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Abstract 

 

Author: Rachel Diebner 

Title: The Brain’s Masterpiece Equation: How Symmetry Reflects a Hidden 

Dimension of Aesthetic Perception 

Supervisor: Dr. Chiu-Mi Lai 

Second Reader: Dr. Michael Starbird 

 

What is the secret behind an artistic masterpiece?  Symmetry is part of the 

answer. Uniting mathematics, the arts, and psychology, my interdisciplinary study argues 

that:  

(1) Aesthetic appeal is founded upon both individual subjective preferences and 

shared cognitive preferences; and  

(2) These shared cognitive preferences are informed in part by mathematical 

principles, specifically by symmetry. 

Symmetry in modern artworks elicits positive neurobiological responses in 

observers. The works of Jackson Pollock and Taylor Swift serve as case studies of these 

common neurobiological responses to visual and auditory symmetry. In-depth analysis of 

these two case studies establishes the existence of a new dimension of aesthetic appeal: a 

shared baseline of aesthetic value rooted in principles of human cognition. This shared 

understanding of aesthetic appeal has valuable and far-reaching implications, both for art 

and the world at large.  
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Preface 

My story begins with a peculiar man, the kind of mad scientist you might find in a 

cartoon. He is short, with a bushy mustache and round spectacles that give him an 

endearingly bug-eyed appearance. He lives on a passive solar banana farm in the Rockies 

with his wife and his three dozen taxidermy orangutans, which he affectionately calls his 

“extended family.” 

When I first met Amory Lovins, on an assignment for my high school newspaper, 

I thought he was weird. Actually, I thought he was absolutely insane. He talked excitedly 

about parachuting cats as a solution to the World Health Organization’s problems. He 

joked about his home turning into Night at the Museum, with his 36 taxidermy 

orangutans coming to life once he and his wife went to sleep.  

However, despite his oddities, the man was brilliant. When I interviewed him, he 

had saved the United States up to $1 trillion due to his energy efficiency solutions. 

During our conversation, he shared with me one particular piece of brilliance that has 

stuck with me: “Just learn whatever you want because knowledge is unified. All 

disciplinary boundaries are artificial and don’t really exist.” 

 Up until that point, I had never questioned the idea that disciplinary boundaries 

existed. That is because disciplinary boundaries defined my identity. For as long as I can 

remember, I was the writer of my family, and my brother was the math whiz. I spent 

hours writing in my journal, while he woke up early for math club before school. I edited 

his essays, and he helped me with my math homework. I submitted my work to national 

writing contests, and he drove hours to other cities to compete in math competitions. The 
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disciplinary division between us was clear, and to some extent, I think we both enjoyed it. 

We each had something that made us special and different. 

I was a good math student, but I was not like my brother. At family reunions, he 

entertained everyone with his ability to instantly sum three-digit numbers in his head. By 

contrast, I usually took triple the time to produce the wrong answer. I had no interest in 

math club or math competitions, and I grew easily frustrated at challenging math 

problems. I learned math out of necessity, not because of genuine interest. 

College changed that. I suddenly found myself in a plethora of quantitative 

classes, thanks to the Business Honors Program. And to my surprise, I actually enjoyed 

them. Excel modeling became my own nerdy form of happiness, and statistical analysis 

in R helped me visualize answers to questions that had always fascinated me.  

Still, I had not considered myself a “math person” — until Plan II Math. It was 

the first math class that I truly loved. I learned how to think about complex concepts, like 

infinity and the fourth dimension, in simple ways. Math transformed from a subject that I 

dreaded into a challenging puzzle, a fun brainteaser, and a poetic lens through which to 

view the world. I even flirted with the idea of adding a math minor. 

I took Plan II Math as a sophomore, and I was lucky enough to take yet another 

transformative course that year. That class was Chinese poetry. Despite knowing next to 

nothing about Chinese language, history, culture, or literature upon entering the course, I 

quickly fell in love with the genre’s literary logic puzzle. It was and still remains the best 

course I have taken in college. 
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As the year wore on, I began to wonder if maybe I could put these two newfound 

loves, Chinese poetry and mathematics, together. After all, Amory Lovins had said that 

boundaries between disciplines did not exist. 

I had done a similarly interdisciplinary project a few years prior for my high 

school physics final and absolutely loved it. The assignment: study the physics and 

history of an instrument, then present your findings and play a song. I chose an 

unconventional instrument, the wineglass. Over a series of weeks, the wineglass 

transformed before my eyes from a generator of sound waves, to a classy eighteenth-

century art form, to an instrument not so different than the piano I had grown up playing. 

Perhaps, I thought, I could recreate the adventure of the wineglasses again in my senior 

thesis, through combining math and Chinese poetry.  

Two years and many adventures later, this thesis is the final product of that idea. 

The topic has evolved significantly, transforming from a combination of Chinese poetry 

and math to a more complex concoction of symmetry, the arts, and cognitive science. I 

consider myself incredibly lucky to have both professors from my inspirational 

sophomore year classes, Dr. Chiu-Mi Lai from Chinese poetry and Dr. Michael Starbird 

from Plan II Math, as my thesis supervisor and second reader, respectively. This 

adventure has led me to experiences I never could have imagined, from drinking tea in 

Jackson Pollock’s kitchen to perusing the Museum of Modern Art’s painting archives. 

This project has undoubtedly been the most exciting and rewarding academic journey of 

my life. 

To me, this thesis is important because it is the culmination of my various worlds 

colliding. It bridges my Business Honors and Plan II Honors education, the seemingly 
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unrelated academic passions that I discovered as a sophomore, and the disciplinary 

division between my brother and me. 

I understand that there are those who might be wary of crossing this disciplinary 

division. In their eyes, the beauty of art lies in its mystique. As such, applying 

mathematical and scientific rigor to the world of art seems to threaten its beauty. To those 

who might share this skepticism, I offer the metaphor of a rainbow, presented to me by 

physicist Richard Taylor. 

 “A rainbow is clearly something of extraordinary beauty, and just because you 

scientifically understand what’s causing it doesn’t take away from that beauty,” he said to 

me during our phone interview. “Scientific approaches to things can add to the 

wondrousness of something, even if it’s clearing up a bit of mystique” (Appendix B). 

Through this project, I have challenged myself to be the writer and the 

mathematician, the poet and the quant. As a result, I discovered that the magic of math 

touches poetry, art, and many other things I love. Poetry and art have become even more 

wondrous to me by virtue of understanding how the mind processes them, and in reading 

this document, I hope you share in the same joy of understanding. As I prepare for my 

future as a management consultant, a role that is equal parts analytical and creative, I 

could not think of a more fitting way to cap off my college career. This thesis has been 

the most rewarding adventure of my academic studies, and after graduation, I would love 

to continue on this trajectory of intellectual discovery. 
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 Argument 

Uniting mathematics, the arts, and psychology, my interdisciplinary study argues 

that:  

(1) Aesthetic appeal is founded upon both individual subjective preferences and 

shared cognitive preferences; and  

(2) These shared cognitive preferences are informed in part by mathematical 

principles, specifically by symmetry. 

Shared cognitive preferences stem from the fact that when people engage with an 

artwork, they share a common set of cognitive neurobiological responses. These 

responses determine whether a piece of art is more or less aesthetically appealing in our 

shared human understanding. 

Broadly speaking, the thesis applies the idea of evolutionary aesthetics, or the 

concept that human aesthetic preferences have developed in response to natural selection. 

Evolutionarily, it would have been beneficial for early humans to recognize symmetry in 

their natural environment, so the brain has evolved to reward this behavior through 
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mechanisms such as increased brain wave production and activation of pleasure. These 

neurobiological responses persist in our modern interactions with symmetry in the arts 

regardless of an observer’s culture, age, or personal tastes, as a result of this common 

human development. 

Terminology 

It is important to clarify a few key terms in this argument, which will recur 

throughout the thesis. 

First, what is meant by aesthetic appeal? We can begin by defining the word 

aesthetic. In this context, the word aesthetic is not tied to beauty. According to David 

Hume’s definition, “Beauty is no quality in things themselves: It exists merely in the 

mind which contemplates them; and each mind perceives a different beauty” (Shimamura 

7).  Because beauty is inherently defined by subjectivity, it is incongruent with the 

measure of a universally shared cognitive response to art. On the other hand, aesthetic is 

a descriptor of style rather than an opinion of that style. In this way, an aesthetic might be 

beautiful or ugly. It is simply a descriptor of the creative principles that underlie a work 

of art and is therefore fit to describe shared human cognition. This classifier is also 

important because it confines the focus to the artistic appeal of an artwork, rather than its 

intellectual appeal, emotional appeal, or other types of appeal. 

I define appeal as a measure of the public’s hedonic response to a sensory 

experience: “A hedonic response refers to a preference judgment: an object may be 

preferred or not, liked or not, interesting or not, approached or avoided” (Shimamura 4). 

Aesthetic appeal, therefore, is defined as a comprehensive measure of human preference 

judgment of an artistic work. 
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The arts is another phrase that is important to clarify. The arts encompass a broad 

array of artistic pursuits. These include visual pursuits, such as painting, sculpture, and 

drawing; auditory pursuits, such as music of various genres and styles; performance 

pursuits, including dance, theater, and film; and many more. While not central to the 

main argument, nontraditional art forms also demonstrate the same principles outlined in 

the thesis argument. Such nontraditional forms include architecture, cartography, and 

game design, among other fields. While these disciplines have a primarily functional 

purpose, their outputs may also be appreciated for their aesthetic qualities.  

The term cognitive also plays a key role in the thesis argument. The word 

encompasses the psychological study of thought, with a special focus on perception. 

Throughout the thesis, cognitive or cognition might be used interchangeably with 

psychological or psychology, which are terms that describe the broader field of which 

cognitive science is a specialized branch. Neurobiology and related terms are employed 

in technical discussions of the brain’s physiology. 

Finally, and perhaps most importantly, symmetry is defined as mathematical 

transformations that leave the original object unchanged (Stewart 19). Hermann Weyl, an 

important contributor to the study of symmetry, puts it simply: “A thing is symmetrical if 

there is something you can do to it so that after you have finished doing it, it looks the 

same as before”  (May 31). 

Though seemingly simple, symmetry encompasses a variety of classifications. 

The thesis will explore symmetry broadly, from complex symmetry such as fractals to 

simpler forms of symmetry in musical compositions. Regardless of the specific 

classification of symmetry discussed, the key takeaway is that this mathematical principle 
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has a broad array of applications that play a significant role in the human cognitive 

response and perception of aesthetic appeal. 

Nature and Scope 

The objective of this research project is not to conduct a mathematical study, an 

art critique, or a psychological experiment. Rather, this study draws upon research from 

disparate academic fields in order to establish the significance of symmetry as an 

underlying cognitive mechanism that shapes aesthetic appeal.  

Within this domain, the thesis shall primarily focus on the observer’s perception 

of aesthetic appeal, rather than that of the artist. Introducing the artist’s perception of 

aesthetic appeal leads to more philosophical questions of artistic intent, along with 

broader questions about the purpose of art. Though this thesis will explore some views of 

the artist where interesting and relevant, the primary focus is on the observer. In this way, 

the primary aim is to understand how the human mind classifies the aesthetic appeal of 

various environmental stimuli, rather than how the human mind prototypes and applies 

principles of aesthetic appeal in the creation of physical works. 

Subject Matter Selection 

The thesis focuses on symmetry as a case study of the larger idea that 

mathematical principles shape and define our innate cognitive response to the arts. There 

are innumerable mathematical principles that could have served as the case study for this 

thesis. The golden ratio, Fibonacci sequence, Pythagorean theorem, and binary theorem 

have all surfaced as products of my research in fascinating ways and would make for 
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incredibly compelling future cases of study. I selected symmetry because of its 

aforementioned breadth and its presence across a broad array of artistic mediums. 

My thesis draws upon two primary evidence bases: visual symmetry in Jackson 

Pollock’s paintings and auditory symmetry in Taylor Swift’s music. The works of 

Jackson Pollock and Taylor Swift serve to establish the significance of symmetry as a 

source of aesthetic appeal across multiple sensory platforms. These two case studies 

illustrate how the common neurobiological underpinnings of the human response to 

symmetry point to the existence of a shared cognitive baseline of aesthetic appeal. This 

in-depth analysis showcases the works of Pollock and Swift as model examples.1  

While the examples specifically focus on painting and music, my thesis argument 

applies broadly to the arts as a whole. However, given the limited scope of this project, I 

have selected painting and music because the two offer enough contrast to establish a 

sufficiently credible basis for extrapolation into other artistic fields. 

First, the two offer different sensorial perceptions of symmetry. As a visual 

medium, painting provides a more conventional means of conceptualizing symmetry. 

Painting is also a good entry point into the discussion because of its relative simplicity. 

The art form is based in a flat, two-dimensional plane that is clearly bounded by the 

edges of the canvas. Confining the discussion of symmetry to such a narrow and simple 

space makes it easier to engage with and understand. Music, on the other hand, 

                                                 

 

1 For a chronology of the works of Pollock and Swift, see Appendices C and D, 

respectively. 
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encourages us to engage with symmetry creatively, imagining how it might manifest 

itself outside of its conventional home in the visual realm. By translating symmetry from 

the visual to the auditory, readers can more easily transpose such analysis to the spatial, 

kinesthetic, and other sensory realms, thereby understanding how this thesis argument 

could apply more broadly across the arts.  

Furthermore, the examples show that the same principles of mathematics and 

cognition apply regardless of a field’s relative scholastic prestige and place in American 

popular culture. Jackson Pollock is one of the foremost contemporary American artists in 

the field of abstract expressionism. Innumerable scholars have studied his works, and his 

paintings hang in renowned museums across the globe, from the Museum of Modern Art 

in New York to the Peggy Guggenheim Collection in Venice. In contrast, Taylor Swift is 

relatively new to the music scene. Because the same principles apply across these vastly 

different fields, they apply broadly across the arts. This thesis argument spans beyond 

conventional scholastic boundaries. 

Moreover, Pollock and Swift serve as exemplary case studies due to the following 

advantages: 

(1) Broad and easily accessible portfolio of artwork: This provided an extensive 

evidence base from which to draw well-informed conclusions. 

(2) Widely established public appeal: Because my thesis seeks to understand the 

factors that determine aesthetic appeal, it is critical to have examples that 

clearly establish aesthetic appeal, or lack thereof. 

(3) Pre-existing mathematical study of works: Prior expert analysis formed a 

strong basis from which to draw valuable and credible conclusions.  
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Pollock’s works are a natural fit for the conditions outlined above. The artist has 

hundreds of paintings in his collection and a widely established appeal. His paintings 

have already been the subject of rigorous mathematical study. Moreover, Pollock’s works 

also serve as strong case studies because they are abstract, which eliminates concerns 

about subject matter appeal when discussing aesthetic perception. Furthermore, the type 

of symmetry present in Pollock’s works is not readily observable. This implies that the 

source of its appeal is a subconscious cognitive function, rather than a conscious response 

manifested in cultural upbringing, personal tastes, or other subjective factors. 

Swift’s works meet the bar for all three conditions as well. Swift has well over 

100 songs accessible for listening online and strongly established popular appeal. As with 

the case of Pollock’s paintings, her lyrics have been the subject of quantitative analysis. 

Her songs are especially interesting because we can trace their mathematical evolution as 

she transitioned from country to pop, thereby allowing us to draw broader inferences 

about the genres as a whole. 

Methodology and Sources 

My research methodology falls into three primary categories: fieldwork, expert 

interviews, and analysis of scholarly literature.  

To gain a deeper understanding of the human cognitive response to symmetry in 

art, I traveled to New York City to conduct fieldwork. I viewed Jackson Pollock’s 

paintings in person at the Museum of Modern Art and the Metropolitan Museum of Art, 

and I even spent a few hours in the Painting and Sculpture Study Center archives at the 

former institution, perusing artifacts from Jackson Pollock’s correspondence and exhibits 

with the museum. A day trip to the Pollock-Krasner House and Study Center provided 
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valuable insights into Pollock’s life and work, while a visit to the nation’s first Museum 

of Mathematics inspired further thoughts on how the results of the thesis might be 

utilized to engage children in elementary mathematics education. I am grateful for the 

generosity of Susan G. Berman, the Alma Gordon Endowment Fund, the College of 

Liberal Arts, and the Plan II Honors Program, without which this trip would not have 

been possible. 

I also conducted interviews with Helen Harrison, Director of the Pollock-Krasner 

House and Study Center, and Richard Taylor, the University of Oregon professor who 

first linked Pollock’s paintings with fractal symmetry. The former was conducted during 

my research trip in New York City, while sipping tea together in Jackson Pollock’s 

kitchen. The latter was conducted via telephone. Transcripts of each of these interviews 

have been included in the appendices (Appendices A and B). 

Review of scholarly literature comprises the bulk of my research. The scholarship 

spans three areas: 

(1) Cognitive studies on artistic appeal, or neuroaesthetics studies 

(2) Cognitive studies on the appeal of symmetry 

(3) Mathematical studies on the evidence of symmetry in art 

All three fields of study are relatively new. The first was only formally developed 

within the past 25 years, and only limited analysis currently exists for the latter two. 

Because of the novelty of this research, many of the sources cited do not have the same 

repeated testing and validation that older studies might. That being said, I would like to 

ask you, as my reader, to open your mind to the possibility of a strong connection 

between mathematics, the arts, and cognition. By entertaining the possibility of an 
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interdisciplinary bridge between the world of the arts and the sciences, we open the door 

to fascinating new discoveries. In the words of mathematician Benoit Mandelbrot, 

“Bottomless wonders spring from simple rules” (Mandelbrot 16:40).  
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Chapter Summary: In the works of American painter Jackson Pollock (1912-

1956), fractal symmetry produces positive neurobiological responses in viewers. The 

universality of this shared response in viewers constitutes evidence of an underlying, 

shared cognitive baseline of aesthetic appeal in visual works of art. 

Introduction to Jackson Pollock 

The story begins in Long Island, New York. Tucked away in an artist’s colony in 

East Hampton, Jackson Pollock’s creek-side home and the accompanying barn-turned-

studio would appear to be the epitome of tranquility. But during Pollock’s time, the 

studio inside was anything but calm.  
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Upon starting a new work, he would lay a large yachting canvas, sometimes more 

than ten feet long, across the floor. He usually wore his artist’s boots, which were so 

splattered with paint that it was hard to see the original material. He would move rapidly 

across the floor, which was similarly hidden under layers upon layers of crusted paint 

splatters. As he moved across the space, he would drip paint straight from the can onto 

the canvas. 

This is the famous “drip and splash” technique (Taylor 1) by which Pollock 

created his drip paintings. Sometimes, he used sticks or brushes to flick layers of paint 

across the canvas. He often walked right on top of the canvas itself. At times, he was so 

impatient that he did not even wait for the first layer of paint to dry before adding 

another. Other times, he would abandon his work for weeks or even months before 

returning to add more paint (Taylor 5-6).  

The process seems spontaneous and haphazard, the work of an artist overcome by 

random bursts of creative genius. However, the research of physicist Richard Taylor 

presents evidence to the contrary. More than 40 years after Pollock’s death, Taylor 

identified fractal patterns in Pollock’s drip paintings.2 This chapter proposes that the 

presence of fractal symmetry in Pollock’s drip paintings, coupled with the positive 

                                                 

 

2 Taylor is currently a physics, psychology, and art professor at University of Oregon, 

where he also serves as the director of the Materials Science Institute. His work began 

while on sabbatical at England’s Manchester School of Art and has continued throughout 

his career trajectory. 
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cognitive response that fractals elicit, together form a scientific basis for understanding 

the resonance of Jackson Pollock’s works. Such a conclusion has far-reaching 

implications for visual art as a whole. Establishing a connection between fractal 

symmetry and the appeal of Jackson Pollock’s works opens the door for analysis of a 

broader relationship between the visual symmetry of an artwork and its aesthetic appeal. 

Definition of Fractal Symmetry 

A fractal is a very specific type of symmetry that involves repetition of a pattern 

at various levels of magnification. A classic example of a fractal is the Koch snowflake. 

The Koch snowflake begins with an equilateral triangle. The middle third of each straight 

line segment is then replaced with another triangle. The latter step is repeated for any 

straight line segments, and the figure grows increasingly complex, as Figure 1 

demonstrates. This construction is considered a fractal because the same pattern repeats 

exactly at infinite levels of magnification. This self-sameness and infinite repetition 

define exact fractals (Hägerhall 4). 

  

Figure 1: Koch snowflake construction 

 

However, abstractions of fractals are everywhere. These abstractions, technically 

termed statistical fractals, have finite and inexact repetition (Hägerhall 3-4). Consider 

broccoli: An entire head of broccoli, a branch of that head, and a single floret all share the 
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same basic structure but on different scales. Broccoli is not an exact fractal because its 

pattern does not repeat infinitely as we zoom in.  Moreover, when it does repeat, the 

repetition is similar but not exact. These two qualities, finite and inexact repetition, define 

a statistical fractal.  

Statistical fractals are especially prevalent in nature. Ocean waves, sand dunes, 

mountain ranges, forests, galaxies, and spiral seashells are all examples of such (Stewart 

4). The statistical fractal is so prevalent in nature that some have affectionately named it 

“the fingerprint of God” (Taylor 3). This connection between fractals and nature becomes 

increasingly important as this chapter unfolds. Given that nature is fractal, if we establish 

that the proven cognitive benefits of viewing nature are a direct result of its fractal 

composition, those same cognitive benefits should therefore apply to manmade fractals, 

such as those in Pollock’s works. 

However, before constructing this proof, it is important to establish one more 

condition. A pattern that repeats at only a few levels of magnification is not significant 

enough to be considered a statistical fractal. In the thesis, a statistical fractal is defined as 

any fractal pattern with a magnification factor of 20 — in other words, when the largest 

pattern is at least 20 times greater than the smallest. At this level of complexity, the 

image will elicit a significant cognitive response in the viewer (Taylor 4).  

Fractal Symmetry in Pollock’s Works 

Like ocean waves and galaxies, Pollock’s paintings are also statistical fractals. 

Taylor confirmed this by scanning Pollock paintings into a computer program, which 

overlaid them with a squared grid. He found that the same patterns existed in less than a 

tenth of a square inch as an eight foot square swath of canvas (May 47). This is a 
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magnification factor of approximately 1,000, far exceeding the minimum threshold for 

statistical fractals.  

Five million patterns across 20 different Pollock drip paintings exhibited similar 

mathematical qualities (May 47). The conclusion was clear. Jackson Pollock was painting 

fractals. The mathematical stamp was so ubiquitous across his collection of drip paintings 

that Taylor even used the absence of fractals to identify a Pollock forgery in 2002 

(Williams 113-114).3 

Pollock’s artistic method seems surprisingly haphazard for a process that yielded 

such consistent mathematical results. Could anyone create fractal artwork by flicking 

paint across a canvas in the same way that Pollock did? 

A scientist by profession, Taylor began to experiment. He instructed 37 of his art 

students to create paintings using Pollock’s drip-and-splash technique (May 48). They 

were told to pour a single black layer of paint over a two-by-three foot section of canvas, 

mimicking Pollock’s simpler black-and-white drip paintings, like his 1948 work Number 

23 in Figure 2 (Taylor et al. 700). None of their paintings contained even a single fractal 

(May 48).  

                                                 

 

3 The forgery was subsequently confirmed by a chemical analysis of the paint, which 

concluded that the paints were too new to have been used in Pollock’s lifetime. 
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Figure 2: Jackson Pollock’s Number 23, 1948 (Pollock) 

This is not to say that only Pollock could create fractals. However, the key 

takeaway from Taylor’s study is that Pollock’s technique was not as careless as the public 

would be led to think. Pollock confirms this himself. Talking about his approach, he said, 

“I can control the flow of the paint; there is no accident” (Abbott 648). After Time 

magazine’s description of his work as “chaotic” in 1950, Pollock famously telegraphed a 

response: “NO CHAOS DAMN IT” (Halsall 1). 

The most shocking piece of this puzzle becomes evident upon studying the 

timeline. Pollock died in 1956. The fractal was first introduced as a mathematical concept 

in 1975. There is no way that Pollock could have mathematically understood the fractal 

composition of the art he was creating. He died twenty years before the discovery of 

fractals. 

It is clear now that Pollock intentionally created his art, even though he could not 

have possibly comprehended the underlying technical mathematics. Naturally, the next 

question becomes: Could fractals be the source of the drip paintings’ widespread appeal? 
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Origin of Human Response to Fractals 

As it turns out, Taylor and his team seem to have been pondering the same 

question. They conducted a study in which subjects were shown a series of fractal and 

non-fractal images and asked to select which they prefer. Of 120 people, 113 selected the 

fractal images (May 49). The research confirmed that fractals were innately appealing but 

still left open questions as to why this might be the case. 

Some say that we have biologically evolved to favor fractals. This is the thinking 

of James Wise, an associate professor of environmental psychology at Washington State 

University. According to Wise, it would have been advantageous for early humans to 

recognize, for example, the fractal nature of tall prairie grasses blowing in the wind. If we 

could recognize the symmetry in the swaying grass at every level of magnification, we 

could distinguish natural movement from a predator’s movement (May 52). To our 

prehistoric predecessors, fractal symmetry would have been a signal of safety and 

security, a sign that their grassland home was free of any predatory threats. Any 

disruption of that symmetry would have been a cause for worry and stress, since it 

indicated the presence of a potentially dangerous visitor. 

A branch of philosophy known as evolutionary aesthetics links these early human 

reactions to our modern preferences for fractal symmetry. According to evolutionary 

aestheticists, human aesthetic preferences have developed in response to natural 

selection. Because fractal symmetry was historically a marker of safety, our species has 

evolved to find it appealing: “The experience of beauty” — including, Wise would assert, 

our experience of fractals — “belongs to our evolved human psychology”  (Denis Dutton 

00:04:03). 
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Others offer a biological explanation, suggesting that our preference for fractals 

derives from our own human fractal composition. The human visual system, respiratory 

system, and urinary collection system all have fractal architecture (Taylor et al. 4-5, 

Halsall 4). This has led Taylor to suggest that our bodies are “in some way hardwired to 

understand fractals” (Williams 116), that humans have “some sort of ‘fractal encoding’ 

within the perception systems of their minds” (Taylor 26).  

Yet others hypothesize that our preference for fractals comes from an instinctive 

human appreciation of nature, since it is home to an abundance of statistical fractals 

(Taylor et al. 206).  The theories continue. In any case, even when we might not be 

consciously aware that we are viewing fractal structures, or even when the artist himself 

is unaware of the mathematical nature of his paintings, the human mind resonates with 

fractal symmetry because of these deeply entrenched cognitive responses. 

Fractal Complexity and the Gravitation Spectrum 

The strength of preference for fractal symmetry depends on complexity, or fractal 

dimension (D). Fractal dimension is a measure of pattern complexity in relationship to a 

figure’s scale and is quantitatively assessed on a scale from 1 to 2 (May 48). 4 As a 

pattern’s complexity increases, so does its D-value. 

According to numerous studies, a strong human preference exists for fractals with 

D-values between 1.3 and 1.5 (Williams 114, Taylor et al. 8-9, Hägerhall 3), a range that 

                                                 

 

4 This scale only applies to two-dimensional objects; those of higher dimensions span 

a broader scale. 
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I will hereby refer to as the gravitation spectrum. For visual reference, Figure 3 depicts 

two Pollock paintings that fall within the gravitation spectrum.  

         

                            (a)      (b) 

Figure 3: Pollock paintings within the gravitation spectrum: (a) Number 14, 1948 (D = 1.45) 

(Pollock, Taylor 19), (b) Reflection of the Big Dipper, 1947 (D = 1.45) (Pollock, Ouellette) 

 

Many naturally occurring fractals fall within the gravitation spectrum, with most 

having D-values between 1.2 and 1.7 (May 48). Figure 4 depicts waves, lightning, and 

clouds, all of which have D-values of 1.3 (Taylor 24). Perhaps because of the connection 

between fractals and nature, the gravitation spectrum is also the range within which 

people perceive manmade fractal patterns as most “natural” (Taylor et al. 8, Hägerhall 3). 

             

                         (a)                              (b)                                (c)                   

Figure 4: Natural gravitation spectrum fractals: (a) Waves, (b) Lightning, (c) Clouds               
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Pollock dared to explore the full range of fractal complexity. As he advanced, he 

created increasingly complex works, painting with a fractal dimension of one in 1943 and 

steadily increasing over the next decade (Halsall 9). In 1950, he painted his most complex 

fractal pattern (Taylor 119). Although he destroyed the canvas, computer recreations 

assess its fractal dimension to be 1.89 (May 48, Taylor 206). However, there is reason to 

believe that Pollock had an intuitive grasp of the most appealing level of complexity. 

Pollock’s paintings almost exclusively fell within the natural range, with many in the 

gravitation spectrum (May 47). 

Human Cognition of Fractals 

We likely prefer gravitation spectrum fractals because viewing them elicits 

positive neurobiological responses in the brain. This idea has been studied by Caroline 

Hägerhall, a Swedish environmental scientist interested in aesthetic perception. She and 

her research team measured subjects’ brain activity while viewing fractal images using 

quantitative electroencephalography (qEEG). qEEG, or “brain mapping,” measures 

electrical patterns at the subject’s scalp that correspond to brain waves. Using this 

technology, the team found a high presence of alpha waves in subjects who viewed 

gravitation spectrum fractals (Hägerhall 3). 

To unearth the implications of this link, it is first necessary to understand a little 

bit about brain waves. Two types of brain waves are relevant to the cognitive impact of 

fractals, alpha waves and beta waves. We can define these brain waves along two 

dimensions, focus and stress, illustrated in Figure 5. 
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 Focus Stress 

Alpha waves Relaxed, meditative Low 

Beta waves Alert, concentrated Moderate to high 

 

Figure 5: Table of cognitive implications of brainwaves 

 

Brain wave activity relates to our focus levels. Our brains produce beta waves 

when we are alert, focused, and using higher cognitive functioning. For example, in 

writing this paper, my brain is actively producing beta waves. On the other hand, our 

brains produce alpha waves when we are relaxed or meditative, such as while taking a 

walk outside. 

Brain wave activity is also linked to stress. Stress is connected with heightened 

beta wave production and inhibited alpha wave production. Accordingly, alpha wave 

production is linked to reduced stress. 

Hägerhall and her team’s newfound link between gravitation spectrum fractals 

and alpha waves suggests that viewing gravitation spectrum fractals is linked to 

relaxation and reduced stress. This hypothesis was confirmed by a NASA-sponsored 

study, the original purpose of which sought to find stress-relieving images to decorate the 

program’s space stations (Hägerhall 3). To understand which images were most likely to 

relieve stress, researchers measured participants’ skin conductance as they completed 

stress-inducing tasks with continuous exposure to fractal imagery of varying dimensions. 

The data showed that participants recovered from stress 60% better when viewing images 

with a fractal dimension within the gravitation spectrum (Williams 114). 
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Similar studies point to the link between alpha wave production and viewing 

nature. Because alpha wave production increases as we view natural fractals, it therefore 

follows that we experience reduced stress and increased relaxation. This has been 

corroborated by numerous studies. Given that this holds true for natural fractals, it 

logically follows that the same holds true for manmade fractals. 

However, there does seem to be an upper bound to fractal complexity’s cognitive 

benefits. Hägerhall and her team found that maximum alpha wave production occurred 

while viewing fractals in the gravitation spectrum. Beyond the gravitation spectrum, 

increasing fractal complexity was correlated with decreasing alpha wave production 

(Hägerhall 7). This could be because simpler fractal images encourage the observer to 

engage the imagination. Humans often perceive objects and figures within low-D fractal 

patterns (Taylor 24), similar to how we tend to see shapes in the sky while cloud gazing. 

On the contrary, highly complex fractals might lead viewers to become less imaginative 

and more overwhelmed: “If a scene is too complicated, like a city intersection, we can’t 

easily take it all in, and that in turn leads to some discomfort, even if subconsciously. It 

would make sense that our visual cortex would feel most at home among the most 

common natural features we evolved alongside, like raindrops falling on a lake” 

(Williams 116). This line of thinking suggests that as a fractal’s D-value increases 

beyond the gravitation spectrum, alpha wave production in the viewer’s brain decreases, 

as does the aesthetic appeal of that fractal in the mind of the viewer. 

It is worth noting that alpha wave activity increased with a fractal’s degree of 

randomness (Hägerhall 10). This makes sense, given that alpha wave production is 

greater when viewing statistical fractals, like Pollock paintings and natural landscapes, 
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than exact fractals that one might find in a math textbook (Hägerhall 7). Hägerhall 

explains why a small amount of randomness might be aesthetically appealing: “An exact 

fractal might be too predictable, while a statistical natural fractal pattern might have a 

more optimal mix of order and variation that is effortless to attend to but is still 

interesting enough to hold the attention” (Hägerhall 9). 

Thus far, we have seen that viewing statistical fractals is accompanied by a 

corresponding set of cognitive changes. These changes — increased alpha wave 

production, improved stress recovery, increased capacity for imagination — fit into the 

widely studied Attention Restoration Theory (Hägerhall 2). Attention Restoration Theory 

centers on two types of focus: directed attention and fascination. Directed attention is a 

narrow focus. Our brains are principally concentrated on one activity and actively work 

to inhibit all distractions. This type of focus corresponds to the earlier example of writing 

a thesis. Fascination is a loose focus. Our brains are vaguely focused on environmental 

stimuli while simultaneously engaging in introspective or reflective thinking, such as in 

our earlier example of taking a walk (Hägerhall 2).  

When we view statistical fractals, like Pollock’s drip paintings, we experience 

fascination. We know this because Hägerhall and her team have demonstrated that the 

brain undergoes the same characteristic changes during each of these activities (Hägerhall 

2). This means that the viewer of a Pollock painting is likely not concentrating rigorously 

on tracing each layer of color on the canvas or evaluating the viscosity of the paint. 

Instead, the viewer is fascinated: loosely focused on the visual attributes of the artwork 

but more likely attending to wandering thoughts. In this type of thinking, the art is simply 

a backdrop for our inner dialogue. 
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This distinction in focus is important in understanding the cognitive appeal of 

Pollock’s artwork. In directed attention, our brains expend a lot of energy blocking out 

distractions. This type of intense concentration becomes increasingly difficult to maintain 

over a prolonged period. The beauty of fascination is twofold: our capacity for 

fascination is limitless, and this type of focus actually restores our capacity for directed 

attention (Hägerhall 2). Therefore, viewing a Pollock painting is a fundamentally 

restorative act. It not only acts as a catalyst for relaxation and decreased stress, but it 

actually renews the brain’s ability to concentrate. 

While research on the cognitive impact of fractals is still in its infancy, Attention 

Restoration Theory has been studied since the 1980s. The hallmark example of 

fascination is human interactions with nature. Whether we are hiking in the mountains, 

walking in a park, or gazing at the stars, our brains are likely engaged in fascination, 

loosely focusing on the scenery while engaging in reflection and restoring the mind’s 

energy. This means that nature holds our attention in much the same way that fractals do: 

“looking at an ocean” — or a Pollock painting, or any fractal image for that matter — 

“might have a similar effect on us emotionally as listening to Brahms” (Williams 115). 

Researchers of Attention Restoration Theory have suggested that nature’s fractal 

symmetry is the reason that we experience fascination in nature (Hägerhall 2). In the 

larger context of the thesis, the connection between nature and fascination is significant. 

If Earth’s natural fractal patterns are the source of fascination in observers, it logically 

follows that manmade fractal patterns are the source of the fascination we experience 

when viewing a Pollock painting. The parallels between nature and the arts lend 
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credibility to the idea that fractal symmetry is at the heart of our cognitive response to 

both mediums. 

This link between natural and manmade fractals is corroborated by the fact that 

nature inspired many of Pollock’s drip paintings. After moving to his studio home on 

Accabonac Creek, featured in Figure 6, Pollock bestowed many of his paintings with 

nature titles. Galaxy, Enchanted Forest, The Nest, and Phosphorescence are just a few of 

his nature-inspired 1947 paintings. 

 

Figure 6: View from Jackson Pollock’s home on Accabonac Creek, a landscape with an 

apparent abundance of fractal symmetry 

 

Researchers wondered whether it was possible to experience the cognitive effects 

of viewing fractals in the brief amount of time that we view a Pollock painting in an art 

gallery. The answer is yes. Viewing fractals for just one minute reduced participants’ 

stress response (Williams 115). A viewer does not even have to be staring directly at a 
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fractal pattern to experience its effects (Williams 115). Even without consciously 

recognizing that we are viewing a mathematical structure, even when it is only a brief and 

peripheral exposure, our brains experience these cognitive benefits. 

Linking the mathematical nature of Pollock’s works and the quick-acting 

cognitive impact of fractal symmetry, we can conclude that the fractal architecture of 

Pollock’s drip paintings is a primary source of his works’ appeal, due to fractals’ 

powerful cognitive effects. Simply being in the presence of Pollock’s art initiates a set of 

cognitive reactions that would likely leave the viewer feeling more relaxed, imaginative, 

thoughtful, and curious.  

Reuben Kadish, a close friend of Pollock’s, may have said it best: “I think that 

one of the most important things about Pollock’s work is that it isn’t so much what you’re 

looking at but it’s what is happening to you as you’re looking at his particular work” 

(May 42). 

Implications of Cognitive Art 

Without fully understanding the underlying mathematics or science, Pollock 

created a technique that engages the human mind in a way that other works had been 

unable to achieve and subsequent adopters of the drip-and-splash technique have been 

unable to replicate. His ability to tap into our shared human cognition is part of what sets 

him apart as one of the most influential painters of the twentieth century. 

During my research trip to New York City, I had the pleasure of spending a few 

hours admiring his paintings in the Museum of Modern Art (MoMA) and the 

Metropolitan Museum of Art. Sitting in front of Pollock’s 1950 work One: Number 31 at 
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the MoMA, I recalled something from my conversation with Helen Harrison, Director of 

the Pollock-Krasner House and Study Center. 

She told me that abstraction was a universal language because viewers do not 

need any cultural or intellectual context to understand it (Appendix A). Sitting in front of 

Pollock’s drip painting, which loomed so large that it consumed my entire frame of 

vision, I pondered her statement. Perhaps the universal language was not the abstraction 

but the underlying mathematics. I imagined all of the rapid changes happening in my 

body as I gazed at the fractal composition, alpha waves forming in my brain and skin 

conductance changing. I envisioned the imaginary stress barometer in my brain lowering 

until my body was satisfactorily relaxed. I pictured the same changes happening in the 

museumgoers around me, too. If the mathematics of the painting catalyzed the same 

cognitive response in all of us, it seemed realistic that mathematics could be a universal 

language to understand the aesthetic appeal of this massive drip painting before us. To 

me, that thought is beautiful. 

Further Applications 

We can reasonably conclude that fractals are a significant source of visual 

aesthetic appeal. In viewing a Pollock painting or a natural landscape, our minds 

subconsciously recognize the fractal symmetry in the world around us and produce a 

positive neurobiological response. However, the cognitive effects of symmetry are not 

confined to fine art and nature. These principles of mathematics are embedded in the 

world around us, whether in purely artistic works or in functional, everyday objects with 

secondary aesthetic value. 
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In a New York Times column, one person writes about the appeal of U.S.G.S. 

topographical maps. He describes a map of the Grand Canyon National Park as: 

a sprawling, muscular and gorgeous sweep of brown and russet that looks less like 

the bird’s-eye view of the canyon itself and more like the fractal, spidery spread 

of frost across a window pane. In a way, it calls to mind the work of Jackson 

Pollock, in particular his painting Enchanted Forest. Perhaps Pollock was a kind 

of topographer himself, charting some inner territory. (Vanderbilt) 

A closer look confirms that there is some truth behind his words. Enchanted 

Forest, pictured in Figure 7, indeed bears some resemblance to the Grand Canyon 

National Park map in Figure 8. The Times’ caption cheekily refers to it as an “incredibly 

affordable Pollock” (Vanderbilt). 
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Figure 7: Jackson Pollock’s Enchanted Forest, 1947 (Pollock) 
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Figure 8: U.S.G.S. Topographical Map of “Grand Canyon National Park & Vicinity” 

(Product no. 41017)  
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Hear: 

Taylor Swift & Auditory Symmetry 
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Chapter Summary: Analysis of the songs of pop artist Taylor Swift (1989 - ) 

confirms the conclusions found in the case study of Jackson Pollock. The symmetrical 

nature of her lyrics elicits positive neurobiological responses in listeners. That this 

conclusion holds true for disparate artistic and sensorial disciplines reinforces the 

existence of a shared cognitive baseline of aesthetic appeal. 

Introduction to Taylor Swift’s 1989 

In May 2015, Taylor Swift took the stage for her 1989 world tour. In an edgy 

ensemble of leather, glitter, crop tops, and thigh-high boots, Swift passionately performed 

the lyrics to her latest hits in the highest grossing North American music tour to date 

(“Highest Grossing”). As she strutted across the stage amidst the bright lights and 

shrieking fans, it was clear that a transformation had occurred. 
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Gone was the charming curly-haired, guitar-playing country singer that fans once 

knew. 1989 contained none of the sweet country songs of her title album, none even of 

the dreamy ballads of her latest release, Red. The queen of pop country had seemingly 

dropped country altogether. 1989 was a turning point, Swift’s self-declared “first 

documented, official pop album” (Ryan and Mansfield). 

Fans were stunned, as were the record label employees, who had sat her down 

multiple times to question her sudden stylistic shift. Yet 1989 was wildly successful. 

Within the first week, the album had sold 1.287 million copies, the most since The 

Eminem Show’s 1.322 million first-week sales in 2002 (Anderson). It then spent 52 

consecutive weeks in the top 10 of the Billboard 200 list, with 11 weeks at the number 

one spot (Anderson).  Five songs on the track list topped the radio airplay charts, earning 

the number one spot on both the Pop Songs and Adult Pop Songs lists (Anderson). Taylor 

Swift’s fan base grew dramatically, gaining 61.9 million new Taylor Swift followers 

across Facebook, Instagram, and Twitter (Anderson). 

What was the secret behind Swift’s unprecedented success? While many factors 

separated these new songs from her previous ones, their intense lyrical symmetry is 

perhaps most important. 

Consider the lyrics of “Shake It Off,” which spent three weeks in the number one 

spot on Billboard’s Hot 100 and became her longest-reigning chart-topper: 

‘Cause the players gonna play, play, play, play, play 

And the haters gonna hate, hate, hate, hate, hate 

Baby, I’m just gonna shake, shake, shake, shake, shake 

I shake it off, I shake it off 
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The lyrics’ undeniable repetition constitutes a form of symmetry, as the 

subsequent section demonstrates. Just as fractal symmetry in Jackson Pollock’s works 

elicits positive neurobiological responses in viewers and therefore points toward an 

underlying shared cognition of aesthetic appeal, this chapter proposes that the same is 

true for lyrical symmetry in Swift’s works. The reinforcement of the conclusion across 

different modes of sensory perception makes an even stronger case for the existence of a 

shared cognitive baseline of aesthetic appeal. 

Definition of Symmetry in Music 

As a signature element of most music, repetition is found in every musical style, 

from Inuit throat singing to Norwegian Polka to Ghanaian drumming (David 228-9). In 

fact, a study found that more than 94 percent of all musical passages longer than a few 

seconds are repeated at some point within the song (David 229). Repetition is so central 

to music that musicologists have dubbed it a “design feature” of music (Margulis 6) and 

even a “musical universal” (Nunes 187). 

While there are many classifications of musical repetition, this chapter 

specifically focuses on lyrical repetition. This ranges from repetition of syllables or 

rhyme at a granular level, to repetition of an entire verse, often in the form of a chorus or 

refrain, at a macroscopic level. 

For all intents and purposes of the thesis argument, lyrical repetition is symmetry. 

To establish this, consider once more the definition of symmetry as laid out by 

mathematician Hermann Weyl: “A thing is symmetrical if there is something you can do 

to it so that after you have finished doing it, it looks the same as before”  (May 31). In 

each of the above examples, the resulting lyric looks the same as the original, whether it 
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be a word, phrase, or entire chorus. Therefore, we can consider this type of repetition in 

songs to be lyrical symmetry. 

Lyrical Symmetry in Taylor Swift’s 1989 

As with most music, Taylor Swift’s 1989 contains lyrical symmetry. Verses 

rhyme, words echo, choruses and refrains repeat. However, what makes 1989 stand out, 

both among Swift’s portfolio and among the genre as a whole, is the high amount of 

lyrical symmetry. 

To understand this idea, it is important to compare 1989’s lyrical symmetry to that 

of other pop music. Colin Morris, a pop music aficionado with a master’s degree in 

computational linguistics, researches the nature of lyrical symmetry in pop music. He 

recently conducted a study of 15,000 songs that landed a spot on Billboard Magazine’s 

Hot 100 between 1958 and 2017. 

Billboard Magazine is known as “the music industry’s preeminent source for 

assessing a song’s popularity” (Nunes et al. 192). Each year since 1958, the publication 

has posted a list of the top Hot 100 singles based on a number of factors, which have 

shifted over the years to account for new listening platforms. The current criteria set 

combines data from radio airplay, sales, and streaming (“The Hot 100”). Throughout this 

chapter, I will use Billboard Magazine’s rankings as a measure of a song’s relative appeal 

among modern audiences. 

To study lyrical symmetry, Morris employed a Lempel-Ziv algorithm in his 

analysis. This algorithm is the same algorithm that compresses GIFs, PNGs, and ZIP files 

so that they are small enough to send via text or email. You probably use this algorithm 

every day (Morris). 
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The algorithm operates by identifying repeating sections, defined as any 

consecutive string of three characters or more, and replacing them with a single marker. 

The algorithm accounts for both section repetition and section order repetition. In this 

manner, Morris could run a song through the algorithm and compress it to eliminate 

lyrical symmetry. Comparing the compressed length to the original length, Morris 

derived compression ratios for each song in the data set, thereby creating a standardized 

metric to compare lyrical symmetry across songs.  

Of the entire 15,000-song data set, the average song could be compressed to half 

of its original size. In other words, half of the song lyrics were not original but the output 

of some symmetrical transformation (Morris).  

 

Figure 9: Distribution of lyrical symmetry compression ratios of Billboard Magazine’s Hot 

100 singles (Morris) 

 

What makes 1989 so special is that its songs’ compression ratios are far above 

average. Examining all of Swift’s Hot 100 hits through May of 2017, her aggregate 
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average compression ratio is roughly the same as the average of the data set. However, 

four of her top five most compressible Hot 100 hits are from 1989: “Out of the Woods,” 

“Shake It Off,” “Welcome to New York,” and “Bad Blood” (Morris). Two of those 

songs, “Shake It Off” and “Bad Blood,” topped the Hot 100 list at number one. Though 

Figure 10 below only displays Swift’s Hot 100 hits, all ten songs shown from 1989 are 

significantly above average compression. We can chart Taylor Swift’s rise to pop 

stardom mathematically, through increased incorporation of lyrical symmetry. 

 

Figure 10: Distribution of lyrical symmetry compression ratios of Taylor Swift’s Hot 100 hits 

(Morris) 

 

Taylor Swift’s adoption of increased lyrical symmetry reflects a similar shift in 

the music industry. The past few decades have seen a dramatic rise in lyrical symmetry. 

In 1960, the average song had a compression ratio of 45.7%. Average compressibility has 
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increased every year since, and the top ten songs in each year were comparatively more 

compressible than other songs from the same year. In 2014, the most lyrically repetitive 

year in the data set, the average song was 22% more compressible than the average song 

of 1960, with a compressibility ratio of 55.8% (Morris).  

 

Figure 11: Historical increase in lyrical symmetry compression ratios (Morris) 

 

A similar analysis by former Cornell Medical School professor and statistician 

William Briggs confirms this. He mapped both the word uniqueness and word count of 
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every year’s top song in Billboard’s Hot 100, from 1958 to 2010. As word count has 

increased over the past few decades, word uniqueness has decreased (Briggs). Songs are 

becoming increasingly repetitive.  

 

Figure 12: Historical decrease in Hot 100 hits’ internal word uniqueness (Briggs) 

 

Thus far, we have established a few key points. First, the high lyrical symmetry of 

1989 corresponds to the high popularity of the album relative to Swift’s other works, 

along with her rise to pop stardom. We have also established that this increase in lyrical 

symmetry is in accordance with a broader pattern of lyrical symmetry in pop songs, 
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which has been increasing over the past six decades. Could lyrical symmetry be the 

source of songs’ popular appeal? 

Lyrical Symmetry as a Source of Aesthetic Appeal 

Joseph Nunes, a University of Southern California Marshall School of Business 

professor, would say yes. In 2015, Nunes and his research team set out to find what 

separated the Hot 100 chart-toppers from the songs that barely made the cut. 

To understand which factors are most highly correlated with a song’s rank, the 

research team created a sophisticated logistic regression model. The regression model 

analyzed two specific groups of songs: Top Songs, or songs that attained a number one 

ranking on the Hot 100 between 1958 and 2012, and Bottom Songs, songs that were in 

the Hot 100 but never ranked above number 90 between 1958 and 2012. Each song was 

entered into the model, along with its rank and a plethora of other factors. These factors 

ranged from song-specific features, such as beats per minute, to artist-related factors, 

such as lead vocalist age, and more. Among these factors were two measures of lyrical 

symmetry: chorus repetition and word repetition. Nunes and his team aimed to determine 

which of these factors distinguished Top Songs from Bottom Songs. In other words, 

could the team pinpoint the secret behind a number one hit? 

While Nunes and his team’s research cannot tell us the perfect formula for a 

number one hit, they did conclude that lyrical repetition is a significant part of the 

equation. Each additional chorus repetition increased the likelihood that a song reached 

number one by 14.5% (Nunes 193). Word repetition was highly correlated with a song’s 

rise to number one as well (Nunes 194). Further analyses determined that a song was 

likely to rise to number one faster if its chorus repeated more often (Nunes 195). 
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The study has a few flaws. Though Nunes and his team determined word and 

chorus repetition to be statistically significant, they used an alpha value of 0.06, which is 

lenient compared to the academic standard of 0.01 or 0.05. We can assume an upper 

bound on all of these factors, as an overly repetitive song would clearly be annoying and 

unappealing. While there is much to be desired in the statistical rigor of Nunes’ analysis, 

it seems robust enough to assert that repetition, both of lexical and choral nature, is a key 

part of what constitutes a number one hit. 

Therefore, we know that songs are built on a foundation of repetition, they have 

grown more repetitive over time, and this repetition is a significant source of their 

popular appeal. The remaining mystery to solve is why. Compared with other artistic 

disciplines, music contains a peculiar amount of symmetry, so much that it would seem 

ridiculous in any other art form. Nineteenth century composer Ferdinand Praeger notes 

this discrepancy: “Would ever a poet think of repeating half of his poem; a dramatist a 

whole act; a novelist a whole chapter? Such a proposition would be at once rejected as 

childish. Why should it be otherwise with music?” (Margulis 5). 

And why should it, indeed? It seems outrageous. Could this repetition simply be a 

learned feature? Do we expect number one hits to contain lyrical symmetry because our 

society has grown accustomed to hearing songs with choruses that repeat and verses that 

rhyme? Or is there something deeper at play? 

Human Cognition of Lyrical Symmetry 

To understand the effects of lyrical symmetry, let us explore what happens in our 

brains when we hear a particularly repetitive song on the radio.  
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Symmetrical structures have high processing fluency, meaning that our brains 

understand information in symmetrical structures more easily. Numerous experiments 

involving symmetrical pattern recognition have shown this to be true (Reber et al. 369). 

We can find evidence of this idea in our everyday interactions, too. This idea explains 

why parents use repetitiveness and symmetry as tools to teach their newborns new words 

and ideas (Margulis 23). Applying this idea to music, we find that lyrical symmetry 

makes it easier for our brains to process and remember songs. 

Songs with higher processing fluency tend to produce a heightened sense of 

engagement. When we listen to music, we can engage with the lyrics by singing them 

aloud or by subvocalization, either singing along in our heads or mouthing the words 

silently. Studies show that song repetition activates a higher than normal level of 

subvocalization (Margulis 162). When listening to songs with high lyrical symmetry, 

listeners are more likely to produce the lyrics rather than simply receive them.  

When the lyrics that we produce match the lyrics that we hear the artist singing, 

we experience pleasure (Margulis 144). In the human brain, pleasure is addictive. The 

pleasure of producing the correct lyrics immediately activates a desire to feel that 

pleasure again (Nunes 189). As a result, we tend to like symmetrical songs more and play 

them more often. I call this the pleasure bias. 

The pleasure bias makes sense from an evolutionary perspective. The pleasure of 

predicting the correct lyrics serves as a reward that encourages similar correct prediction 

in the future. It is logical that the brain evolved to encourage this behavior. Think back to 

the example of our prehistoric predecessors from the previous chapter. If our ancestors 

could correctly predict which wild plants were safe to eat, this would greatly increase 
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their chances of survival. Accurate planning and foresight are critical to self-preservation, 

so it makes sense that our brains have evolved to reward these skills. Applying the idea of 

evolutionary aesthetics, or the concept that human aesthetic preferences have developed 

in response to natural selection, it is no wonder that lyrically symmetrical songs dominate 

Billboard Magazine’s Hot 100. 

In addition to activating the pleasure bias, lyrical symmetry also triggers a shift to 

a broader, global focus. Elizabeth Margulis, professor and director of University of 

Arkansas’ Music Cognition Lab, studies the intersection of music and cognition. In her 

book On Repeat: How Music Plays the Mind, she writes that new musical features 

“become available to perception and cognition when attentional resources are freed from 

merely tracking entirely new events” (Margulis 71). Lyrical symmetry lessens the amount 

of energy we spend narrowly focused on correctly anticipating the next verse. When the 

lyrics come to us easily, our focus shifts to a broader, more global contemplation. 

“Repetition,” Margulis writes, “thus, can be understood to affect a listener’s orientation 

toward the music; the horizon of involvement widens with additional exposures, so that 

the music doesn’t seem to be coming at the listener in small bits, but rather laying out 

broader spans for consideration” (Margulis 11). 

This broader focus is reminiscent of how fractal symmetry in Pollock’s drip 

paintings inspires a shift from directed attention to a looser fascination. The same 

underlying cognitive mechanism is at play here as well. Just as fractal symmetry activates 

the brain’s alpha waves, so does lyrical symmetry. In both cases, the increased production 

of alpha waves generates a broader, global focus and a wakefully relaxed state. 

Symmetry, whether expressed visually, aurally, or through another sensory mode, has a 
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transformative impact, inspiring a broadening of focus that creates a reflective and 

possibly even transcendent experience. Again, we find that underlying mathematical 

structures reconfigure our focus in interactions with art so that we are better able to 

understand its complexity and potential for deeper meaning. As French philosopher 

Gilles Deleuze put it: “Repetition changes nothing in the object repeated, but does change 

something in the mind which contemplates it” (Margulis 39). 

However, expert psychologists and statisticians are not the only people who 

understand the impact of symmetry. Just ask Max Martin, a world-renowned composer. 

Over the past two decades, Martin wrote 58 songs that landed in Billboard’s Top 10, with 

21 of those scoring the coveted number one position on the list (Gradvall). 

“It’s incredibly important to me that you remember a song right after the first or 

second time you hear it. That something sticks to you, something that makes you feel: ‘I 

need to hear that song again,’” Martin said in an exclusive interview. “That’s 

fundamental. Something you want again. And again” (Gradvall). 

In our case, that “something” is symmetry. Interestingly enough, Martin is also 

the executive co-producer of 1989. And while he was not exactly referring to symmetry 

in this quote, I would like to think that just as Pollock recognized the appeal of his art 

without comprehending the technicalities behind it, Martin might have a similar inkling 

about the influence of lyrical symmetry on 1989’s success. 

 “‘Shake It Off’ is a good example, where the math behind the drama is pretty 

clear,” he said (Gradvall). 
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Conclusion 

Through the case studies of Jackson Pollock and Taylor Swift, we have 

established the significance of symmetry as a source of aesthetic appeal across multiple 

sensory platforms. The common neurobiological underpinnings of the human response to 

symmetry point to the existence of a shared cognitive baseline of aesthetic appeal. 

Examining the cognitive impact of symmetry in art helps us understand that a 

person can be drawn to a work of art for reasons other than subjective preferences, which 

are shaped by cumulative past experiences, cultural upbringing, social context, and more. 

While there is no doubt that those subjective preferences exist, there also exists an 

underlying baseline of cognitive appeal that all humans share. 

The thesis project and in-depth study represent only the starting point of what 

could become a huge focus of academic attention. While the works of Pollock and Swift 

serve as exemplary case studies of the appeal of symmetry, many other artists’ works 

exhibit similar qualities. It would be interesting to conduct further analysis of artists 

contemporaneous with Pollock and Swift to determine if their works contain similar 

patterns of symmetry and aesthetic appeal. Furthermore, it would be fascinating to 

expand the scope of the study beyond painting and music. Three-dimensional symmetry 

in sculpture, spatial symmetry in architecture, and tactile symmetry in textile design are 

just a few manifestations of symmetry in the arts that would make for compelling case 

studies. 

Understanding how the human mind determines aesthetic appeal is valuable to a 

broad array of disciplines and industries. Richard Taylor is applying this research to the 

development of bionic eyes, ensuring that this technology not only restores vision but 
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also our shared perception of aesthetic appeal (Appendix B). NASA has used this 

research to decorate space stations with images that relieve stress for astronauts without 

inducing homesickness (Williams 114). Even a friend of mine who works as an engineer 

at Proctor & Gamble informed me that the company is leveraging neuroaesthetics 

research to improve the package design of its consumer goods. The existence of a 

collective cognitive understanding of aesthetic appeal has exciting and far-reaching 

implications. 

The results of the thesis are easily transferable to education, too. Bridging the 

divide between the arts and the sciences in primary, secondary, and even higher 

education would create stronger interdisciplinary thinkers who are more equipped to 

tackle the world’s problems. Tying art into STEM classes could especially help excite 

younger students about math and science. My trip to New York City’s Museum of Math 

gave me a glimpse of the immense potential to effectively bridge the two divides. 

Children painted symmetrical masterpieces on a virtual easel, transformed themselves 

into fractal trees through live animation projection, and swiveled video cameras to design 

their own intricate fractal projections on the wall. To see kids so excited about symmetry 

made me hopeful. If we can continue to solidify the connection between the arts and 

sciences through children’s educational experiences, we have the potential to create an 

exciting, interconnected, and innovative education landscape. 

It is my hope that someday we may be able to develop an equation to quantify this 

cognitive baseline of aesthetic appeal. A mathematical basis for neuroaesthetics would 

strengthen the ability to understand and compare human cognitive preferences. 

Quantifying aesthetic appeal in this manner and rooting it in objective evidence would 
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anchor the discourse on aesthetics in more objective evidence, lending more credibility to 

the field and making the results more accessible to other disciplines as well. 

To me, the idea that we share a universal human baseline of aesthetic appeal is 

extraordinary. Whether we live halfway across the globe from each other or centuries 

apart in the history of our planet, we all share these deeply entrenched aesthetic 

intuitions. The global connectedness that such a cognitive underpinning entails is one of 

the most beautiful ideas that my mind can fathom. I sincerely hope that you find beauty 

in this idea, too. 
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Appendix A: Transcript of Interview with Helen Harrison 

 

Interviewer: Rachel Diebner (RD) 

Interviewee: Helen Harrison (HH), Director of Pollock-Krasner House and Study 

Center 

Date: Friday, February 23, 2018 

Place: Pollock-Krasner House and Study Center (Jackson Pollock’s Kitchen) 

Table of Contents 

 

Part I .............................................................................................................................. 61 

Part 2 .............................................................................................................................. 73 

 

Note: Given the poor quality of the audio recording, portions of the interview that 

could not be heard are marked throughout the transcript. 

 

Part I 

[Watching clips from Hans Namuth’s film Jackson Pollock 51] 

HH: This was a film that was made in 1950, in the studio, after Namuth took the still 

photographs of Pollock. And one of the reasons, he had never made a movie before. He 

used his wife’s Bell & Howell little 8-millimeter holiday movie camera because that’s all 

he had. He was a still photographer, but he felt that the stills didn’t really give you a 

sense of Pollock’s movement because the film was slow, so sometimes he would be 

blurry. It would be like he was whirling around like a dervish, you know? But he didn’t, 

he was pretty slow. So he thought a movie would be more revealing and more accurate. 

Although, of course, you know the black-and-white pictures are pretty nice. But they 

didn’t really give the true picture of Pollock’s process. So we have borrowed this thing 

from his wife… and you’ll see it begin. He doesn’t quite know where to point it, and it 
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was actually true later on too because inside the studio, you’ll see it’s very small — it’s 

only 21 feet square. So he couldn’t get back far enough. At first he was shooting from 

above, and that’s the best, because you really look down on him and see him, you know, 

completely undistracted just doing his thing. Then he comes down and again Pollock is 

ignoring him — he’s not paying any attention to him — but he can’t get the whole 

picture. He can’t get the guy and the canvas. So he goes from the guy to the canvas and 

the canvas to the guy. 

Like a tennis match... After a while you just think STOP, Hans! But it’s not that easy. 

But you can get a sense of what he’s doing. And at a certain point, his action speeds up a 

bit, and he changes his gesture, it’s very, very interesting. It’s only five minutes long, and 

it’s silent. And it takes as long to load as it does to see the damn film. But for my money, 

it’s the most —it tells you more about Pollock’s process than the finished color film. 

Because it’s staged, the color film was staged, and this is not. 

So now he’s figuring out which end is up. Hasn’t quite figured it out yet. Got his 

thumb over the lens, okay, well he’ll figure it out eventually. See there used to be a door 

in that side of the studio, it’s not there anymore. 

So then he goes up on the rafters, and he’s looking down. So this is the painting that 

eventually became this one [shows painting]. 

He almost makes a little figure there with arms and legs and a head. That’s what Pepe 

Karmel argued, that there were figures underneath the layers. And I agree with him, I 

think he’s right. But then he goes off into a different mode. And it’s like you can see him 

reacting to one mark, and it gives him an idea for the next mark… And he comes and 

elaborates a little bit, so it’s — the composition develops from what was done before, but 

it starts from nothing. It starts from an idea, or some kind of spontaneous emotion, or 

some sort of aesthetic choice, a circle would be the thing to do — how do you know? I 

mean, he probably doesn’t even know himself. And that’s the problem: determining if 

there was intention in that sense — “oh, now I’m going to draw an eye” — no! I don’t 

think so. Not in these paintings. Now obviously, in the ones where there are figures and 

the figures are visible… Then you can say sure, he was painting an image, or making that 

kind of an image. 

RD: It’s interesting too because in the way Pollock talks himself, you know, he has 

that famous quote “I am completely in control of my painting” versus he also talked 

about being spontaneous and letting it flow out of him and do you think he — 

HH: It’s the balance between just letting it go and holding in enough so that you’ve 

got control. Because the control — you also have to be able to control of the material, 

and liquid house paint — that takes some doing.  

Now here he’s got a different gesture, he’s got the backhanded gesture instead of the 

forehanded gesture. And so now instead of doing cursive, he’s doing splashes. 

But see now Hans is down on the ground at his level. One of the reasons to go outside 

is so that he could get far with that and see the whole process, but also to do it in color. 

He wanted it to be in color, and there wasn’t enough light in the studio for color film. 

RD: It’s slow, but he does move pretty quickly, though, for — 

HH: But he’s not running around. He’s sitting in a thick spot, not whirling around. 

And of course this is just the one layer, I think he’s going to do the white next. And then 

there are about six different colors in there because he went back and worked on it later. 
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So now he’s got one of the lighter colors. Could be the pink, could be the yellow, but I 

think it’s white. This one is in the Whitney, I don’t know if it’s up now. 

See what I mean? Up and down, up and down … [laughs] 

 

And also, of course, when he’s walking around the canvas like that, he’s showing his 

butt. And he also didn’t want to do that. So when he was doing the color film, he had to 

just stay on one side of the canvas. And that was also a little unnatural. And in the 

outtakes, you’ll see he tries to go around, and Hans stops him. Because he doesn’t want 

to shoot him from behind. So it was not as spontaneous as it would have been. And they 

had to start and stop. 

In the Pollock movie with Ed Harris, there’s a scene where he’s going out and he’s 

setting up for it. 

Hans says, “sit down, take off your shoes, put your boots on — no, no don’t look at 

me.” “Is this what you want?” “No, no, don’t do that.” He had to do it over and over 

again. And the light would go, and he’d run out of film [….] The outtakes are — there’s 

no sound, and it is about 20 minutes long, but it’s broken up, so there are several different 

sessions that are all interspersed. But what’s nice about it is that you see the painting 

begin. In the finished film, it’s totally overworked. And in fact, he discarded it. It was 

very unusual, he would always try to save it, and if he really was unhappy with it, 

sometimes he’d cut it up. In this case, he just threw it out — no fragments survived. 

See, this is what happens second — they’re filming on the glass. They’re filming on 

the canvas; it’s a long piece of red sailcloth. And that was first. So when he edited, he 

evidently spliced all of these different segments together in random order, so it’s not 

chronological. But you can see it’s a little dark here, it’s cloudy, so he probably had to do 

it over. 

This is glass he’s breaking up, pieces of colored glass. And plaster’s [laugh?] and 

string and pebbles and a couple of sink drains in there. In the transcript, it calls the stuff 

“plaster slabs” because the person who was transcribing it didn’t know what plaster’s lath 

was — misunderstood it. But it’s the mesh that they put it in the wall before they put the 

plaster on, they nail it to the studs and then they put the plaster on. 

So not all of these elements survived, some of them that weren’t connected — he 

actually used the paint as a kind of glue. Oh, there’s the sink drain. And some of it didn’t 

get touched, so it fell off. 

See, he’s sort of connecting the dots? 

So he sprinkles the pebbles on randomly, but then that gives him a little framework. 

So then he works with that. So it’s intuitive, but it makes sense in a funny way. Wanna 

get those pebbles on, wanna get them all in there. He did a separate campaign on the 

glass — well first, he signed the glass, you’ll see it, and then wiping it out and signing it 

again — but the first campaign didn’t have any collage elements in it, it was just paint on 

the glass. And he didn’t like it. So he wiped it out. And it seems underexposed. And he 

did again, and he did it better.  

But that’s why he took it out. 

He had to have a kind of platform to stand on so he doesn’t change his position visa 

the four sides, like with the long painting. He had to stay on one side. And the glass had 

to be raised up. See this is the one where he’s just using paint… And kind of get to know 

the material, he’d never worked on glass before.  
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But it got a bit clogged up. So he just decided to erase it and start over. 

They only had one piece of glass. We have the canceled check for it. It also helps to 

date it, it was bought in October, 1950 (?). So the filming was all that fall. And here we 

are, this is on the second one. And you can see it’s underexposed — too dark.  

 

But he studied it, see, he’s looking at it, and see he changes his mind; he takes off 

some of those pebbles. So it’s not just random. And he moves them, look; he’s moving 

them with his fingers. “I like that one up there, oh I want to move that one.” 

RD: I saw on your webpage that you had done an Art Waves podcast on your 

response to the argument “Oh, my four year old could do that.” [HH laughs] I couldn’t 

find the archive episodes online, but [HH interjects, explaining: Oh my god, that’s a long 

time ago.] What’s your response, though, to the argument that — 

HH: Oh! Well, frankly, anybody can do it. Anybody can play the piano; they’re just 

not necessarily very good at it. We have three and four year olds out here splashing paint 

every summer, they do great. Actually I just came back from Phoenix, where they had a 

school exhibition of Pollock-inspired work. Some of it, a lot of it was pretty crappy, but 

some of it was pretty good. And look, we’ve got this one over here that the school kids 

did, the sixth grade, no fourth grade. Ten years old. A joint painting. It was for —They 

write an opera every year. Amazing. 

But I just think that people don’t appreciate how much — I don’t know if it’s thought 

or — how much actual mental process goes into doing this. Again, I’m not sure that 

Pollock was deliberately thinking ‘Oh, now I’ll make this shape.’ It may just have been 

inspired by the shape next to it, but he had to decide what color to use next.  

See, it’s beginning to get a little bit clogged. This is not the beginning this is 

definitely in there. But you’ll see the beginning at a certain point. 

See what they did — because he filmed over a period of time, he was in the 

beginning, you’ll see he was wearing — oh this I love because you’ll see it was finished, 

the glass piece, and he’s holding it up against the landscape, so it looks like it’s growing 

out of the landscape. And in a minute you’ll see Alfonso Ossorio come in behind the 

glass. He actually paid for the filmmaking.  

And this didn’t make it into the final cut, which is kind of a shame [scene about found 

objects].  

Peter Blake’s idea was originally to have things like that in a little museum setting, 

right here on the property — like that. So you would actually see the landscape through 

the paintings. And the building — there’s Alfonso — he did a model of the building, but 

it was totally impractical. 

It was going to be 100 feet long with a sheet of plate glass for the roof, no way. But 

the concept was for the paintings to actually be transparent. Or have the ground be 

transparent so that the paint floated in space. It would have been terrific. Nowadays you 

could probably do it, with modern material… 

Because the color stock was fairly expensive, but Alfonso found… 

And some of these paintings, like this one, I think this one is in the Whitney, 

Fireworks, these were done on Masonite and baseball game boards, 22 and a quarter 

inches square. There’s one coming out for sale at Christy’s, you see the Masonite texture? 

That’s not canvas, that’s Masonite. They were estimating it at $20 million. Oh, that’s 
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Fireworks. Yeah there are 16 of them. And some of them are in museums, some are in 

private collections. 

I don’t think the Whitney has this one up, though. I don’t know, I haven’t been to the 

Whitney in a while. That’s the one at Yale. 

No, I think that’s Arabesque.  

RD: He has a couple that look pretty similar. 

HH: Again, you see that looping line that’s so common, especially in the long ones. 

Yes, see the wood down below? He had it tacked to the barn wall, but it’s 

underexposed. So these three-foot wide pieces of sailcloth, there are several paintings on 

them, it came that width. When they made sails out of it, they’d sew it together. He loved 

that color, he even painted some of the paintings that sort of rusty red as an undercoat, 

but the [can’t hear] one is the longest one. 

Several people have written about the friezes, these so-called long narrow pictures, 

because they have certain elements in common and especially since he was able to go 

from one end to the other without having to worry about the up and down, he could reach 

right across it. With the big ones, of course, he had to go around them in order to get to 

the other side. 

RD: Or on top of it! 

HH: Yeah. So here he is signing it, and look at what he did first — he put ’50, but 

although it was shot in ’50, it wasn’t released until ’51, so he had to do it over. Because 

they knew it wasn’t going to be released until ’51. Because this was shot in the fall and 

then they had to edit it and then they had to add the soundtrack, they had to add the 

music. So then he tries to sign it again, but he doesn’t use enough or the paint is too stiff, 

and watch – he’s going to misspell his own name. [Laughs] No Jackson, no! Sorry. 

That’s a do-over. 

RD: That’s funny. 

He does have a constant step… 

HH: Mmhmm.  

And since each one is roughly the same length, then the gesture is very similar. And 

at one point, it’s funny because here’s Hans Namuth, who wants to get a true picture of 

Pollock’s working method, he slows down the camera — which when you do that, it 

actually speeds up the action, you’ll see, it comes up at a certain point, and it makes it 

look like he’s working a lot faster than he is. Because see, here he is, very slowly, very 

deliberately doing his thing. And then he speeds it up! He didn’t put it in, it was an 

experiment, but it’s just very funny. And he also, in the finished film, he added a fake 

section. It’s a shadow; you’ll see supposedly Pollock’s shadow projected on a wall and 

him going like this [gestures] when in fact it’s really Hans himself. And you’ll see him 

walk into the shot. 

See what Springs looked like back in the old days? 

So here’s the beginning, this is the very start of — and he’s wearing a t-shirt, it’s 

warm, he didn’t have his jacket on. 

RD: And that’s the sailcloth? 

HH: Mmhmm. 

A little twist, a little twist of the wrist, he gives it there… 

And he’s actually got two brushes. 

RD: Hm. Yeah. 
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HH: And at one point he uses them both at the same time. 

RD: So when you say, oh you know our three year olds can do this with brushes and 

drip paint, what makes Pollock — in your eyes, as a curator — what makes his paintings 

different or appealing? 

HH: It’s like handwriting. Everybody’s signature, everybody’s gesture is different. 

And other people have done this, other people can do this, but it doesn’t come out the 

same. And that’s one reason it’s so hard to fake — because that movement, that personal 

movement, is so much more distinctive.  

So this is the first campaign that lays down the framework. Silver is the next one… 

But you can see how he’s using what he’s already done to sort of stimulate the next 

shape. Either filling it in or following it or going against it, but it has a certain influence 

on what happens next. 

RD: Right. 

HH: And that’s how you know it’s not random. See those nice up and down curves. 

A little black… 

And if he sort of left it at that, it would have been a really nice painting! 

RD: Did Hans encourage him to push it further? 

HH: You know, I guess he wanted more film. 

RD: It would have been interesting to have Pollock talk us through the process as 

he’s doing it, I wish we had that. 

HH: Well, I guess, you know, the radio interview is probably the closest you can 

come, but what’s interesting is that the radio interview — if you hear it, rather than read 

it — you can see that at first he’s reading from notes, particularly if you listen to it 

through headphones and you have no outside distractions, you can hear the papers 

rustling. And then at a certain point — see, this is him speeding up; if you slow down the 

camera speed, you get fewer frames per second and then when you run it at regular speed 

it looks fast, but it shows you again how he’s repeating the movements, you could slow it 

down, you could put it in a computer and slow it down [mumbles] — but when he gets to 

a certain point, he goes off script, or maybe the script ended, and then he starts to speak a 

little bit more hesitantly. And he clears his throat. And he’s losing the script! 

And in the end, he says it doesn’t matter how the paint is being put on. Who cares! 

[HH laughs] 

RD: Which is so funny, because it seems like the technique of it is the heart and soul 

of the art. 

HH: See that’s what everybody concentrated on because they didn’t get the content! 

What’s it a picture of? 

And here we go again, you see that same flipping motion back and forth, back and 

forth — and you’ve got a nice rhythmical flow all the way along the canvas. And a little 

back step. A little swirl there, a little boop. And now, “don’t do that Jackson, because I 

don’t want to take a picture of your butt!” But you know, he said, “Technique is just a 

means of arriving at a statement.” The question is, what’s the statement? What’s he 

saying? Because that’s the content. But if you can’t perceive the content, then you kind of 

naturally focus on the form and the material and what he’s physically doing and the 

nature of the paint itself, which is recognizable, you know, everybody knows what house 

paint is like. But the kind of interpretation part of it is much more complicated. 

RD: Definitely. 
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HH: On the other hand — this is a bit of a de Kooning film he just kind of spliced in 

by mistake. But you know, again, you go back to what he said, and there aren’t that many 

of his statements, but he said “look at it passively, don’t tear your hair out over what it 

means, just look at it, enjoy it, and if you don’t enjoy it, don’t look at it.” 

This is another long narrow one — Summertime.  

See, some of these are very underexposed. 

RD: It’s funny though, on the passive viewing, I’ve looked at a lot of the Attention 

Restoration Theory, a lot on cognitive thinking and what kind of focus our brains kind of 

have…. 

HH: There it is finished; this is at the Betty Parsons Gallery. 

And then the film was premiered in the spring. 

RD: Thank you for showing that to me, that was really cool to watch. So Taylor was 

here? 

HH: Uh huh. 

RD: When did he come? 

HH: I think it was ten years ago. But he came back; they were doing a BBC program 

about structure — natural structures. And they did some filming here, that was the last 

time he was here. About five, six years ago. But he’s coming in April, we’re going to do 

a — Francis O’Connor, the great Pollock scholar, died, and we’re going to do a 

symposium in his honor. And Richard is going to come, he’s actually on his way to 

Europe, so he’s stopping off here, he’s coming all the way from Oregon. 

RD: Wow, that’s really neat. And you said you saw a presentation of Richard’s too, 

while he was here? 

HH: What he was doing here was just giving a talk; he had done his research work 

back in Oregon. But he did examine the floor and get a sense of how structured that was 

— because it was not. But it was fun to have him. Had he come before he gave the talk? 

Maybe he did. Or maybe he just got the pictures off the net, I don’t remember… It was 

very funny. 

RD: And so what do you think of the conclusions he’s drawn? 

HH: Well it seems very plausible. It’s not like other people can’t make fractals, they 

can. But I think what he’s really arguing is if it’s not fractal, it’s not a Pollock. If it is 

fractal, it is a Pollock… and it could be somebody else. So he’s not trying to prove that 

only Pollock can make fractals. Because people can do it — I could make a fractal 

pattern as a doodle, so it’s very possible that other people would make fractal paintings. 

But if it isn’t fractal, it’s not a Pollock. 

One of the interesting things he talked about was how the complexity, the level of 

complexity, made it easier or harder to perceive. Because again, it was a visual 

perception thing that the more little fractal elements there are, the harder it is to kind of 

get your head around it. He was going to bring out a book about it, but it never happened. 

He did something, like an electronic publication, but the actual book didn’t happen. 

Francis O’Connor was helping him with it, he actually sent me a copy of the manuscript, 

and it wasn’t very well organized. It kind of went off on tangents, so he needed to pull it 

together. But I don’t think he’s ever done it. 

He should do it though. He’s written articles that are really coherent, but they’re 

shorter and much less complicated. And then he’s written some very complicated ones 
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for the professional [something] that I can’t even read the first paragraph, but he knows 

what he’s doing I think. 

RD: He definitely does. And so as a curator, do you think it — to you, do you see 

Pollock’s art differently knowing that there are mathematical structures in it? 

HH: [Sighs] No, but what’s interesting — I’m a native New Yorker, and I grew up 

with Pollock’s work. We would go to the Museum of Modern Art when I was a kid, and 

I’m 74 years old, so I remember the Cold War, I was a duck-and-cover kid, you know we 

had drills, as if anyone would survive a nuclear task! Go under your desk, kid, and you’ll 

be fine… I mean, it’s insane! Insane. But we did it, you know. But when I was that age, 

and I saw those paintings, I thought they were chaotic. Not in the mathematical sense, but 

just in the explosive sense. You’re thinking about being blown up by an atomic bomb, 

this is the mood of the ‘50s, that when I looked at them, I thought that’s what they were 

expressing — the chaos of the time. But I’m, you know, ten years old. As I got older, and 

looked at them again and looked at them more deeply, I think of them as lyrical now. But 

I’m different. The paintings are the same. But I’m different. 

RD: Interesting. 

HH: So, as your experience changes, you come to it from a different point of view. 

Now when I look at them, I see the structure, I see the lyricism, I see the sort of rhythms, 

that I never saw before. Because that’s not where my head was. So that’s what changed 

my mind was growing older and growing up and having more experience and looking 

again and again. See, a lot of people just kind of look at them and pass them by because 

they don’t relate to them. And I didn’t relate to them at the time either because you know 

it was scary. But I don’t see them as expression of Pollock’s aggression or violence or 

negative — I see the positive energy in them now. 

Even as I know much more about him and who he was  — because I didn’t know who 

he was when I first saw the pictures — but now that I know all the dark side, I still — I 

don’t see the dark side in the work. I just see a much more positive energy that, you 

know, you sort of go back to what he said himself when he said that painting wasn’t the 

problem. It’s what he’d do when he wasn’t painting, that was the problem. And that’s the 

way Ed Harris interpreted him. He said, you know, he didn’t know what to do in the 

world. But in the studio, he was fine. And I know people like that, now that I’m older and 

have experience, I’ve met people who are sort of nonfunctional in the world, but give 

them their task, and they do the task just fine. Like these computer nerds, you know? 

They can’t even tie their shoelaces. But you can give them an algorithm, and boy, they 

are on it. It’s just a matter of if you can find what you can do. He was lucky in that sense, 

that he found his direction… If you can follow it, you’re good. 

But when you get distracted, and of course alcohol was the distraction — people 

think that he drank in order to work; no, instead of working. And that was the problem. 

That was what made me so frustrated. If he could have been drinking and working, then it 

probably would have been fine. 

RD: But I understand that he had a period of sobriety, and he did a bunch of drip 

paintings in that time — 

HH: And that was his most productive period. Not necessarily the most innovative, 

but it was because he was building up to it in ’46, 47 but by ’48 when he went off the 

wagon, then he became very productive. And also there’s a lot of variety in the work, and 

we know he was able to expand on the basic method that he had evolved. There’s so 
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many different — it’s just amazing, he did like 50 paintings in 1950. And of course, 

people think they’re all gigantic. But most of them are small to medium size. The big 

ones — 

RD: There’s only a couple of those, right? Like three or so? 

 

HH: Well, they’re not practical. How many collectors want to buy a 15-foot 

painting? Especially when it’s some guy who’s really not that well known, and who 

knows, he could be a flash in the pan, so do I really want to make that investment? You 

know, by ’55, they were able to move a couple of the big ones, but early on, no way. I 

think the biggest one he sold — uh, let’s see, Number 1A, 1948 — Betty Parson sold that 

to MoMA in ’50 I think. That’s not huge, not as big as 1, but it’s big. This Whitney 

picture never sold in his lifetime. Alfonso bought Lavender Mist in ’50, but he didn’t get 

it till ’52, he didn’t have room for it. He was living in this little carriage house in 

McDougall alley, and he didn’t have space. It’s only as wide as this room, it was a 

carriage house for just one carriage, and he had no wall space so he had to leave it till he 

moved out here and got the big estate. And then he was able to get it. 

RD: Huh. Interesting. 

HH: That was probably the biggest one before… I guess he sold 1 to ben Heller and 

then he sold Blue Poles to Bill Davis and then Heller bought it from him. But there were 

a couple sales of big ones right at the end for 6,000 dollars, 8,000 dollars. He was doing 

quite well at the end of his life. 

Well, he had a dealer, Sidney Janis. And Sidney Janis was very good at marketing 

Pollock’s work. And he tripled Pollock’s income in the first year that he represented him. 

You know, he was always complaining that he didn’t have enough money. But we have 

his financial records. And we know how much money they made every year, from 1946 

through 1954. And he actually wasn’t doing as badly as all of that. But, you know, the 

average wage was between 2 and 3 thousand dollars in that period, and he was doing that 

pretty much every year. He was also spending it all, so he had no savings. But when 

Sidney represented him, he made over $11,000 in the first year. And I looked it up on the 

Census Bureau, and it put him in the top 4 percent of wage earners in the country. Not 

like the millionaires, they were clipping coupons, but the people who were actually 

pulling down a paycheck, the average was 3900 at that point. But he was selling his work 

and making a very decent living, a good middle class living, and they had some luxuries, 

they had a maid who came in and cleaned up, they sent their stuff to the laundry, they 

didn’t do it themselves. So it wasn’t like they were starving. Or like they didn’t have 

some of the better things in life.  

[Starts whacking a wasp with a flyswatter] 

HH: Oh shit! Got behind — oh, it lives, it lives! Damn. Oh, now it’s not going to like 

me.  

RD: It is not too happy. 

HH: I’ve just stunned it, I haven’t knocked it out, maybe it was down, but it wasn’t 

out. Maybe I can get it to go out. [Goes to door] Oh, it wants to go to the lights, well…. 

Maybe it’ll have a heart attack. 

RD: Maybe so. 

[Whacks wasp again] 

HH: Lee’s little flyswatter. 
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RD: That’s Lee’s? 

HH: That’s Lee’s. 

Anyway, I think that there are a lot of misconceptions about Pollock’s, just his actual 

life. As if he was some sort of, I don’t know, boozing all of the time and fighting all of 

the time and cursing all of the time and going into the studio and getting drunk and doing 

his pictures and being poverty-stricken and all of this stuff — it’s just not true. It’s a 

romantic notion, but it’s not true. 

RD: Oh, right — the moody starving artist. 

HH: Yeah! And the shrewish wife who doesn’t appreciate him, and — well, when we 

give our tours, we try to give a more well rounded picture, but we don’t shy away from 

the problems. This guy was a drunk, we know that, and he wasn’t mentally stable, he had 

a lot of emotional problems, no point in pretending he didn’t, but we try to balance that 

off with the creative sides. One of our deficits, I guess — we don’t have the work. We 

only have the environment in which it was made and the domestic environment that is 

more like what it was when Lee was here because she lived here for 28 years after he 

died. So the décor, the furnishings, most of the furnishings, we have a few things that 

were here when he was alive, but for the most part, it was her taste. And her personal 

possessions. 

RD: It’s pretty amazing that so much of it is just kept. 

HH: Well, we did inherit it intact. It passed directly from her estate to the University. 

So everything that was in the house is still here, but we did not inherit any art. Except for 

this piece by her nephew, Ronald Stine, and six of Pollock’s screen prints were deeded to 

us with the property, but nothing of hers, oddly. 

RD: Interesting. 

HH: It’s very strange. And also no money, but now we’ve got the money. But we’ll 

never have the art. I mean, we have exhibitions from time to time, but they’re hideously 

expensive. We have to have guards… You can’t do that every day.  

RD: That makes sense. 

HH: Well, we do have his graphic works, and we do have this one Pollock painting 

by someone who got it in exchange for a service, which was writing Jackson’s will. They 

were people who had a country house across the street, and Jackson really became 

friendly with him and his wife, and Lee — I think it was Lee’s idea — after Jackson fell 

off the wagon, in the winter of 1950, right after the filming, I think Lee said we need to 

get this guy a wall. So they asked [name] if he would write a will, so he did, and this was 

the painting. 

RD: Oh, wow. 

HH: So when we opened the museum a couple years later, Mrs. Weinstock contacted 

me and she said I have this picture, and I want to leave it to you in my will. And I said 

“Gee, that’s really nice Margaret, we really appreciate it, I hope you live long and 

prosper, but we’ll look forward to getting it eventually, and then a few years later, she 

called me and said, you know, I’d like to give it to you now because then I can appreciate 

that people have it and it’s — so we had a copy of it made photographically, and we had 

that framed up and gave it to her so she could have that on her wall. She’s still alive, 

meanwhile, she’s like 95 years old and still going strong. We’ve had it for 18 years, we 

got it in 2000. And every time members of her family — she lives much in [XX], she 

doesn’t come much out here any more — and I ask how’s she doing, and they go ‘Oh 
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she’s great, she’s doing fine.’ So I think it’s very ironic that we didn’t have to wait for her 

to die. 

RD: So the crux of my thesis, the question I’m trying to explore, is whether there is 

an innate cognitive appeal to art, whether there are certain mathematical principles, like 

fractals or symmetry or things like that, that universally have this shared — we’re drawn 

to. 

HH: Well, there’s a lot of theoretical ideas about art-making. Well, with sculpture, 

it’s a little bit different because it has to stand up by itself, so it has to have a certain 

physical structure or an armature or something that holds it up, or you have to be able to 

build it so it will be able to stand up [...] But usually there is some sort of physical reality 

of that sculpture, whereas painting can be more conceptual. But you don’t have 

necessarily a program to follow, like dynamic symmetry. Now that is a real program, 

your painting must conform to that mathematical system. That would be — it’s very 

limiting. And that was the problem that Orozco had with it, it kind of made his work 

static. Somehow, [can’t hear] managed to make it more dynamic.  

But even Siqueiros, whose work is very expressionistic, he was also very — we went 

to his studio in Mexico, and he had done, what do you call it when you do a drawing and 

you put a mirror on it, and that brings it into position? — Anamorphosis. He had done an 

anamorphic studio, so there was a shape on one wall and a shape on another wall and a 

shape on the floor and a shape up here, and when you stood in a certain position, it 

created a geometrical figure. But you had to stand in exactly the right spot. And here’s a 

guy you think of as a wild man of art, who is splashing stuff around, and he’s the one 

who taught Pollock how to splash paint, and here he is doing this mathematical 

construction. But there’s a kind of, I guess it’s an underlying logic to many of these 

compositions that on the surface don’t look that structured.  

When Hans Kauffman (?) was teaching his principles of cubism, and also Mondrian 

where the style had to be all in proportion and de Kooning with his colors [???] — it’s 

very, very rigid. And if you break those rules, then you’re not one of them. But for some 

artists, it works well. And for others, it’s just too limiting. It doesn’t give them the result 

they want, and however you get there — if you want to use a system, fine, if you don’t, 

that’s fine too. You just gotta get to where you want to go. 

RD: It’s interesting, my research spans across — painting is a big portion, probably 

the primary focus of it. But I’m also looking into music too and looking at lyrics and how 

there have been studies done and they’ve taken lyrics and put them into a computer 

system where it analyzes the repetition and the symmetry in the chorus of a song and the 

phrases and the rhyming structure that we use, there’s a certain amount of like it’s, it’s 

mathematical, it has a structure, but there’s a little bit of randomness and a little bit of 

unpredictability that keeps it — 

HH: Well, like jazz where you start off with a tune. And you can start off with a 

pretty banal tune, but then you extrapolate and improvise and usually eventually go back 

to the tune. […] But for the most part, traditional jazz and even bebop and progressive 

jazz, 59:00 you start off with nah-nah-nah-nah-nah-nah-nah-nah-nah-nah-nah, My 

favorite things, and then if you’re John Coltrane, you go to the moon! But that kind of, 

and you’re laying down the framework, and then you’re working off of the framework, 

that’s the creative part, once you’ve established where you’re going to start form, then 

who knows where you’re going to go, that’s the improvisational part of it. But again 
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you’re limited to how many notes you can play or how fast you can play them or how 

slow and what your band mates are doing, because a lot of improvisation, you’ve got a 

little background going on, you know the piano is … and the saxophone…. And you’ve 

got the rhythm section that is keeping the rhythm. Jazz has a fascinating and complicated 

structure, but it is a structure. Just like Pollock’s work is structured. Except it doesn’t start 

from a tune. 

I’ve done an essay about Pollock and jazz, it’s actually my most popular paper on 

academia, and it talks about that very phenomenon, that it starts from scratch.  

RD: But in some ways, you could say that Pollock does have a kind of tune almost in 

the movements that he’s doing and the rhythm he starts out with and then he kind of 

changes it and morphs it — 

HH: And some musicians have actually done compositions that are inspired by 

Pollock. Ira Jane Bloom is very interesting, her album Chasing Paint is all about Pollock. 

It’s beautiful. She plays the soprano saxophone, it’s lovely. 

RD: Do you think it captures Pollock? 

HH: Yeah, I think so. And Morton Feldman, when he was doing the soundtrack for 

the film, he watched Pollock at work. He befriended Pollock and they were quite close 

for a period of time. And I knew the guy who played the cellos — two cellos, two tracks 

the same guy playing the cello, in fact he was teaching in Texas, why does his name 

escape me, terrible, anyway — he said that Feldman really wanted to do something that 

was sort of parallel or concomitant to what Pollock was doing, without actually following 

the specific rhythms. But tying the rhythms together the way Feldman felt Pollock was 

tying the paint campaigns together. So it’s not like choreography, where you have music 

that goes with the steps. 

RD: That’s really interesting. 

HH: Dan Stern! He played the cello. 

RD: What’s the crux of your essay on Jackson Pollock and jazz? 

HH: It’s called Jackson Pollock and Jazz. It has a subtitle, um… Imitation or 

Inspiration? 

RD: And what’s your main argument? 

HH: Well, that it wasn’t — it wasn’t random. Sort of trying to make the — what was 

interesting, when I was doing the research for it, to make the argument, it was 

improvisational like jazz but it wasn’t to jazz, he wasn’t listening to music while he 

painted, and most people think that he was. They assume he was dancing to bebop 

because that was what was current, that was the contemporary jazz of the period. But first 

of all, he didn’t like bebop. And we know this because his girlfriend told me so. [Laughs] 

She bought him, when she came here to live in the house, she bought him a Charlie 

Parker record, which we have. And he didn’t like it. And we even have an album of 

bebop records, but the records are no longer in there — he put more conventional records 

in, he must have thrown out the bebop. He liked more traditional jazz, Dixieland, 

ragtime, ballads, blues… things like that. And we have those records, some of which you 

saw upstairs, the sort of wavy ones. They were in the attic for decades. But that he did 

not, he wasn’t analogous to bebop, even though he was using the same kind of approach, 

except the lack of the tune, but also that he was not dancing to music. He would listen to 

it in the house. There was no record player or radio in the studio and no electricity. You 

could have a battery-powered radio, but there wasn’t one. We have all these Namuth 
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photographs that show you exactly what was in the studio, and not a single one of them 

shows a radio. Or a record player. I mean, why would people think that he was listening 

to music when there was no way music could be in there? All you have to do is look at 

the photographs. 

HH: But he listened to music in the house when he wasn’t painting, and maybe he 

was drawing in the house in the winter and he might have been listening to music, but not 

the poured painting. And so that was one of my central arguments. And then, what did he 

listen to? And it was the more traditional classic jazz, rather than the contemporary jazz. 

But there have only been two articles written about Pollock and jazz. And they were 

written in the ‘70s. And then nobody had touched it since that time. Very surprising. But 

anyway, that was my little contribution. 

RD: Speaking of influences, a lot of people said that he was inspired by the nature 

out here… You think that had a big influence on his work? 

HH: I think so, and on Lee’s too. I think they both really came into their own when 

they moved out here. Not, again, that it was literal — although in her work, you see more 

plant forms, floral shapes, sea pod kind of things, stems coming out, that are pretty 

clearly nature-related, or nature motifs. In his, you don’t see that so much. The titles — 

he didn’t like titling the work, but some of them, he did title. And the ones that he did, a 

lot of them have nature titles. That he gave them himself. Then in ’48 he stopped. 

RD: Okay. I thought his neighbors gave him some of them. 

HH: Some of them, they did, and some he did himself, and he had to accept them 

too— 

RD: Sure, of course. 

HH: But in ’48, he started numbering. And then in ’52, he went back to titles. Well I 

think Sidney Janis said to him, Jackson I can’t keep track of these things! There are all 

these numbers, it doesn’t make sense! You start at 1 again every year! And also I think 

they are easier to sell when they had something to hang on. But I think that the titles that 

he gave them, you think of the whole Sounds in the Grass series, Croaking Movement, 

Earthworms, Eyes in the Heat, (?) …Grass? 

Those are all nature titles. And then you’ve got Comet — 

RD: Reflection of the Big Dipper — 

HH: Right, all of those things are things that he saw and experienced around him. 

And what I find interesting is something like croaking movement, you know, or eyes in 

the heat, you can’t picture that. But he found a visual language to express that experience 

of being here on a summer day when you feel like the whole landscape is just vibrating 

with life. And you look up in the night — or you swim, phosphorescence, you swim out 

here at night and all these animals in the water phosphoresce — 

RD: That’s really cool. 

HH: Yeah, so there it is. I can go home and paint that. But I’m not going to make a 

literal picture of a jellyfish. 

So it’s about half past twelve, would you like to get a sandwich or something?  

RD: Sure! 

HH: Let me show you the menu. 

Part 2 
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RD: I guess part of my project too is trying to figure out what is aesthetic appeal. 

What makes us interested in art? 

HH: If you really go back a long long long way ago, like in the caves, the assumption 

is that the images were used as a kind of ritualistic conjuring of the spirits of these 

creatures. If you were a hunter and you were hunting a bison, first of all you would want 

to figure out what the bison was going to do so it didn’t kill you, and then you could kill 

it. So then, maybe after you finish killing the bison, you would respect the bison — after 

all, it’s a pretty powerful animal and a pretty powerful spirit, so if you were in an 

animistic religion, you would want to keep that spirit alive somehow after you’ve eaten 

that thing. So you paint it a picture on the wall. Or maybe you’re telling your buddies, 

hey look I killed five bison and sort of like notches on your gun, you could have you and 

your spear and all of the bison. It’s a little hard to know exactly why it would be that, but 

there obviously was a reason. They didn’t just doodle on the wall. And then you go into 

other indigenous cultures, where the forms become even more abstract, and those have 

clear spiritual dimensions — something magical about them. Take American art and we 

have all of the books from the Bureau of Ethnology that Pollock collected; we don’t have 

every volume, but it’s a huge study of art of the indigenous peoples, all the way from 

Alaska down to Tierra del Fuego, just huge. And he mined that for symbols, images. But 

he felt that negative art had, what did he call it, American Indian artists had a true feeling 

for what art really was. I’m paraphrasing, but it’s like the idea that their imagery had 

meaning and that they could communicate something. It had to have some 

communicative power. 

But if it’s going to be universally communicative, it can’t be a specific language or a 

specific form because then it would only be understood by the people of that culture. 

RD: That makes sense. And so do you think abstraction then is the key to that 

universal? 

HH: Mhm. Well Alfonso Ossorio I think it was called it the international language of 

the brush, that somebody in a culture that couldn’t read our words could read our images. 

RD: That’s really beautiful, I like that. 

HH: Well of course, there are a lot of people who think that we as Americans try to 

impose this on the rest of the world, this sort of Cold War ideology nonsense that frankly 

I don’t buy, well there’s no question that we sent these exhibitions around the world as 

cultural ambassadors, but we sent musicians, we sent dancers, we sent plays, we sent all 

of our culture in order to “convert” these poor [?] Communists, and they sent them to us! 

I remember going to the (?) ballet. They were trying to get us too. I don’t think it was 

anything as insidious or nefarious as most people seem to think. We just did an exhibition 

of abstract expressionism from behind the iron curtain […] 

RD: And then for Pollock, people love him, people hate him. Definitely provoked a 

reaction of sorts. But do you think that — is it the technique that makes him stand out, or 

what in the artwork itself? 

HH: I think it’s so obviously different. It’s not traditional art technique, no question 

about that. But then there are lots of other artists who use unconventional techniques. I 

think it’s the whole package. And then there are people on the tour who ask me “well, 

when did Pollock become popular?” He never became popular! He’s not popular now. 

He’s not popular art. It’s very much an acquired taste, and it’s not elitist — because it’s 

universal in the sense that anybody could appreciate it — but it does appeal to a minority, 
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no question about that. But of course, a lot of people know the story. Look, it’s like 

James Joyce. How many people have actually managed to plow their way through 

Ulysses or even more Finnegan’s Wake? It’s impenetrable. But James Joyce is a famous 

writer. 

RD: Do you have a favorite of Pollock’s pieces? 

HH: I do. 

RD: Which is it? 

HH: I shouldn’t confess it, but it’s the one in MOCA in Los Angeles — Number 1, 

1949. It’s got all the bells and whistles, oh man, and they’re about to clean it, starting 

next month they’re going to clean it, the same people who did the mural at the Getty. 

It’s one of the very complex ones, got a lot of junk in it. Roofing nails, sand, caps off 

paint tubes, that kind of stuff. And it’s not too big, it’s about the size of 1A I think. 

Actually you saw it in the black and white video, leaning vertically against the wall — 

it’s a horizontal picture, but he had it vertical. It’s got beautiful colors and beautiful 

rhythm and beautiful layering, beautiful beautiful, it’s really beautiful. 

RD: What about it, do you think? 

HH: Well, I like its complexity. Some of the simple ones are good too, and I don’t 

dislike them, but this one’s got so much interest, so much visual interest, that you keep 

seeing new things in it. I haven’t seen it that much because it’s in LA, but whenever we 

go out there, I make a pilgrimage. 

My husband did a mural for the Union Station out there, and while we were there, I 

said oh, let’s go over there and look at the picture. They had lent it out! It was at the 

Getty. And fortunately, we were there long enough that it came back, and they let me go 

into the vault and see it, it had just come out of its crate and they let me see it on its 

stretcher. They had it up on a cradle. And one thing I was particularly interested to see 

was the back of it. Because the paint has bled through, so you can see the traces of the 

first campaign, and they’re photographed by Martha Holmes, these are the life magazine 

paintings. So you can actually see that first little area that has bled through. They didn’t 

even realize how much junk was actually in the picture, but then the registrar said to me, 

Mm I think we better revise that material. 

RD: That’s really cool. 

HH: So nice to be able to see it really up close. In the gallery, you can’t get THAT 

close because the guard goes eh eh eh.  

RD: That makes sense. Lunch was terrific, thank you for suggesting that. 

HH: Thank you for buying it. 

RD: Of course. 

HH: I’m going to have to keep this for tomorrow [packs up lunch]. So when do you 

structure your — it’s a paper, it’s not a big thesis? 

RD: It’s a thesis. 

HH: What other elements are you going to bring in to make your thesis? 

RD: Sure. My thesis is basically the question, is there a cognitive appeal to art? Can 

we say that certain mathematical structures have some kind of universal appeal to them? 

And so my first big chapter is on Pollock, and it’s exploring his methodology and then 

how basically the fractal composition of the paintings and how your brain processes those 

fractal images and comparing it to things like fractals in nature… 



 

 76 

HH: You see what Richard Taylor was pointing out was fractals weren’t identified 

until 1965, so Pollock couldn’t have said, Oh I think I’ll make a fractal, it was not 

something that he did consciously. It was natural. 

RD: Which is so incredible. 

HH: Just a natural process that arose out of his technique. So by that measure, he 

couldn’t have been thinking about it in the way that we think of thought. But if something 

mental, something cognitive must have been going on, it’s just not a “thought” — “I 

think I’ll do a fractal.” And maybe Kandel’s book would be helpful in that regard. 

Because it has to do with optics… Information received through the eye and then 

processed neurologically… And then perception on a deeper level, perceptions of all of 

the different elements that make up a satisfying visual experience, because it’s also 

emotional and physical — because that was the thing I like about sculpture, it’s very 

physical — you are actually constructing something, you’re either carving it or you’re 

forming it in some way, or you’re building it — and that’s the fun part. 

But one thing that I did find, even though my work was not totally abstract, I never 

finished up where I thought I would. So you start with your idea, okay I want to make a 

head and shoulders portrait or whatever. It never wound up the way I initially envisioned 

it, and that’s what — whoa — that’s creativity. You’re not just copying something; 

you’re interpreting it — that’s the creative part. The craft part, the actual making of it, 

that’s just craft. If you’re good with your hands, if you know how to hammer a nail or 

whatever, you can do that. But to create something that’s original and your own 

expression, that’s something else. Again, and it hasn’t anything to do with your original 

idea because it has to evolve naturally. If it doesn’t, it’s just work. 

Let me see if I can find that chart I was talking about … 

RD: Yeah, so my first chapter is on Pollock and painting and visual cognitive 

processing, and then I move into music and lyrical symmetry. There’s this really great 

study where they’ve mapped out the lyrics of pop songs so visually you can see how they 

repeat and the symmetry in them, which is really a cool comparison to think about 

hearing symmetry. It’s a different way to conceptualize symmetry. 

HH: Like tonality versus dissonance? 

RD: Exactly. And so kind of go into that and then exploring Pollock and how he’s 

such a well-renowned artist and so well-known and exploring pop songs that get ranked 

at the top of the radio charts — is there potential to extract a — not a “formula” — but an 

analysis of mathematically, this is what makes a piece of art — whether it’s visual or 

auditory or whatever it is — beautiful. So that’s what I’m trying to explore throughout 

my thesis process. I wanted to do things in a lot more fields, like I wanted to look at 

dance and motion, and architecture and how you move through space, but I wish I had the 

time, I wish it was like a graduate dissertation where I could spend, you know, x many 

more years on it. 

HH: Well, you know, when you have all of this material, you gotta stop at some 

point! 

[…] 

 

[In Pollock’s studio] 

 

HH: So this building was originally [can’t hear!] 
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No heat, no electricity, but when he moved it, he had the wood floor put in and the 

window cut over the north wall. So when it was first here, it had the barn door, it didn’t 

have that door, and it had dirt here. 

So that’s the way it was in ’46. Then in 1952, after he started to earn the money, he 

decided to [can’t hear]. Because there was no electricity and no heat, he couldn’t work in 

here in the dark and he couldn’t work in here in the winter. So he had [can’t hear] 

 

Then he had fluorescent lighting installed, the wood floor was covered with Masonite 

and then painted white, and the kerosene stove. So you see where there’s that cut in the 

molding, that’s where the chimney went. So then he could work in the winter. [Can’t 

hear] 

But then Lee moved in in ’57 and she started doing it — well she died in ’84 but she 

didn’t really paint after ’82, so she got another 25 years out of it. And then when she died 

and this became a museum, we took off the floor covering. And that’s why we have — 

and what they covered the floor with was those baseball games. Remember they said 

those baseball game paintings? That’s what they’re on. One of his four brothers, who was 

going to be an artist but then gave it up, he made these in 1948. And so this was done 

[can’t hear] 

So Jackson made 16 paintings on the back of them and then he had a lot of them left 

over. So they used them for the floor. And you can see, over here… Rather than let them 

go to waste … [can’t hear] 

So they made perfectly good floor titles, and they were painted white, so they were 

just neutral. That’s what it looked like. 

So if you want to see a non-fractal Pollock, go ahead and put your slippers on. 

 

[Entered studio.]  
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Appendix B: Transcript of Interview with Richard Taylor 

 

Interviewer: Rachel Diebner (RD) 

Interviewee: Richard Taylor (RT), professor of physics, psychology, and art at 

University of Oregon and Materials Science Institute Director 

Date: Friday, March 30, 2018 

Place: Via phone 

 

RD: Great, so just to introduce my project and set some context for our conversation 

— I’m a senior at The University of Texas at Austin, and my undergraduate thesis is on 

neuroaesthetics through the lens of symmetry, so looking at what happens in our brains 

when we see symmetry and how those reactions have implications for aesthetic appeal 

and maybe in terms of reaching a more objective or a cognitive basis for aesthetic value.  

So for your research, it fits perfectly into that in terms of Jackson Pollock, his use of 

fractals, and how our brains see and react to fractal imagery. So I’m really excited to talk 

to you. I read about your research first in a book called In Pursuit of Elegance and then 

since then many times over, and I actually went to New York City on a grant for my 

thesis and was talking to Helen Harrison from the Pollock-Krasner Home, talking about 

your research, and she was like “Oh, you should just reach out directly to him because 

he’s really accessible,” so I’m really excited to talk to you and it’s a huge honor just to be 

on the phone with you right now. 

[…] 

Just to kind of kick start things, I was hoping we could start with a broad view. I 

know you’ve spent years studying the relationship between Pollock’s paintings and 

fractals and the implications of that relationship, and I know that you’ve also tied into a 

number of other fields related to physics and neuroscience and art. If you could package 

your research question or your research interests into a quick summary, how would you 

present those? 

RT: I think you should know from my background that I have jumped between art 

and science quite a lot. Initially they looked like my interests were going to be very 

separate, parallel, but I always wanted to find a common theme to it all. Scientifically, I 

started to get into this interest in nature’s patterns, and that was the thing that provided 

the bridge between these two because I thought well, surely not just scientists are 

interested in understanding what we mean by a natural pattern. Artists will as well. So to 

answer your question, I would say that the big common theme that spreads throughout 

my career and the thing that I’m most interested in is natural patterns. And another 

common thing that is shared across the arts and sciences is human vision and how we see 

things. For me, it’s all to do with how do we respond to natural patterns, whether it’s 

artistically or scientifically. And that even extends to my recent work to do with 

designing biotic eyes to restore vision to people. What level of vision do we need to 

restore it to so that people can start appreciating nature? Because people think about 

vision as being their primary sense for acquiring knowledge, and that’s absolutely true, 

but a sort of equally important thing, which I guess you could regard as knowledge, is 

aesthetics. Very few people factor in, when they think about losing their vision, very few 

factor in the fact that looking at things like artworks and nature actually keeps you calm. 
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RD: That’s really interesting. That’s a really cool way to tie the two together, I hadn’t 

thought of that in terms of vision loss and restoring aesthetic perception. 

RT: [Laughs] It’s almost a frightening way of thinking about things, isn’t it? What 

happens to you when you have it taken away? I think the big [?] I’ve experienced in 

thinking about this word “aesthetics” and how it’s handled in psychology compared to 

how it’s handled in the art world, when it comes to psychology, it’s a very clear, easily 

defined, quantifiable phenomenon, while in the art world, it’s regarded as a lot more 

mysterious. Whichever way you go, if you think about it, it’s one of the most profound 

things that we need to understand. Why is it that you like something? 

RD: Right, absolutely. […] Do you think that we can pinpoint a cognitive basis for 

aesthetic appeal or an objective measure of value, and where on that spectrum in terms of 

“art is totally mysterious” to “art is something that we can totally define and —or the 

value of it— is something that we can define and understand,” where do you stand on 

that spectrum? 

RT: Yeah, so when I started talking about Pollock and using a computer to analyze 

his work, some people were outraged that you could even think about using a computer to 

quantify it. And it was several levels of reason for that kind of outrage. There are people 

who, for example, let’s detach from artwork for a moment and consider something in 

nature like a rainbow. A rainbow is clearly something of extraordinary beauty, and just 

because you scientifically understand what’s causing it doesn’t take away from that 

beauty. And I think one of the beautiful things that we’ve done with the Pollock work is 

by analyzing these patterns, it hasn’t diminished his work. It’s brought clarity to it, and in 

particular we’ve emphasized how unique Pollock was in producing that work and how 

not everybody could do it. Sort of scientific approaches to things can add to the 

wondrousness of something, even if it’s clearing up a bit of mystique. And I think this is 

definitely true of aesthetics.  

There’s a sort of war in aesthetics of nature v. nurture: How much of aesthetics 

originates from automatic processes, and how much of it is to do with culture and 

intellect and history and things like that? These wars only occur when people consider it 

as black-and-white, that it’s one or the other. Because there’s no doubt that when you 

have somebody as complicated and sophisticated as a human being that it’s gonna be a 

whole set of factors in there.  

But you know, I understand the alarm of people in the art world when we start to talk 

about automatic processes in the human visual system that have nothing to do with 

intellect and cognition. But on the other hand, there’s no doubt that they’re there. There’s 

an awful a lot of our visual system, things that occur on time scales that are operating 

well before you bring in any cognitive function and any sort of memory recall. So the 

way that I view aesthetics is the cultural components of it — it’s the icing on the cake.  

But it’s an incredibly important icing on the cake. Because we are different from other 

types of animals. So for example, what I want to do in the future, having looked at how 

humans understand fractals, is to actually do some sort of tests on mice to see if you take 

an animal that has far less cognitive function, do these preferences still prevail in animals 

like that?  

And you know these sorts of questions have big implications, for example, for 

artificial intelligence. In a way, the other objection that I got about the Pollock work is I 

had to write a lot in my art thesis on Pollock defending why you’d even have a computer 
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look at an artwork, given that the artwork is designed for a human to look at. In some 

ways, that was from a previous era where people weren’t used to computers doing all of 

these sorts of things, and now we’re in an era now where we’re quite happy with 

computers assessing our health and things like that. And in some ways, it really was the 

first steps to these sorts of debates about artificial intelligence. How does a computer 

view an artwork? That’s different from how will a computer appreciate an artwork. 

So I think it’s a balance of the two things. I think the neuroaesthetics, in particular the 

early days of Zeki where his book kind of lent a little too much towards categorization, 

this type of artwork activates this parts of the brain and this impressionism causes this 

part of the brain to active, expressionism causes another part … That was too extreme, 

and I think it gave neuroaesthetics, set it off on the wrong track in a way, even though 

Zeki didn’t intend that. It is far more subtle than that. But there is no doubt that a lot of 

what we consider art appreciation does occur on these levels of the visual system that 

evolution has given us, and we appreciate things, there are theories of aesthetics, we’re 

developing this concept called fractal fluency, where the idea is that through evolution, 

our visual processing systems have become fluent in understanding fractal patterns, and a 

lot of that occurs at the automatic level. And that’s not to say that when you stare out a 

window and you look at nature that that’s not saying that that’s all that’s going on. 

You’ve got all of these cultural and historical and emotional things that will occur on 

these more human scales.  

RD: Right, that makes sense. Interesting. I like your icing on the cake metaphor. I’ve 

been thinking about it in a similar way in terms of, I think that if I had to pinpoint it, it 

would be like an iceberg metaphor, where you have the cultural and the historical and 

personal tastes and experiences at the top where you can recognize, “Oh this is what’s 

influencing why I like this painting or this piece of art,” and kind of below all of that is 

the fractal fluency and kind of the things you’ve been studying in terms of the behind-

the-scenes backstage processing in the brain, that we aren’t cognitively aware of as we’re 

viewing a piece of artwork, at least consciously. 

RT: Yeah. It’s absolutely amazing. People don’t appreciate all of the things that are 

unfolding in the visual system and how wonderful it is. Like there’s millions of pieces of 

information heading from your eyes to your brain every second, so when you look at an 

artwork, your brain is getting absolutely bombarded with visual information and you 

couldn’t hope, on an intellectual level, to take all of that in. 

RD: Right, right that makes sense. I was hoping we could talk a little bit too about, 

how, in terms of nature and attention restoration theory and kind of the fractal 

composition of our natural world, how that influences or strengthens your argument in 

terms of aesthetics and Pollock’s fractals. 

RT: Yeah. I think that this is where our research takes its grounds, these sort of early 

1980s biophilia ideas, where this guy [Name?] actually found that people recovered far 

more quickly from major surgeries if they were given a window looking out on nature. 

That really emphasizes the profound impact that it can have. [Name?] follows up with 

these ideas about restorative looking or effortless looking, and that really is the essence 

of, you know, fractal fluency, that although this thing, this visual pattern that you’re 

looking at, is in some ways incredibly complicated, way more complicated than a set of 

circles or squares, your visual system is actually set up to handle that level of complexity. 

And one of the things that set me off on this whole road is that when I was talking to 
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people about their responses to Pollock’s fractals, they would use these very vague 

descriptions but still conveying this idea that they clearly had some sort of resonance 

occurring with this painting when they were in front of it. Even though on one level, it 

was incredibly complicated, it was almost like they were hard-wired to stare at this thing. 

And we can think about restorative effortless looking, by triggering these processes that 

through evolution you’ve perfected, it does actually restore your concentration and 

relaxes you and that’s what’s going on with a Pollock work. 

RD: Do you think in the future your research could have implications in terms of how 

artists create art and their processes for how they go about their own work? 

RT: I think that one of the things that has hit me about all of this is in some way how 

artists have an intuitive feel for these things ahead of the scientists. 

RD: Right, clearly Pollock did. 

RT: Yeah, exactly! I don’t know if it will alter their motivations. It might alter their 

particular techniques. I know when we started to publish on all of this, we got an awful 

lot of communication and enthusiasm from artists themselves who were really interested 

in what we were calling at the time fractal expressionism. And whether they could do 

something like that. A lot of artists, though, were saying, “Hey, I think I’ve been doing 

this all along.” 

RD: Oh wow. 

RT: I don’t know — that has been the story for me about fractals, so Mandelbrot 

came along in the ‘70s and ‘80s and named this thing, but artists were already doing these 

things well in advance. All of these famous fractals that are named after mathematicians, 

like the Koch snowflake or the Sierpinski triangle, artists have been drawing centuries 

beforehand. 

RD: That makes sense. In terms of speaking of feedback from the broader 

community, I know that you’ve also gotten feedback and some criticism too from the 

broader community on your research. How has your thinking on Pollock either evolved 

or not in terms of some of those remarks? 

RT: I mentioned one thing in the sort of early days, there was this worry about 

computers, and I think that’s clearly — life has caught up with that sort of thing, and 

that’s easier. People have been genuinely interested in it, and that continues. There have 

been a few bumps along the way, there have been definitely — there was one group that 

did a weird sort of fractal analysis and came out with different results from us, and they 

said, “Oh, we don’t think Pollock’s work is fractal.” And that created a scandal at the 

time, but that was fueled by an authenticity dispute and since then about 20 different 

groups have done fractal analysis and shown that it’s valuable. So that should be traced 

back to a particular error that that group made in their fractal analysis. That was part of 

the growing pains, but that was a decade ago and well in the past. There are many 

different groups now doing fractal analysis on not just Pollock but many different artists. 

So we’ve pursued these two big questions about why did Pollock and how did he do it. 

You’ve always got to ask this question about, when you come out with a new model of 

something, is it useful? Because there’s no point in just labeling a Pollock painting fractal 

if that terminology doesn’t bring you any new insights on the artist, and I think in our 

case, it has. It has allowed us to start figuring out how he did it because we’ve traced the 

fractal origins to his balance, his physical balance, and then in terms of the why did he do 
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it, that’s exactly what we’ve been talking about, that clearly the fractals do have this 

unique aesthetic to them.  

RD: Right, that makes sense. Kind of along the lines of people applying your 

research to other artists and other disciplines, I’ve been looking a little bit at music 

myself and how we can see similar relationships between similar relationships between 

symmetry and aesthetic appeal and music as well, and I was wondering if you had any 

examples or anything you’ve been thinking about in terms of other artists in any 

discipline, painting or otherwise, that have embodied these same ideas. 

RT: There’s kind of some research has looked at more subtle forms of fractals in 

paintings, for example textures and brushstrokes and things like that. Research has looked 

at many different types of styles of paintings, not just abstract paintings. There are these 

other questions about — synesthesia sort of questions about — there’s a fractal 

appreciation in the vision, but what about in sound and in texture? Parallel to our work, 

there’s people investigating fractal music and those sorts of things. But I think that’s 

definitely true, if you can bombard different senses at the same time with fractals, then 

you’ll amplify the effect. While looking at a fractal artwork, if you can be playing from 

fractal sounds in the background, it will amplify the aesthetics. We’re also looking at 

tactile experience. Now we can print out 3D surfaces with different types of fractals in 

them, and we want to actually try to investigate that, that when someone runs their 

fingers over a fractal sculpture, does that have some sort of aesthetic impact as well? 

RD: Right, that’s really interesting. 

RT: So you think about that relationship across different senses and the aesthetics for 

each sense. 

RD: Right, right. In terms of more specific questions, I was wondering in terms of 

relating the fractal fluency to different parts of the brain, part of what I’ve looked up in 

your research mentions the parahippocampus as a main spot of activation, which you 

were excited about because it’s also activated during music and emotional processing and 

all of these things. I was wondering if you could talk a little bit about exactly what the 

specifics of that relationship are because I know that the parahippocampus is responsible 

for so many brain functions, and because it’s responsible for so many things, it’s hard to 

pinpoint exactly what effect the activation has. If you could explain a little bit of that for 

me, that would be really awesome. 

RT: Yeah, that’s a really great question. It’s still really unknown, that’s one of the 

things that we’re still pursuing is the MRI studies because it is so complicated, that you 

can’t map out parts of the brain and map out certain functions from certain regions. One 

of the things that we’re looking at the moment is that fractals are well known for inducing 

percepts of things, that you see imagery in things. A great example of that is clouds, 

that’s why you see so many shapes of recognizable objects in clouds is because of their 

fractal character. One of the things that we’d be trying to sort out in the MRI is why when 

you look at a fractal pattern, which has not got any faces or figures in it, the regions in the 

brain usually associated with those things do get stimulated. So yeah, the regions that you 

just mentioned are getting activated, but we’re still trying to figure all of that out. We do 

know, though, the different types of fractals with different levels of complexity do 

activate different parts of the brain in different ways. The brain is very sensitive to the 

fractal stimulus. 
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RD: Right right, that makes sense. I was wondering also in terms of the brain and 

specific activation regions, in terms of this whole right hemisphere left hemisphere 

argument of one side is more creative expression side, one side is more logical 

mathematical side, do you see a difference there between those — 

RT: Oh, that’s a great question. I’ll have to look at it in more detail, that’s never 

occurred to me, I don’t think we’ve ever seen any sort of massive asymmetry there, but it 

is interesting isn’t it? I’m thinking about which side — yeah — that’s an interesting 

question that I’ve never actually thought about whether, when you look at a fractal, are 

you using more of your logical powers or are you using more of your intuitive creative 

powers? 

RD: Right, it would be interesting to figure it out. 

RT: Yeah, yeah for sure. Particularly, like we were talking about, about artists and 

scientists, both interested in fractal patterns, it would be kind of interesting in that way. 

RD: Right, exactly. Exactly. Another question I had for you as well was that your 

research mentions that there’s one canvas that Pollock painted that had extremely high 

fractal patterns, in terms of a D-value of 1.89. Do you know which painting that is? 

RT: The one that he destroyed. 

RD: Is that the one that he filmed with Hans? 

RT: It never had a name, so he did a session he painted on glass, and that was the 

film. 

RD: That was going to be my question for you! 

RT: And then he destroyed it and then he painted another one on glass, which he did 

keep. So the one that the destroyed, he never actually named. 

RD: Okay. Because I was wondering — and this is kind of all hypothetical here since 

we can’t really know Pollock’s intentions — but I know that the director, Hans, kind of 

influenced a lot of his actions and told him where to stand and when to keep going and 

that kind of thing. Do you think that Pollock intended to create a work of such high 

dimension, or do you think he knew it was veering into a fractal range that was not as 

pleasing to the eye? 

RT: I have no doubt that although he didn’t on some level understand the mechanism 

of how he was producing these paintings, based on all of our ideas of fractal fluency and 

how your eye can detect these things, I’m sure that he was sensitive to the specific quality 

that he wanted to produce, even though he didn’t have the words to actually convey it. 

And so the whole development of the years — I think he took conscious steps to develop 

that, and I think that he could look at a canvas and understand if it captured what he was 

after. The interesting thing about aesthetics is, you know, what visual character was he 

after. The magic aesthetic value that most people prefer in a fractal is in this range of 1.3 

to 1.5. So he swept right through that period and headed for a 1.7. But I think it’s actually 

based on these percepts that I was talking about a few minutes ago. Fractals induce these 

percepts of images in the canvas. We’ve looked at that effect, and as you increase the D-

value, it reduces those percepts. And if you look at the literature of Pollock, he was 

clearly very against people seeing imagery in his paintings. He called it extra cargo and 

unnecessary. So I actually think what he was doing in his life was he was less worried 

about what most people call “aesthetics,” he was more wanting to ramp up to a high D-

value so that people wouldn’t get distracted by these percepts in the paintings. 
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RD: Oh, that’s really interesting, I hadn’t thought about that before. So you think his 

goal of creating art then was not to create something that was pleasing but to create 

something that was I guess beyond our like — I guess just super abstract? 

RT: Yeah, I think that he did really want, you know, let’s take the comparison of 

looking at clouds. I think he wanted people to appreciate the cloud and not see a dog 

shaped in it. It’s a very funny thing, now, when you realize that Pollock’s work was 

fractal, in a sense it’s still abstract, but it was capturing a very real thing in nature. 

RD: Right, that makes sense. And then another bigger picture question for you. In 

terms of there are some people who love Pollock and we can trace that through fractal 

fluency and we have these arguments for that. But there are people who just react 

viscerally to Pollock and just hate his work and think it’s chaotic and messy. How do 

your respond in terms of, how does the cognitive research — the fractal fluency — hold 

up to a negative perception of his work? 

RT: That all adds into the difference between art and psychology. When we do all of 

these studies, we’re regarding this as just a simple visual stimulus. As soon as someone 

declares something artwork, it brings in all of these extra pressures that a simple visual 

stimulus doesn’t have. So some people want to regard an artwork as a reflection of the 

level of skill or the level of effort that goes into something. An artwork has so many 

different things mixed in there. I actually suspect that if you could take a Pollock 

painting, not call it an artwork, do more what like we did, and take that image, put it into 

a psychology study where you’re not even calling it an artwork, then I actually think that 

people will prefer the Pollock image as compared to something else. But as soon as you 

declare it an artwork, particularly if you declare it a $200M piece of artwork, that brings 

extra judgments in there that cloud people, in a way. 

RD: Sure. 

RT: So I think that’s what influencing… But even Pollock wasn’t sure whether his 

work should be considered art or not. 

RD: That’s interesting. Does he have a quote saying something to that effect? 

RT: Yeah, there’s a quote where he stood back, I think it’s a quote by his wife Lee 

Krasner, where she remembered him stepping back and looking concerned about whether 

— he really liked what he was doing — but he wasn’t sure whether it should be called art 

in the traditional sense. 

RD: Interesting, that helps a lot, thank you. My last question for you — so I can let 

you get to your next interview or phone call on time — is it would be really incredible in 

terms of my research exploration if you have a list of the various Pollock paintings that 

you’ve studied through fractal analysis and their respective dimensions. That would be 

incredible. 

RT: I think if you go onto my website, and there’ll be a page on Pollock, and there 

will be downloadable articles, this one — you don’t have to read the article, but I’m 

pretty sure the one in Pattern Recognition Letters will list the paintings and their 

dimensions. 

[…] 

Certainly in some of those papers, we’ve listed them. Since that study, I think there 

were 14 Pollock paintings — I’m writing a book now on Pollock, and if you add up all 

the other groups, I think there’s about 60 different Pollock paintings that have been 

analyzed by various different groups. They haven’t all analyzed the same ones, so 
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different techniques have been applied to different Pollocks, but it’s over 50 paintings I 

think now that have been looked at in a fractal way. 

RD: Wow, that’s really cool. Well, thank you so so much. This was really helpful, 

and just talking to you is just really awesome and cool just because I’ve been looking at 

your work for a while and been immersed in this really specific intersection of science 

and art and psychology for several months now. So thank you for putting in the time to 

talk to me, it means a lot. 

RT: Oh, no problem. And actually my next phone call is to someone in Austin, 

Texas.  

RD: Oh no way! 

RT: Small world, isn’t it? 

RD: Who are you talking to? 

RT: It’s a guy called Rich Manley, and he actually runs a company that I’m working 

with on my bionic eye project. Actually he’s trying to authenticate some Pollock 

paintings as well, so I’ll be talking to him about a few things. 

RD: Very cool. Well, best of luck! 

RT: Thank you very much! Thank you Rachel, I’ve enjoyed talking to you a lot. 

RD: Thank you, same to you. 

RT: Okay bye! 

RD: Bye. 
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Appendix C: Jackson Pollock Chronology of Works 

This list is a comprehensive list of all Jackson Pollock drip paintings, drawn from Francis 

O’Connor and Eugene Thaw’s catalogue raisonné (O’Connor and Thaw). Paintings that 

are not in the drip-and-splash style have not been included. 

 

Galaxy, 1947 

 

[Composition with Black Pouring], 1947 

 

Watery Paths, 1947 

 

Magic Lantern, 1947 

 

Enchanted Forest, 1947 

 

The Nest, 1947 

 

Reflection of the Big Dipper, 1947 

 

Prism, 1947 

 

Sea Change, 1947 

 

Vortex, 1947 

 

Alchemy, 1947 

 

Full Fathom Five, 1947 

 

Comet, 1947 

 

Shooting Star, 1947 

 

Phosphorescence, 1947 

 

Cathedral, 1947 

 

Lucifer, 1947 

 

--- 

 

Number 1A, 1948 

 

Number 26A, 1948: Black and White 

 

Number 5, 1948 

[White, Black, Blue, and Red on White], 

1948 

 

Number 19, 1948 

 

Number 20, 1948 

 

[Silver on Black, White, Yellow, and 

Red], 1948 

 

Number 25A, 1948: Yellow Ochre Scroll 

 

White Cockatoo: Number 24A, 1948 

 

Number 3, 1948 

 

Number 15, 1948: Red, Gray, White, 

Yellow 

 

Number 16A, 1948 

 

Triad, 1948 

 

Number 23, 1948 

 

Number 12A, 1948: Yellow, Gray, Black 

 

Number 22A, 1948 

 

Number 4, 1948: Gray and Red 

 

(Black, White and Grey) / Number 11A, 

1948 

 

Number 14, 1948: Gray 

 

Summertime: Number 9A, 1948 

 

Number 18, 1948: Black, Red, Yellow 
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The Wooden Horse: Number 10A, 1948 

 

[Tondo], 1948 

 

Number 6, 1948: Blue, Red, Yellow 

 

Number 7A, 1948 

 

Number 17A, 1948 

 

[Square Pouring], 1948 

 

Number 8A, 1948 and Number 21A, 

1948 

 

(White on Black I), 1948 

 

(White on Black II), 1948 

 

Number 13A, 1948: Arabesque 

 

--- 

 

Number 28, 1949 

 

Number 24, 1949 / (Triptych) 

 

Number 25, 1949 / (Triptych) 

 

Number 29, 1949 / (Triptych) 

 

Number 2, 1949 

 

Number 23, 1949 

 

Number 26, 1949* 

 

Number 27, 1949 

 

Number 18, 1949 

 

[Horizontal Composition], 1949 

 

[Small Painting], 1949 

 

Number 19, 1949 

 

Number 20, 1949 

 

Number 13, 1949 

 

[Vertical], 1949 

 

Number 12, 1949 

 

Number 33, 1949 

 

Number 34, 1949 

 

Number 15, 1949 

 

Number 30, 1949 / "Birds of Paradise" 

 

(Green Silver), 1949 

 

Number 8, 1949 

 

Number 10, 1949 

 

[Small Composition], 1949 

 

Number 31, 1949 

 

Number 17, 1949 

 

Number 16, 1949 

 

[Vertical Painting], 1949 

 

Number 11, 1949 

 

Number 6, 1949 

 

Number 9, 1949 

 

Number 4, 1949 

 

Number 3, 1949: Tiger 

 

Out of the Web: Number 7, 1949 
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Number 1, 1949 

 

Number 5, 1949 

 

Number 21, 1949 

 

Number 22, 1949 

 

Number 14, 1949 

 

Number 35, 1949 

 

Number 32, 1949 

 

--- 

 

259 (Mural), 1950 

 

Number 28, 1950 

 

Number 2, 1950 

 

(Painting A), 1950 

 

Number 25, 1950 

 

Lavender Mist: Number 1, 1950 

 

Number 8, 1950 

 

Number 5, 1950 

 

Number 26, 1960 

 

[Composition with Red Strokes], 1950 

 

Number 3, 1950 

 

Number 4, 1950 

 

Number 27, 1950 

 

Number 7, 1950 

 

Number 6, 1950 / (Autumn Landscape) 

 

Number 32, 1950 

 

Number 12, 1950 

 

Number 13, 1950 

 

Number 15, 1950 

 

Number 18, 1950 

 

Number 14, 1950 

 

Number 16, 1950 

 

[Green and White Square] 

 

Number 20, 1950 

 

One: Number 31, 1950 

 

Number 11, 1950 

 

Number 19, 1950 

 

Number 21, 1950 

 

Number 22, 1950 

 

(Silver & Black Square I), 1950 

 

(Silver & Black Square II), 1950 

 

Number 10, 1950 

 

(Silver Square), 1950 

 

[Poured Black Shape I], 1950 

 

Number 17, 1950 / Fireworks 

 

[Poured Black Shape II], 1950 

 

[Black over Yellow], 1950 

 

Number 9, 1950 

 



 

 89 

Autumn Rhythm: Number 30, 1950 

 

(Black and White Polyptych), 1950 

 

[Vertical Composition I], 1950 

 

(Black and White Triptych) [Vertical 

Compositions 2, 3, 4], 1950 

 

[Red Vertical Composition 5], 1950 

 

[Blue Vertical Composition 6], 1950 

 

--- 

 

[Two-Sided Painting 1950/1951] 

 

Number 4, 1951 

 

(Brown and Silver I), 1951 

 

[Brown and Silver II], 1951 

 

Number 17, 1951 

 

(Black and White) / Number 6, 1951 

 

--- 

 

Number 1, 1952 

 

Convergence: Number 10, 1952 

 

Blue Poles: Number 11, 1952 
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Appendix D: Taylor Swift Chronology of Works 

Rather than including all of Swift’s works, I have chosen to include the ones from her 

album 1989, since those songs are the ones primarily covered in the case study. Each 

song is accompanied by a visualization of its lyrical symmetry compression ratio, created 

through Collin Morris’ custom SongSim visualization algorithm (Morris). 

The SongSim visualizations can be understood if you imagine the entirety of the 

lyrics of each song running along both the horizontal and vertical axes of the box. Where 

a section on the horizontal axis matches a section on the vertical axis, a black dot is 

placed. A song with no repetition would be a single diagonal line down the middle, where 

a lyric only matches its duplicate on the opposite axis. Singular sections are indicated by 

a singular black dot, whereas multiple repeating sections (such as choruses or refrains) 

are indicated by a cluster of black dots. The songs with the most symmetry have the 

highest amount of activity in their respective boxes. 

While “Out of the Woods,” “Shake It Off,” “Welcome to New York,” and “Bad 

Blood” are Swift’s most compressible 1989 hits according to the Lempel-Ziv algorithm, 

it is also interesting to take a look at her use of lyrical symmetry in “I Wish You Would,” 

“How You Get the Girl,” and “I Know Places” (Morris). 
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1989 

Released October 27, 2014

 

“Welcome to New York” 

 

 

“Blank Space” 

 

 

 

“Style” 

 

 

“Out of the Woods” 
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“All You Had to Do Was Stay” 

 

 

“Shake It Off” 

 

 

“I Wish You Would” 

 

 

“Bad Blood” 

 

 

“Wildest Dreams” 

 

 

“How You Get the Girl” 
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“This Love” 

 

 

“I Know Places”

 

 

“Clean” 
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Figure 13: Visit to see Jackson Pollock’s Autumn Rhythm (Number 30), 1950 at the 

Metropolitan Museum of Art in New York City 

 


