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Abstract 
Cognitive appraisal theory has been used ex-
tensively  as  basis  for  computational  models. 
Evaluating these models in an objective way 
is  a  difficult  issue.  Further,  integration  and 
comparison  between  appraisal  theories  is 
needed  in  order  to  advance  the  development 
of appraisal theory. In this paper we argue that 
a  good solution is  to  formally  specify  struc-
tural  appraisal  theories  using a common for-
malism. Applying such a formalism results in 
an  objective  representation  of  the  structural 
appraisal theory. We provide evidence for the 
claims  that  such  a  representation  (1)  can  be 
used to evaluate the computational model, and 
(2)  helps  to  advance the  development  of  ap-
praisal  theory as it  can provide a well-struc-
tured representation of the theory that can be 
used to compare and merge theories,  as well 
as make theoretical predictions explicit. 

1 Introduction
Computational models of emotion are used in a wide 
variety  of  artificial  emotional  agents  including  elec-
tronic  tutors  [Heylen  et  al.,  2003],  social  robots 
[Breazeal,  2001],  virtual  agents  in  VR training envi-
ronments [Henninger et al., 2002], and agents targeted 
at decision-making and planning [Coddington & Luck, 
2003]. Many of these models are based on a cognitive 
appraisal  theory.  Such  theories  explain  human  emo-
tions as a result of the subjective evaluation of events 
that occur in the environment. However, these theories 
lack the necessary detail to base a computational mod-
el upon [Gratch & Marcella,  2004].  As a  result,  it  is 
difficult  to evaluate if  such a model  correctly imple-
ments the theory. Further, to advance the field of ap-
praisal theory, theories need to be integrated and com-
pared [Wehrle & Scherer,  2001].  This paper  has two 
threads; we argue why a common formal notation for 
the  structure  of  appraisal  is  needed  to  (1)  build  and 
evaluate a computational model of emotion and (2) ad-
vance  appraisal  theory.  We also propose  a  particular 
notation and provide evidence of its usefulness.

2 Structure, process, computation
First,  we  analyze  the  relation  between  cognitive  ap-
praisal  theory  and  computation.  We  argue  that  it  is 

useful to have a theory-independent formal notation to 
describe structural appraisal theories (i.e., the behavior 
of processes that play a role in appraising a situation, 
how these processes are linked to each other, what the 
resulting emotions could be, etc.).

A  common  classification  of  appraisal  theories  is 
based on a structural  versus a  process-based descrip-
tion [Roseman & Smith, 2001]. Structural theories of 
appraisal  (also  called  black-box  models  or  structural 
models) describe the structural relations between:

• the environment of an agent and perception of this 
environment: perception;

• the  agent's  appraisal  processes  that  interpret  the 
perceived environment in terms of values on a set 
of  subjective  measures,  called  appraisal  dimen-
sions1: appraisal;

• the processes that relate these values to the agent's 
emotions: mediation.

Process  theories  of  appraisal  describe,  in  detail,  the 
cognitive  operations,  mechanisms  and  dynamics  by 
which  the  appraisals,  as  described  by  the  structural 
theory, are made and how appraisal processes interact 
[Reisenzein, 2001]. In other words, a structural theory 
of appraisal aims at describing the declarative seman-
tics  of  appraisal,  while  a  process  theory of  appraisal 
complements this  description with procedural  seman-
tics. In this paper we adopt the terms structural model 
(SM)  and  process  model  (PM)  respectively,  and  use 
appraisal  theory/model  when  referring  to  cognitive 
theories/models of appraisal in general. 

Figure 1. Three possible translations between structural, pro-
cess and computational models of emotion.

A computational model is a model that is composed 
of operations that unambiguously control the behavior 
of a device. These operations may use available input 
data.  If  there  is  a  sequence  of  such  operations  that 

1 An appraisal  dimension influences emotion and can  be 
considered as a variablee.g., agency or valence, used to ex-
press the result of the appraisal of a perceived objecte.g., a 
friend.
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maps a specific input to a specific behavior (output), 
an algorithm exists for that mapping. In this paper, we 
define a computational model (of appraisal) (CM) as a 
structured collection of interacting algorithms that op-
erate  serially  or  in  parallel,  with  operations  that  are 
eventually reducible to the Turing machine level.

In general, there is a generic-to-specific relation be-
tween  structural,  process  and  computational  models. 
SMs are the basis of computational and process mod-
els,  and PMs are also the basis of  CMs.  In  this  case 
‘basis of’ usually means that a model A that is the ba-
sis  of  a  model  B contains  less  details  than  model  A, 
and therefore different model B instantiations are pos-
sible  based  on  model  A (Figure  1).  Although this  is 
true in general, in this section we first argue that the 
difference between a structural, process and computa-
tional description is not only of  degrees of detail but 
also of kind; all three models are equally important for 
appraisal theory. We then argue that a formal descrip-
tion of the structural model is needed for consistency 
and evaluation of a CM of emotion. Finally we argue 
that such a description is also needed for the advance-
ment of appraisal theory.

2.1. Computational models are not de-
tai led process models

A CM resembles, but differs from a PM. Both involve 
operations;  the  first  involve  operations  that  control  a 
Turing machine device, while the second involve oper-
ations that control a ‘cognitive device’. However, PMs 
in  the  literature are  seldom detailed enough,  or  even 
suitable, to be directly implemented as a CM. Cogni-
tive  operations  are  rarely  algorithmically  described, 
and lack constraints that are important for a CM. Con-
sequently, CMs are often inspired by structural models 
of appraisal. CMs are implemented using mechanisms 
borrowed from artificial intelligence research [Gratch 
& Marsella, 2004]. This results in a large gap between 
the SM and the CM. To narrow this gap two approach-
es seem plausible. First, develop a common formal no-
tation to describe SMs, as proposed in this paper. Sec-
ond, enhance PMs so that they include enough detail to 
serve as CMs. For the latter, appraisal theorists need to 
computationally describe PMs [Reisenzein, 2001]. We 
argue that, from a system-engineering perspective, en-
hancing process models to the level of computational 
model is not the preferred solution and that structural, 
process  and computational  models  are  needed  and 
complementary.

To argue for this point we use the software architec-
ture paradigm as a metaphor for the relation between 
SM, PM and CM. A systema collection of  compo-
nents  organized  to  accomplish  a  specific  function  or 
set of functions; in our case the appraisal systemcan 
be described using an architectural description, or ar-
chitecture [IEEE, 2000]. An architecture is composed 
of different architectural views. A view is a represen-
tation of a whole system from the perspective of a re-
lated  set  of  concerns.  Each  view has  its  own  set  of 
concerns,  associated  notation,  modeling  and  analysis 
techniques,  all  of  which  are  defined  by  a  viewpoint 

[IEEE, 2000], the glasses through which one looks at a 
system in order to come up with a suitable description 
of  that  system addressing  a  specific  set  of  concerns. 
Taking appraisal theory as an example, one can use a 
process-oriented viewpoint as basis for a PM (view) of 
appraisal. Alternatively one can take a structural view-
point as the basis for a SM (view) of appraisal. 

First,  all  software  development  effort  should  start 
with  the  specification  of  the  system requirements.  In 
general  these  requirements  specify  the  functions  and 
behaviors  of  the  system using  natural  language,  i.e., 
what the system should do.

Second,  the  structural  view  specifies  the  different 
kinds of data, the components that are responsible ma-
nipulating these different  kinds of  data,  and the rela-
tions  between  components,  kinds  of  data  or  both.  A 
SM  of  appraisal  corresponds  best  to  the  structural 
view. In an appraisal context, SMs specify the ‘what’, 
the relations between appraisal processes, appraisal di-
mensions and emotions.

Third, the process view specifies how the interaction 
of processes is responsible for the production and in-
terpretation of data and how the data flows through se-
quences  of  processes.  This  view  typically  includes 
time as  well  as  a  description of  the  dynamics  of  the 
system.  This  view corresponds  to  a  PM of  appraisal 
using cognitive operations to describe how appraisals 
evolve and how emotion results from these appraisals. 

Fourth, the computational view provides a function-
al decomposition of the system into objects that inter-
act at interfaces [IEEE, 2000]. It organizes the opera-
tions that implement the processes in the process view 
into logical clusters that cooperate, often called pack-
ages, classes and components (i.e., a structured collec-
tion  of  interacting  algorithms).  These  packages  and 
classes specify the exact operations needed to effectu-
ate the processes specified by the process view, using 
data,  constraints,  and  relations  as  specified  by  the 
structural view. This view corresponds to the CM, un-
ambiguously specifying the operations that implement 
the manipulations in the processes defined by the PM, 
according to the SM’s constraints.

Finally, the engineering and technology views speci-
fy the  mechanisms  and hardware  required to  support 
and implement the computations defined by the com-
putational  view. In natural agents,  these views would 
correspond to descriptions of the signal processing in 
and interaction between the different structures, lobes, 
gyri and nuclei of the brain and the available senses. In 
artificial  agents,  these  views  correspond to  the  com-
puter's architecture, processors, available input/output 
devices,  etc.  The more the artificial  agent's  hardware 
(or  simulated hardware,  using,  e.g.,  cognitive model-
ing  packages  like  PDP++,  ACT-R,  Soar,  etc)  resem-
bles the natural agent's hardware, the more the compu-
tational  view of the artificial  agent resembles  that  of 
the natural agent.

The  relation  between  the  different  views  corre-
sponds to the relation between the structural, process 
and computational models of emotion. Views are com-
plementary in the sense that each one specifies neces-
sary aspects of the system and that one specific view is 
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non-reducible  to  another,  because  of  their  different 
viewpoints. Some views describe processes; others de-
scribe structure while again others describe the compu-
tational components.

Both structural and process views are necessary for 
‘an architecture’ of appraisal. This has been acknowl-
edged  by  appraisal  theorists,  stating  that  both  struc-
tural theories as well as process oriented theories are 
needed for the development of appraisal theory [Rose-
man & Smith, 2001]. Although it has been argued that 
if cognition is computation then PMs should eventual-
ly  be  CMs  [Reisenzein,  2001],  our  system-engineer-
ing-inspired analysis shows that this is not necessarily 
the case.  CMs involve more  detail,  but  are  also of  a 
different kind than PMs. We conclude that for the de-
velopment of appraisal theory, we need structural, pro-
cess and computational models to provide complemen-
tary descriptions of the system of appraisal2.  

2.2 Consistency and evaluation of com-
putational models of  appraisal

Development of CMs is greatly facilitated by a formal 
declarative description of the intended behavior of the 
components  of  the  model.  Specifications  facilitate, 
e.g., discussion about the assumptions and premises of 
a computational model, comparison between different 
CMs and, identification of bugs in the CM versus in-
consistencies  in  the  specification.  The  importance  of 
formal  specifications  is  generally  acknowledged 
[IEEE,  2000]  and  the  main  cause  for  the  emergence 
and  subsequent  success  of  research  into  the  areas  of 
software architecture and specification.

Currently, appraisal theories are described in a way 
that  is  insufficiently  precise  as  a  specification  for  a 
CM of emotion [Gratch & Marsella, 2004]. An impor-
tant consequence is that SMs are used as basis and that 
many  assumptions  are  needed  to  develop  the  algo-
rithms  that  model  what  a  theory  describes  [cf.  the 
‘coding problem’ as described by Mallery; 1988]. We 
argue  that  a  common formal  notation  to  describe  an 
underlying SM facilitates the development of a CM.

Additionally,  we argue that  a  formal description is 
critical to evaluate the consistency of these computa-
tional  models.  Currently,  such  models  are  evaluated 
for consistency using, for example, extensive scenario-
testing [Gratch & Marsella, 2004]. These scenarios are 
first presented to human subjects and then presented to 
the computational model. Results are compared. Most 
models, however, are evaluated based on ‘face-value’, 
i.e., ‘if the emotional behavior looks good, the model 
must be ok’. The real problems are ‘what if it doesn't 
look good’, and who defines ‘good’?

Although  ‘face-value’  and  similar  approaches  [cf. 
Henninger et  al.,  2003] to model-evaluation give im-
portant insights regarding believability and consisten-

2 Thus we agree with  the  essence of  Reisenzein's  [2001] 
previous argument: to really understand emotion (from a cogni-
tive appraisal perspective) we need to get down to the computa-
tional details. To extend this argument we suggest that if cogni-
tion is  computation then software  engineering techniques are 
useful for the development/analysis of cognitive theories.

cy of the behavior of the computational model,  these 
approaches are insufficient to evaluate the consistency 
of the CM for the following reasons.

First,  comparisons  between  model  and  real-world 
are essentially based on results from the computational 
model versus human behavioral results (actions, facial 
expressions, introspective reports, etc.). However, be-
havioral data may not be a good representation of what 
is actually happening to the appraisal processes in the 
human subject. This is a fundamental problem; a com-
putational  agent’s unexpected emotion cannot be dis-
carded as being the result of a bug in the computation-
al model. It is unclear if the human’s emotion to which 
the agent’s emotion is compared was influenced by an 
unknown factor.  There is  no objective model  against 
which to compare both emotions. Without a formal de-
scription of the SM, there is no specification of the ap-
praisal  theory  on  which the CM is  based.  Therefore, 
there is no formal way of identifying whether the mod-
el or the theory should be changed in case of a discrep-
ancy between the human subjects and the computation-
al  model  [cf.  ‘mechanism  artifacts’  as  described  by 
Mallery; 1988]. This could result in tweaking a CM to 
achieve  the  desired  behavioral  result,  especially  as 
many assumptions are needed before a SM can be used 
as basis for CM. Therefore, evaluation of consistency 
can not rely  solely on behavior-based evaluation. An 
objective  model  is  needed  against  which  to  compare 
the human and computer model’s emotions.

Second,  appraisal  theorists  are  specialized  in  the 
evaluation  of  appraisal  models,  and  already  have  a 
large body of results that include physiological, intro-
spective  and  behavioral  data.  Many  of  such  experi-
ments are being done and a large amount of work goes 
into the interpretation of the results. Verification of a 
small  part  of  a  theory takes a  large amount of  effort 
(see, e.g., van Reekum [2000]). This points to the ne-
cessity of reuse of this information for effective evalu-
ation of computational models of emotion. A common 
formalism can  help  to  structure  the  information  pro-
duced by these experiments and promote reuse.

To summarize, if we want to evaluate the consisten-
cy of CMs in artificial agents then two issues are criti-
cal. First, before designing CMs at the algorithmic lev-
el, declarative information is needed on the processes 
that are responsible for perception, appraisal and medi-
ation as defined by the appraisal  theory.  Second, ob-
jective information is needed to evaluate the consisten-
cy between CMs and appraisal theory, and reuse of ex-
perimental findings is essential.

2.3 Formal specif ication is  needed to 
debug emotional  agents

In the previous section we have talked about evaluat-
ing and debugging computational models using a for-
mal  notation  of  the  structural  model.  It  could  be  ar-
gued (although we don’t) that formalization of the be-
havior of emotion processes is  not needed to find in-
consistencies in a CM. Essentially, such CM is a col-
lection of algorithms, and it should be possible to de-
bug these algorithms and find exactly what is wrong. 
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Following this line of reason, it seems that in order to 
debug a CM, a formalism that describes what an emo-
tion is in terms of beliefs, desires and intentions (BDI) 
is needed the most, as such formal description permits 
to predict the resulting emotion and debug the agent’s 
BDI system. To the contrary, we argue that in the near 
future, formalization at the structural level is as neces-
sary as BDI-based formalization of emotion.

Artificial  agents  are  getting  more  and  more  com-
plex.  Consider  agents  like CMattie  developed by the 
group  of  Stan  Franklin  already  in  1999  [Franklin  & 
Graesser,  1999],  or  the  emotional  robot  Kismet 
[Breazeal, 2001]. These agents are based on an amal-
gam of psychological theories and composed of many 
different  components  (including  models  of  emotion). 
These agents learn, adapt, and develop, and the results 
produced by this research are published in the psycho-
logical literature [Baars & Franklin, 2003].

In  the  future,  identifying  what  the  emotions,  but 
more importantly the exact desires and beliefs, of these 
agents are, will be become a larger and larger problem, 
at  least  from  a  “classical  debugging”  point  of  view 
(i.e., tracing execution of a CM). We might have to re-
sort to simply asking the agent how it feels and what it 
thinks about a certain topic. However, this results in a 
subjective report of the artificial agent's internal state. 
If this report is incompatible with our own feeling of 
the situation, can we just  discredit  this subjective re-
port based on our own feeling and list it as a bug to be 
solved? How are we to decide that this specific agent's 
architecture  indeed  has  a  problem resulting  in  such-
and-such  emotion?  We  think  we  will  not  always  be 
able to debug such artificial agents.

We need a declarative description of  the processes 
that are responsible for an agent's emotion, in order to 
evaluate  if  the  agent's  unexpected  emotion  resulting 
from an experimental situation is due to a problem in 
the agent's architecture, or due to a mismatch between 
our interpretation of the situation and the agent's inter-
pretation.  That  is,  are  weevaluating  observers
wrong or  is  the  agent's  architecture  wrong (or  is  the 
predicted  emotion  wrong  and  have  we  found  some-
thing fundamentally new about emotions)?

The relation between a BDI-based formalism and a 
formal notation of a structural model as proposed here 
could  be  that  the  former  specifies  how  specific  ap-
praisals  result  from the  interpretation  of  a  situation, 
while the latter specifies the behavior of appraisal and 
emotion processes at a meta-level (i.e.,  minimum and 
maximum level of activity of processes, potential acti-
vation propagation through processes, see 2.5).

2.4 Formal specif ication is  needed to 
advance appraisal  theory

Apart  from the problem of translating appraisal theo-
ries into computational models, another problem exists 
that is more directly related to appraisal theory. There 
are  many  different  appraisal  theories  [Frijda  & 
Mesquita,  2000;  Ortony,  Clore  &  Collins,  1988; 
Reisenzein,  2000;  Scherer,  2001;  Smith  &  Kirby, 
2000]. Wehrle & Scherer [2001] argue that to advance 

appraisal  theory  development,  comparison  between 
and integration and convergence of theories is  neces-
sary, and that this is facilitated by a formal description 
of a theory as this description allows detailed predic-
tions, and precise and structured revision of a theory.

A  second  reason  to  formalize  a  theory  is  that  the 
process of  formalization clarifies and refines theories 
[Mallery, 1988]. Formalization requires a researcher to 
commit to specific definitions of components and in-
teraction  between  these  components  as  hypothesized 
by  a  theory.  This  commitment  clarifies  the  actual 
structure of  the theory and refines the consistency of 
the  theory,  even  though  the  resulting  formal  model 
might not have predictive power [Mallery, 1988].

2.5 Formalism Requirements
Typically, a common formal notation should allow the 
description of a SM such that this description includes 
the following data (of which many are also relevant to 
PMs [Reisenzein, 2001]):

• the nature and level [van Reekum, 2000] of pro-
cesses; deliberative, automatic, innate?

• The  relation  between (results  of)  perception  and 
appraisal processes. 

• When and how are these processes activated? Are 
there thresholds? Can activation be sub-threshold?

• What  kind  of  input  and  output  (representations) 
does a certain process needs/produce?

• Does a process continuously output results or peri-
odically (how often)? 

• How many and what perception, appraisal and me-
diating processes exist?

• Is information activation binary or gradual? E.g., 
how strongly must a certain event be perceived for 
it to be input for a certain appraisal process?

• the number of different appraisal dimensions, their 
activation range and the responsible processes.

3 A set-based formalism for the 
structure of appraisal

In this section we briefly introduce the basic concepts of 
the first version of the formal notation we propose to de-
scribe structural theories of appraisal (for more detail see 
[Broekens et al., submitted; Broekens & DeGroot, 2004]. 
Our  formalism is  set-based  and is  built  around sets  of 
perception processes, appraisal processes and mediating 
processes  (Figure 2).  The notation used for  these three 
types of processes and the accompanying terminology are 
borrowed from Reisenzein [2001]. The external world, W, 
is the set of all events and objects that can respectively 
occur and reside in the environment. Perception process-
es, the set P, filter, select and translate information from 
the external  world, and produce  mental objectsrepre-
sentations of the external world suitable for appraisal. We 
define the set of mental objects produced by the percep-
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tion processes, the set O, as the current content of work-
ing memory. Appraisal processes, the set A, evaluate the 
mental objects produced by the perception processes and 
assign a combination of appraisal dimension values, the 
set  V,  to  these  objects.  Mediating  processes  relate  ap-
praisal information to emotions. Thus, mediating process-
es, the set  M, relate appraisal dimension values to emo-
tion-component intensities, the set I.

Perception processes also perceive the agent's current 
appraisal dimension values and current emotion compo-
nents. These two kinds of information are translated into 
mental objects. Since, by choice, in our notation only per-
ception processes can put information into working mem-
ory, the emotion-component intensities,  I, and appraisal 
information, V, must be perceived before the agent is able 
to use these two kinds of information in appraisal. This is 
consistent with the idea that appraisal (viewed as a cogni-
tive evaluation process) is the result of manipulation and 
evaluation of objects in working memory. Additionally, 
separating conscious emotional informationi.e.,  V and 
I perceived  by  Pfrom unconscious  emotional  influ-
enceI influencing  Aallows the specification of ap-
praisal processes that are biased by a specific combina-
tion of emotional feedback (i.e., none, unconscious, con-
scious,  both).  This  enables  explicit  specification of  ap-
praisal  processes  involved  in  coping,  re-appraisal  and 
strategic use of emotions. This ability is important for the 
completeness of our formalism. 

To  describe  the  structural  relations  between  ele-
ments in the sets of perception, appraisal and mediat-
ing processes,  our  formalism allows the specification 
of  process-dependencies  in  the  form of  second-order 
predicates. For example, process-dependencies can be 
defined  as  excitatory  relations  or  inhibitory  relations 
between processes.

We stress  that  our  goal  is  to  propose the use  of  a 
common  formal  notation,  not  a  theory  of  appraisal. 
Such notation is necessarily based upon appraisal theo-
retical  assumptions.  However,  other  assumptions  can 
be taken as basis if the current ones are too restricting 
(e.g., too strict a separation between P, A and M).

4 Facilitation of theory integration 
In the context of appraisal theory, important criteria of 
success for a formal notation describing the structure 
of appraisal are to what extent the notation facilitates 
comparison,  convergence  and  integration  [Wehrle  & 
Scherer, 2001]. We use our formalism to formalize a 
potential  integration  of  Scherer's  [2001]  Stimulus 
Evaluation Checks (SEC) model and Smith & Kirby's 
[2000]  Appraisal  Detector  Model  (ADM)  process 
model.  We call  this model the SSK model  (Scherer-, 

Smith and  Kirby).  Obviously,  the  SSK model  should 
not  be  interpreted  as  a  complete  integration,  as  our 
goal was to show the utility of a common formal nota-
tion in the emotion theory domain. 

Figure 3. Graphical representation of the SSK model.

We based our integration on two common architec-
tural  concepts  of  the  models:  first,  the  separation  of 
appraisal into three distinct levels of information pro-
cessing  (represented  in  Fig  3  by  (a)  the  three  white 
perception processes that  influence processing in dif-
ferent  appraisal  processes,  and  (b)  the  layers  of  ap-
praisal processes that trigger each other predominantly 
from stimulus oriented to conceptual), and second, the 
appraisal  registers/detectors  (the  three  appraisal  inte-
grators (mediating processes) at the right of Fig. 3). In 
our  integration  we  chose  to  focus  on  processes  and 
their dependencies. In [Broekens et al.,  submitted] we 
show in more detail that the common formal notation 
briefly introduced above can be used as a tool to com-
pare and integrate different appraisal theories. Both are 
important reasons to formalize appraisal theories. Inte-
gration was greatly facilitated by the formalism's abili-
ty to describe in detail the processes, their conditional 
dependencies based on second-order predicates and the 
appraisal-dimensions.

5 Facilitation of computational model 
evaluation

Our  formalism  helped  to  develop  a  computational 
model  based  on  the  newly  created  ‘theory  of 
appraisal’, the SSK model [Broekens et al., submitted]. 
It  facilitated  (1)  filling  in  computational  details,  and 

Figure 2. Formalism overview. Dotted arrows denote process input, normal arrows are potential process dependencies.
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(2)  making  computational  assumptions  explicit.  Fur-
ther, the formal description helped us to evaluate our 
computational  model  with respect  to the SSK model. 
This research shows that a common formalism for the 
structure of appraisal is useful for the specification and 
evaluation of a computational model.

6 Summary and conclusion
Analysis  of  the  relation  between  structural,  process 
and computational models of appraisal shows that for-
malization of structural models is needed.

First,  to  advance  appraisal  theory.  A  formal  de-
scription facilitates comparison, convergence and inte-
gration  of  appraisal  theories,  and  the  process  of  for-
malization helps theory refinement.

Second,  to  develop  and  evaluate  computational  
models of emotion based on structural theories of ap-
praisal.  First,  we  argued  that  process  models  of  ap-
praisals  should  coexist  with  computational  models 
(CM),  not  take  their  place.  Second,  before designing 
CMs at  the algorithmic level,  declarative information 
is needed on the processes that are responsible for per-
ception, appraisal and mediation as defined by the ap-
praisal theory.  Third, objective information is needed 
to evaluate the consistency between CM and appraisal 
theory,  and reuse of  experimental  findings seems es-
sential;  a declarative description of the processes that 
are  responsible  for  an  agent's  emotion  is  needed  to 
check if the agent's unexpected emotion resulting from 
an  experimental  situation  is  due  to  a  problem in  the 
agent's architecture, or due to a mismatch between our 
interpretation of the situation and the agent's.

Our research shows that a common formalism facili-
tates  integration  between appraisal  theories,  and  is  a 
tool  to  narrow the  gap  between structural  models  of 
appraisal and computational models.
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