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Abstract

This paper explores the problem of the goal of understanding, proposing that un-
derstanding may be linked to prediction. The approach taken is functional and evo-
lutionary, and it integrates an epistemological perspective with the insights of the
predictive processing models of cognition. I first consider the possible goals of un-
derstanding, taking as few epistemological assumptions as possible. I take into ac-
count the notions of ends in themselves and of explanations, and I distinguish be-
tween internally-oriented goals and externally-oriented goals. Then I present how
prediction might be connected with the goal of cognition as a whole. To show the
advantages of this view, I propose three thought experiments: the dark room, the
imaginary room and the transparent room. These thought experiments demon-
strate that understanding is not necessarily in contrast with prediction, and must be
linked with the notions of trust and timescale. I address the potential objections and
conclude that connecting understanding to prediction leads to a description of un-
derstanding as an epistemic success involving the management of corpora of infor-
mation, ultimately connected to the precision-weighting of epistemic networks.

Keywords: Prediction, Understanding, Predictive processing, Goal, Transparency,
Dark room problem.

1. Introduction

In this paper, I analyse the problem of the goal of understanding. The rationale
behind this attempt is to answer Trout’s (2017) perplexities about the literature on
understanding by offering a functional approach.

Understanding has been connected with science and its goals, but only a few
attempts—e.g. Hannon (2019)—have been made to explicitly describe its goal.
Here, I suggest that the goal of understanding might be connected to prediction.
This proposal is counterintuitive, as some literature sees understanding and pre-
diction as contrasting goals. To make sense of this objection, it is necessary to
look further at the relationship between these two notions.

I first give a picture of the state of the literature. I then argue that the goal of
understanding should be connected to the goal of cognition as a whole. To do
this, I introduce a sketch of a popular wave of models of cognition: the predictive
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processing models (Clark 2015, 2023). I consider possible objections and, building
on the well-known “dark room problem”, I create two similar thought experi-
ments, “the imaginary room” and “the transparent™ room”. 1 then conclude by re-
evaluating the proposal that links understanding and prediction.

2. A Functional Approach to Understanding: Finding a Goal
for Understanding?

Unfortunately, defining understanding is complex. A wide array of models have
been brought forward, describing it as a set of knowledges and explanations
(Grimm 2014, 2019; Khalifa 2017), as an ability (Hills 2015), as a way to balance
or visualise models (Elgin 2017; De Regt 2017), etc. This extreme variety has led
Trout (2017) to suggest that there is no agreement on most of the central features
of understanding (factivity, origin, transmission, etc.).

One possible way out of this difficulty is to consider a functional analysis of
understanding: we could find understanding’s goal, and see what this tells us
about its features. In epistemology, Craig (1990) has done this to describe
knowledge. In trying to do the same for understanding, it might be possible to
develop an analysis with minimal assumptions. I am going to limit myself to the
following five:

(a) understanding is an epistemic success;

(b) understanding has to do with whole corpora of information;

(c) the level of understanding of an item is directly proportional to the expertise
of the reasoner;

(d) understanding should be interpreted from an evolutionary point of view;

(e) it is possible to conceive of a state of maximal understanding.

These assumptions seem uncontroversial, since there is no claim regarding factiv-
ity, transmission, transparency, or origin; nor do they necessitate a commitment
on the relationship between knowledge and understanding. The most theoreti-
cally challenging assumption might be (d), since most descriptions of understand-
ing are compatible with evolutionary considerations but do not explicitly follow
them. There are, however, four reasons to accept (d).

The first is that, while not being explicitly endorsed by him, (d) is closely
connected to Craig (1990)’s original genealogical research (Kusch and McKenna
2020). Craig’s methodology has at its core a focus on the adaptive function of
shared epistemic practices. A second reason to adopt (d) is that linking understand-
ing to corpora of information and expertise—(b) and (c)—necessarily suggests it
has a psychological component. I.e., dealing efficiently with corpora of infor-
mation effortlessly requires specific psychological techniques that make this trac-
table. An example is that of fast-and-frugal heuristics (Gigerenzer 2023): these are
expert reasoning strategies developed to find satisficing shortcuts for decision
making when there is informational overload. Ignoring the evolutionary compo-
nent of these techniques, which hinge on effort and contextual constraints, would
be misguided. An evolutionary approach is also encouraged because understand-
ing, while being an epistemic success (a), also has pragmatic consequences (which
is implied in any intuitive description of expertise (c)). Pure epistemology is
equipped to deal with the abstract component, but only an evolutionary model
can best describe both aspects. By abstracting away from practical purposes, the
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epistemic perspective dismisses them as goals of secondary importance. Evolu-
tionary considerations, instead, give a unified picture where effortful cognitive
activities are themselves motivated by the existence of external benefits. A last
advantage of this theoretical framework is that it is fecund. Classical approaches
with purely definitional goals thus far have not produced conclusive results or
long-standing agreement. The decision to accept (d), then, is partly programmatic:
it allows for a diverse and innovative perspective on the literature, while being
perfectly compatible with it.

Having accepted these assumptions, a functional analysis of understanding
starts by considering that understanding might be an aim in itself. If this were the
case, having understanding would be a desirable state regardless of its practical
utility. This view appeals to our intuition that anything is worth understanding.
There is truth in this intuition; nevertheless, it needs to be at least partially re-
jected.

First of all, if understanding is to be analysed following (d), claiming that it
is an end in itself would be inappropriate. From an evolutionary perspective, this
insight would not exhaust the description of it that should be given. Take the ex-
ample of logical deduction. It is clear that having a formalised deductive calculus
is an end in itself because we regard this kind of intellectual achievement as in-
herently valuable. Evolutionarily, however, it would be strange to argue that hu-
mans have evolved deductive abilities specifically to develop a formalised deduc-
tive calculus. The significance of this specific intellectual achievement is discon-
nected from the broader purpose of the ability that has generated it. Moreover,
claiming that understanding is an aim in itself precludes a functional approach:
by dismissing the existence of a purpose, it gives no insights into what features
understanding might have adapted to fulfil that purpose. Take the example of a
piece of art, like Guernica. From believing that the goal of Guernica is to de-
nounce the horrors of civil war, one could derive that the distortion of the subjects
in the painting is an essential feature of it, because it contributes to its purpose.
However, since it is an intellectual achievement, Guernica would be valuable
even if it did not impart a social message. Saying this, however, shifts the focus
from what features contribute to a goal to what features make the artwork a piece
of art. Unfortunately, to determine what features make Guernica a piece of art,
one would have to already have a definition of what constitutes art. So the ap-
proach which advocates for intrinsic value does not manage to derive from this
claim the definition of the intellectual achievement (but has to presuppose it).
Conversely, the functional approach has the tools to recognise why intellectual
achievements are intrinsically valuable: Guernica could fulfil an external goal, and
this potentiality makes it valuable even if it is not actually fulfilled. Like a work of
art, understanding has an element of practical futility to it, since it does not need
to serve a purpose to be valuable. This element of futility justifies our intuition
that anything is worth understanding. But—in the same way analysing the in-
tended public and message of an artwork is usually illuminating—it might be pro-
grammatically advantageous to see understanding as purposeful.

The next natural step is to consider that understanding might have a proper
goal. A variety of different attempts go about this problem, both directly and in-
directly. Hannon 2019 is the main direct approach. Hannon, following the link
between understanding and explanation (Khalifa 2017; Strevens 2013; Hills
2015), argues that the goal of understanding is identifying good explainers. This
result is simple and intuitive, but it shifts the problem of the goal of understanding
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to that of explanation. Either one assumes that explanation is an end in itself, or
the goal of explanation has to be shown. I do not believe explanation can be con-
sidered an end in itself, especially if understood according to Van Fraassen
(1980)’s communicative account of explanation. Moreover, if one preferred an
ontological view of explanation, it would be at odds with (d). It is more promising
to look for a goal for explanation.

The literature on the topic is sparser than one would imagine. Grimm (2010)
explains this poverty by arguing that it is a widespread assumption that under-
standing is the goal of explanation. Grimm'’s conclusion is alarming when cou-
pled with Hannon’s: the latter suggests that understanding serves explanation,
while the former claims that understanding is the goal of explanation. We are
locked in a loop. It could be argued that this loop is a virtuous feedback and feed-
forward circle. Nonetheless, this would not help describe the phenomenon in
more detail. A way to avoid this loop is to posit that there are other goals of ex-
planation. I do not want to follow this strategy, since I am convinced by Grimm’s
arguments. Therefore, this alternative will not be pursued in this paper, but it is
not defeated and might be considered elsewhere.

What I propose is more in line with the notion of the value of understanding,
as can be found in Grimm 2012; Wilkenfeld and Johnson 2019. I consider this to
be an indirect way to get to the notion of the goal of understanding. This literature
claims that the value of understanding can be analysed following the value prob-
lems (Pritchard et al. 2010). The most salient is the “quaternary value problem”
(Wilkenfeld and Johnson 2019), which asks how an epistemic state can be useful
not only for a reasoner but for others as well. The authors show that understand-
ing is chiefly suitable to be “for hire”, which is a consequence of (c), i.e. of the
assumption that understanding is a measure of expertise and, therefore, has a so-
cial function. The value of understanding, then, is linked to expertise, i.e. with the
ownership of certain skills, of which it might be useful to give a brief, not exhaus-
tive list: the ability to manipulate or compress information (Wilkenfeld 2013,
2019); the ability to navigate modal spaces (Le-Bihan 2017); the ability to answer
what-if questions and give explanations; etc. More generally, there are three ex-
amples of highly abstract models describing these abilities:

o Hills (2015) describes understanding-why p as linked to cognitive control, de-
fined as the ability to
1. follow some explanation of why p given by someone else.
2. explain why p in your own words.
3. draw the conclusion that p (or that probably p) from the information that q.
4. draw the conclusion that p' (or that probably p') from the information
that q' (where p' and q' are similar to but not identical to p and q).
5. given the information that p, give the right explanation, q.
6. given the information that p', give the right explanation, q' (Hills 2015: 3).
¢ Elgin (2017) argues that understanding is linked to good representations of
the external world, via true models and felicitous falsehoods which are in re-
flective equilibrium.
e De Regt (2017) shows that understanding is linked to intelligibility. He then
provides the following criterion: “A scientific theory T (in one or more of its
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representations) is intelligible for scientists (in context C) if they can recog-
nize qualitatively characteristic consequences of T without performing exact
calculations” (De Regt 2017: 102).

It would seem that this analysis could end here: the goal of understanding is to
develop a set of skills, such as the ones presented. I feel this conclusion is prema-
ture, as it is important to avoid the risk of shifting the focus from one problem to
another without conceptual gain. The necessary question, then, is: what is the aim
of these skills? This question is puzzling, as different skills might have different
practical goals. Nonetheless, these goals might fall into useful categories. Specifi-
cally, it might be said that a skill can be internally-oriented or externally-orviented. A
skill is internally-oriented when it is employed to manage, construct or manipulate
epistemic networks. A skill is externally-oriented when it has a pragmatic goal in
the environment of a reasoner.' An example of internal skill would be the ability
to fine-tune the confidence a reasoner has in a claim by putting it to the test intel-
lectually. Examples of external skills would be the ability to drive a car or cook a
meal. As already mentioned, understanding is linked to both kinds of skills. Yet,
it would seem extremely strange if this analysis concerned itself chiefly with ex-
ternal skills. When analysing understanding, (a) always needs to be kept in mind:
understanding is not only a success but an epistemic success. And, indeed, most
of the abovementioned abilities are internal. An analysis focused on pragmatic
skills would miss the mark not because these pragmatic skills are less important,
but because an epistemological analysis should be conceptually capable of de-
scribing how these external skills come about from the cognitive and informa-
tional network of a reasoner.” If we did not care about this internal component of
understanding, a strictly behaviouristic analysis would suffice.

If one accepts that the initial assumptions grant the view that the value of
understanding is linked to the development of internal skills, what comes next is
the problem of why these skills need to be developed. The process of inquiry is
always the same. We have already ruled out, because of (d), that these skills might
be useful only to perpetuate a state of understanding. Additionally, if the skills
that characterise understanding were developed to expand understanding, these
very skills would be completely useless once maximal understanding had been
achieved.? Thus, it is reasonable to conclude that these skills are useful for some-
thing else. What this something might be remains open to debate. I propose this
to be prediction.

To recap, it is assumed that understanding is connected with the cognitive
network of a reasoner (b). Per (d), it is necessary to evaluate the evolutionary role
of these networks, focusing on a goal that we would characterise as an epistemic
success (a), which is directly proportional to the expertise of a reasoner (c) and
that would be useful even if the reasoner reached maximal understanding (e). I
believe prediction complies with these requirements. Beyond being a pragmatic
success, prediction is also an epistemic success [a]—as is demonstrated by the
value of abstract predictions—connected to the grasp of multiple information [b].

' T am going to use the terms “internal skill” and “external skill”, for simplicity.

2 This approach is, by design, at some level internalistic. Nonetheless, this is a widespread
assumption in the literature, so it is not a specific flaw of this proposal.

3 Even accepting that maximal understanding is never attainable, this argument would still
suggest that the more understanding grows, the less these skills are valuable.
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Moreover, predictive ability should be strongly correlated with expertise [c]. Fi-
nally, making predictions would be useful even for an agent with maximal under-
standing [e]: predictions are an epistemic good that is inherently pragmatically
fecund.

To claim that understanding, from an evolutionary perspective, serves pre-
diction means to attribute a central evolutionary relevance to prediction. This cen-
trality needs to be motivated (to have [d]), which I will do in the following section.

3. A Brief Sketch of Predictive Processing

The goal of this section is to briefly present a wave of influential philosophical
models on cognition that explain the evolutionary function of prediction. Exam-
ples of these models are: the theory of active inference (Friston et al. 2016); predictive
coding (Shipp 2016); predictive engagement (Gallagher and Allen 2018); the predictive
theory of emotion (Barrett 2017); and predictive processing (or radical predictive pro-
cessing (Clark 2015, 2023; Hohwy 2020). All these models hinge on one intuition:
cognitive agents continuously try to anticipate their environment. I.e., all cogni-
tive processes (e.g., reasoning, aesthetic, perception and psychology) are focused
on prediction.

I am going to present only one of these models, i.e. the model of radical pre-
dictive processing (RPP). RPP develops the idea that it is exceptionally inefficient
for an agent to always be reactive towards their environment. There is necessarily
always a delay in the response an agent has to a stimulus, and if the agent had to
rely on a mechanism of this kind it would fail miserably because of all the delay
accumulated in the analysis of each input, in the integration of those inputs within
an epistemic framework and the elaboration of an appropriate response. The effi-
cient way to work around this necessary delay is to anticipate stimuli actively.
And the most efficient way to do this is to always keep a model,* a handy network
of information about what is going on. This model is a baseline to predict incom-
ing stimuli, and it is highly structured—with different pieces of information hav-
ing different weights per their relevance—and influenced by considerations of
economy, computational efficiency and functionality. Of course, since no model
can be perfect, it is updated and modified to be as accurate as possible when in-
coming stimuli do not match the already made predictions, i.e. when there is pre-
diction error. By integrating and analysing prediction errors, agents identify salient
features of their environment (variations) efficiently and are immediately prone
to direct their resources where needed. Agents, in other words, minimise the pre-
diction error.

There are two main consequences. First of all, if agents keep models contin-
uously online, then it should be expected to find that brain structures are exter-
nally oriented. This is exactly what empirical evidence suggests, with top-down
connections being twice as many as bottom-up ones (Clark 2023). Moreover, a
great deal of evidence shows how predictions construct both perception and con-
ceptual interpretation. From a perceptual point of view, the experiments con-
ducted with Mooney figures (Brodski et al. 2015) show how prior expectations
are essential in the development of sense-making at all levels. The same effect is

4T use the word “model” because it is an extremely general word, to be as neutral as pos-
sible on the epistemic and ontological nature of this network.
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a well-established result on a more abstract level, both in cognitive science and
philosophy (De Regt 2017).

Secondly, the minimisation of prediction error can be achieved via a variety
of strategies. The most immediate is action, that, as a consequence, is smoothly
incorporated within a framework that unites it with model-building, reasoning
and prediction. Action, in Clark’s view, minimises the prediction error by ful-
filling the predictions themselves (e.g., if there is an expectation for something to
be in a position, the most effective way to satisfy it is to move the object there).

There are, however, other possible strategies. When minimising error, agents
need to take into account the level of uncertainty of the environment in which the
interaction takes place. In epistemological terms, they need to evaluate how hos-
tile the environment is (Battaly 2018). Thus, agents need a precision-weighting tool
that modulates the degree of stability of both their internal model and the precision
error they sense. I.e., they need to use reasoning strategies to manage their priors
accordingly to the context in which they are operating. In Clark’s opinion, this
precision weighing is a fundamental and often overlooked part of RPP.

Before exploring the epistemological consequences of this approach, I would
like to briefly consider some objections that have been raised to RPP. The first is
that RPP can be interpreted as hinging on the optimisation of predictions (Bowers
and Davis 2012a, b). Of course, empirical evidence shows otherwise: once again,
Gigerenzer (2023) shows agents find satisficing, and not optimal, solutions. How-
ever, there is reason to dismiss this objection: most accounts of PP, e.g. Friston et
al. (2012), do in fact include optimisation assumptions, but not as optimisations
of predictions, but rather as minimisation of error. This might seem merely a differ-
ence in terminology; however, there is a fundamental insight which drives a
wedge between these two kinds of optimisation: errors are not always perceptible.
Optimising predictions all the time would be cognitively burdensome and in con-
trast with the empirical findings on satisficing. Errors, on the other hand, often go
unnoticed (Mercier and Sperber 2017) because they might not be disruptive
enough to have real consequences. Only errors which are noticeable need to be
minimised. This means that error minimisation is a less burdensome kind of op-
timisation, compatible with the idea that humans are cognitive misers (Stanovich
2020). Thus, the optimisation assumptions of RPP are not too problematic.

A second interesting objection argues that predictive processing is a rephras-
ing of already known mechanisms, with no actual conceptual innovation (Cao
2020). For instance, the influence of top-down mechanisms is hardly new (e.g.,
think of the Gestalt approach in psychology). Moreover, there is no precise way
to empirically differentiate RPP and previous models because they use conceptual
constraints that are informationally equivalent (Cao 2020). For instance, traditional
models view bottom-up inputs as carrying information about the external world,
which—they assume—has to be compared to already set priors; RPP, on the other
hand, sees them as information about the difference between prediction and ac-
tual input. In both cases, then, the bottom-up inputs are viewed as information
conditioned on already existing information. Nonetheless, this objection still fails
because it does not take into account the conceptual advantages of RPP. Tradi-
tional models are descriptive, and their descriptions are close to RPP’s ones. RPP,
however, by introducing philosophically relevant notions and by shifting the fo-
cus to top-down elements, has a fundamental normative dimension. RPP does
not merely explain that top-down and bottom-up mechanisms interact like that,
but shows why they have to.
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Thus, RPP represents a rather stable and fecund framework to model how
cognitive agents work, and its main focus on prediction suitably supports the fun-
damental evolutionary and conceptual role we have attributed to it [d].

4. Dark, Imaginary Rooms and Transparent* Rooms

Having determined that understanding should be linked to prediction, and that
prediction has a fundamental goal in cognition, I now consider a possible objec-
tion to my proposal, made evident in Cartwright 1983, Potochnik 2017, De Regt
2017, Chirimuuta 2022.

This objection argues that understanding and prediction are contrasting
goals. Potochnik (2017) explains that understanding and prediction are two inde-
pendent aims of science and that reasoners often have to sacrifice one to achieve
the other. An example would be the use of statistical models in ecology, which
are useful prediction tools, but are extremely hard to understand. Conversely, to
make a model understandable, idealisations are often introduced, making it
suboptimal for prediction. Something similar is suggested by De Regt (2017): de-
tailed models might be useful in making predictions, but they are hard to visualise
and, therefore, may be overlooked in favour of more manageable ones. However,
if this were the case, the thesis I have proposed would be incoherent. Nonetheless,
I do not want to give up on it too quickly, as the feeling that understanding and
prediction might be linked is itself pervasive in the literature (Wilkenfeld 2013).
Furthermore, doing as much would be theoretically costly, since it would neces-
sitate a deep fracture between the literature on understanding and that on cogni-
tion. Thankfully, this might not be necessary. In the following, I am going to show
how considering some variations of a famous objection to RPP, i.e. the dark room
problem, might suggest a solution.

The dark room problem (Sun and Firestone 2020) has been developed as an
objection to predictive processing. It is meant to prejudice the assumption accord-
ing to which the goal of cognitive agents is to minimise their prediction error. The
idea is that the most effective way to minimise a mismatch between predictions
and inputs is to just sit in a dark room where no salient new inputs can be found.
This creates a paradoxical scenario that is easily refutable by explaining that pre-
diction is just one of the goals of any agent. Even if we get rid of this sceptical sce-
nario easily, it is difficult to dismiss the objection that a model such as RPP creates
a theoretical expectation that agents naturally avoid change and new environ-
ments to optimise their predictions. It has been noted (Miller et al. 2024), how-
ever, that humans are keen information-seekers and go to great lengths to culti-
vate a feeling of unpredictability. This empirical finding seemingly contradicts the
core tenets of RPP. One possibility to explain this would be to appeal to the above-
mentioned claim that understanding and prediction do not go hand in hand. This
would allow us to suggest that, since both understanding and prediction are goals
of cognition, what does not work in the dark room is that, in it one would have
perfect predictions, but no real understanding: there would be nothing that we
could intuitively characterise as an epistemic success as predictions themselves,
in this scenario, would not be a success of any kind. This would intuitively explain
why agents seek information (i.e., they crave understanding), but would get us
right back to the start.

I believe that there are at least two other possible scenarios of this kind that
can be conceived and that could help RPP deal with the dark room problem: an
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imaginary room and a transparent* room. These rooms are intended to be thought
experiments, therefore, neither is prima facie empirically acceptable.

First, I propose to consider an imaginary room. In this room, a reasoner
would interact only with a fictional environment of their creation, ignoring all
external stimuli. In this room, the prediction error should be completely elimi-
nated. This case is analogous to that of the dark room, and the solution might be
the same: in an imaginary room, there are accurate predictions, but no under-
standing. It is not a surprising conclusion, given that the reasoner in this thought
experiment is by definition detached from reality and, thus, understands nothing
of external phenomena. Still—even excluding the value of felicitous falsehoods
(Elgin 2017) and idealisations (Potochnik 2017)—fiction should be afforded some
credit in helping reasoners understand, as other authors (Foley and Matter 2019)
have argued. This seems necessary if one is to afford the study of literature and
art the status of providers of understanding.

Were we to be completely conservative and ignore the understanding pro-
duced by fiction, both thought experiments would seem to validate the belief that
there is a contrast between prediction and understanding. However, there is still
one room to examine before accepting this. Consider a transparent* room, mean-
ing a room where a reasoner interacts with the real world but where all predictions
are by definition effortlessly accurate. I use the term “transparent*” to indicate a
kind of cognitive transparency where the relationship between a reasoner and
their environment, both internal and external, is effortless, direct and phenome-
nologically immediate.” Examples of transparency* would be how an English
word is experienced by a native English speaker, or how calendars are trusted
without question when setting dates. In the transparent* room, the environment
is experienced naturally, without any sense of puzzlement. What best approxi-
mates the transparent* room is the experience of going about a very familiar en-
vironment doing a very familiar task. This familiarity, however, would be taken
to the extreme: by definition, every aspect of the experience, no matter how small
or unimportant, should feel perfectly familiar and almost necessary. From a con-
ceptual point of view, this is exactly like positing the existence of an oracle that
automatically suggests perfect predictions to a reasoner as they go about their life.
My intuition is that there is something strange about this kind of situation, but it
is difficult to pinpoint what. On the one hand, predictions are by definition accu-
rate; on the other, there seems to be no reason to negate understanding to an agent
in this condition. The reasoner interacts freely and naturally with the outside
world and can apply epistemic abilities and models to phenomena. It seems en-
tirely incidental that the model the agent has is perfectly accurate, and this should
not preclude understanding. On the contrary, this kind of agent would seem to
have maximal understanding. Still, there is a mounting sense of uneasiness.

If the problem with these examples were that there is a trade-off between
understanding and prediction, we would not be able to explain what is unsettling
about the transparent* room. This suggests that there is another problem, more
radical and conceptually prior: these rooms are implausible to begin with. This
might seem a simplistic solution, seeing that I have asked to consider these

5 I borrow this term, transforming it in ’transparent®’, from the literature on cognitive ex-
tension and integration (Heersmink 2015), where ‘transparent’ is used to indicate that ex-
ternal resources are integrated by a reasoner only when they are directly and immediately
experienced.
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thought experiments. However, I feel that it would be beneficial to diagnose why
these rooms cannot exist. In my opinion, what makes these rooms unbelievable is
that cognitive agents, when placed in an environment for an extended period of time,
have an innate expectation of the non-uniformity of the world. This has been em-
pirically demonstrated. It is known that cognitive agents are finders and exploiters
of regularities, even biased towards regularities. However, this propensity is bal-
anced out by an opposite tendency towards scepticism and distrust (Cosmides et
al. 2010; Mercier and Sperber 2017; Mercier 2020). It might be argued that the
never-ending need for regularities serves as a tool to avoid variation, precisely
because there is a prior expectation of this variation that needs to be contrasted.
In this view, it is evolutionarily advantageous to consider many scenarios to be
prepared for unexpected events and to learn to make predictions which are appro-
priate before necessity comes knocking. This explorative behaviour is compatible
with the finding that humans are cognitive misers because it is fostered and en-
couraged by specific reward systems which make the cognitive load worthwhile.

Such a prior expectation of the unexpected is reflected in this analysis. The
problem of these implausible rooms, then, is not one of contrasting goals, but of
timescale and epistemic trust. The dark room fails precisely because agents do not
expect the dark to last. The same goes for the imaginary room. In both cases, the
thought experiments are conceivable, but ultimately epistemically impossible be-
cause they conflict with a well-established expectation of the unexpected and,
thus, cannot be considered realistic by agents and cannot drive action. Rather,
they generate uneasiness and mistrust. I.e., it would be epistemically impossible
for an agent to think of the rooms as lasting and act accordingly; instead, the
rooms, at the very least, lead to a state of cognitive dissonance. A piece of evi-
dence supporting this claim is that agents who are not actively engaged in goal-
directed activities tend to mind-wander, creating other potentially useful predic-
tions. Thus, eliminating an external stimulus not only fails to satisfy all predic-
tions but also actively generates a flux of new predictions motivated by the unsat-
isfied expectation of the unexpected. Therefore, the failure of these rooms is not
grounded in a contrast between differing goals but in this epistemic impossibility.

The matter is more subtle in the case of the transparent* room. Of course,
the extreme regularity of a transparent* room is unrealistic. And, since the agent
within it would be unsettled by the unfulfillment of the expectation of the unex-
pected, it would also be epistemically impossible, in the same way the dark and
imaginary rooms are. But there is a more intriguing point. The transparent® room
is defined as a room where all expectations are fulfilled. However, given the fact
that agents by nature expect the unexpected, this room is also logically impossible:
to fulfil all expectations, it would also have to satisfy the expectation of the unex-
pected. This it cannot do, as fulfilling this expectation would by definition deter-
mine the unfulfillment of other predictions. Hence, the room is logically self-de-
feating.

Ascribing the failure of these rooms to something other than the trade-off
between prediction and understanding means suggesting that the problem usually
felt with these notions is better explained by other factors, such as timescale, trust
and pragmatic goals. Hence, there is no conceptual contrast between them: only a
problem of coordination between resources on a larger and dynamic timescale. In
this view, unintelligible models that give good predictions are not necessarily im-
possible to understand: it just takes time, effort and resources. And even models
that go beyond human categories can only be used insofar as they are understood,
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at least on some level (e.g., one has to understand why they work and how reliable
they are). Understanding, thus, is not antithetical to prediction, but functional to
it. To better describe this relationship, one should, therefore, focus on the notions
of time and control.

Before doing this, it is important to consider a last objection to RPP (Bowers
and Davis 2012a; Milkowski and Litwin 2022), linked to these notions. The dark
room was initially proposed as a way to falsify RPP. However, by putting the idea
of prediction in a temporal and satisficing perspective, one gains in conceptual fe-
cundity, but might be left with an underspecified and unfalsifiable model. Unfortu-
nately, even apparently futile actions could be justified as a means to minimise the
prediction error in the long run. Nonetheless, it is not impossible to find examples
of behaviours which violate the norms of RPP: an example would be the decision
to favour obsessive behaviours over explorative ones. If this decision were found to
be advantageous in the long run, this would falsify RPP. Even if one had to bite the
bullet and discard RPP as a strong and unified model, one could simply adopt it as
a general loose framework. This would allow for the incorporation of the concep-
tual relevance of prediction into diverse models. In any case, the intuition that pre-
diction is a core feature of cognition seems highly stable.

5. Understanding and Precision Weighting

In this section, I propose an epistemological description of understanding adher-
ent to the intuitions of RPP: understanding could be effectively described as a
highly dynamic process, where every accepted item might be put into question on
a longer timescale, where it is better to be safe than sorry. This, I think, is the best
explanation for the involvement of the notions of trust and time in understanding.

There are two very important consequences. First, connecting understanding
with epistemic trust means claiming that an agent is continuously engaged in a
process that is not only temporal but also active and interpretative. No method
and no information is secure and always has to be contextually evaluated. Thus,
understanding builds epistemic trust not by accepting a fixed and incontrovertible
model, but by making sure that the model is continuously put to the test.

Secondly, each piece of information is associated with a history, a context
and a strategy. Worryingly, in principle, this means information can never be con-
clusively described as useless. However, this just shifts the focus to how infor-
mation is efficiently dealt with: understanding has to be associated with a process
that examines information contextually by weighing its stability and its value. For
instance, to avoid informational cluttering (Friedman 2018), cognitive agents
might adopt an interest-driven approach and have to modulate their networks ac-
cordingly, by devaluing pieces of information of no use at that timescale. This is
what is described when understanding is associated with mechanisms of compres-
sion and unification, or with the research of difference-makers.

These insights suggest that most of the perplexities surrounding understand-
ing get softened.® The focus on factivity is still important (as we want good pre-
dictions), but highly contextually bound. Factivity is a goal, but it could help to
go through some detours to get there, as this might unearth precious information
which could be highly relevant (just as what happens in the imaginary room).

6T do not expect the following list to be exhaustive.
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Moreover, so is that on reliability and its value. The heart of the notion of relia-
bility might be in the post-decisional control of already accepted information or
methods. This means that the most valuable approach would be to concentrate
on mechanisms of epistemic vigilance (Sperber et al. 2010), often overlooked in
this literature. This also indicates that the relationship between understanding and
epistemic luck might be a complex one, where each still-frame of understanding
might be compatible with luck (Kvanvig 2003) but the process of understanding
as a whole might not. In the same way, regarding transparency, it might very well
be that most of the information considered by a reasoner is transparent, but the
attitude of the reasoner should not be steered towards transparency as a whole.

Once having derived these features of understanding, two considerations seem
immediately valuable. The first aspect is the question: given this description, where
does understanding fit within the RPP framework? For the sake of speculation, I
believe understanding could be linked to precision-weighting. As said, understand-
ing could be described as the process of maintenance and management of epistemic
networks, with the function of evaluating different pieces of information and the
context they are associated with. This is precisely what precision weighing does.
Moreover, this is the mechanism responsible for the evaluation of the reliability of
the prediction error. In addition, this hypothesis makes sense of a problematic as-
pect of understanding’s phenomenology: the feeling associated with it (Baumberger
et al. 2016). PP predicts that the precision weighing of cognitive items and signals
is associated with a flexible use of attention and meta-levels of prediction. In line
with this approach, a whole literature (Graziano and Webb 2015) shows how at-
tention schemas can create that distinct phenomenology.

Furthermore, these descriptions are not only realistic but are also in line with
many insights from the literature on understanding. For instance, the evaluation
of the degree of reliability of external stimuli is one of the components of under-
standing in Elgin (2017)’s model of reflective equilibrium. The same is true for De
Regt’s model of intelligibility (De Regt 2014, 2017). Moreover, the long-term stra-
tegic role of precision weighing fits perfectly with understanding’s link with cog-
nitive control, navigation of modal spaces or interest in counterfactuals. Another
consequence is that it provides an easy way to connect understanding and expla-
nation. This relationship has raised a few issues. Lipton (2008) argues that it is
possible to have understanding without explanation. Moreover, as already men-
tioned, there seems to be a conceptual loop around understanding and explana-
tion, where it is unclear which notion takes precedence. This description solves
these problems by positing three things. (1) Explanation is fundamental for un-
derstanding because it creates very stable prediction patterns. (2) The correct man-
agement of the epistemic network can be brought about by a variety of mecha-
nisms, thus making sense of the instances of understanding with no explanation.
(3) Explanation is functional to understanding, but by describing understanding
as a process, the problem of which notion is prior is less relevant. These conse-
quences also hint at a possible solution to the idea of varieties of understanding;:
different contexts demand different standards. For instance, the standard of ex-
planation should be required in cases of understanding-why, but not in less de-
manding contexts such as fiction.

To sum up, one might say that its function is to allow agents to use infor-
mation. This description solves the conundrum of understanding’s relationship
with knowledge by simply shifting the focus. While the research on knowledge
focuses on the content of cognitive items, here we describe the mechanisms of
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management of that information. The availability of pieces of knowledge is cen-
tral, and it may very well be that at each step, a still-frame of the epistemic net-
work of an agent (properly described as a state of understanding) is better described
as a set of knowledges. However, understanding per se takes into account how
they are structured and weighted in each context.

6. Conclusion

I have argued that, from a functional and evolutionary perspective, the goal of
understanding is connected to prediction, since there are reasons to dismiss other
possible goals and to believe prediction is the fundamental goal of cognition. To
do as much, I have introduced RPP and defended it from possible objections. I
have also considered an epistemological objection according to which prediction
and understanding are contrasting goals, and have dismissed it by appealing to
three thought experiments. Lastly, I have given a description of understanding as
connected to timescale, trust and the mechanism of precision-weighting of epis-
temic networks. Here, I highlight three possible future research directions.

The first is the possibility to explore how this approach is reminiscent of
Plato’s idea of episteme, as the ability to hold the contextually valid and relevant
information.” Understanding, seen as a maintenance mechanism of epistemic net-
works, could have precisely the function of allowing reasoners to hold infor-
mation in this flexible way. Moreover, this approach could lead to a strong de-
scription of understanding’s normativity. It links it to prediction, thus grounding
understanding in pragmatic accuracy, and to modulation of epistemic networks.
Since, in RPP, this modulation occurs through the activation of reasoning strate-
gies, it also links RPP to the normative constraints of formalised reasoning.

Another research avenue opened by this model is the integration in episte-
mological models of the notions of post-decisional control and epistemic vigi-
lance, often overlooked tools to describe the social and collective component of
understanding.

Taking a functional path to understanding, then, generates both plausible so-
lutions to existing problems and new research avenues.®
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