareness of the vignette details

Each patrticipant received ten factual and incentivized questions about what happened in
the written vignette to ensure they retained relevant information relating to the workplace
scenario. The questions covered identifying the key players in the scenario and descriptions
of what happened. All answers were in the form of multiple choice.
We anticipated that, if left unincentivized, there could be di erences in the awareness level
of male and female respondents. There is a cultural stereotype that considers women to be
more in tune with interpersonal interactions and relationships than men. Extensive research
has been conducted in this area with mixed results depending on the context, incentives, and
experimental design. One of the di culties is de ning awareness and then distinguishing
what factors are having an impact. Riley et al. (2016) assessed sustained attention, which
is the ability to stay focused on a task without being distracted. Findings across several
countries showed small gender di erences with women making few commission errors and
men making more omission errors. In countries with worse sociocultural conditions for
women their scores were lower while men's remained unchanged (Riley et al., 2016). Another
perspective on awareness is Theory of Mind (ToM), the ability to assess and predict others'
thoughts, intentions, emotions, and behaviors (p. 1) (Ridinger and McBride, 2015). Results
showed that at baseline, and across incentivized conditions that women scored higher than
men. However, given a competitive (winner-take-all) nancial incentive, women scored
worse than men (Ridinger and McBride, 2015). Ciarrochi et al. (2005) tested emotional
awareness between genders, at baseline and with a motivational condition to “try hard' and
an indication that scores would be compared between peers. At baseline, women had higher

emotional awareness scores; given the motivational intervention, men's score rose to the level
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of unmotivated women (Ciarrochi et al., 2005). We aimed to motivate respondents to “try
hard' when assessing the vignette via monetary incentives for the awareness questions. Based
on this research, we include an incentivized awareness check to con rm that any judgment

di erences observed across respondent gender are not simply due to attention discrepancies.

2.3.2 Hypothesis 2 - Credit Allocation

Hypothesis 2(a) Managers who steal credit will receive lower credit allocations than those
who give appropriate or ambiguous credit

Hypothesis 2(b) Female managers will receive less credit compared to male managers when
they take credit for themselves.

Hypothesis 2(c) Female employees will receive less credit than male employees under
ambiguous team-credit.

Our second hypothesis examined how respondents allocated credit between the manager
and the employee. After reading a vignette, respondents were asked to assign how much
credit each party deserved, with the two percent values required to sum to one hundred. We
anticipated the overtness of the credit stealing would have an e ect on the credit assigned.
We hypothesized managers who directly stole credit would receive a lower percentage.

We anticipated that credit allocations would di er across conditions. Speci cally, we expected
managers who blatantly stole credit (1 did the work) to be assigned less credit while
employees would be assigned more. We further expected the ambiguous team-credit condition
(we did the work ) to produce more variation in responses than either the proper credit
condition or the blatant stealing condition. We also expected that the gender of the manager
would in uence these evaluations. In particular, when credit was blatantly stolen, we
anticipated that female managers would be judged more harshly than male managers. Female
employees, by contrast, were expected to receive less credit than their male counterparts.
This expectation was grounded in existing research demonstrating that women's contributions

are systematically undervalued and under-credited in teams. Ross et al. (2022) found women
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are signi cantly less likely than their male peers to be named on group work that results

in a report or patent even when job title and eld are controlled for (Ross et al., 2022).

In a similar vein, Sarsons et al. (2021) explored tenure among academic economists. They
found women were less likely to receive tenure the more they coauthored while their male
counterparts were tenured at the same rate regardless of solo or coauthored work (Sarsons
et al., 2021). The ambiguity e ect was demonstrated by Heilman and Haynes (2005), who
found women received less credit than men for work when assessed at the group level but
were credited fairly when assessed as individuals. Participants were evaluated on competence,
in uence and leadership. When there was ambiguity, women received less credit; when the
ambiguity was removed, the credit was even. When ambiguity was removed women were

rated as equal to men (Heilman and Haynes, 2005).

2.3.3 Hypothesis 3 - Judgments

Hypothesis 3(a) Credit stealing will increase perceptions of unprofessional and inappropriate
behavior relative to proper credit conditions

Hypothesis 3(b) Female respondents will have stronger judgments about ethical violations
compared to male respondents across credit-stealing conditions

Hypothesis 3(c) Female managers who steal credit will be judged more negatively than male
managers, while male employees will receive more sympathetic evaluations when credit is
taken from them

Our third hypothesis addressed respondents' judgments of the manager's and employee's
behaviors. After reading their assigned vignette, respondents evaluated the extent to which
each party displayed actions that were inappropriate and unprofessional. We anticipated
that all respondents would view credit stealing as inappropriate and unprofessional, but
that women would judge these behaviors more harshly than men. We further expected that
the gender of the manager and employee would impact these judgments. Female managers

who stole credit were expected to be judged as more inappropriate and unprofessional than
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male managers. Male employees, by contrast, were expected to receive more sympathetic
evaluations than female employees when credit was taken from them. These hypotheses are
grounded in research that shows women are often held to higher ethical standards than men.
Kennedy et al. (2017) found that female attorneys who had committed ethical violations
were punished signi cantly more severely (106% more likely to get disbarred) than their
male counterparts who had committed equal violations. Interestingly, when there were more
female judges (impartial observers), the likelihood of disbarment was equal between genders
(Kennedy et al., 2017).

We also expected di erences across the credit conditions. Blatant stealing (| did the work)
would elicit the strongest negative judgments, whereas ambiguous team credit ( we did the
work ) would create more variation in evaluations. In contrast, when credit was properly
assigned, we anticipated relatively little disagreement across respondents. This follows
research mentioned in the previous section where contribution ambiguity led to variation in

evaluations (Heilman and Haynes, 2005).

2.3.4 Hypothesis 4 - Consequences

Hypothesis 4(a) Credit stealing (especially blatant theft) will reduce expected e ort and
increase expected turnover for employees
Hypothesis 4(b) Respondents will expect female managers who steal credit to su er greater
reputational and motivational costs than male managers
Hypothesis 4(c) Male employees who lose credit will be perceived as more likely to leave
than female employees in equivalent situations

Our fourth set of hypotheses focused on respondents' expectations regarding the conse-
guences of credit stealing for workplace outcomes, including turnover and future work e ort.
The respondents were asked to evaluate how likely the manager and the employee were to
leave their jobs within the next year, and how hard each would work on the next team

project. We anticipated that men and women would respond similarly to these questions,
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with little systematic di erence across respondent gender. At the same time, we expected
variation across the credit conditions. When credit was properly assigned, responses should be
straightforward, with few concerns about future e ort or turnover. By contrast, in the blatant
credit-stealing condition (I did the work ), we anticipated that respondents would view

the employee as more likely to leave and less motivated to work hard, while the manager's
outcomes would remain largely unchanged, apart from the possibility that some respondents
might expect the manager to work less hard. In the ambiguous team-credit condition (we
did the work ), we expected more variation in evaluations, re ecting the uncertainty created

by this less direct form of credit misattribution.

We also anticipated di erences in how gender would shape evaluations of these consequences.
Female managers who engaged in credit stealing were expected to be judged as undermining
their own credibility, leading respondents to expect that they would be less e ective or work
less hard on subsequent projects. Male employees, by contrast, were expected to be judged
as more likely to leave and less willing to work hard after having credit taken from them,
while female employees might be seen as less likely to respond in this way, perhaps because
observers assume that women anticipate or expect credit misattribution and therefore are
less likely to change their behavior when it occurs.

These expectations are grounded in previously discussed research demonstrating that work-
place incivility and credit misattribution lead to increased employee turnover, and decreased
employee well-being, engagement, and creativity (Proell et al., 2016; Graham and Cooper,
2013; Ni et al., 2024). When employees feel that injustice is occurring, they are more likely

to disengage, lose trust and consider leaving the organization (Miner and Cortina, 2016).

2.4 Experimental Design

We test the above hypotheses by presenting workplace vignettes that involve varying levels

of credit stealing and varied manager/employee genders. We included incentivized aware-
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ness evaluations, credit assignment, judgment/emotional response questions, and workplace
consequences. We also included the Belief in a Just World Scale (BJW) and the Benevolent

Sexism in the Workplace Scale (BSW).

We t pooled OLS models of the form

Y, = Gender (Manager; CreditLevel ;) +X; +" j;

where Gender denotes the respondent’'s gender and the vignette randomly assigns the gen-
ders of the manager and employee. The vectd; contains the control variables. For each
dependent variable, we estimate three speci cations: (1) No Controls - experimental e ects
only, (2) Demographic Controls, and (3) Full Model - including BJW, BSW, and prior
gender discrimination experience. Using the model with Full Controls (3), we compute
implied coe cients for men and women and formally test their equality using Wald tests of
linear combinations, reported in the Male Female coe cient-di erence tables. Robust (HC1)
standard errors are used throughout.

Each vignette scenario began with an employee who was asked to do preparation work
for a presentation. They were not inclined to take on this type of tedious work but were
trying to make an impression for a promotion. The employee independently completed the
work and prepared the presentation. The manager gave the presentation and made a credit

attribution statement at the end. The structure of the six vignettes was a 2 3 factorial design:

~ Credit attribution (3 levels):
Proper credit given to the employee ( they did the work ).
Credit ambiguously shifted to the team (we did the work ).
Credit blatantly taken by the manager (1 did the work ).

" Manager Employee gender (2 levels):
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Male manager and female employee.
Female manager and male employee.

A sample vignette can be found in Appendix C.1.

2.4.1 Incentivized Attention

Participants were instructed to read the vignette and informed that they would be asked 10
guestions about what happened in the scenario. For each correct answer, they would receive
an extra $0.10 for a total bonus of $1.00 in addition to their compensation for completing

the survey.

2.4.2 Credit Assignment

After reading the vignette, participants were asked how much credit the manager and the
employee deserved. The credit percentage between the two had to sum to 100. Additionally,
participants were informed that approximately 50 other participants would be taking the
survey and were asked to guess what the average percentage assignments were for the other
participants. If their guess was within 5% of the actual average, they received a bonus of

$0.15.

2.4.3 Judgment

Participants were asked to rate the extent to which the manager/employee each was aggressive,
emotional, unprofessional and inappropriate. These was measured on a 5 point Likert scale

with 1 being 'To No Extent' and 5 being 'To a Very Large Extent.

2.4.4 Workplace Consequences

Participants were asked how likely they felt the manager/ employee each were to work hard

on the next project and likelihood of leaving in the next year. For the likelihood of leaving
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the scale was 5 points, 1 being "Very Unlikely' and 5 being "Very Likely. When asked how
hard they thought the employee/manager would work evaluations were on a 5 point scale

with 1 being "Not Hard at All' and 5 being "Extremely Hard.

2.45 Belief in a Just World

The Belief in a Just World Scale measures beliefs about whether people generally get what
they deserve. The scale was initially developed by Lucas et al. (2007) and further validated
across multiple samples (Lucas et al.,, 2011). The scale used here is Lucas' version that
consists of four subsections with four questions each. Responses were evaluated on a 7 point
scale with 1 being "Strongly Disagree' and 7 being Strongly Agree. Beliefs about procedural
justice (fairness of processes) versus distributive justice (fairness of outcomes), crossed with

beliefs about justice for oneself versus others.

2.4.6 Benevolent Sexism in the Workplace Scale

The Benevolent Sexism in the Workplace Scale measures attitudes toward women in pro-
fessional settings that are super cially positive but ultimately patronizing and harmful to
women's workplace advancement. This 19-item instrument was developed and validated by
Warren et al. (2023). Responses were evaluated on a 6 point scale with 1 being "Strongly
Disagree' and 7 being Strongly Agree. The scale comprises two distinct subscales: Comple-
mentary Gender Di erentiation (CGD) and Protective Paternalism (PP). The CGD subscale
includes items representing beliefs about traditional gender roles and perceived complementary
strengths and weaknesses between men and women. In contrast, the PP subscale captures

the notion that men are the natural protectors of women in workplace contexts.
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2.4.7 Participants

The study sample consisted of 351 working adults recruited through Proli‘c To be eligible,
participants had to be at least 18 years old, live in the United States, speak uent English,
and have some work experience (those with less than one year of experience were included).
A gender quota was used to ensure an equal split between male and female respondents. Data
collection began after receiving approval from the authors' institutional review board.

Overall, participants were educated (71.2% had a Bachelor's Degree or higher), most were
employed full time (59%) and over a third reported annual household incomes of $100,000
or more (35.3%). About one-third (31.3%) identi ed as entry-level or sta workers, while

the remainder held supervisory, managerial, or executive roles. The sample was primarily
Caucasian (63.8%). Politically, 41.6% identi ed as conservative, 22.8% as moderate, and
35.6% as liberal. Most participants were Christian (72.8%), followed by Atheist (11.1%), with
the remainder reporting other a liations. Regardless of religious a liation, three-quarters
(75.2%) reported attending religious services at least once per year. For detailed demographic
breakdowns by experimental vignette condition, see Appendix Tables Table C.1, Table C.2,

and Table C.3.

2.5 Results

2.5.1 Hypothesis 1 - Awareness Check

Respondents demonstrated high levels of awareness of what transpired in the vignettes.
Figure 2.1 shows the percentage of correct responses across credit variations. Mean scores
between 80% and 90% indicate that most respondents missed no more than one or two of the
ten items. There was no signi cant di erence in awareness coe cients between male and

female respondents (Appendix: Table C.4 and Table C.21). A breakdown of awareness scores

2Proli ¢ is an online participant recruitment platform for academic research. See https://www.prolific
.com/
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by respondent gender is provided in Appendix C.3 (Figure C.1).

Figure 2.1. Percent correct on 10 awareness questions, grouped by manager clusters (points) and
manager credits (bars).

Given the objective of ensuring relevant information to meet the criteria of the quasi-
spectator model, we determine respondents had close to full information and were informed

third-party spectators.

2.5.2 Hypothesis 2 - Credit Allocation

Credit allocation was evaluated in two ways: how much credit did the respondent think the
manager/employee deserved, and how much credit they thought other people participating in
the survey would assign. If the respondent's credit guess was within 5% of the average for
how the other participants responded, they received a small monetary incentive.

We hypothesized respondents would assign a lower percentage of credit to managers who
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blatantly stole credit from their employee and that female managers would receive less
credit overall than male managers. Surprisingly, there was no signi cant di erence in credit
allocation for credit theft overtness or gender of the manager/employee. Respondents assigned
similar credit distributions regardless of whether credit was blatantly stolen or appropriately
assigned, independent of gender (Appendix: Regression Table C.5, Table C.6 and Gender
Di erences Table C.22, Table C.23).

When estimating other participants' average responses, there were no signi cant di erences
based on the gender of the manager or employee or the overtness of credit stealing. There
was a small signi cant di erence (p < 0:10) when the team was credited compared to the
baseline of the employee receiving appropriate credit. Women assigned higher credit in the
team-credit scenario. These results were unexpected due to the previous literature indicating
men and women are often evaluated di erently (Appendix: Regression Table C.7, Table C.8

and Gender Di erences Table C.24, Table C.25).

2.5.3 Hypothesis 3 - Judgments

Judgment was evaluated based on responses to the extent the manager/employee was
unprofessional and inappropriate. We hypothesized female respondents would pass harsher
judgments when credit was stolen and that judgment would increase with the overtness
of credit stealing. Additionally we anticipated female managers would be evaluated more
harshly and male employees more sympathetically when credit was stolen.

As anticipated, there was consensus across credit conditions; compared to the baseline of
appropriate credit allocation to the employee, there was a signi cant increase in the extent of
unprofessional and inappropriate behavior of the manager as perceived by all respondents
(Appendix: Regression Table C.13 Inappropriate, Table C.15 Unprofessional). Similar
patterns were observed for employee judgments (Appendix: Table C.14 and Table C.16).
Additionally, female respondents rated the manager as signi cantly more inappropriate when

credit was blatantly stolen (p < 0:05), and when the male manager blatantly stole credit
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(p < 0:10). They further rated the manager as more unprofessional when the team was
credited when compared to the baseline of appropriate employee credit € 0:01) (See
Appendix: Gender Di erences Table C.30 Inappropriate, Table C.32 Unprofessional).
Participants were also asked the degree to which they thought the employee/manager was
emotional and aggressive. There was no signi cant di erence for these variables across
vignette conditions or respondents. See results in Appendix: Aggressive (Table C.9 and
Table C.10), Emotional (Table C.11 and Table C.12), and Gender Di erences (Table C.26,
Table C.27, Table C.28, and Table C.29).

2.5.4 Hypothesis 4 - Consequences

The consequences of credit stealing were evaluated using Likert scales indicating how likely
the manager/employee was to work hard and leave the organization in the next year.

There was consensus among respondents that in the team credit and blatant credit stealing
scenarios, both the employee and the manager would be signi cantly less likely to work
hard in the following year. There were no di erences in responses between male and female
respondents indicating broad agreement about decreased motivation after credit misallocation
(Appendix: Regression Table C.19 (manager), Table C.20 (employee) and Gender Di erences
Table C.36 (manager), Table C.37 (employee)). When manager gender was interacted with
the credit-stealing conditions, the e ect was only marginally signi cant for women and did
not di er signi cantly from the e ect for men, indicating that a male manager taking credit

did not further reduce expected e ort.

When asked how likely the employee is to leave the organization in the next year, there were
signi cantly di erent responses from men and women for all model speci cations (Table C.35).
Female respondents consistently rated the employee as more likely to leave across all scenarios.
The most signi cant di erence between male and female respondents concerned scenarios
with manager being male, regardless of the credit condition. When the manager was male

and the employee was female, male respondents believed she was signi cantly less likely to

65



leave the organization than women did. Full regression results for employee and manager
turnover expectations are provided in Appendix tables Table C.18 and Table C.17.

Women anticipated the employee was signi cantly more likely to leave across both the
team and blatant credit stealing scenarios, however this e ect was only signi cant for male
respondents when credit was blatantly stolen. This e ect was signi cant at every level between
respondent gender. Likewise, the interaction between manager gender and credit stealing
was not statistically signi cant for turnover intentions, suggesting that the combination of a
male manager and credit taking does not amplify expected likelihood of leaving beyond their

independent e ects.

Table 2.1: Male Female Coe cient Di erences: Employee Likely Leaves

Term Di erence Std. Error p-value
(Male Female) (Robust)

Manager: Male -1.339 (0.496) 0.007
Credit: Team -1.275 (0.433) 0.003
Credit: Themselves -1.206 (0.478) 0.012
Manager: Male Credit: Team 1.357 (0.689) 0.05¢
Manager: Male Credit: Themselves 1.218 (0.700) 0.083

Note: Coe cients on Genderyae Term from fully interacted model (speci cation 3).
Robust (HC1) standard errors in parentheses.
Yp<0.10; p<0.05; p<0.01; p<0.001.

2.6 Discussion

The goal of this study was to understand how gendered third-party observers respond to
credit stealing scenarios. We introduced the quasi-spectator framework for credit stealing

using a vignette study with incentivized awareness. This approach was designed to remove
the rst person, stakeholder perspective of credit stealing and confounding implications of

“self.

Our rst key nding is that there was agreement in credit allocation. This extended across
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employee/manager gender, credit allocation and respondents' gender. By isolating the
observer's viewpoint we saw consensus in ‘what happened' in each scenario. Participants
generally agreed on who deserved credit and what proportion of credit they deserved. This
supports the quasi-spectator model in isolating the perspective of the observer. The results
show that male and female respondents agreed on what happened and who deserved credit
in all scenarios across all conditions. This nding was unexpected given prior literature
showing women's contributions are systematically undervalued in team settings and that
ambiguity leads to di erential credit attribution. However, when observers are fully informed,
incentivized to pay attention, and removed from the situation as impartial spectators, these
biases disappear.

Where respondent gender di erences did emerge was in respondents’ beliefs about consequences
and ethical implications of the observed credit stealing. Even though there was agreement on
‘what happened', they did not always agree on how harmful the manager's actions were or
what would happen next. Women perceived greater implications for harm and fairness. Men
minimized severity despite the same awareness and did not think employees would leave. This
di erence was most striking in respondents’ perception of turnover risk. Male respondents
only anticipated signi cant risk of turnover when credit was blatantly stolen while women
anticipated signi cant risk from the baseline in all scenarios. This suggests men have a higher
threshold for perceived harm to cause consequences.

As impartial spectators, respondents do not theoretically experience bene t or harm from
the situation they are not personally in. Despite this fact, they anticipated di erent ethical
implications and consequences. In considering these reported ethical gender di erences,
we look to bounded ethicality as an explanation. With agreement in awareness and credit
allocation, men's and women's ethical perceptions have di erent bounds. It also appears these
bounds have di erent thresholds. Male and female respondents both viewed the manager's
actions to be unprofessional and inappropriate in credit stealing scenarios but the magnitude

was larger for women in all scenarios. Further, the threshold for women's anticipated turnover
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consequences appears to be much lower than for men.

Why do these ethical bounds di er between men and women? Chugh and Kern (2016)
expand the concept of bounded ethicality to include a dynamic component. They propose
that behavior hinges on a "Self-Threat Assessment' where individuals assess how much the
current situation threatens their view of themselves as ethical (Chugh and Kern, 2016). If
the situation being observed is above the "Self-Threat' threshold, the observer's perception of
their own ethicality is not threatened and they do not view the situation as unethical. If the
situation falls below, the observer shifts to a self-protection state and considers the situation

unethical.

Figure 2.2: Self-Threat Assessment framework (adapted from Chugh and Kern (2016)).

It is possible that men may be more motivated to preserve the belief that the workplace is
fair and equitable. A higher threshold is required for them to perceive ethical consequences.

Women, on the other hand, may have a lower threshold because they experience harmful
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workplace situations more frequently (Sojo et al., 2015). This aligns with previous research
where Miner and Cortina (2016) found perceptions of workplace injustice lead to lower trust
and job satisfaction and higher turnover for female employees. The authors suggest this could
be due to a fear for women that they could be the next target (Miner and Cortina, 2016).
Further research in this area is required to explore these gender bounds and the thresholds
that impact them.

The implications of these third-party assessments are critical because they play a central
role in shaping organizational outcomes. If observers systematically underestimate the
ethical implications and consequences of credit stealing while agreeing upon the facts of the
situation and credit allocation, e orts to create an equitable work environment with training

or to correct any injustices will be impacted. Ensuring consensus on what happened is not
enough. Organizations must also ensure that people agree on an ethical standard within the

organization, regardless of individual perspectives.
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Chapter 3

Beyond Decarbonization: Wind for

Energy Security in Turkiye

Marja-Lisa Paulson
Dilek Uz

Wesley Cox

3.1 Introduction

Global renewable energy capacity has been expanding at an unprecedented rate; it has more
than doubled since 2015 going from 1.85 to 4.45 terawatts (TW) in 2024. Wind energy
capacity nearly tripled in that same period, increasing from 416,579 MW in 2015 to 1,132,837
MW in 2024 (International Renewable Energy Agency (IRENA), 2025). This growth has been
geographically diverse, with renewable capacities rising by 21.5% in Asia, 9.0% in the Middle
East, and 6.7% in Africa (International Renewable Energy Agency (IRENA), 2025). In 2024
alone, wind energy contributed 113 GW of new capacity globally, with onshore installations

accounting for 108.1 GW and o shore wind adding 5.2 GW (International Renewable Energy
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Agency (IRENA), 2025).

The widespread subsidization of renewables has triggered considerable examination within the
eld of economics, particularly regarding the cost-e ectiveness and overall welfare implications
of such policies. Due to data availability, the majority of empirical economic research has been
conducted within developed countries, speci cally the United States and Europe (Cullen, 2008,
2013; Callaway et al., 2018; Novan, 2015; Ka ne et al., 2012). These studies re ect contexts
where renewable expansion is focused on decarbonizatioA.consistent nding across this
literature is that there is substantial geographical heterogeneity in wind's displacement e ects,
re ecting di erences in grid structures, fuel mixes, and regulatory frameworks (Callaway
et al., 2018). Despite this, studies from developing countries remain scarce, even though
these contexts di er signi cantly in both policy objectives and operational constraints. Many
developing economies face rapidly growing energy demand with complex grid structures and
distinct geopolitical challenges, including energy security. These countries often operate
under di erent conditions with respect to policy goals and operational constraints. Therefore,
understanding the impacts of renewable energy in these settings is critical for designing
policies that balance both decarbonization and energy security objectives.

Using a unique data set of hourly Turkish energy generation from 2016 to 2020, we
estimate the displacement impacts of wind on other fuel types during this period. We leverage
Turkiye's? large proportion of hydropower to estimate the indirect (secondary) e ects of wind
on other fuels through hydro and determine the total impact of wind through management
of strategic renewables. We then repeat the estimation process at the individual wind-farm
level to demonstrate the heterogeneity across wind farms. To the best of our knowledge, we
provide the rst empirical study within this eld from an emerging market that also combines
signi cant hydro resources with energy security as a central policy priority.

In this analysis, we nd wind signi cantly displaces natural gas in line with government

1Recently, policy changes have curbed wind growth in the United States. Source: U.S. Department of the
Interior, Press Release, July 29, 2025.

2Formerly  Turkey. The country's name was changed to Tirkiye by the UN in 2022,
https://turkiye.un.org/en/184798-turkeys-name-changed-turkiye.
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strategy, and to a lesser extent hydropower and imported coal. Furthermore, when hydropower
is displaced, it further displaces natural gas, coal and other renewables. When assessed at
the individual wind farm level, we nd signi cant heterogeneity in fuel displacement between

farms despite uniform subsidies.

3.1.1 Background

Turkiyeis a developing country with a population of 88 million that is projected to reach
93 million in 205CG. Since the 1980s, this growth along with increased economic growth,
urbanization and industrialization have prompted extreme increases in energy demand (Kdse
and Kutlu Kaynar, 2025). This rapid growth coupled with high imports and a volatile
currency creates energy security concerns.

Prior to 2001, Turkiye's electricity sector was under state control, overseen primarily by
TurkiyeElektrik Uretim sletim A.“. 4 (TEA®). There was a separate state-owned organization
for distribution, TurkiyeElektrik Dag§tm A.“. ° (TEDA®). During this time, Turkiyehad one

of the fastest-growing electricity demands in the world, driven by rapid population growth
and industrial expansion while electricity supply was generally unreliable. To address this,
the government pursued liberalization which aimed to attract private investment and promote
competition and e ciency. To initiate these reforms, Law No. 4628, adopted on 20 February
2001, established the Energy Market Regulatory Authority (EMRA / EPDK) (Republic

of Turkiye, 2001). As a result, the sector was split into separate entities for transmission,
generation, and wholesale trading (IEA, 2021b).

Building on these liberalization e orts, the government turned to renewables to help diversify
generation. Prior to 2005 there was no framework for renewables (Republic of Turkiye, 2005).
In May 2005, the Renewable Energy Law No. 5346 was passed with the aim of utilizing and

promoting domestic renewable resources (Republic of Turkiye, 2005; World Bank, 2015). It

3Turkish Statistical Institute, Population Projections, 2023-2100
4Translates as Turkish Electricity Generation Inc.
STranslates as Turkish Electricity Distribution Inc.
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