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Abstract: 

 

1. Knowledge of cognitive science is crucial for any philosophical debate, 

including philosophy of law 

2. Artificial General Intelligence is the most useful starting point for recogniztion 

of strong impact of cognitive sciences on philosophy of law 

3. Norms are descriptive knowledge regarding efficiency of strategy aiming at 

reaching the presumed goals  

4. The goals of a human being are connected with his needs and emotions.  
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1. Introduction 

 

1.1. Importance of cognitive science for any philosophical debate  

 

Our all human knowledge is formed with two main sources, the rules 

governing the subject of our cognition (the environment) and the way we recognize 

the subject (human cognition). This is the reason why answering any philosophical, 

in particular  any ontological question, can not avoid the question of the human 

cognition. Our pure scientific knowledge about human cognition had affected for 

many ages the slow progress of any humanistic sciences like philosophy, sociology 

and many others. However recently empiric sciences started to explain slowly piece 

by piece the humanity in more scientific and strict way, what obviously has a strong 

impact on the above mentioned humanistic sciences. A very good example is  

Darwin’s evolution theory and it relatively slow and painful entrance into the widely 

accepted philosophical pantheon of human knowledge. However, Darwin’s 

evolution theory is only a beginning. For next decades slowly and slowly the real 

science on human cognition had been formed. Mainly cybernetic sciences,  

psychology and neurobiology had started to form a cognitive science,  a 

philosophical multidisciplinary science which tries to solve the mechanism of brain 

structures. Ignorance of such cognitive perspective shall make unavailable nowadays 

any reasonable discussion on the philosophical ground, because as previously said, 



the human cognition is the second most important factor determining all human 

knowledge.  

 

1.2. Brief history of achieving the main goal of cognitive sciences 

 

The goal of cognitive sciences, especially its most progressive Artificial 

Intelligence’s part is to model a human cognition in a computable way. Whether the 

most far-reaching goal of cognitive science (creation of a self conscious artificial 

general intelligence) is reachable or reachable under the current scientific knowledge 

is discussable (Penrose 2001), but there is no doubt many of human general cognition 

abilities has been computable simulated in many of the existing models (SOAR, 

ACT-R, NARS, PSI).  The history of creation of first model of General Intelligence is 

strongly associated with the date of birth of modern cognitive sciences. Both of the 

famous workshops at MIT (Chomsky and Miller) and Datrtmouth College in 

Hanover (Shannon, Minsky, McCarthy, Rochcester) took place in 1956. With this date 

it said “cognitive science burst from the womb of cybernetics and became a 

recognizable, interdisciplinary adventure in its own rights (Miller). During the 

second from the above mentioned workshops the name for the main stream of 

cognitive science has been also created. The name of Artificial Intelligence (AI) has 

been used by McCarthy first time. At that time the revolutionary computer program 

theorem prover has been presented by Shaw, Newell and Simon. Surprisingly  none 

of them wanted it to be referred to as “Artificial Intelligence”. They didn’t find 

anything artificial in “intelligence” of the program and they preferred to refer it to 

“complex information processing”. One year later Newell and Simon had presented 

a new computer program General Theorem Prover (GTP). Both projects were not 

appreciated in the adequate manner that time, however the biggest success of the 

group was starting a fruitful cooperation between the relevant AI research centers. 

The centers having the biggest influence later on in the AI research were: Carnegie 

Mellon University (Newell and Simon), MIT (Minsky), Stanford University 

(McCarthy) and Stanford Research Institute. Beyond typical AI problems regarding 

solving particular problems (pattern recognition, chess playing, medical diagnosis, 

automobile driving, logical reasoning, language, advisory systems) some researchers 

focused on creation of general intelligence projects representing a general 

psychological approach to model the human psyche.  The projects was inspired by 

psychology and neuroscience later on. They are global as far as they cover emotional, 

cognitive, motivational, and behavioral aspects. They deal with both deliberate 

action and automatic behavior, and conceptualize emotion not as a separate module 

within the human psyche but as a mode in which the psychic apparatus works. The 

main difference here is that the model refers to the functionality of a human as a 

whole. Only such an approach could result in the creation of general intelligence. 

This approach, distinguished from the above “narrow AI” dealing with particular 

problems, is called Artificial General Intelligence also associated with so called 

“strong AI”.  



 

In the very first period the models were rather symbolic directed, later on strong 

impact of neuroscience resulted in major connectionism influences (most based on 

neural networks). There are number of the project implementing such general 

approach: symbolic (SOAR, EPIC, SNePS, NARS, ICARUS), connectionistic (IBCA, 

NOMAD, NuPIC, Cortronics) and mixed (ACT-R, CLARION, DUAL, LIDA, 

Polyschem, 4CAPS, Novamente, Shruti). It may be discussed whether the above 

mentioned projects are really generally intelligent as many of their representatives 

claim or are able to simulate the whole human behavior or can even produce the 

phenomenon of consciousness if some additional technique or complexity 

requirements are met,  however there shall be no doubt that Artificial General 

Intelligence moved forward the line where some aspects of the human behavior are 

describable in most precise (computable) way.  

 

1.3. Competitive source of inspiration for philosophy of law: neurosciences or 

strong AI?  

 

Dörner's argues that that the actual brain structures might not be crucially 

important for understanding cognition – because they belong to a different 

functional level than the cognitive processes themselves. Dörner's cites Norbet 

Bischoffs argument:  “rely on neuroanatomy to know the cognition is wrong. What 

would have become chemistry if it had always waited for the more basal since of 

physics? The metallurgist, knowing everything about metal molecules and their 

alloys, is not necessarily the best authority with regard to the functioning of car 

engines, even though they consist mainly of steel and iron.” (Bach 2009)  

 

It is difficult to disagree with the above arguments. Neurosciences explain only small 

portions of the mechanisms of the mind (or shall I rather say brain as its physical 

aspect) separately what is far not enough to recognize the model of whole 

mechanism. Neuroscience may inspire cognitive science, in particular its most 

“computable” intelligence modeling  pillar of cognitive science – Artificial General 

Intelligence or relevant psychology models of human psyche as a whole. If we want 

to know how the human cognition as a whole works we shall relay on most suitable 

AGI or psychological models. Only such a comprehensive approach considering 

covering cover all aspects of the mechanism of the human mind (emotional, 

cognitive, motivational, and behavioral aspects) may be useful for any reasonable 

conclusions on the grounds of philosophy of law ground.  

 

However such an approach is a new one and may be very hard to be widely 

acknowledged. Artificial General Intelligence and adequate comprehensive 

psychological models represent the most progressive and outdistancing from any 

metaphysical aspects of the human being branch of philosophical sciences. 

Philosophy of law and law itself represent the other, conservative side mainly 



because of its significant functional role as a regulator of a human behavior. This 

function requires relevant stability of ideas involved. The regulation function is also 

strengthened with additional religious grounding what may cause additional 

difficulties. However such approach consisting of joining these two extremes shall be 

very inspiring. This is what I briefly try to do in this paper. 

 

 2. Overview of existing AGI models  

 

Soar (State Operator And Result) is a symbolic cognitive architecture, created 

by John Laird, Allen Newell and Paul Rosenbloom at Carnegie Mellon University. 

Since its beginnings in 1983 and later on its presentation in 1987, it has been widely 

used by AI researchers to model different aspects of human behavior. Soar is another 

effort to be grasping at the goal of human-level AGI. The base of the architecture is 

the psychological theory of cognition presented in Allen Newell’s book (Unified 

Theories of Cognition). The theory was based on ideas that have now become fairly 

standard: logic-style knowledge representation, mental activity as problem-solving 

carried out by an assemblage of heuristics, etc. Soar is a symbolic system,  so it takes 

physical patterns (symbols), combining them into structures (expressions) and 

manipulating them (using processes) to produce new expressions.  Soar is based on a 

production system, i.e. it uses explicit production rules to govern its behavior (these 

are roughly of the form "if... then...", as also used in expert systems). Problem solving 

can be roughly described as a search through a problem space (the collection of 

different states which can be reached by the system at a particular time) for a goal 

state (which represents the solution for the problem). This is implemented by 

searching for the states which bring the system gradually closer to its goal. Each 

move consists of a decision cycle which has an elaboration phase (in which a variety 

of different pieces of knowledge bearing the problem are brought to Soar's working 

memory) and a decision procedure (which weighs what was found on the previous 

phase and assigns preferences to ultimately decide the action to be taken). 

Soar uses a learning technique called chunking, analitic technique of forming of new 

rule and macro operations on basis of recurrent combinations of basic operations 

which had been successfully used before (Laird 1987). Those new portions of 

knowledge lead the system to the goal with a short cuts.  

Soar is still missing some important aspects of intelligence. Currently there are 

projects underway to add episodic and semantic memories to Soar as well as support 

for emotions. Some additional examples of missing capabilities include automatically 

creating new representations on its own, such as through hierarchical clustering.  

 

The ACT-R though different from SOAR, is similar in that it’s an ambitious attempt 

to model human psychology in its various aspects, focused largely on cognition. 

ACT-R uses probabilistic ideas and is generally closer in spirit to modern AGI 

approaches than SOAR is.  



ACT-R (like other influential cognitive architectures)  has a computational 

implementation as an interpreter of a special coding language, any user may 

download ACT-R code from the project’s homesite, load it into a Lisp distribution, 

and gain full access to the theory in the form of the ACT-R interpreter. 

 

ACT-R's most important assumption is that human knowledge can be divided into 

two irreducible kinds of representations: declarative and procedural. Within the 

ACT-R code, declarative knowledge is represented in form of chunks, i.e. vector 

representations of individual properties, each of them accessible from a labeled slot. 

Chunks are held and made accessible through buffers, which are the front-end of 

what are modules, i.e. specialized and largely independent brain structures. There 

are two types of modules:  

(i) Perceptual-motor modules, which take care of the interface with the real 

world (i.e., with a simulation of the real world). The most well-developed 

perceptual-motor modules in ACT-R are the visual and the manual 

modules.  

(ii)  Memory modules. There are two kinds of memory modules in ACT-R:  

(a) Declarative memory, consisting of facts such as Washington, D.C. is the 

capital of United States, France is a country in Europe, or 2+3=5,  

(b) Procedural memory, made of productions. Productions represent 

knowledge about how we do things: for instance, knowledge about how to 

type the letter "Q" on a keyboard, about how to drive, or about how to 

perform addition.  

All the modules can only be accessed through their buffers. The contents of the 

buffers at a given moment in time represent the state of ACT-R at that moment. The 

only exception to this rule is the procedural module, which stores and applies 

procedural knowledge. It does not have an accessible buffer and is actually used to 

access other module's contents. 

Procedural knowledge is represented in form of productions. The term "production" 

reflects the actual implementation of ACT-R as a production system, but, in fact, a 

production is mainly a formal notation to specify the information flow from cortical 

areas (i.e. the buffers) to the basal ganglia, and back to the cortex.  

At each moment, an internal pattern matcher searches for a production that matches 

the current state of the buffers. Only one such production can be executed at a given 

moment. That production, when executed, can modify the buffers and thus change 

the state of the system. Thus, in ACT-R, cognition unfolds as a succession of 

production firings. 

Running a model automatically produces a step-by-step simulation of human 

behavior which specifies each individual cognitive operation (i.e., memory encoding 

and retrieval, visual and auditory encoding, motor programming and execution, 

mental imagery manipulation). Each step is associated with quantitative predictions 

of latencies and accuracies. The model can be tested by comparing its results with the 

data collected in behavioral experiments. 



 

Among many other cognitive architectures already implemented (SOAR, EPIC, 

SNePS, NARS, ICARUS, IBCA, NOMAD, NuPIC, Cortronics, ACT-R, CLARION, 

DUAL, LIDA, Polyschem, 4CAPS, Novamente, Shruti) I will briefly describe below 

the Dorner’s one , mainly because of strong emphasis of emotional aspect of the 

cognitive architecture. It will allow me to tie more clearly presented AGI ideas with 

concrete conclusions on ground of philosophy of law.  

 

Prof. Dietrich Dörner's Psi-Theory is about human action regulation, intention and 

behaviour. The theory describes a comprehensive model of the human brain, its 

cognitive processes, emotion and motivation. It is about the informational structure 

of an intelligent, motivated, emotional agent (called Psi) which is able to survive in 

arbitrary domains of reality. The Psi-theory was verified by computer models and 

compared to actual human behaviour.  

The model of such PSI agent is formed according to the following presumptions: 

Action Regulation According to the PSI-theory are the basic units of the 

psychological apparatus are sensory and motor schemes that are stored in memory. 

Sensory schemes serve perception and motor schemes serve action. Sensory schemes 

represent what the character knows about the world and thus what it can perceive. 

Actions that the character can perform are represented by motor schemes. Motor 

schemes are organized hierarchically and represent the link between intentions and 

action. Intention are formed from particular needs (in concrete strength of the need) 

and success probability and urgency of the particular action. Needs are reduced to 

five basic classes of needs according to the PSI theory: existence conserving needs 

(hunger, thirst, avoiding pain,…), need for sexuality (to conserve the species), 

affiliation (the need for social interaction), need for certainty (the organism seeks to 

know his environment and to be able to predict what will happen), need for 

competence (the organism seeks to be competent and to be able to solve the tasks of 

everyday life). These three concepts form the intention to satisfy a need; as more than 

one need can be active at any given moment several needs compete to trigger an 

action. Finally, the strongest intention will lead to action. As mentioned above, this is 

done by activating hierarchically organized motor schemes. 

Emotional Modulation Emotion is represented by three emotional parameters that 

modulate cognitive processes and constitute an emotion as experienced by the 

character. The emotional parameters are the following: activation(preparedness for 

perception and reaction on side of the organism), resolution level (accuracy with 

which the organism perceives his environment) and selection threshold 

(Concentration on the execution of the actual intention). The parameters are 

interrelated: activation effects resolution level and selection threshold, and activation 

is directly linked to the satisfaction of needs. Emotions themselves do not exist 

within the PSI theory, they are conceptualized as specific modulations of cognitive 

and motivational processes. These modulations are realized by so called emotional 



parameters. Different combinations of parameter values result in the subjective 

experience of emotion.  

 

3. Conclusions for philosophy of law from strong AI view perspective  

 

If we forget for a minute about limitations of the current cognitive architectures 

and presume that they truly model essence of human’s mechanism the question 

arises: what is the nature of the rules produced by such cognitive architectures? The 

answer is easy: as the systems are goal oriented the cognitive architectures produce 

rules aiming at reaching the presumed goals. So the rules are nothing else then a 

descriptive knowledge about efficiency of specified strategies aiming at reaching the 

presumed goal. This knowledge probabilistically determines particular future 

decisions (actions) of the architecture. Such probabilistic determination does not 

exclude randomness which is responsible for acquisition of the new pieces of 

knowledge. For example in SOAR-RL, in each cycle, uses Boltzmann equation to 

select an action from set of possible actions: 

                                             n 

P(a)= e Qt(s,a)xB / ∏  e Q t(s,b)xB 
                                            B=1 

 

P(a) is the probability of action being chosen. Qt(s,a) is the estimated value for 

performing action a in state s at time t. This equation returns the probability of action 

a being chosen out from the set of possible actions, based on the agent’s Q values of 

those actions and upon the variable B, called inverse temperature. The B parameter 

controls the greediness of the Boltzmann probability distribution. If B -> ∞ each 

action has the same probability (1/n) of being selected. In other words, a low B 

corresponds to random behavior and a high B to greedy behavior (Hogewoning).  

 

 This is how the first myth of old school philosophy of law disappears, the 

noncognitivistic myth regarding different ontological status of norms and descriptive 

knowledge. Noncognitivism claims that people formulating moral (normative) 

judgments do not describe any reality, do not regard any facts. However, as we may 

observe the rules, that are norms indeed, they represent the knowledge about most 

efficient strategy aiming at reaching the presumed goals. They do not differ then any 

other generalized human knowledge.  

 

In case of AGI models (cognitive architectures) things are easy. The goals are 

programmed by the programmer. What are the goals of a human being then? 

Unfortunately recognizing the human highest goals is more complicated. There is no 

doubt the goals of the human being are connected with its needs and emotions. The 

above mentioned PSI theory ties both needs and emotions which are conceptualized 

as specific modulations of cognitive and motivational processes. These modulations 

are realized by so called emotional parameters. Different combinations of parameter 



values result in the subjective experience of emotion. There is also no doubt that 

typical recognized polarisation of emotions (pleasure and displeasure) also specify 

the goal of a human being. However even simple things are much more complicated 

then under the simplified PSI theory. Obviously, generally we are following “good 

emotions” but “bad emotions” are also needed for our long term emotional 

optimum. The very old proverb express it very well “without the bitter, the sweet 

ain't as sweet”. So in case of human being we have difficulties in recognition of many 

basic goals, however many of them are clearly specified. The difficulties are even 

more, because this relevantly flexible set of most basic needs (goals) is associated 

with much more flexible set of subgoals. For example: one of basic need of affiliation 

may be connected with different subgoals (material status, competence, etc) 

dependently on time and particular environment.  Difficulties in proper specification 

of human goals as a cognitive architecture are not discussed here, there are many 

relevant papers on this subject.  

 

All these difficulties connected with strict recognition of goals of human being does 

not change the fact, that rules produced by human cognitive architecture are the 

same nature as standard descriptive knowledge. Specificity of this knowledge is as it 

refers to the efficiency of strategies aiming at satisfaction of human needs, what we 

can generally describe as emotional optimalization. Further more, we find other 

confirmation of such idea on neuroscience grounds. Underling that the neuroscience 

perspective is not the best starting point for any consideration on the grounds of 

philosophy of law because of it’s speculative black box analysis, relevant researches 

show clearly major involvement of brain structures dealing with reasoning and 

emotions. Involvement of prefrontal cortex (PFC) and amygdaloid complex while 

undertaking moral judgments (Casaebeer, Churchland 2003) confirms the thesis 

resulting from relevant considerations on AGI architectures: there are no differences 

between moral and normal practice reasoning. The nature of both is the same. No 

cognitive researches may defend Kant’s origin old school philosophy of law belief on 

their different ontological status.  
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