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Abstract

Over the past decades, due to the course towards digitalization of all
areas of life, interest in modeling and creating intelligent systems has in-
creased significantly. However, there are now a stagnation in the industry, a
lack of attention to analog and bionic approaches as alternatives to digital,
numerous speculations on “neuro” issues for commercial and other purpos-
es, and an increase in social and environmental risks. The article provides
an overview of the development of artificial intelligence (Al) conceptions
toward increasing the human likeness of machines: from the key ideas of
A. Turing and J. von Neumann, who initiated the digitalization of society,
to discussions about the definition of Al and the emergence of conceptions
of strong and weak Al. Special attention is paid to the approach of A. Slo-
man, to ideas about the architecture and design of complex artificial sys-
tems are considered, which make it possible to “emotionally” expand the
idea of weak/strong Al In the article’s section on the necessity and pos-
sibility of incorporating emotions into the architecture of Al, the authors
reveal the goals and methodological limitations for creating an emotional
artificial agent. In addition, the article briefly presents the main principles
of the authors’ architectural approach to the creation of emotional intellec-
tual systems on the example of the cognitive-affective model of architecture,
which allow modeling the impact of emotions on the cognitive processes in-
volved in decision-making processes. The described architectural approach
to modeling intelligent systems can be used as a conceptual basis for dis-
cussing and formulating a strategy for the development of neurocomputing,
philosophy of artificial intelligence, and experimental philosophy, for de-
veloping innovative research programs, formulating and solving theoretical
and methodological problems.
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APXMTEKTYPHbIH MOAXO0 K CO3IAHUIO
IMOIHOHATBHBIX HHTEJIEKTYAJbHBIX CHCTEM
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Mockoeckuii 2ocyoapcmeenHulil yHUSepcumem
umenu M.B. Jlomonocosa, Mockea, Poccus

0.3. llempyns
Mockosckuil auayUuOHHBIN UHCIMUINYN
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AHHOTALIMA

B TeyeHme moOCIEIHUX JECATHICTHH W3-32 Kypca Ha IH(POBH3AIUIO
BcexX 00JacTel KM3HM 3HAYUTEIBHO BO3POC MHTEPEC K MOJCITHPOBAHUIO
W CO3JIaHUI0 WHTEUICKTYallbHbIX cucTeM. OqHako cediyac HalOmromaeTCs
3aCTOM B OTpAaciu, OJOKHPOBAHHE aHAJIIOTOBOIO M OMOHMYECKOrO MOIXO-
JIOB B Ka4eCTBE aJIbTCPHATUBHBIX ITUPPOBOMY, MHOTOUHCIICHHBIEC CIICKYJIs-
MM Ha HEHpOoTeMaTHKe B KOMMEPUYCCKHUX U WHBIX LEIAX, POCT COIHATb-
HBIX W 9KOJIOTMYECKHUX PHUCKOB. B cTarbe mpeacTarBieH 0030p pa3BUTHS
npejacTaBieHui 00 uckyccTBeHHOM uHTeiekTe (M) Ha myTH K MOBBI-
MICHUIO YeJIOBEKOMOMAOOMSI MAIllMH: OT KIIOYeBbIX uiaei A. ThropuHra

* UccrnenoBanue BBIMOJHEHO IIPU  MOAJAEPKKE MEXAMCHUILTHHAPHOR
Hay4YHO-00pa3oBaTeabHOM IIKOJIBI MOCKOBCKOTO yHUBepcuTeTa «Mos3r,
KOIHUTHUBHBIE CUCTEMbI, UCKYCCTBEHHBINH MHTEIIICKTY.

103



Duoc. nayxu / Russ. J. Philos. Sci. 2021. 64(1) Bexmoput pazeumus uckyccmeenroeo...
u JIx. pon HeliMaHa, MoJIo>xMBIINX HaYaIo nmudpodusanuu odIecTsa, 10
JIUcKyccuii 00 onpeaencHud MU v MOSBIICHUN TIOJIOXEHUNH O «CHIIBHOM
u «cmabom» MU. OtnenpHoe BHUMaHUE ynerneHo moaxony A. CrnomaHna,
pPaccMOTpEHBI UACH 00 APXUTEKTYPE U IU3AMHE CIIOKHBIX HCKYCCTBEHHBIX
cucrteM, Ojarofaps KOTOPHIM CTAaHOBHTCS BO3MOXHO <«3MOIIMOHATBLHOE)»
pacuupenue uaen ciaboro/cuiibHoro M. B pasnene ctaThu, MOCBSIICH-
HOM HEOOXOJMMOCTH M BO3MOXKHOCTH BKJIFOUEHHUS 3MOIMH B apXHTCKTY-
py U, onucaHbl 11e711 ¥ METOAOJIOTHYECKHIE OTPAaHUUCHUS JIISI CO3JIaHU s
SMOIIMOHAJIEHOTO UCKYCCTBEHHOI'0 areHta. Kpome Toro, B crarbe KpaTKo
TIpEACTaBICHBI OCHOBHBIC MPUHITUITBI aBTOPCKOT'0 apXUTEKTYPHOTO MOIXO0-
Jla K CO3/IaHUIO0 AMOIMOHAIBHBIX WHTEIUIEKTYaJIbHBIX CHUCTEM Ha IpUMeE-
pe KOTHUTHBHO-a(h(HEKTUBHON MOJICITH apXHTEKTYPbI, KOTOPAs MO3BOJISAET
MOJICJTUPOBATh BIUSTHUE IMOIMHA HAa KOTHUTHUBHBIC MPOIECCHI, 3aJIEHCTBO-
BaHHBIC B Tpolieccax MPUHSITUS permeHud. ONMUCaHHBI apXUTEKTYPHBIN
MOJIXO/] K MOJISITUPOBAHUIO WHTEIJIEKTYaIbHBIX CUCTEM MOXET OBITh HC-
MOJI30BaH B KaY€CTBE KOHIICTITYaIbHOW OCHOBBI ITPU 00CYKIeHUH U Hop-
MYJIMPOBAaHUU CTpATerdy Pa3BUTHS HEHPOKOMITBIOTHHTA, (uiocodun
HCKYCCTBEHHOTO HHTEJJICKTa W OKCIEPUMEHTAIbHON (Guaocopuu, s
pa3paboTKu TUIOJOTBOPHBIX HAYYHO-HUCCIEIOBATEIBCKUX IPOrpamMM, Io-
CTAHOBKH M PEIICHHS TEOPETHIECKUX U METOJOJIOTUUECKUX MTPOOIIEM.

KiroueBble cioBa: Griiocodusi HCKYCCTBEHHOT'O MHTEIICKTA, CIa0bIit
WU, cunenwii U, smouuu, mudpoBusanus, aHTPOIOMOphU3M, HHTEI-
JIEKTyaJIbHBII areHT.
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Introduction

The relevance of the topic is determined, first of all, by the radical
changes that have swept modern society, the “digitalization,” which
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is the process of development and introduction of computers and soft-
ware into the communication and management systems of economy,
politics, and society, using the capabilities of high-level programming
languages, including their significant independence from specific
hardware. The ideological context of digitalization is created by two
key ideas: A. Turing’s idea about the similarity between a computing
machine operatings with a finite number of states and a person with
limited memory [Turing 1937] and J. von Neumann’s idea about the
identity of living organisms and finite automata [von Neumann 1995].
However, the main trend is set by the scenario of the imitation game
proposed by Turing [Alekseev 2013], if the machine succeeds in this
game, it will open the era of strong artificial intelligence.

The ultimate goal of modern digitalization is planetary artificial
intelligence (AI) and the transformation of human nature itself. This
idea is one of the dogmas of neo-mechanicism, a worldview based on a
formal numerical understanding of the world. Modern digitalization is
the implementation of this worldview in the field of technology, which
implies an essential restructuring of the entire scientific and technical
methodology in a formal and mathematical way, a finite unification of
tools, a rejection of bionic and analog approaches [Petrunya 2017]. The
above-mentioned trend has already slowed down the process of creat-
ing progressive neurocomputers. Their place was taken by imitation
mathematical models that have nothing to do with biological objects.

For this reason, the digital environment was initially perceived with a
fundamental strategic flaw — it is unfriendly, non-anthropomorphic, and
disproportionate to humans. Therefore, in the real practice of designing
computers and creating software for effective work here and now, it is
necessary to solve not only many technical problems. There is a need
to improve the efficiency of human-machine interaction, first of all, in
the development of user and other interfaces that are already actively
included in people’s lives and are used by banks, telecom operators,
and other areas of business [ Vedyakhin et al. 2021]. Unfortunately, the
solution to these problems occurs spontaneously with all the resulting
disadvantages.

Nevertheless, in Western cognitive science, one way or another, the
question of increasing the human likeness of machines was raised. First,
this is due to efforts to make a machine that is able to pass the Turing
imitation criterion. Second, this search has stimulated a set of relevant
practical challenges mentioned above, including user-friendliness and
usability. Below we will consider two approaches, which, along with
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many others, are used in cognitive and computer sciences to increase
the human likeness of machines: (a) a design approach in creating com-
puter architectures and (b) modeling emotions in these architectures.

Discussions on the concept of AI and A. Sloman’s
design approach

The term “artificial intelligence” was coined in the mid-1950s by
John McCarthy at the Dartmouth Conferences. A little later, in 1959,
McCarthy with Marvin Minsky organized the Computer Science
and Artificial Intelligence laboratory at the Massachusetts Institute
of Technology. It was McCarthy who became the main ideologist
and enthusiast of the field that J. Searle in the article “Minds, Brains,
and Programs” called strong Al [Searle 1980]. The concept of strong
Al originates in the Turing interpretation of the consequences of the
absence of a solution to D. Hilbert’s decision problem (das Entschei-
dungsproblem). E. Post provides a different, narrow understanding of
the consequences, considering his method and the machine proposed
for it as proving “...significant in the development of symbolic logic
along the lines of Godel’s theorem on the incompleteness of symbolic
logics and Church’s result concerning absolutely unsolvable problems”
[Post 1936, 103]. A. Turing expanded the problem field in the article

“Computing Machinery and Intelligence,” proposing to consider the
computational actions of a digital machine with a finite number of
states as identical to the computational activity of a person with limited
(finite) capabilities [Turing 1950]. Thus, D. Hilbert’s finitism received
a new functionalist interpretation and a new breath. However, it can
be noted that, in Turing’s problem statement, it is not clear how a
negative answer to the question “Can machines think?” may be veri-
fied [ Yanovskaya 1960]. Such understatement, in our opinion, can be
interpreted not so much as a lack of solution to the problem but rather
as an uncertainty in the area of its solution.

Another concept, according to which the machine does not think,
but imitates thinking, was labeled by J. Searl labeled as weak Al At
the same time, Searl’s main intention is emotionally colored; in fact,
he wonders how one can agree with McCarthy’s thesis about the
identity between thermostats, telephones, computing machines, and
people? He suggests thinking about the consequences of adopting such
beliefs. Against the idea of strong Al, Searle offers the Chinese room
argument. The argument describes a situation in which the machine’s
lack of understanding becomes apparent. Unfortunately, Searle missed
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another aspect of the problem: the existing duality of the intellectual
activity of the cognizing subject, based on reasoning (discourse) and
intuition (speculation) as independent abilities. Although this split
dates back to ancient Greek tradition, it was not obvious to all West-
ern intellectuals (including Searle). At the same time, in H. Poincaré’s
works on the philosophy of mathematics, such a duality is taken into
consideration [Poincaré 2014]. Thus, intentionality is not equivalent to
reasoning [Biryukov 1978]. It “organizes the subject’s attention and his
understanding of the object of intellectual or sensory contemplation.
Discursive forms are easily formalized, i.e., are replaced by a sequence
of signs” [Feinberg 1981, 38], in contrast to the intuitive component of
thinking, for which this is impossible.

British researcher A. Sloman replied to criticism of the concept of
strong Al with an article with the eloquent title “Did Searle Attack
Strong Strong or Weak Strong AI?”’ [Sloman 1986]. It should be added
that Sloman shares the Newell-Simon hypothesis based on the assertion
that symbol manipulation is the basis of the ability to think [Newell &
Simon 1976] as well as Simon’s ideas about the architecture and design
of complex artificial systems [Simon 1969]. It is in this vein that one
should understand the polemic between Sloman and Searl.

A. Sloman rejects Searl’s splitting of Al into strong and weak versions.
Based on the assertion that Al accurately reproduces certain human ac-
tions that can be characterized in terms of functions, tasks and adapta-
tions (the Simon—Sloman position), Sloman refuses to accept the thesis
that there is a fundamental difference between a human and a “smart”
machine. So, he does not even consider a weak version of Searl’s Al.
Being a supporter of the strong version, Sloman offers its own splitting
of Al into weak strong Al and strong strong Al versions. If it cannot be
said that Al does not reproduce any human mental operations at all (a
weak version of Searl), then there is no need to admit that it reproduces
them completely. Marking his own position as weak strong Al and the
one that Searl “attacks” as strong strong Al, Sloman states: his opponent
is at war with windmills — none of Searl’s opponents strongly believes
in strong strong Al. But the last thesis hardly reflects the position of
J. McCarthy, whom Searle, first of all, criticizes in the above-named
article. By the way, McCarthy himself lamented that “as soon as the
system starts working normally, they immediately stop calling it arti-
ficial intelligence” [Petrunya 2021]. Thus, without denying Sloman the
rightness, it should be recognized that his dichotomy does not exhaust
all positions in Al, but it complements Searle’s analysis.
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To further clarify the described controversy, it must be said that in
relation to Al since the late 1950s — early 1960s, Russian philosophy
and science has been stuck to the positions that J. Searle marks as weak
Al This context of understanding was formed by S.A. Yanovskaya in
her preface to the Russian translation of Turing’s article “Can Machines
Think?” [ Yanovskaya 1960]. However, the Sloman dichotomy can add
an important nuance to this analysis: the Soviet scientific community
can be divided into supporters of weak weak Al and strong weak Al.
In the first case, the researchers did not accept or did not consider any
similarity between a machine and a person, in the second, their func-
tional analogy was postulated [Svintsitsky 1964].

In this regard, we should recognize the proximity of Sloman’s weak
strong version of Al (Simon—Sloman’s position) and the Russian ver-
sion of strong weak Al, which, postulating the similarity of a person
and a machine, brackets their differences out. Opening up great op-
portunities for conceptual speculation under the guise of Al such an
approach simultaneously demonstrates its productivity in the field of
putting forward bold hypotheses and their empirical testing. And here
Simon-Sloman’s conception of the architecture of complexity is quite
capable of competing with the P.K. Anokhin’s theory of functional
systems.

Subsequently, A. Sloman and colleagues [ Wright, Sloman, & Beau-
doin 1996], generalizing and developing the ideas of Simon, proposed
a certain kind of information processing architecture that “emotion-
ally” expands the idea of weak strong Al. This architecture is based
not only on the capabilities of high-level programming languages
with their significant independence from the hardware implementa-
tion of a computer, but mainly on the research methodology of the
abstract space of possible requirements for functioning agents (niche
space) and the space of possible designs for such agents (design
space) and mapping them. Since the architecture dominates over the
mechanism in Sloman’s approach, the design usually determines the
capabilities more than the details of its implementation in each specific
case. This, in particular, makes it possible to reconcile the computa-
tional and connectionist approaches, i.e., positions of McCarthy and
Minsky.

Any architecture is based on the principles envisaged by the designer,
and the subsequent functioning and development of the information
system does not go beyond those principles. The concept of architecture
here is congruent with the systemic characteristics of human thinking
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and the psyche as a whole, i.e., causal structures implemented in a
non-neural substrate [Wright, Sloman, & Beaudoin 1996].

In the design approach, two interrelated tasks are solved: (1) the
research of deeper mechanisms that generate the mental phenomena of
living beings; (2) the research of new possibilities for creating perfect
intelligent systems. The starting point of the analysis is the research
of structures (design) that satisfy the requirements for autonomous
self-organizing systems. The design approach allows to successfully
explicate the required content into specific design forms and prepare
proposals for its subsequent approximation as well as empirical test-
ing of hypotheses, using a variety of interdisciplinary theoretical
approaches.

Necessity and possibility of including emotions
into Al architecture

Sloman’s design approach to the creation of an artificial agent ar-
chitecture shows the possibility of including in its composition such
blocks that were previously proposed to be excluded — the block of
motivation, emotions, “morality” (the prototype of the ethical system
of an artificial agent). However, Sloman points out that “some Al re-
searchers believe that it should be the goal of Al to design agents that
overcome human limitations while displaying all their strengths. This
may not be possible if some of the limitations are inevitable conse-
quences of the mechanisms and architectures required to produce those
strengths” [Sloman 1999]. That is why it is necessary to understand the
phenomenology of emotions, the relationship between emotions and
other cognitive functions, methodological limitations and requirements
for modeling emotions in the architecture of Al [LeDoux, Phelps, &
Alberini 2016; Panksepp 1998].

There are several approaches that are most important for philoso-
phy and cognitive sciences: the three-factor theory of C. Osgood and
his colleagues [Osgood, May, & Miron 1975]; the theory of the six
components of emotions [Fontaine et. al. 2007]; M. Lewis’s theory
of the equal status of cognitions and emotions [Lewis 2008]; the
theory of embodied cognition [Niedenthal et. al. 2009]; the concept
of enactivism [Colombetti 2014]; the theory of cognitive assess-
ment of the emergence of emotions [Ortony, Clore, & Collins 1988];
A. Sloman’s concept of architecture of the agent [Sloman 1987];
J. Broekens, D. DeGroot and W. Kosters’s approach to modeling emo-
tions [Broekens, DeGroot, & Kosters 2008].
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The analysis of these approaches shows that emotions and cogni-
tive processes are functionally connected. Therefore, emotions as an
influencing factor that cannot be removed from the system of inter-
related processes, should be assigned one of the central places in the
architecture of an artificial intellectual system. Simulating emotions
in Al becomes especially important when there are such types of tasks
of creating AI: (1) achieving system integration by ensuring multi-
modality of cognitive processes; (2) creation of a flexible architecture
that changes during the cycle of functioning of an artificial agent;
(3) ensuring high reliability of the interaction of Al with a person;
(4) building a digital model of the human emotional system for its
theoretical research.

The requirement to include emotions in the architecture of Al is due
to both the practical tasks of developing emotional agents and theoretical
search that is driven by the “return to corporeality” and the anthropo-
morphic turn in philosophy and cognitive science. The future-oriented
goal is the creation of a model of anthropomorphic intelligence for ex-
perimenting with, which will act as an analog of “natural” intelligence.

However, the current possibilities for modeling emotions in artificial
agents are extremely limited. Therefore, there should be progress in
the transition toward the use of individual theories and modeling parts
of the architecture of an artificial agent. In this article, we propose
to consider the principles of creating an emotional architecture of an
artificial agent using the example of the cognitive-affective model of
architecture (CAMA).

Cognitive-affective model of architecture

One of the problems identified in the analysis of the field of
emotional modeling is “the lack of a theory that can become the
basis for modeling the process of expressing the effects of emotions”
[Shiller 2019, 237]. To solve this problem, we propose to investigate
the principles of building an architecture model that includes both
cognitive and affective components.

CAMA is based on the theory of embodied cognition, the Sloman’s
concept of architecture and Broekens’ approach to modeling emo-
tions. It seems to us that this model, which combines several modern
approaches, may turn out to be promising for the purposes of compu-
tational modeling of emotions.

The principle of combining cognitive and affective components into
one model takes into account and allows modeling individual differ-
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ences (personality traits) as well as the impact of emotions (affective
states) on cognitive functions involved in decision-making processes
(attention, goal-setting, etc.).

Thus, the first principle of the model is synthesis of both different
components and theoretical foundations.

INDIVIDUAL COGNITIVE
MODEL PARAMETER
DIFFERENCES o S ARCHITECTURE
DATA P ESSI
ATA PROCESSING ATTENTION
COGNITIVE
EVALUATION OF
MODEL PARAMETERS SITUATION
PERSONAL
o Basic EXPECTATIONS
MANAGEMENT
— —
I > O Supportive >
Y EVALUATION OF
: AFFECT
O Destructive
AFFECTIVE GOAL
MANAGEMENT
MODEL STRUCTURE BEHAVIOR

Figure 1. Diagram of an architecture model

In the middle part of the diagram (Fig. 1), a set of parameters of
the cognitive architecture is presented, among which there should
be noted the parameters responsible for data processing (processing
speed, working memory), as well as structural parameters (processing
rules and regulations, the scheme of intermodular connections and
their weight).

The work of the model can be represented in several steps:

(1) Input: obtaining perceptual data (from the external environment),
which may be important for making decisions and choosing actions,
as well as the presence of predetermined information about the char-
acteristics of the agent (a certain “synthetic personality,” for which
there are envisaged parameters of the intensity of emotions, the value
of various personality traits).

(2) Data processing: it depends on individual (cognitive and affective)
differences and occurs by correlating the predetermined characteristics
with the architecture parameters, which determines changes in the
course of data processing (acceleration, deceleration, reduction in the set
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INDIVIDUAL COGNITIVE
DIFFERENCES MODEL PARAMETERS ARCHITECTURE

ATTENTION FOCUSING
ON THREAT

DATA PROCESSING ~ ===)

PERSONAL EVALUATION INTERPRETATION
OF SITUATION OF THREAT
Resilience: Low Level MODEL PARAMETERS
EXPECTATIONS
O Basic MANAGEMENT
DETERMINING FAGTOR O Supportive EVALUATION OF
AFFECT
© Destructive
¥ GOAL
MANAGEMENT
EMOTIONS MODEL STRUCTURE

A4

Figure 2. Impact of low resilience and anxiety on threat perception

of steps, prioritization of the processing of certain data). The matching
mechanism is based on empirical data and ideas about how a person acts
with a similar set of perceptual data and personality characteristics.

(3) Output: there is a hierarchical system containing a set of situa-
tions and goals in which the initial perceptual data and the proposed
behavior are differently correlated. Data analysis allows us to assign
some “tags” to information — for example, if the received perceptual
data is assessed as dangerous, posing a threat to the life of the agent,
then the role of the constructs of anxiety and fear increases, which
determines the speed of data processing in the modules of attention
and situation assessment as well as the choice of the agent’s behavior
as a result of data analysis (see Fig. 2).

Over time, similar perceptual data will be more quickly tagged as
dangerous and, therefore, prioritized for processing.

As Fellous points out, “emotions are patterns of neuromodulations
that affect brain areas involved at all levels of functions, from low-level
motor control to planning and high-level cognition” [Fellous 2004, 7].
Therefore, to express the cognitive effects of emotion the model uses
parametric functions consisting of linear sets of factors that are es-
timated and affect each of the parameters, which is consistent with
the data of modern research. An example is the following parameter:

“working memory capacity reflects the normalized weighted sum of
emotion intensities, trait values, and skill level” [Shiller 2019, 236].
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The second principle of the model is anthropomorphism, that is,
the human psyche is the basis of the architecture of the model and the
dominant that determines the emotionality and behavior of the arti-
ficial agent. Based on these two principles, the features of the model
are as follows:

(1) The ability to create many variants of synthetic personalities
by defining a set of cognitive and affective components, personality
traits.

(2) The consideration of the role of corporeality and, as a conse-
quence, the ability to implement the principles of embodied cognition
in creating Al

(3) The ability to partially implement the principle of neuroplasticity,
which underlies the work of the human brain.

(4) The presence of restrictions associated with the need to formal-
ize the processes of the human psyche, which inevitably leads to the
simplification of the final model of architecture.

In the future, it is planned to expand and improve this architecture
model by testing primary hypotheses, collecting data and implementing
theoretical provisions in order to form an acting artificial agent with
an emotional subsystem based on CAMA.

Conclusion

Nowadays, there is a huge rise in scientific and pseudo-scientific
research on Al and its mention in the media. However, it should be
noted that, in most cases, all these researches are of applied nature and
use the phrase “artificial intelligence” as a catchy analogue of fairly
simple technologies that can only be attributed to the “weak’ version
of Al. The reason lies in the fact that the digital approach to the de-
velopment of Al technologies for a long time was understood as the
only “correct” one, and analog and body-oriented approaches, which
consider the multimodality of cognitive activity and possible errors/
imperfections that ensure the richness of this activity, were excluded
from the sphere of interest of researchers.

The described discussions on the definition and various versions
(strong, weak, or some intermediate one) of Al illustrate the complexity
of both the concept and the scientific direction. As an inevitable conse-
quence of the development of this research area, there are an anthropo-
morphic turn in the studies on Al and efforts to model analogs of human
intelligence or at least some of its constituent parts. Sloman’s model of
architecture for an artificial agent, Broekens’s researches on modeling,
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and numerous experimental data in line with the theory of embodied
cognition inspired the authors of the article to create another version of
cognitive architecture that allows modeling individual differences and
affective states in the process of cognitive data processing. In the future,
additional studies are planned that will allow testing hypotheses, supple-
menting the architecture with new blocks, forming a mathematical appa-
ratus, and moving from theory to practice, implementing the model in the
form of a digital assistant/bot that is capable of the believable expression
of emotion.
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