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WHAT ARE WE DOING?  Lots of different things.
1. Kaplan was simply offering an explanation 
2. Tribe, Marcello di Bello, Ho Hock Lai, Alex Stein (in his book) focusing on the 

moral imperatives of criminal trials 
3. Larry Laudan, Truth —epistemological implications of criminal procedure 
4. Finkelstein and Farley—analysis of trace elements 
5.  Pennington and Hastie—how people reason about trial evidence 
6. DeKaye, Kay, Friedman—normative attractiveness of Bayesianism 
7. Reconstructing cases, usually with Bayes nets/graphical representations: Dawid,  

A. P. and Evett, I. W. (1997). Using a graphical method to assist the evaluation of 
complicated patterns of evidence. Journal of Forensic Sciences 42, 226-231; ;  
Schum, D. A. (2001), Evidential foundations of probabilistic reasoning. Joseph B. 
Kadane, David A. Schum, A Probabilistic Analysis of the Sacco and Vanzetti 
Evidence. 

8. Allen, Allen & Pardo—internal perspective on juridical proof, plausibility and IBE.  
Swedish theory, Wagenaar, et al. Anchored Narratives; Haack; Bex. Argument, 
Stories and Criminal Evidence:  A Formal Hybrid Theory (2010);  Tuzet.  Pardo’s 
recent paper on agency of the jury . Susan Haack has a paper in this vein.



WHAT ARE WE DOING?  Lots of different things.

9.   Efforts to tame the conjunction paradox: 
 a. J. Cohen—Substitute a different form of probability 
 b. Chang—modify probabilism 
 c.  Clermont—replace probability theory with fuzzy set theory 
10.    Examining the implications of evidential weight.  Nance 
11.    Artificial Intelligence efforts at modeling proof and persuasion, Walton et al. 
Types of  Dialogue and Burdens of Proof, Proceedings of the 2010 conference on 
Computational  Models of Argument: Proceedings of COMMA 2010. 
12.    Analysis of discrete mistakes.  Bart Verheij project/Lucia de Berk 
13.    Various economic arguments:  Sanchirico and incentive  effects of evidence 

rules,   Kaplow’s strange economic argument that ignores  infinite transaction 
costs. 

14.   Psychology of evidence law.  Saks & Spellman



What Are We Doing? Reconsidering Juridical Proof 
Rules Is only a Start: Complexity Emerges

1. Different disciplines are doing lots of different things, whatever 
the ostensible  appearance, all of which may make sense within 
the various disciplines. 

2. A commonality across all these areas is complexity. 
3. It is a mistake at various levels to conceptualize the legal 

system and its various parts as a subset of particle physics 
subject to discovery of general organizing principles (e.g. that 
there is a probability algorithm applicable to juridical 
inference) although there are explanations of the data. 

4. The best explanation of the government, the “legal system”, 
and trials actually is as complex adaptive systems. 

5. For example, analysis of errors in the traditional fashion plays a 
role but a minor one in attempting to assess the contributions 
to social welfare of the legal system and its parts. 

6. Another example:  The best explanation of juridical proof 
involves a form of inference to the best explanation within the 
context of an adaptive system—trials.



Evidence Science as a Version of Complexity 
“Science/Theory”

1. After some preliminary remarks, discuss limits of deduction 
2. Demonstrate the complexity of some of the objects of our 

inquiry 
3. Extend the idea to the legal system, THE POINT BEING 

THAT EACH OF HIS, CONSCIOUSLY OR NOT, IS DEALING WITH 
COMPLEX ADAPTIVE SYSTEMS 

4. Briefly discuss the implications of point 3, and the thought 
of the emergence of a new branch of complexity theory: 
evidence science 



Law as a Science--ridiculed

• Robert Gordon, the Case for and Against Harvard, 93 Mich. L. Rev. 
1231 (1995) 
• J.D. Hsin Law Without Absolutes: Toward A Pragmatic Science of 

Law:  https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2926639 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2926639
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2926639
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2926639


Failure of UCL science of evidence project

!
Philip Dawid, William Twining & Mimi Vasilake (eds.), Evidence, Inference and 
Enquiry (2011): 
!
• Attempt to create a science out of whole cloth—no example in history, science 

is bottom up 
• Grandiose objectives:  are there principles of reasoning that transcend all of 

most scholarly disciplines?  Is it possible to have an analytic framework of 
concepts of evidence that transcends various contexts?  Are there general tests 
of authenticity applicable to things?  What is the relationship between narrative 
and reasoning in the context of argumentation? 
• Ignored the implications of the complexity in front of them.



Static v. Dynamic Systems:  Virtues and 
Limits of  Closed Deductive Thinking:
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Mind is probably hardwired to think in terms of rules and 
theories

1. Generalizing about a complex environment can facilitate control and survival.	

2. Methodology of both conventional legal work and law and economics (maximize 
utility). 	

3. Extraordinarily powerful-see physics.	

4. Within the law, constant search for explanatory theories and rules regardless of the 
environment	

5. But a mismatch between tool and problem can arise: limit on simple rules and 
theories is complexity	



PHYSICS ENVY—YET AGAIN A MISTAKE



But for an interesting reason:  everyday life is more 
complicated than “science”

• “Scientific progress in large measure proceeds through the simplification of 
phenomena, controlling as many variables as possible . . . Judgments about ordinary 
events . . . Virtually never are and cannot be recast as the results of controlled 
experiments.  Too many variables are constantly and necessarily in play.” 

• “In the lay world, hordes of laymen do not descend in an organized fashion on well-
articulated problems to resolve them in a fashion analogous to the work of scientists.  
This is not primarily because the problems are trivial but instead because the scope of 
ambiguity is far too wide.” 

• Thomas Kuhn:  “social inquiry” is more difficult than “natural science” because 
address important questions—war, the economy, democracy—rather than being 
limited to “trivial” problems it has the resources to address.  Kuhn, The Structure of 
Scientific Revolutions (1970) 36-37. See also Catherine Z. Elgin, Considered 
Judgment (1996), Chapter Three:  Knowledge by Consensus.



Two kinds of complexity: computational and real life

• Implication of complexity everywhere: 
• Amaya and Thagard disagree about O.J. Compare Amalia Amaya, Inference to the 

Best Explanation, in Hendrik Kaptein, Henry Prakken, Bart Verheij, Legal Evidence 
and Proof: Statistics, Stories, Logic at pp. 135, 151 (2009); Paul Thagard, Why 
Wasn’t O.J. Convicted? Emotiona Cohere in Legal Inference, 17 Cognition and 
Emotion 361 (2003) 

• No one can do a Bayesian analysis that’s convincing-Kadane & Schum on Sacco and 
Vanzetti: after two years “maybe it was a mistake.” A Probabilistic Analysis of the 
Sacco and Vanzetti Evidence (1996).  But, maybe it wasn’t . . . 

• Argument/scenarios are post hoc and not generalizable 
• Wigmore charts the same—maybe useful for investigation, but no one uses them. 
• Probability approaches at trial are counter-productive and useless 
• Generalize—law and human condition . . .



Computational complexity need not be reviewed



 
Real Life Complexity



Legal System Described
• “Evidence” derived from theory of litigation derived from a theory of government. 
!
• Massively overlapping forms of regulation interacting in unpredictable ways 
!

• Social and legal systems are dynamic, not static 
!

• The legal system is a complex adaptive system with massively interconnected nodes that can react 
to new inputs in the system and  that runs on inference to the best explanation offered by the 
parties. 
!

• Exploit massive parallel processing that generates issues, concerns, potential, in any decision 
!
• Conventional conception of a “rule” works well in some domains but no others 
!

• Rules encourage  narrative relative plausibility 



CONSIDER JUST ERRORS . . .
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Real Life Complexity Con’t.: 
!
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!
THE GOVERNANCE PROBLEM:    

INTERACTION OF LITIGATION AND PRIMARY BEHAVIOR—
ROLE OF INCENTIVES 

!
THE SOCIAL PROBLEM:   

TRIALS AS PERFORMATIVE EVENTS; OBSTRUCTIONS TO 
GOVERNMENT 

!
THE ENFORCEMENT PROBLEM:   

LAW ON THE BOOKS V. LAW IN ACTION



POINT IS NOT TO BE DISMISSIVE OF FORMAL 
APPROACHES

• Many disciplines, including some that work on various 
aspects of legal system, can afford physics envy:  can 
pick the problem to analyze, can defer decision until 
new or better data is available, can often run replicable 
experiments with falsifiable propositions 

!
• The legal system has none of those luxuries:  cannot 

pick its “problems” and no decision on the merits is a 
decision on the merits. 

!
• The point is to be clear what the problem actually is 

from the point of view of legal analysts.



Complex adaptive systems and chaos
Chaos theory does not well describe legal systems:   
 infinitely sensitive to initial conditions 
 completely determinate (e.g. no free will) 
 nonlinear change 
!
But is interesting nonetheless, and leads to complex  
adaptive systems . . .



Change in one of three variables 13, 14, 15, 28



Real world application: the weather

Chaos graph 
!
!
!
!
!
!
Lorenz's experiment: the difference between the starting values of these 
curves is only .000127. (Ian Stewart, Does God Play Dice? The 
Mathematics of Chaos, pg. 141).  He rounded off temperature, one of 12 
variables (heat, heat source, wind strength, direction, latitude. . .), from .
506127 to .506 (variables were depicted on graphs as rising or falling): 
http://www.stsci.edu/~lbradley/seminar/butterfly.html 

http://www.stsci.edu/~lbradley/seminar/butterfly.html
http://www.stsci.edu/~lbradley/seminar/butterfly.html
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Complex adaptive systems and chaos
Chaos theory does not well describe legal systems:   
 infinitely sensitive to initial conditions 
 completely determinate (e.g. no free will) 
 nonlinear change 
!
Complexity is a different matter: Chaos, Emergence,  
Catastrophes 
!
A large number of interacting nodes with feedback  
mechanisms out of which properties emerge



Examples:

1. Roads 
2.  Infectious diseases 
3. Markets 
4. Elections 
5. Common law 
6. Litigation/trials?



Information management in nature: The story of forest bed 
fungus

Neil F. Johnson, Simply Complexity (2009), Chapter Five 
 Forest fungi—maze of tubes stretching for miles 
 “fungi tend to reconfigure themselves over time in response 
to the supply of nutrients being transported.  . . The system’s food 
transport network affects its structural network and vice versa.. [If 
we could do that] we would have road networks which rearrange 
themselves according to their traffic flows.” 



http://www.keywordsuggests.com/H92DXe*V1wJNCpFgf4k
%7Cpd*Tn1F2aF3%7CcMwlPejCYHoyrwAABdMcFQkfWaqav8MfVRKRnlXlj1Wy*f

zEscwZtg/



http://www.keywordsuggests.com/H92DXe*V1wJNCpFgf4k
%7Cpd*Tn1F2aF3%7CcMwlPejCYHoyrwAABdMcFQkfWaqav8MfVRKRnlXlj1Wy*f

zEscwZtg/



https://www.studyblue.com/notes/note/n/bio-111-study-
guide-2015-16-jy/deck/17234682



Alameda-Contra Costa Transit District 



Tree Farms v. Rain Forests



Summing up
• Looks to me that the legal 

system is more like a rain 
forest than a tree farm, 
permitting fluid 
accommodation between 
almost too numerous a set of 
variables to articulate let alone 
compute 

• Bottom up process with huge 
number of interconnected 
nodes 

• But, that’s what I intend to 
explore through networks and 
complex adaptive systems 

• Social v. neural networks 
• Adaptive systems of many 

kinds



Is this just sloganeering?

Very possibly. 
May be explanatory even if research implications are unclear 
But, trials involve complex information flow and processing 
And there are implications for governance and legal systems . . .



Trials are complex adaptive processes
• DYNAMIC NOT STATIC:  e.g. parties respond to each other, as does the judge, 

witnesses, etc. 
• No methods of rational thought are dictated nor forbidden, and “rational” has a 

capacious meaning 
• No form of argumentation/dialogue is required (and none forbidden, more or less; 

differences on direct and cross) 
• Evidence is an interaction between fact finder’s cognitive capacities and what is 

presented.  THIS IS WHY AT THE LEVEL OF INFERENCE JURIDICAL 
PROOF CANNOT BE MODELED AND EXPLAINS THE PREDICTIVE/
PRESCRIPTIVE FAILURE OF ALGORITHMS (PROBABILITY, 
DIAGLOGUES, ARGUMENTATION STRUCTURE, THAGARD 
COHERENCE . . .) 

• It can be reconstructed after you’ve decided the outcome. . . AND THAT MAY BE 
INTERESTING BUT IT WILL NOT BE PRESCRIPTIVE OF THE NEXT CASE



Trials as information management

• Can’t prescribe the substance or content but can facilitate its 
flow, just like water down a mountainside. 

• “Evidence” extends backwards to investigation; all part of the 
same process.  It is silly to talk about “free proof” where the law 
makes access to information next to impossible. 

• Possibly can nudge things in certain directions.  E.g. eliminate 
bottlenecks, obstructions.



WHY BOTTOM UP SYSTEMS SOMETIMES WORK BETTER

• Wide spread, efficient communication 
• Individuals/institutions can be adapting immediately whether 

through planning, litigation, lobbying, resistance, whatever 
• Exploit the knowledge of component parts 
• The rub is unpredictable emergence . . .



Melanie Mitchell, Complexity, a Guided Tour (2009) at 
182

Many, if not all, complex systems in biology have a fine-grained 
architecture, [with] large numbers of relatively simple elements that work 
together in a highly parallel fashion. . . .advantages are . . . robustness, 
efficiency, and evolvability. [Allows ] a “parallel terraced scan” [which 
is] a simultaneous exploration of many possibilities or pathways, in 
which the resources given to each exploration at a given time depend on 
the perceived success of that exploration at that time. The search is 
parallel in that many different possibilities are explored simultaneously, 
but is “terraced” in that not all possibilities are explored at the same 
speeds or to the same depth. Information is used as it is gained to 
continually reassess what is important to explore.



Complex Adaptive Systems in the Behavioral and Social Sciences  
Roy J. Eidelson Bala Cynwyd, 1 Review of General Psychology 42. 45 (1997)

First, important knowledge is likely to be farther removed from the local site 
or situation where it is most needed. Second, the transfer of information in 
both directions—is highly susceptible to delays and degradation. Furthermore, 
they noted that "the capacity of the control system for anticipation, which 
normally compensates for the loss of information, is notably poor for social 
systems, which are inherently difficult to predict" (p. 16). Goerner (1994) has 
echoed these admonitions, and emphasized that dominator hierarchies, 
characterized by the upward flow of information and the downward exercise of 
control, can stifle creativity and the development of greater efficiencies. 
!
See also Johnson, chapter 7.5





OPTE Project’s picture of the internet



Compare some corporate organizations:  
http://www.globalsecurity.org/military/library/policy/army/fm/11-45/appa.htm: US Army Signal Center





• John Casti, Complexification 
• Neil Johnson, Simply Complexity 
• James Gleck, Chaos: Making a New Science 
• Los Alamos National Lab Center for Nonlinear Studies 
• Santa Fe Institute



BACK TO THE FUTURE: IMPLICATIONS OF COMPLEX ADAPTIVE 
PROCESSES AND FEEDBACK MECHANISMS ON THE ECONOMY AND 

CIVIL STRIFE

• Western society has one general feedback 
mechanism—elections. 

• Some western societies (Anglo-American 
tradition) have another—the common law 

• And some a third: free, competitive markets 
• I predict these lead to human flourishing
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But as of now the data is crummy (or I would have 
presented some of it):

• Rates of innovation 
• Economics growth 
• Civil rights 
• But lots of complicating data: violence, discrimination in the 

U.S., military excursion 
• Can be explained but risk of a “just so” story 
• Obviously complex causal variables



But this isn’t magic . . .

Limits:   Well, complexity is complex and unpredictable properties 
emerge. 
!
Thank you for listening and I hope that I’ve made some 
intellectual friends to begin a possibly exciting intellectual 
journey.


