
SURROGATE REASONING 
AND THE

SOCIALLY EXTENDED MIND THESIS

28 03 2022



1. What is the extended mind thesis?
2. Socially extended mind
3. A general categorization: dependency and integration
4. Surrogate reasoning
5. Free association and novel forms of thinking

SURROGATE REASONING 
AND THE

SOCIALLY EXTENDED MIND THESIS



INDIVIDUAL 
AGENT

SOCIAL 
WORLD

SOCIAL 
MEDIATION 

Discipline:

Power:

Knowledge:



INDIVIDUAL 
AGENT

SOCIAL 
WORLD

SOCIAL 
MEDIATION 



1. What is the extended mind thesis?



1. What is the extended mind thesis?

Where does the mind stop and the rest of the world begin? The question invites two standard
replies. Some accept the boundaries of skin and skull and say that what is outside the body is
outside the mind. Others are impressed by arguments suggesting that the meaning of our
words ‘just ain’t in the head’ and hold that this externalism about meaning carries over into an
externalism about mind. We propose to pursue a third position. We advocate a very different
sort of externalism: an active externalism, based on the active role of the environment in
driving cognitive processes. (Chalmers & Clark, The Extended Mind)

A. Active externalism



1. What is the extended mind thesis?

Suppose I am a blind man, and I use a stick. I go tap, tap, tap. Where do I start? Is my mental
system bounded at the handle of the stick? Is it bounded by my skin? Does it start halfway of
the tip of the stick? But these are nonsense questions. The stick is a pathway along which
transforms of difference are being transmitted. The way to delineate the system is to draw
the limiting line in such a way that you do not cut any of these pathways in ways which
leave things inexplicable. If what you are trying to explain is a given piece of behavior, such
as the locomotion of the blind man, then for this purpose, you will need the street, the stick,
the man, the street, the stick, and so on, round and round. (1972:459; Form, Substance and
Difference)

A. Active externalism



1. What is the extended mind thesis?

In the cases we describe, the relevant external features are active, playing a crucial role in
the here-and-now. Because they are coupled with the human organism, they have a
direct impact on the organism and on its behaviour. In these cases, the relevant parts of
the world are in the loop, not dangling at the other end of a long causal chain. Concentrating
on this sort of coupling leads us to an active externalism (Chalmers & Clark, The Extended
Mind)

A. Active externalism



1. What is the extended mind thesis?

Besides making cognition [“conscious, observing thought”] possible, speech-associations effect
something else of great importance. The facilitations between Phi-neurons are, as we know, the
“memory” – the representation of all the influences of the from the external world which Phi has
experiences. But the ego, too, itself cathects the Phi-neurons and sets currents in motion which must
also certainly leave traces in the form of facilitations. Now Phi has no means of distinguishing these
(the result of thought-processes) from the results of perceptual processes. It may be possible to
recognize and reproduce perceptual processes through their being associated with discharges of
perception; but the facilitations produced by thought leave only their result behind them, not a
memory. A thought-facilitation may have arisen equally well from a single intensive process or
from ten less impressive ones. Now the indications of discharge by way of speech help to make
good this lack. They put thought-processes on a level with perceptual processes, they lend them
reality and make it possible to remember them. (Freud, Project for a Scientific Psychology)

A. Active externalism



1. What is the extended mind thesis?

Against the image of “substantive” rationality as a central capacity to maximize reward relative 
to a complete and consistent ordering of preferences, “bounded rationality” departs from other 
premises:

i) Human brains often deploy cost cutting problem-solving strategies that were more or less 
reliable in their original ecological settings.

ii) Ecologically realistic problems often demand rapid, real-time responses which may 
preclude large-scale information gathering, integration and deduction.

iii) Real-time adaptive behaviour may be best served by the construction of multiple partial 
models of the environment without attempting to integrate the information gathered into  a 
consistent whole, or even to translate it into a common central code. 

(Clark, Economic Reason: the interplay between individual learning and external structure)

B. Bounded rationality against substantive rationality



1. What is the extended mind thesis?

Computer program asks us to fit shapes into sockets

C. Delimiting via substitutions: the parity principle

(1) We rotate shapes mentally before
selecting which goes where.

(2) We use a tool in the software that
lets us rotate them virtually

(3) We have implants that allow us to
access the virtual space in our heads



1. What is the extended mind thesis?

C. Delimiting via substitutions: the parity principle

(1) We rotate shapes mentally before
selecting which goes where.

(2) We use a tool in the software that
lets us rotate them virtually

(3) We have implants that allow us to
access the virtual space in our heads

If, as we confront some task, a part of the world functions as a process
which, were it to go on in the head, we would have no hesitation in
recognizing as part of the cognitive process, then that part of the world is
(so we claim) part of the cognitive process. (Chalmers & Clark, The
Extended Mind)



1. What is the extended mind thesis?

In Tetris, falling geometric shapes must be rapidly directed into an appropriate slot in an emerging structure. A
rotation button can be used. David Kirsh and Paul Maglio (1994) calculate that the physical rotation of a shape
through 90 degrees takes about 100 milliseconds, plus about 200 milliseconds to select the button. To achieve the
same result by mental rotation takes about 1000 milliseconds. Kirsh and Maglio go on to present compelling
evidence that physical rotation is used not just to position a shape ready to fit a slot, but often to help
determine whether the shape and the slot are compatible. The latter use constitutes a case of what Kirsh and
Maglio call an ‘epistemic action’.

Epistemic actions alter the world so as to aid and augment cognitive processes such as recognition and
search. Merely pragmatic actions, by contrast, alter the world because some physical change is desirable for
its own sake (e.g., putting cement into a hole in a dam). Epistemic action, we suggest, demands spread of epistemic
credit. If, as we confront some task, a part of the world functions as a process which, were it done in the head, we
would have no hesitation in recognizing as part of the cognitive process, then that part of the world is (so we
claim) part of the cognitive process. Cognitive processes ain’t (all) in the head! (Chalmers & Clark, The Extended
Mind)

D. Epistemic action



1. What is the extended mind thesis?

Inga and Otto need to access information about where the theatre is

E. External information retrieval and external beliefs

Inga recalls that the theatre is on 53rd street Otto, who has memory problems, needs
to look for the address in his notebook



1. What is the extended mind thesis?

Inga and Otto need to access information about where the theatre is

To help understand what is involved in ascriptions of extended belief, we can at least examine the features of our central case
that make the notion so clearly applicable there. First, the notebook is a constant in Otto’s life – in cases where the information
in the notebook would be relevant, he will rarely take action without consulting it. Second, the information in the notebook is
directly available without difficulty. Third, upon retrieving information from the notebook he automatically endorses it.
Fourth, the information in the notebook has been consciously endorsed at some point in the past, and indeed is there as a
consequence of this endorsement. The status of the fourth feature as a criterion for belief is arguable (perhaps one can acquire
beliefs through subliminal perception, or through memory tampering?), but the first three features certainly play a crucial role.
(Chalmers & Clark, The Extended Mind)

E. External information retrieval and external beliefs



1. What is the extended mind thesis?

So the mere fact that external processes are external where consciousness is internal is no reason to
deny that those processes are cognitive. More interestingly, one might argue that what keeps real
cognition processes in the head is the requirement that cognitive processes be portable.
.
Here, we are moved by a vision of what might be called the Naked Mind: a package of resources and
operations we can always bring to bear on a cognitive task, regardless of the local environment. On this
view, the trouble with coupled systems is that they are too easily decoupled. (Chalmers & Clark, The
Extended Mind)

F. Internal cognition seen from the external standpoint



1. What is the extended mind thesis?

What about socially extended cognition? Could my mental states be partly constituted
by the states of other thinkers? We see no reason why not, in principle. In an unusually
interdependent couple, it is entirely possible that one partner’s beliefs will play the
same sort of role for the other as the notebook plays for Otto. What is central is a high
degree of trust, reliance, and accessibility. In other social relationships these criteria may
not be so clearly fulfilled, but they might nevertheless be fulfilled in specific domains. For
example, the waiter at my favourite restaurant might act as a repository of my beliefs
about my favourite meals (this might even be construed as a case of extended desire). In
other cases, one’s beliefs might be embodied in one’s secretary, one’s accountant, or one’s
collaborator. (Chalmers & Clarke, The Extended Mind)

G. Socially extended cognition



2. Socially extended mind

This idea of the socially extended mind builds on the enactive idea of social affordances. Just
as a notebook or a hand-held piece of technology may be viewed as affording a way to
enhance or extend our mental possibilities, so our encounters with others, especially in
the context of various institutional procedures and social practices may offer structures
that support and extend our cognitive abilities. (Gallagher, The socially extended mind)



2. Socially extended mind

One problem with this example [of Otto and Inga] is that it frames the discussion with a concept of the mind
that the extended mind hypothesis is really trying to challenge. It focuses on specific kinds of mental states
(belief, or belief embedded in memory, plus the desire to find the museum), explicates the three criteria that
seem to apply to such mental states, and then generalizes the criteria to apply to all cognitive processes. The
controlling conception of the mind that guides this analysis, then, is that the mind is constituted by beliefs,
desires, and other propositional attitudes, and for Clark and other extended mind theorists (e.g., Clark, 2008;
Rowlands, 2009), by representations and informational states as well. But neither the standard belief-desire
psychology nor these criteria necessarily apply to all cognition, especially if one thinks of cognition in dynamic
terms of enactive cognitive processes and activities, e.g., problem solving, interpreting, judging, rather than in
terms of mental states or static contents. (…) Neither a violation of these criteria, nor any lack of parity with
internal mental states, should disqualify such processes from being considered cognitive if they are
processes to which the human organism is linked in the right way, that is, “in a two-way interaction,
creating a coupled system that can be seen as a cognitive system in its own right” (Gallagher, The socially
extended mind)

A. Revising extension criteria



2. Socially extended mind

In contrast to the constrictive effect of these criteria, I argue for a liberal, and specifically social extension of 
the extended mind hypothesis. I appeal to certain social practices and institutions that are what we might call 
‘mental institutions, in the sense that they are not only institutions with which we accomplish certain 
cognitive processes, but also are such that without them such cognitive processes would no longer exist.
They are at least enabling conditions, and on the most liberal reading, constitutive of those processes.

Examples include things like legal systems, research practices, and cultural institutions. In each case a mental 
institution:  

1. Includes cognitive practices that are produced in specific times and places.

2. Is activated in ways that extend our cognitive processes when we engage with them (that is, when we
interact with, or are enactively coupled to them in the right way). (Gallagher, The socially extended mind)

B. Mental institutions: extensions that constitute, rather than substitute



2. Socially extended mind

I have suggested that the legal system is a good example. Consider, for example, a contract or legal 
agreement which is in some real sense an expression of several minds externalized and extended into 
the world, instantiating in external memory an agreed-upon decision, adding to a system of rights and 
laws that transcend the particularities of any individual’s mind. Contracts are institutions that 
embody conceptual schemas that, in turn, contribute to and shape our cognitive processes. They 
are not only the product of certain cognitive exercises, but are also used as tools to accomplish 
certain aims, to reinforce certain behaviors, and to solve certain problems. Institutions of property, 
contract, rights, and law not only guide our thinking about social arrangements, for example, or 
about what we can and cannot do, but allow us to think in ways that were not possible without 
such institutions. Insofar as we cognitively engage with such tools and institutions we extend and 
transform our cognitive processes.  Gallagher, The socially extended mind)

C. The legal institution



2. Socially extended mind

Alexis is given a set of facts and is presented a collection of evidence and is asked to judge the legitimacy 
of a certain claim that is being made

C. The legal institution: example of Alexis, the judge

In the first scenario she is 
asked to make her judgment
on the basis of her own 
subjective sense of fairness,
weighing the evidence entirely 
in her own head.

In the second scenario 
experts specify the kind of 
questions or considerations 
she can address.

In the third scenario experts 
further provide possible
answers and a set of rules to 
follow in making her
decision.



2. Socially extended mind

D. Extended cognition, extended references

Judgments made in such contexts, and the specific kind of judgments that are made, are forms of 
cognition that depend on a large and complex system without which they could not happen. Indeed, 
these cognitive practices are such that in principle they could not happen just in the head. Even in the 
case of a highly trained attorney who seemingly does her legal reasoning in her head, what she does, 
and what makes it the kind of cognition that it is, depends not only on the fact that she has 
previously engaged in the workings of the legal system (receiving her training and tuning her 
cognitive abilities in law school by following specific practices of that educational institution), but on 
the ongoing workings of the legal system since what she engages in, i.e., the particular cognitive 
process of forming a legal judgment, is what it is only in that system. (Gallagher, The socially 
extended mind)



2. Socially extended mind

E. Socially extended market institutions

Under conditions of uncertainty, individuals’ interpretation of their environment will 
reflect their learning. Individuals with common cultural backgrounds and experiences 
will share reasonably convergent mental models, ideologies, and institutions; and 
individuals with different learning experiences (both cultural and environmental) will 
have different theories (models, ideologies) to interpret their environment (Denzau
and North, Ideologies and institutions)



2. Socially extended mind

E. Socially extended market institutions

On this view, markets are socially extended cognitive institutions. This means that market 
forces, rather than external constraints or inert substructures, constitute an economic 
order enacted in the dynamical interplay of embodied, situated, and materially 
engaged agents who maintain relational autonomy in a world that is both physical and 
social. (Gallagher e Petracca, Economic reasoning and interaction in socially extended 
market institutions)



2. Socially extended mind

F. The efficacy of neoclassical models

Social and economic environments are more than passive products of human agency; they actively contribute to the 
reproduction of the stable organizations and practices that enable and constrain human behaviors. Accordingly, markets 
are more than inert structures for information processing devoted to solving allocation and coordination problems 
involving collectivity. Borrowing significantly from Denzau and North, Clark (1997a) conceives of markets as structures that 
provide epistemic scaffolding, involving strong constraints and incentives that predictably direct agents’ behavior. Such 
structures are able to produce a “cognitive economy” as they steer individuals’ decisions and actions: they reduce in a 
significant manner the cognitive effort for information processing by externalizing a number of processes. The idea that 
economic decision-making takes place in such highly scaffolded environments would explain why neoclassical 
economics works, “(insofar as it works at all)” (Gallagher e Petracca, Economic reasoning and interaction in socially extended 
market institutions)



2. Socially extended mind

It was suggested that the crucial factor distinguishing successful and unsuccessful cases of neoclassical, 
substantive rationality theories modeling economic action is the availability of a structurally determined 
theory of interests. In cases where the overall structuring environment acts to select in favor of actions 
that are restricted so as to conform to a specific model of preferences, neoclassical theory works. It 
works because individual psychology no longer matters: the “preferences” are imposed by the wider 
situation. Thus, the competitive environment of posted price markets externally determines the types of 
action patterns that will lead to survival and success. (…)

Zero intelligence trader experiments demonstrate the power of institutional settings and external 
constraints to promote collective behaviours that conform to the model of substantive rationality. Such 
results fit nicely with the otherwise disquieting news that the bulk of traditional economics would be 
unaffected if we assumed that individuals chose randomly rather than by maximizing preferences. Such 
results make sense if it is the scaffolding of choice by larger-scale constraining structures which acts as the 
strongest carrier of maximizing force. (Clark, Economic Reason: the interplay between individual learning and 
external structure)

F. The efficacy of neoclassical models



3. A general categorization: dependency and integration

Although I am very sympathetic to the idea of extended cognition, I will argue that the extended cognition 
framework is not appropriate to characterize the way in which social institutions enable, enhance, and co-
constitute cognitive processes. Extended cognition ultimately hinges on the idea that items external to the 
brain and body are functionally integrated in the overall cognitive system. Functional integration is a causal 
notion. While social institutions shape our cognition in part through functional integration, the more 
significant way in which they determine and constitute our cognition is through what I will label task-
dependency; roughly, the holistic inter-defining of tasks and roles. Task-dependency is not a causal notion, 
but a notion that pertains to organization and coordination. In this paper, I will argue that the idea that 
social institutions extend our cognition mistakenly conflates functional integration and task-
dependency. I will propose that social institutions constitute cognitive capacities more principally 
through task-dependency, and I will label this type of cognition symbiotic cognition. (Slors, Symbiotic 
cognition as an alternative for socially extended cognition)

A. A revision to the premises of socially extended cognition



3. A general categorization: dependency and integration

Distributed cognition is often compared to and connected or even integrated with extended cognition 
(Clark, 1996). However, there is an important difference. The central contrast in the debate on extended 
cognition is that of internalism versus (active) externalism: Should we or should we not view external items 
that our brains are coupled with as part of our cognitive processes? The central contrast in the 
distributed cognition literature is a centered perspective on the cognition of individuals (or individual 
elements of a system) versus a distributed perspective on the interconnection of collaborating 
individuals (or interconnected elements of a system). In Hutchins’ words, “distributed cognition is not a 
kind of cognition; it is a perspective on all of cognition”. From this perspective, cognition emerges from 
the interaction between distributed processes, with no process or set of processes that is the center or 
hub of the overall cognitive process. In principle, such a perspective can be adopted on all scales. 
(Slors, Symbiotic cognition as an alternative for socially extended cognition)

B. Distributed cognition



3. A general categorization: dependency and integration

If Gallagher’s socially extended cognition can be reinterpreted as a form of distributed cognition, it would 
be relatively immune to the objections leveled against socially extended cognition. For one thing, the 
problem of cognitive bloat would disappear. Nothing in the idea that social institutions are distributed 
cognitive systems suggests that social institutions are a part of individual minds. The idea is not that 
individual minds or brains are coupled with (large parts of) institutions in exactly the same way that Otto is 
coupled with his notebook. To play your part as a teacher in an educational system or as a judge in a legal 
system is a much more complex and versatile relationship – if only because a social institution is quite a 
different item from a notebook. This does not mean that a judge’s cognition is less tightly connected 
with a legal system than Otto is with his notebook. In fact, it might, arguably, be the other way 
around: The cognitive tasks of a judge are not just aided, enhanced, or made possible by the system 
she is a part of – as Otto’s memory is by his notebook – they are created by the system. The point, 
however, is that to claim this is not necessarily to claim that the system, or a large part thereof, is 
part of the judge’s mind.. (Slors, Symbiotic cognition as an alternative for socially extended cognition)

B. Distributed cognition



3. A general categorization: dependency and integration

B. Distributed cognition
Distributed cognition differs from extended cognition in 
that it is not a kind of cognition but, rather, a perspective 
on cognition and that it does not take a centered 
perspective (Slors)



3. A general categorization: dependency and integration

Functional integration is the extent to which the execution of tasks involves coupling with items external 
to the brain and body (…) High functional integration means that items external to the brain and body are 
so tightly and reliably coupled that they can be considered constitutive elements of cognitive processing. 
Low functional integration means that items that are external to the brain and body are less tightly 
coupled and should hence be regarded as enabling or enhancing conditions or these cognitive processes 

Task-dependency is the extent to which the intelligibility of a task depends on a larger whole of 
coordinated tasks. Task-dependency is a notion that is connected with coordination and planning. It is a 
normative notion in the sense that high task-dependency means that tasks play specific roles in the
overall organization of a cognitive system or a cultural cognitive ecosystem – roles that can be played 
properly or improperly. (Slors, Symbiotic cognition as an alternative for socially extended cognition)

C. Varieties of scaffolded cognition



3. A general categorization: dependency and integration

C. Varieties of scaffolded cognition

(Slors, Symbiotic cognition as an alternative for socially extended cognition)

High functional integrationLow functional integration

High Task dependency

Low Task dependency Embedded cognition

Symbiotic cognition

Extended cognition

Distributed cognition



3. A general categorization: dependency and integration

C. Varieties of scaffolded cognition

Ex: Following signs at an airport

High functional integrationLow functional integration

High Task dependency

Low Task dependency Embedded cognition

Symbiotic cognition

Extended cognition

Distributed cognition



3. A general categorization: dependency and integration

C. Varieties of scaffolded cognition

Ex: Using pen and paper to do complex calculations

High functional integrationLow functional integration

High Task dependency

Low Task dependency Embedded cognition

Symbiotic cognition

Extended cognition

Distributed cognition



3. A general categorization: dependency and integration

C. Varieties of scaffolded cognition

Ex: Sailors using multiple signals and coordinating 
strategies to navigate a maritime vessel in the ocean

High functional integrationLow functional integration

High Task dependency

Low Task dependency Embedded cognition

Symbiotic cognition

Extended cognition

Distributed cognition



3. A general categorization: dependency and integration

High functional integration

C. Varieties of scaffolded cognition

Low functional integration

High Task dependency

Low Task dependency Embedded cognition

Symbiotic cognition

Extended cognition

Distributed cognition

Ex: cognition that is enhanced by social institutions



3. A general categorization: dependency and integration

D. The problem of centering perspectives in social systems

I want to argue that symbiotic cognition, unlike distributed cognition, invites a centered perspective on 
cognition. This is not obvious. The distinction between symbiotic cognition and distributed cognition is 
seemingly gradual. Yet, the difference between a distributed perspective on a “group mind” and a centered 
perspective on cognition in social institutions is binary. The point is that there is a more principled distinction 
between symbiotic and distributed systems that corresponds with low and high functional integration. This 
distinction pertains to the purposes or aims of distributed cognitive systems and symbiotic cognitive systems. 
The purpose or aim of a distributed cognitive system is pitched at the supra-personal, systemic level of 
description. That is, the purpose that is served by the system should not be sought at the level of the 
individuals that cocomprise the system, but at the more “zoomed out” level at which the system as a whole can
function as something like an agent or cognizer.

For example, the system comprised of pilots and cockpit equipment as a whole has the purpose of 
controlling an airplane, more or less like a mind controls a body. The purpose or aim of a “transactional 
memory system” consisting of a married couple consists in storing and retrieving memories together, more or 
less as is done by an individual. By contrast, if we look at symbiotic cognitive systems, their purposes are 
pitched at the sub-systemic, personal level. Educational systems educate individual persons. Legal systems 
and cultural conventions allow individuals to coordinate in various complex ways. The purpose that is 
served by symbiotic systems should be sought at the level of the individuals that co-comprise them. . 
(Slors, Symbiotic cognition as an alternative for socially extended cognition)



3. A general categorization: dependency and integration

Adopting a distributed perspective on, say, an educational system is perfectly possible. Doing so 
would require us to spell out a purpose of the system at the supra-personal system level – for instance, 
in Durkheimian functionalist terms. The point is that it would be contrived to call such a function 
‘cognitive’ because it does not resemble any paradigmatic cognitive function. This is quite unlike the 
case of distributed cognitive systems: controlling an airplane is sufficiently like controlling a body to count 
as cognitive and storing and remembering events together is sufficiently like storing and remembering 
events alone to count as cognitive. A distributed perspective on a symbiotic system, by contrast, is not a 
perspective on a cognitive system but a perspective on a system that shapes and enables cognitive 
processes – processes which are discernible from a centered perspective. (Slors, Symbiotic cognition as an 
alternative for socially extended cognition)

D. The problem of centering perspectives in social systems



3. A general categorization: dependency and integration

Embedded cognition Symbiotic cognitionExtended cognition Distributed cognition

Individually-bound 
point of view

Low dependence on 
external element

Low integration with 
external function

Individually-bound 
point of view

High dependence on 
external element

Low integration with 
external function

Individually-bound 
and collectively-bound 
point of view

High integration with 
external function

Low dependence on 
external element

Collectively-bound 
point of view

High integration with 
external function

High dependence on 
external element

D. The problem of centering perspectives in social systems
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Embedded cognition Symbiotic cognitionExtended cognition Distributed cognition

Individually-bound 
point of view

Low dependence on 
external element

Low integration with 
external function

Individually-bound 
point of view

High dependence 
on external element

Low integration with 
external function

Individually-bound 
and collectively-bound 
point of view

High integration with 
external function

Low dependence on 
external element

Collectively-bound 
point of view

High integration with 
external function

High dependence on 
external element

D. The problem of centering perspectives in social systems

Social organizations are too detached from 
us (low integration) for its epistemic 
properties to be called “cognitive” when 
seen from a collective perspective



3. A general categorization: dependency and integration

Embedded cognition Symbiotic cognitionExtended cognition Distributed cognition

Individually-bound 
point of view

Low dependence on 
external element

Low integration with 
external function

Individually-bound 
point of view

High dependence on 
external element

Low integration with 
external function

Individually-bound 
and collectively-bound 
point of view

High integration with 
external function

Low dependence on 
external element

Collectively-bound 
point of view

High integration 
with external 
function

High dependence 
on external element

D. The problem of centering perspectives in social systems

Distributed systems are autonomous enough 
to be analogous to individual mind-body 
relations of control – thus more easily
recognizable as cognitive operations



4. Surrogate reasoning

A. A formal theory of surrogate systems
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A. A formal theory of surrogate systems



4. Surrogate reasoning

A. A formal theory of surrogate systems

Consider these two systems:

Venn diagram Euler diagram

Presumably, these two representations have the same information content, namely, that all As are Bs. 
But they present this information in different modes. What then constitutes this difference in mode?
(…) Roughly, then, difference in mode may consist in differences in both semantic rules and syntactic 
conventions. The above diagrams differ in both counts. Given a mode, then, we can collect representations 
that obey the syntactic and semantic rules that determines the mode. (…) we wish to study different modes 
in which representations present information, analyze the potentials of these different modes to mediate, 
hinder, assist, and control the user’s reasoning, and thus account for the different degrees and kinds of 
efficacy exhibited by the different modes  (Shimojima, On the efficacy of representations)



4. Surrogate reasoning

B. The constraint hypothesis

Representations are objects in the world, and as such they obey certain structural constraints that 
govern their possible formation. The variance in inferential potential of different modes of 
representation is largely attributable to different ways in which these structural constraints on 
representations match with the constraints on targets of representation (Shimojima, On the 
efficacy of representations)



4. Surrogate reasoning

Harry is asked to describe the geographical features of the village 
in which he grew up, as accurately as possible, by memory. After 
some failed trials of recollecting the geographical features of his 
home village with no tools, he decides to draw an approximate map 
of his home town. On the basis of fragments of his memory, he 
draws lines and curves on a sheet of paper to represent the streets, 
pathways, rivers, and such. He then uses wood blocks to represent 
the buildings that he remembers to have existed, and places them on 
his map, to represent the approximate locations of those buildings.

At the beginning of this procedure, Harry remembers the locations of a 
river, two roads, and several houses, and constructs the following 
tentative map:

C. The case of Harry



4. Surrogate reasoning

C. The case of Harry

He recollects one more piece of information about his home village, 
that is:

(θ1) The house K was halfway between the houses L and M.

To present this new fragment of memory in his map, Harry puts a 
wood block standing for the house K between the wood blocks 
standing for the houses L and M.

As the result of this simple operation, Harry’s map now presents many 
pieces of new information, other than θ1, that were absent from the initial 
map. Among them are:

(θ2) The house K was across the house F over the river.
(θ3) The house K was closer to road 1 than the house M was.
(θ4) The house M was closer to the bridge S than the house K was.
(θ5) The house K and the house A had the road 1 in between.



4. Surrogate reasoning

D. Formal components of a reasoning system

Surrogate domain, S = ( S, Σ )

Target domain, T = ( T, Θ ) 

Information links, L = ( ~>, => ) 

Action space on S, A = ( A, Ω ) 

Method for action filtering, M = (Θ, Ω ) 

Constraints on domains D = (D, ∆ ) 

(Barwise and Shimojima, Surrogate Reasoning)

Reasoning system: R = <T, S, =>, A, M>
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4. Surrogate reasoning

E. Free rides and over-specification
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4. Surrogate reasoning

F. Forms of constraint projection

Projection by medium, when we cannot 
present some information in S without also 
being constrained to present some other 
information. (nomic constraint)

Projection by action, when the way 
operations we do in S are composed requires 
certain information to presented in in-
between steps.

Projection by method, when it is the 
connection between target situation and 
possible actions on surrogate that leads the 
output of actions on S to also carry additional 
information. (conventional constraint)



4. Surrogate reasoning

G. Linguistic and diagrammatic modes

All diagrammatic representation systems project some non-trivial nomic constraints. No 
linguistic systems do so. Put informally, the proposal is that all graphical systems have some 
non-trivial nomic constraints on the structures of their representations that prevent them from 
presenting certain information in particular ways without presenting certain other, while no 
linguistic systems have such constraints on the structures of representations. (Shimojima, On 
the efficacy of representations)
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A. Recapitulation

Extended cognition Symbiotic cognition

Surrogacy structure

“Constraint hypothesis”

Improved reasoning through surrogacy relies on the free 
rides afforded by the structure of the mediating system

Power of material organization:

Diagrammatic systems carry material constraints, while 
linguistic ones have only conventional ones – they are 
more flexible, but are less generative. At the same time, 
conventional systems that are isomorphic to material 
ones tend to reproduce this quality.



5. Free association and novel forms of thinking

B. Forms of change (1): efficient surrogates and “representational redescription”

Two factors, I suggest, conspire to enable us to rise above our computational roots. The first is our old
friend, external scaffolding. The second involves a more tendentious idea, namely, that we are
internally driven to reorganize our own knowledge continually in purely exploratory ways. It is the
combination of these two factors that (I believe) explains our peculiar degree of communal cognitive
success. (…) At the very simplest level, standard connectionist gradient descent learning can give rise to
what, from the outside, can look like a series of radical leaps or discontinuities in acquired knowledge.
(…) But this may not exhaust the tricks in the canny human cognizer. One conjecture is called
“representational re-description”. The conjecture is that human learning incorporates an
endogenous drive to go “beyond success”. Thus imagine a being who has achieved a good working
solution to a specific problem. If that being were a standard connectionist network, no further learning
would occur. In the absence of error messages, the learning algorithm remains effectively inert. But if
that being were a re-describer, she would take the absence of error as a signal to seek re-organizations
of her knowledge – reorganizations that might permit greater control, or involve integrating this
ability/knowledge with other aspects of her skills and understanding. (Clark, Economic reason: the
interplay between individual reason and social institutions)
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Modification in an object: changes to state of affairs that do not alter what 
the object O is (“an ice cube melts”)

Objective Fact: changes to state of affairs that require auxiliary indexical
reference to situation (EO) in order to name the object O (“this ice cube 
melts in this way”)

Weak singularity: change to state of affairs where the indexical reference 
EO is the main determinate of the object O (“this thing, that does this thing
in this way – even though it is usually just an ice cube”)

Strong singularity: change in state of affairs where a new type of 
determination for the object (Ex) is extracted from its material, turning it into 
something else (O’) (“there is something in this object which defines it, first 
of all, as a testing ground for a scientific hypothesis concerning friction in 
liquids rather than as something meant to cool my beverage”)

C. Forms of change (2): objects, forms and constraints



5. Free association and novel forms of thinking

Modification in an object: change in state of affairs that does not alter what 
object O it is (“an ice cube melts”)

Fact: change in state of affairs that requires auxiliary indexical reference to 
situation (EO) to name the object O (“this ice cube melts in this way”)

Weak singularity: change in state of affairs where the indexical reference 
EO is the main determinate of the object O (“this thing, that does this thing 
in this way – even though it is usually just an ice cube”)

Strong singularity: change in state of affairs where a new type of 
determination for the object (Ex) is extracted from its material, turning it into 
something else (O’) (“there is something in this object which defines it, first 
of all, as a testing ground for a scientific hypothesis concerning friction in 
liquids rather than as something meant to cool my beverage”)

Metaphor which connects either forms or situated 
parts of the world with attributes of a concept

Regular surrogacy which connect situated parts of the 
world to others, hence equating their actual 
constraints up to some resolution (error margin)

Sublime surrogacy which connects situated parts of the 
world to a partially known object, using the constraint on 
knowledge of the surrogate to name unknown parts of 
the target

Generic surrogacy which connects situated parts of 
the world to the logic of an inexistent part of the object, 
so that the new constraints on the generic subset might 
illuminate unknown constraints in the target system. 
(organizational re-description)

C. Forms of change (2): objects, forms and constraints
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