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Explanatory Simplicity – Notes  

Bob Clarke - March 2024 

‘ … the human understanding is like a false mirror, which, receiving rays irregularly, distorts and discolors the nature of 

things by mingling its own nature with it’. Francis Bacon, Novum Organum (1620), from Aphorism 41. 

‘The human understanding is of its own nature prone to suppose the existence of more order and regularity in the world 

than it finds’. Francis Bacon, Novum Organum (1620), from Aphorism 45. 

Introduction: We really do like simple explanations! We will examine how our desire for simplicity colours and biases our 

thinking, both in our everyday lives and, philosophically, in fundamental metaphysics. We will start by placing our penchant for 

simple explanation within the broader context of our wider Human Structures of Understanding. We will then examine how our 

desire for simplicity arises and trace how Principles of Parsimony have guided both Philosophy and Science, encouraging 

arguments to the effect that The World is, at base, simple. We will finally examine the evidence for and against this proposition. 

Simplicity vs. Complication & Complexity: two concepts that oppose simplicity. For ‘Complexity’ see e.g. Holland, ‘Complexity a 

Very Short Introduction’ (2014), Nicolis & Prigogine, ‘Exploring Complexity’ (1989), Miller & Page, ‘Complex Adaptive Systems’ (2005). 

Human Understanding: Understanding can be seen as a pragmatic form of pattern-recognition in which salient features of a 

situation are accounted for, but, equally importantly, in which other features of one’s situation are ignored, forgotten or are 

deemed to be unimportant or negligible. Understandings are selective. Understandings simplify!  

Manifestations of Simplicity in our Thinking: (1) Sound-Bite Culture in politics and advertising, (2) Simple Binaries: Fight or 

Flight, Us & Them, Right & Wrong, (Burkeman, ‘The Death of Nuance’, BBC Sounds, 2020-21), (3) Principles of Parsimony …  

Seven Principles of Parsimony - As expounded in catchphrases 
See e.g. Feuer (1957), Kaye (2003), Carey (2010), Sober (2015). 

  

Natural Principles 
Principles that tell us about Nature 

1. Nature is Simple: Natura simplex est. Aristotle, ca. 350 BCE (NB. He said it in Greek!). Arguably, previously promoted by the 
‘Presocratics’ - early Greek philosophers who predated Socrates, also Johannes Kepler, ca 1605 and Robert Boyle & Isaac 
Newton in the later 17th C.  

2. Nature does Nothing in Vain: Natura nihil fit in frustra: i.e. Nature does not waste its efforts on purposeless creations: 
Aristotle, ca. 350 BCE. In the later Middle Ages this was adopted by philosophers of the university schools – the ‘Scholastics’, 
also Robert Hooke & Isaac Newton. 

Methodological Principles 
If Nature is simple then our Theories of Nature should be simple. 

Frugality of Posited Principles: e.g. Laws of Nature, Types and Categories - ‘Occam’s Razor’: 

3. Plurality is not to be posited without necessity: 'Pluralitas non est ponenda sine necessitate': William of Ockham, 14thC CE, 
also Newton, Robert Boyle & Robert Hooke. 

4. It is pointless to do with more what can be done with fewer: 'Frustra fit per plura, quod potest fieri per pauciora': William of 
Ockham, 14thC CE, also Newton, Boyle & Hooke.  

Frugality of Posited Entities in our theories - ‘Quantitative Parsimony’: 

5. Entities are not to be multiplied without necessity: Entia non sunt multiplicanda praeter necessitatem:  
John Ponce (or Punch) of Cork (ca. 1640 CE) – but erroneously called ‘Occam’s Razor’.  

  

Common Origin Inferences (COIs): 

6. Like Effects Imply Like Causes: Nicolas Copernicus, Kepler, Hooke, Newton. 
  

Comprehensiveness of Theories: 

7. The Most Comprehensive Theory is to be Preferred: Hooke, Popper. 
 

‘Occam’s Razor’ is embodied in Principles {3} & {4} and not in Principle {5}, which was not formulated by Occam - see William 

Thorburn, ‘The Myth of Occam’s Razor’ (1918). The distinction between frugality of posited Principles (e.g. Types) and frugality of 

posited Entities (i.e. Tokens) is important. Thus, Occam’s Razor ({3} & {4}) motivates: (i) The ‘Many Worlds’ Interpretation of 

Quantum Mechanics (see Gribbin 1984), (ii) The ‘Multiverse’ in Cosmology (see Crease, 2019) and (iii) The ‘Possible Worlds’ of the 

‘Modal Realism’ of David Kellogg Lewis (1941-2001) in Philosophy (see Lewis, 1986 & Divers, 2002). They are justified on the basis 
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that they are frugal in their use of Principles - but they are profligate with Entities (contra-{5}) giving rise to potential infinities of 

Worlds! Occam’s Razor more generally motivates Monism in metaphysics - leading to Materialism at one extreme and Idealism 

at the other. It has arguably been very valuable in Physics but has misled Biological and Ecological thought, as both require a full 

appreciation of complexity.   

William of Ockham (1287-1347) (Latin: ‘Occam’) did not invent ‘Occam’s Razor’, he followed up the thinking of his ‘Master’ 

Duns Scotus, see Tweedale (1999), but he used it consistently & so it came to be named after him. He used his ‘razor’ to simplify 
both theological & philosophical positions – e.g., Aristotle’s philosophy recognised ten categories: Substance, Quantity, Quality, 
Relation, Place, Time, Position, State, Action and Affection, Occam ‘shaved’ them down to three: Substance, Quality and Relation. 

Why are we attracted to Parsimony? For Logical, Aesthetic or Heuristic reasons? Occam’s Razor itself (i.e. Principles {3} & 

{4}) has been assimilated with Bayesianism, see MacKay (2003), Laumann (2018), Sober (2015). But all of our Principles of Parsimony 

could be grounded if we knew that Nature itself really was simple at root – i.e. if Principles {1} and {2} were valid. But are they? 

Is the World Basically Simple? Today many fundamental physicists argue that the basic ‘Laws’ and building blocks of the 

Universe are ‘simple’ because they exhibit a high degree of symmetry - see e.g. Turok (2015). Other fundamental physicists appear 

to disagree, see, e.g., references to Smolin, Laughlin & Hossenfelder. See especially Wood & Sherman (2022). See also Barrow (2004). 

Can Complexity arise from Simplicity? An argument to that effect from the generation of Fractals (also from Cellular 

Automata) is vulnerable to the objection that that simplicity is itself generated from complexity – that of Life on Earth! 

References 
Alphabetical order of first surname (or the first word in the title where appropriate) 

* Accessible and Introductory texts are marked with an asterisk. Other references may get quite technical! 

Francis Bacon, ‘Novum Organum’ (1620), trans. Peter Urbach & John Gibson, (La Salle, Illinois: Open Court, 1994). 

* Philip Ball, ‘Beauty ≠ Truth’, Beauty is truth? There’s a false equation | Aeon Essays. 

* John Barrow, ‘Is the Universe Simple or Complicated?’ Gresham College (2004):  
    Is the universe simple or complicated? (gresham.ac.uk) 

* Oliver Burkeman + guests, ‘The Death of Nuance’, BBC Sounds, 2020-21, BBC Radio 4 - The Death of Nuance 

* Toni Vogel Carey, ‘Parsimony (In as few words as possible)’, Philosophy Now website (2010): 
    http://philosophynow.org/issues/81/Parsimony_In_as_few_words_as_possible. 

R G Collingwood, ‘The Idea of History’, Revised Edition, ed. van der Dussen (Oxford, 1946, republished 1994). 

R G Collingwood, ‘An Essay on Metaphysics’, (Oxford, Clarenden Press, 1940).  

Robert P Crease, Review of Sean Carroll, ‘Something Deeply Hidden’, Nature, 573, pp. 30-32 (2019), 
 The bizarre logic of the many-worlds theory (nature.com). 

* Guy Deutscher, ‘The Unfolding of Language’, (Arrow Books, 2005). 

John Divers, ‘Possible Worlds’, (London: Routledge, 2002.) ISBN 0-415-15556-8. 

Lewis S Feuer, ‘The Principle of Simplicity’, Philosophy of Science, 24, No. 2, (1957).  

* John Gribbin, ‘In Search of Schrödinger’s Cat: Quantum Physics and Reality’, (London: Corgi, 1984).  

John H Holland, ‘Complexity a Very Short Introduction’,  (Oxford: 2014).  

* Sabine Hossenfelder Blog ‘Backreaction’ (2019): Tim Hunt Interview of Lee Smolin on his book ’Time Reborn’.  

* Sabine Hossenfelder, ‘Lost in Math: How Beauty Leads Physics Astray’, (Basic Books, 2018),  
also Physics isn't pretty | Sabine Hossenfelder - YouTube 

* Sabine Hossenfelder, ‘Beauty is truth, truth is beauty, and other lies of physics’, 
 ‘Beauty is truth, truth is beauty, and other lies of physics | Aeon Ideas Aeon Magazine (2019 online),  
also Can Physics Be Too Speculative? An Honest Opinion. - YouTube (2022) 

Michael Hunter, ’The Decline of Magic – Britain in The Enlightenment’, (Yale U P, 2020).  

Michel Janssen, ‘COI Stories: Explanation and Evidence in the History of Science.’ Perspectives on Science, 10, 2002), pp 457–522. 

Mark Johnson, ‘The Body in the Mind: The Bodily Basis of Meaning, Imagination and Reason’, (U Chicago Press, 1987). 

* Stuart A Kauffman, ‘At Home in the Universe, “On the Edge of Chaos”’, (New York, OUP, 1991). 

* Stuart A. Kauffman, ‘Antichaos and Adaptation’, Scientific American, August 1991, pp. 78-84. 

Stuart A. Kauffman and Sonke Johnsen, “Coevolution to the Edge of Chaos: Coupled Fitness Landscapes, Poised States, and 
Coevolutionary Avalanches”,  J. Theor. Biol. 149, 1991, pp. 467-505.  

https://aeon.co/essays/beauty-is-truth-there-s-a-false-equation
https://www.gresham.ac.uk/lectures-and-events/is-the-universe-simple-or-complicated
https://www.gresham.ac.uk/lectures-and-events/is-the-universe-simple-or-complicated
https://www.bbc.co.uk/programmes/m000qlsk
http://philosophynow.org/issues/81/Parsimony_In_as_few_words_as_possible
https://www.nature.com/articles/d41586-019-02602-8
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-415-15556-8
https://www.youtube.com/watch?v=OFZpo9IyjqA
https://www.youtube.com/watch?v=OFZpo9IyjqA
https://www.youtube.com/watch?v=OFZpo9IyjqA
https://aeon.co/ideas/beauty-is-truth-truth-is-beauty-and-other-lies-of-physics
https://www.youtube.com/watch?v=f23eWOquFQ0


3 
 

* Stuart Kauffman, How Complexity and Emergence Create a Cosmos? | Closer to Truth. 

* Sharon Kaye, ‘Ockham’s Razor’ in Think, 2, Issue 4 (UK: Royal Institute of Philosophy: 2003). 

* Lawrence M Krauss, ‘A Universe from Nothing’, (Free Press, 2012). 

* George Lakoff & Mark Johnson, ‘Metaphors We Live By’, (U Chicago Press, 1980, repub. 2003) 

* George Lakoff & Mark Johnson, ‘Philosophy in the Flesh’, (New York: Basic Books, 1999).  

C G Langton, ‘Computation at the Edge of Chaos, Phase Transitions and Emergent Computation’, Physica D, 42, pp. 12-37, 1990. 

* Robert B Laughlin, Interview on ‘Closer to Truth’, Complexity from Simplicity? - Robert Laughlin - Closer to Truth 

* Robert B Laughlin, ‘A Different Universe (Reinventing Physics from the Bottom Down)’, (NY: Basic Books, 2005). 

Felix Laumann, ‘How Bayes embodies Occam’,  How Bayesian methods embody Occam’s razor | by Felix Laumann | NeuralSpace | Medium 

Daryn Lehoux ‘Creation Myths and Epistemic Boundaries’, pp. 28-34 in ‘Epistemic Boundaries’.  
Spontaneous Generations, 3, No. 1 (2009) Vol 3 No 1 (2009): Epistemic Boundaries | Spontaneous Generations: A Journal for the 
History and Philosophy of Science (utoronto.ca). 

* Roger Lewin, ‘Complexity – Life on the Edge of Chaos’, (London, Phoenix, Orion Books, 1993, reprinted 1997). 

David Kellogg Lewis, ‘On the Plurality of Worlds’,  (Oxford: Basil Blackwell, 1986) ISBN 0-631-13994-X 

* Armand Marie Leroi, ‘The Lagoon: How Aristotle Invented Science’, (Viking, 2014), also 
   http://www.bbc.co.uk/programmes/b00q0hh2.  

David MacKay, ‘Information Theory, Inference and Learning Algorithms’, Ch. 28, ‘Model Comparison & Occam’s Razor’ 
(Cambridge University Press, 2003). 

John H Miller and Scott E Page, ‘Complex Adaptive Systems’, (Princeton  U P, 2005).  

Grégoire Nicolis and Ilya Prigogine, ‘Exploring Complexity’, (New York: Freeman, 1989). 

* Judea Pearl & Dana Mackenzie, ‘The Book of Why - The New Science of Cause and Effect’, (Allen Lane, 2018). 

* Lee Smolin, ‘Time Reborn’, (London: Allen Lane, 2013). 

* Lee Smolin, see online ‘Closer to Truth’, What's Fundamental in the Cosmos? - Lee Smolin - Closer to Truth 

* Lee Smolin, see Peter Woit ‘Not Even Wrong’ Blog: Review of Lee Smolin’s ‘Time Reborn’ (2013):  
   Time Reborn | Not Even Wrong (columbia.edu).   

Elliott Sober, ‘Simplicity’ (Oxford: Clarendon, 1975).   

Elliott Sober, ‘Ockham’s Razors – A User’s Manual’, (Cambridge, 2015).  

Michael T Stuart, ‘Imagination: A sine qua non of science’, Croatian J. Philos, 17, (49) pp. 9-32, 2014. 

Max Tegmark, ‘Our Mathematical Universe: My Quest for the Ultimate Nature of Reality’, (Allen Lane, 2014). 

Keith Thomas, ‘Religion and the Decline of Magic: Studies in Popular Beliefs in Sixteenth and 
Seventeenth Century England’, (Oxford University Press, 1997).  

Evan Thompson, ‘Mind in Life’, (Harvard U P, 2007). 

William M Thornburn, ‘Occam’s Razor’, Mind, New Series, 24, No.94 (Apr. 1915) pp. 287-288. 

William M Thornburn, ‘The Myth of Occam’s Razor’, Mind, New Series, 27, No. 107 (Jul 1918), pp 345-353, available at: 
http://en.wikisource.org/wiki/The_Myth_of_Occam's_Razor also The Myth of Occam's Razor | Zenodo. 

* Neil Turok, Public Lecture (2015): ‘The Astonishing Simplicity of Everything’, https://www.youtube.com/watch?v=f1x9lgX8GaE. 

Martin M Tweedale, ‘Scotus vs. Ockham : a medieval dispute over universals’, (Lewiston, N.Y. : E. Mellen Press, 1999).  

* Peter Woit, ‘Not Even Wrong’ Blog: Review of Lee Smolin’s ‘Time Reborn’: Time Reborn | Not Even Wrong (columbia.edu).  

* Natalie Wolchover, Quanta Magazine 24/2/21, on The Proton, online:  
   Proton’s Antimatter Revealed by Decades-Old Experiment | Quanta Magazine. 

* Charlie Wood & Merrill Sherman,  ‘Inside the Proton, the ‘Most Complicated Thing You Could Possibly Imagine’,  
   Quanta Magazine 19/10/22, online: Inside the Proton, the ‘Most Complicated Thing’ Imaginable | Quanta Magazine 

Websites: 

* Closer to Truth: Interviews by Robert Lawrence Kuhn with leading scientists on fundamental matters,  
    see e.g. Deep Laws of Nature | Closer to Truth.  

* Quanta Magazine: Quanta Magazine – Illuminating Science | Quanta Magazine. 

* Aeon Magazine: Aeon | a world of ideas. 

The Foundational Questions  

https://www.closertotruth.com/series/how-complexity-and-emergence-create-cosmos
https://closertotruth.com/video/lauro-002/?referrer=8037
https://medium.com/neuralspace/how-bayesian-methods-embody-occams-razor-43f3d0253137
https://spontaneousgenerations.library.utoronto.ca/index.php/SpontaneousGenerations/issue/view/829
https://spontaneousgenerations.library.utoronto.ca/index.php/SpontaneousGenerations/issue/view/829
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-631-13994-X
http://www.bbc.co.uk/programmes/b00q0hh2
https://closertotruth.com/video/smole-008/?referrer=8411
https://www.math.columbia.edu/~woit/wordpress/?p=5769
http://en.wikisource.org/wiki/The_Myth_of_Occam's_Razor
https://zenodo.org/record/1535020#.YJZtdIeSnIU
https://www.youtube.com/watch?v=f1x9lgX8GaE
https://www.math.columbia.edu/~woit/wordpress/?p=5769
https://www.quantamagazine.org/protons-antimatter-revealed-by-decades-old-experiment-20210224/
https://www.quantamagazine.org/inside-the-proton-the-most-complicated-thing-imaginable-20221019/
https://www.closertotruth.com/topics/cosmos/deep-laws-nature
https://www.quantamagazine.org/
https://aeon.co/

