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OUTLINE

1. Not laws of nature but causal patterns 

2. Explaining with patterns 

3. Ensuring an adequate explanation
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Cartwright (1983) on Newton’s law of universal gravitation: 
Richard Feynman: “the greatest generalization 
achieved by the human mind”

- ignores the influence of charge

- assumes “point masses” 

Our best law-like generalizations are false (of all systems we 
actually care about). 

Laws (universal, exceptionless regularities) have become less 
central in philosophy of science: ceteris paribus clauses, 
modeling, causal analysis, mechanism sketches, etc.
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“the greatest generalization achieved by the human mind”

Patterns are: 

- regularities in phenomena (systems)

- limited in range, have exceptions

inspired by Dennett (1991) 
- same pattern
- different noise/deviations
- “laws” ignore deviations
- systems can embody 

multiple patterns
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Patterns are: 
- regularities in phenomena (systems)
- limited in range, have exceptions
- causal

Woodward’s (2003) manipulability approach to causation
An intervention on X changes its value surgically, so that any 
change induced in Y is due solely to the change to X. X is a cause of 
Y when some interventions on X change Y’s value, in some 
background circumstances. 

If X is a cause of Y, that causal relationship is invariant over some 
interventions and range of background circumstances. 
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Harris sparrows’ coloration
- unrelated to strength, survival, reproductive success
- related to status: dark displaces pale from food 

sources
Hawk-Dove Game: cost of injury exceeds value of 
food; at equilibrium, birds of each color win out.
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Causal patterns are explanatory
- Unification explanation, causal explanation, and causal and 

unification explanation unified causally (Strevens, 2004)
- Woodward’s account of causal explanation: invariance

Multiple causal patterns are explanatory
- Contrastive explanations

Causal patterns with exceptions are explanatory
- Strategic idealizations improve explanation                        

Batterman (2002, 2009);Weisberg (2007); Strevens (2009); Bokulich (2011)
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A system can embody multiple, distinct causal patterns.

What is pattern-like, and thus explanatory, is distinguished from 
non-central causal factors in part by the research program.
Including: choice of focal phenomena; hypotheses about types of causal 
factors or similarities with other phenomena; a methodology — a type of 
mathematical model or simulation, a manner of investigation, etc.

- Hawk-Dove Game
- Genetic factors 

mediated by 
environmental 
variation
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What criteria must be met by an adequate explanation?
- Perhaps explanations should feature causal 

factors with the most influence, ignore 
those with little influence.                             
Garfinkel, (1981); Strevens (2009)

Problem: sometimes minor causal influences are center stage in 
the quest for scientific understanding, while significant causal 
factors are relegated to the role of background conditions. 

- Perhaps, for any determined event, an explanation must 
“causally entail” the explanandum (Strevens, 2009).  

Problem: Even for determined events, the requirement of causal 
entailment is too strong. 
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Pr(E|Cexpl) ≈ Pr(E|C) 

- NOT a sufficient condition, but a minimum standard causal 
information must meet in order to qualify as explanatory  

- NOT intended to establish causal relationships probabilistically 
(let’s use Woodward’s approach to causation)

  [EA]    Pr(E|Cexpl) ≈ Pr(E|Cexpl&Ck) for all Ck

- Minor influences may still belong in the best explanation

- Significant causal factors must simply be taken into account 
(perhaps not cited or represented) 
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Payoffs for our ideas about scientific explanation:

- Causal patterns help make sense of how explanations create 
understanding,

- and show that an approach to explanation must be broad 
enough to accommodate, e.g., equilibrium explanations.

- Significance of causal patterns and sensitivity to research 
interests resonate with actual scientific practice.  

- This view connects event explanations to the explanation of 
causal regularities and “laws.”



THANKS!
Thanks also to Tony Chemero, Tom Polger, Robert Skipper, and the  
Charles Phelps Taft Research Center at the University of  Cincinnati
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