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ABSTRACT: In this paper, I propose a logical model of mixed feelings. I claim that
contrary emotions of desire, fear and indifference can be felt towards the same state
of affairs and that this phenomenon can be modeled with the fuzzy logical hexagon.
In the fuzzy logical hexagon, contrary notions are allowed to be true simultaneously,
but with a special proviso: the sum of their values must be 100%. The same ratio, I
claim, appears among the emotions of desire, fear and indifference when they are
felt towards one and the same state of affairs. To calculate the percentage of an
emotion in an ‘emotional ratio, I propose an analysis of states in terms of their
aspects, understood as relevant implications. For instance, a state can be both de-
sired and feared if some of its relevant implications are desired and some feared.
The present approach is in opposition to a non-realist stance in philosophy of af-
fectivity about the possibility of simultaneous contrary emotions, where difterenti-
ation between aspects of a state is often used to explain away the possibility of
mixed feelings. The proposed model also differs from some other graded formal
approaches to desire and fear, which treat these two emotions separately, each ac-
cording to its own logic. I claim that logic of desire and logic of fear is one and the
same — that of the fuzzy logical hexagon.
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1. Introduction

In this paper, I speak about the relation between the intentional states
of desire, fear and indifference. I claim that these contrary emotions can
be felt at the same time towards the same object, and that this phenom-
enon can be modeled with the fuzzy logical hexagon.

The classical logical hexagon is an extension of the Aristotelian
square of oppositions. This extended structure has proven to be a useful
tool for classifying and analyzing concepts: it can show in a concise and
expressive way all the logical relations between three mutually exclusive
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and jointly exhaustive terms and their negations. The fuzzy logical hex-
agon takes into account the fact that properties can be a matter of de-
gree. Using non-classical semantics, it allows for opposing notions to be
true about the same (propositional) object at the same time. However,
there is an important semantic proviso in the fuzzy logical hexagon: alt-
hough contrary notions can be true simultaneously, they can be so only
partly, and the truth value of a notion can grow only af the expense of its
contraries. More precisely, the sum of truth values of contrary notions
has to be equal to 1 or 100%, yielding a ratio of contrary notions.!

I claim that this ratio can also be present among feelings of desire,
fear and indifference. To calculate the amounts of the three emotions, I
propose a fine-grained analysis of their objects in terms of aspects, un-
derstood as (relevant) implications. For instance, as I will argue by
means of an example (travelling to Antarctica), a state of affairs can be
both desired and feared if some of its aspects are desired and some
teared. In philosophy of affectivity, however, aspects are sometimes used
to explain away the possibility of experiencing contrary emotions at
once.

The plan of the paper is the following. In Section 2, I give prelim-
inaries about the classical and the fuzzy logical hexagon and their con-
ceptual usage. In Section 3,1 provide an example of a situation in which
one can be said to feel desire, fear and indifference towards the same
state of affairs at the same time. I propose to model this by a fuzzy log-
ical hexagon, exploring the implications and potential difficulties of the
approach. In Section 4, I put the proposed model in context, comparing
it with two alternative logical treatments of desire and fear, as well as
with different philosophical views on the (im)possibility of simultane-
ous presence of conflicting emotions, i.e., of mixed feelings.

2. The Classical and the Fuzzy Logical Hexagon

2.1 The Square of Oppositions

The square of oppositions is perhaps the most famous logical figure. It
is a diagrammatic representation of the four semantic relations between

! For fuzzy truth values I also, interchangeably, use percentages. This is because I find this
more in line with common parlance. The percentages are meant to express amounts (not proba-

bilities).
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the four prototypical quantified propositions (or sentences) used by Ar-
istotle in his syllogistic.

Namely, the four propositions are: the universal affirmative, the
particular affirmative, the universal negative, and the particular negative.
After Aristotle, these four kinds of sentences got shortened names. Af-
firmative sentences got their names form the Latin word affirmo, mean-
ing “T affirm”. The first two vowels of the word are A and I, so the uni-
versal affirmative got to be named A (or A-sentence), and the particular
affirmative got the name I. Regarding negative sentences, they are
named according to the Latin word 7ego, meaning “I negate”. The two
vowels are E and O, corresponding to, respectively, the universal nega-
tive and the particular negative.

Regarding the semantic relations between the sentences, the four
of them are, in modern parlance: contrariety, subcontrariety, contradic-
tion, and implication. Here are the definitions. Two propositions are
contrary iff they cannot both be true at the same time, but they can both
be false at the same time. Two propositions are subcontrary iff they can-
not both be false at the same time, but they can both be true at the same
time. Two propositions are contradictory iff they cannot both be true at
the same, nor can they both be false at the same time. Lastly, there is
implication, the only relation in the square of oppositions that is not an
opposition. Nevertheless, it is needed to make the diagram complete.
For any two propositions, we say that the first implies the second iff the
second proposition is true if the first proposition is true.

The square of oppositions with example sentences is shown in Fig-
ure 1. There, we can see, e.g., that the universal affirmative (or the A-
sentence) “Every human is mortal” implies the particular affirmative (or
the I-sentence): “Some human is mortal”. The A-sentence is, moreover,
contradictory to the O-sentence “Some human is not mortal”. Finally,
the A-sentence is contrary to the E-sentence “No human is mortal”.
Sentences A and O cannot be true at the same time, and the same ap-
plies to A and E. However, sentences A and E can both be false, which
is not the case for A and O.
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Every human is mortal. No human is mortal.

----------- contrariety
.................... su})(-,()111‘1';1]'101,‘\'
contradiction

—— implication

Some human is mortal. Some human is not mortal.

Figure 1: The square of oppositions

Now, there is an important convention in drawing the square and
connected diagrams, which I adopt in this paper. The vowels that rep-
resent the names of sentences are also taken to be the names of corners
(or points) of the square. So, the A-sentence is in the A-corner, the B-
sentence is in the B-corner, etc. This works perfectly for the square, in
the visual sense. Each corner has a sentence that literally corresponds to
it. However, sentences come and go. That is, we can put other things in
the square. The four prototypical Aristotelian sentences (or, more pre-
cisely, the examples thereof) presented in Figure 1 are, in logic, called “a
decoration” of the square. But we can consider different decorations,
some of which have nothing to do with the four Aristotelian sentences.
(I will do this for the next figure, the logical hexagon.) Also, we can
consider the square of oppositions without any decorations, in which
case we would only have the shape. But in that shape, the lettered cor-
ners remain. Corners are named after Latin names for Aristotelian sen-
tence — even when we consider more complex structures of oppositions,
where in many cases the names of the corners lose the association with
the four prototypical propositions.

2.2 The Classical Logical Hexagon, in the Abstract

Let me now turn to the logical hexagon, the star of this paper. We get
the classical® logical hexagon if we add two more corners to the square
and connect them by some of the four sematic relations with other

21 call the figure “classical” because it is proposed in the setting of classical logic. More com-
monly, it is just called “the logical hexagon”.
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corners and with each other. The classical logical hexagon was discov-
ered independently by Jacoby (1950), Sesmat (1951), and Blanché (1953).
The two new corners added to the square are conventionally named U
and Y. This time, the names do not come from any Latin expressions,
nor do they specifically refer to any (forms of) sentences. Instead, their
names come from the works by the two later co-discoverers of the hex-
agon, who were French. In the French alphabet, U and Y are the re-
maining vowels, so the notation was perhaps an intuitive choice for the
two authors and later became standard in the literature.

The classical logical hexagon is a highly symmetrical structure, hav-
ing three distinct symmetry axes, while the square has only one (Moretti
2009). It is shown in Figure 2. The figure represents the logical hexagon,
along with three decorations of the corners, each in its own row. Let me
start from the shape itself. We see how adding two more corners makes
the hexagon quite more “busy” than the square. That is, there are now
many more relations between the corners. The square of oppositions
itself is already somewhat busy, in the sense that each corner is con-
nected to every other corner by some type of relation (i.e., line). In the
square, there are #hree lines emanating from every point. In the hexagon,
the number jumps to five. Moreover, shape-wise, there are two im-
portant triangles in the classical logical hexagon: #be triangle or contraries
and the #riangle of subcontraries. The former is formed by the dashed
lines (representing contrariety) in the figure, i.e., it is the triangle A-E-
Y. The latter triangle, drawn in dotted lines, is U-I-O.

----------- contrariety
.................... subcont l‘:u'i(‘t_\g‘
contradiction

——  implication

-U
OANI
-Op A =O-p

Figure 2: The classical logical hexagon
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Let me now turn to the three decorations of the corners in Figure
2. They do not say anything particularly concrete, save for the last one,
which is included to foreshadow the conceptual usage of the diagram,
discussed at the end of this section. This is not to say the provided dec-
orations are not informative, even in this abstract form.

The first two decorations show how each corner can be defined in
terms of other corners. The first one shows that what is said in each
corner can be expressed as the negation of what is said in another corner,
namely, the one which is connected to it by the opposition of contradic-
tion. This also works in the sguare of oppositions, shown in Figure 1. The
sentence in the O-corner, “Some human is not mortal”, can be defined
as the negation of the sentence in the A-corner, which states that “Every
human is mortal”.The second decoration in Figure 2, however, brings
novelties. It shows that each corner can be defined in terms of its two
neighboring corners. This is where the symmetry of the hexagon (as
opposed to the square) really becomes visible. What is said in a given
corner of the hexagon can be defined as either a disjunction or as a con-
Junction of what is said in its two neighboring corners. Whether it is a
disjunction or a conjunction depends on the two triangles mentioned
above. Corners A, E, and Y, which form the triangle of contraries, are
defined as conjunctions. E.g., A is equivalent to I A U. Corners U, I and
O, which form the triangle of subcontraries, are defined as disjunctions.
E.g.,Oisequivalentto EVY.

Lastly, the third decoration intends to show how logically elegant
and expressive the hexagon can be. I introduce the symbol O (not to be
confused with O, which signifies the corner). The symbol O is a variable,
and it stands for “operator”. (The lowercase letter, p, stands for “propo-
sition”, like in propositional logic). To get actual logical formulas, we
need to replace O with a propositional operator, i.e., an operator that is
put in front of sentences. A strong candidate is K, used in epistemic
logic, where “Kp”is read as “the subject knows that p”.If, in Figure 2, we
take O to represent K, we get a myriad of logical relations between sub-
ject’s knowledge states. Let me mention only a couple. We see that, if
the subject knows that p, this implies that they do not know that -p
(since A implies I). We also see that a subject cannot know both p and
—p at the same time, but they can fail to know either p or - (since cor-
ners A and O are contrary, so they cannot be true at the same time but
can be false at the same time). We can also replace O with O, the
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necessity operator in modal logic, in which case the hexagon shows the
relations between metaphysical notions. Or, as I will argue, we can re-
place O with an operator that stands for desire.

2.3 The Fuzzy Logical Hexagon, in the Abstract

There recently appeared the graded or fizzy version of the logical hexa-
gon, first proposed by Dubois and Prade (2012), who soon also offered
more complex fuzzy structures of oppositions (2015).°> The fuzzy logical
hexagon is built on fuzzy logic, where truth can be partial, i.e., proposi-
tions can take truth values from the interval [o,1], as opposed to the set
{o,1}, like in classical logic (cf. Lukasiewicz 1970). In this paper, I also
use percentages to express fuzzy truth values. This is because I find this
more in line with common parlance. The percentages are meant to ex-
press amounts (not probabilities).

Here are the truth values for the connectives in fuzzy logic, which
correspond to Lukasiewicz’ (1970) continuum-valued semantics. Let p
stand for any proposition and v for truth value:

v(p) € [o, 1] (where 1 is the designated value)
v(=p) =1 - v(p)

v(p — q) = min(y, 1 - v(p) + v(q))

v(p V q) = max(v(p), v(g))

v(p A q) = min(v(p), v(q))

v(p @ q) = min(v(p) + v(g), 1)

v(p @ ¢) = max(v(p) + v(g) - 1, 0).

For example, if proposition p is 30% true and proposition ¢ is 50%
true, their conjunction takes the lesser value and is 30% true. Further, if
2 is 30% true, its negation is true to the (rest) 70%. This has an interest-
ing consequence — sometimes considered counterintuitive (cf. Smith
2008: ch. 5) — that both a proposition and its negation can be simulta-
neously true. (But at most a 50%; the truth value of p A7p in the above
example is 30%.)

The last two connectives on the above list — not distinguishable in
classical, two-valued, logic — are the strong disjunction and the strong

3 Unlike Dubois and Prade, who use the term “graded”, I call the logical hexagon “fuzzy”,
because it corresponds to the popular fuzzy logic paradigm, championed by Zadeh (1975) in AL
Fuzzy logic is also endorsed in philosophy, particularly concerning the problem of vagueness (cf.
Smith 2008).



350 1. RESTOVIC: Mixed Feelings

conjunction respectively, which take different values from their weak
counterparts. They are defined in this way (Lukasiewicz 1970):

o p @D g=4-p— g (strong disjunction)

o »Q g=4-(p — ~g) (strong conjunction).

The different account of negation in fuzzy logic has a vast influence
on the meaning of oppositions. For instance, and importantly for the
present purpose, contradictory and contrary propositions now can be
true at the same time. Two contradictory propositions are each other’s
negation, which is discussed above. Regarding the contrary proposi-
tions, in the fuzzy hexagon, we get a more interesting picture. It has to
do with the triangle of contraries, i.e., the corners A, E,and Y. The truth
is split between the three propositions found in these corners, according
to the specific ratio. Namely, they all have to add up to 1 or 100% (Du-
bois and Prade 2015). Said formally:

o(A) + v(E) + o(Y) = 1.

The fact that contraries can be simultaneously true may sound odd
at first glance, but the relation between contrary notions in the fuzzy
hexagon is not that different from the classical version. In the two-val-
ued picture, we can say that one contrariety is true az the expense of the
others: in Figure 2, only one among the corners A, E, and Y can say
something true. The same dynamic is present in the fuzzy hexagon: the
more true one contrariety, the /ess true the other two.

The fuzzy logical hexagon is shown in Figure 3. The figure also
shows four decorations of the corners. The diagram (shape) itself looks
the same as its classical counterpart, shown in Figure 2. However, eve-
rything is now interpreted in accordance with the above-given contin-
uum-valued or fuzzy semantics. The first three decorations of the cor-
ners shown in Figure 3 are analogous to the decorations in Figure 2. The
first shows that each corner can be defined as (fuzzy!) negation of its
contradictory corner. The second shows that each corner can be defined
in terms of its two neighboring corners — this time by means of opera-
tors of stromg conjunction or disjunction. The third decoration shows
how we can define each corner just by means of one sentential operator
(denoted by 0), along with operators of negation, strong conjunction,
and strong disjunction.

The fourth decoration is new. It shows how truth values behave
between the corners in the fuzzy setting. The fourth row represents one
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possible logical model. Let us see how we get the fuzzy numbers. We
start with a given. We are given the truth values of contrary corners* A,
E and Y. These values, as stated above, behave according to the ratio:
9(A) + o(E) + o(Y) = . Then it is easy to get the values of the remaining,
subcontrary corners, since each of them is the negation (contradiction)
of a particular contrary corner, and v(-p) = 1-v(p). We can also see that
each corner can as well be defined either as a strong conjunction or a
strong disjunction of the two neighboring corners, depending on
whether it is a contrary or a subcontrary corner. Take the contrary corner
A.We get its value if we add the values of its two neighboring corners,
I and U, and subtract 1,i.e. v(A) = (I @ U) = max(v(I) + o(U) -1, 0) =
max(0.9 + 0.7 - 1, 0) = 0.6. Take now its negation, the subcontrary corner
O. Its value is the sum of its two neighboring corners, i.e. v(O) = o(E
DY) = min(v(E) + o(Y),1) = min(o.1 + 0.3,1) = 0.4.

=Y
AgE
Op® O—p
0.7

contrariety
subcontrariety
contradiction

implication

-U
Ox®l
-Op ® ~O-p
0.3

Figure 3: The fuzzy logical hexagon

An axiomatization of the classical logical hexagon can be found in
Kalinowski (1967). Axiomatizations of the classical and fuzzy logical
hexagon, accounting also for internal negation, can be found in Restovi¢
(2022).

By ‘(sub)contrary corner’,I mean a corner which is in the triangle of (sub)contraries.
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2.4 Using the Hexagons in Conceptual Analysis

The logical hexagon — both in its classical and fuzzy version — can also
be used to model conceprs, alongside propositions. This means that the
four semantic relations found in the hexagon can also be applied to con-
cepts, mutatis mutandis. We do not say that concepts are “true”, so we
cannot define the four relations in terms of truth and falsity, like we do
when we talk about propositions. But we can adapt the definitions in an
intuitive way. For instance, we can say that two concepts (or notions) are
contrary ift they cannot both app/y at the same time, but they can both
fail to apply at the same time. Consider, for example, the notions inzpos-
sible and necessary. They cannot both apply at the same time. But they
can both fail to apply at the same time. Also, regarding the con-
cept/proposition distinction, sometimes we can define concepts, for log-
ical purposes, in terms of propositions. For instance, instead of “neces-
sity”, we can speak about a proposition 0p.

The classical logical hexagon is much more popular than the fuzzy
one when it comes to conceptual analysis. This is probably because the
tuzzy version is used to model concepts that can come in degrees, which
arguably makes them less straightforward. Plus, the classical logic is the
go-to logic, and so is the classical logical hexagon.

And indeed, many concepts can fit into the classical hexagon. The
most common way is to start with a tripartition or a trichotomy. In other
words, we take any three concepts that are jointly exhaustive and mutu-
ally exclusive. For example, statements can be either necessary, impossible,
or contingent. Or, more mundanely, money can be either spent, saved, or
invested. For every such tripartition, there is a classical logical hexagon,
in which the three trichotomous concepts are assigned to the three cor-
ners in the triangle of contraries, A, E, and Y — in no particular order.
Then, the rest of the corners are assigned their own concepts, according
to the opposition of contradiction indicated in the hexagon. They are
defined as negations of their contradictory corners. For modal concepts,
we get: non-necessary, possible and non-contingent. We can see this modal
decoration in Figure 2, if we take O to mean the necessity operator, 0.

But let me now turn to the “emotional decoration” of the hexagon.
I the following section, I will argue that its fuzzy version can be used as
a model of mixed feelings — simultaneous contrary emotions felt to-
wards one and the same state of affairs — given that emotions are one of
those things which can come in degrees.
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3. A Fuzzy Logical Hexagon of Emotions

3.1.4 Case for the Model

Blanché (1966) was the first to arrange the emotions considered in this
paper in the classical logical hexagon. He labeled the U-corner ‘pathy’,
the Y-corner ‘apathy’, A ‘philia’, I ‘aphilia’, E ‘phobia’ and O ‘aphobia’. 1
present both the classical and the fuzzy version of the ‘emotional hexa-
gort, in English terms, in Figure 4. The structure is based on the tri-
chotomy desire-fear-indifference. Unlike in Figures 2 and 3, here I pre-
sent different amount of information attached to each corner (different
amount of rows). Assigned to each corner, I show all the different ways
to say the thing said in the very first row, i.e., all the ways to logically
express desire, fear, indifference, non-desire, non-fear, and non-indiffer-
ence. These concepts are logically expressed as propositions (in accord-
ance with the use of symbol O in the previous two figures). Also, Figure
4 shows that all the states can be defined only by means of operator D,
which stands for “desire” (for corners U and Y this is omitted, but it can
be read from other corners). Alternatively, everything can be defined
using only operator F (“fear”).

I believe that the (trichotomy of) emotions of desire, fear and in-
difference can be meaningfully modeled with the fuzzy logical hexa-
gon.’ I make the case with the help of an example.

Before that,an important remark. The three emotions are only con-
sidered as they apply to propositions which express states of affairs.1 do
not consider the three emotions when they are felt towards objects. This
choice is made to make sense of the talk of, say, desiring a negation of
something: you can wish not to go for a picnic, but you cannot want a
‘non-apple’. I do not think, however, this is a serious limitation, since the
talk about objects can be plausibly translated into propositional terms,

like “I desire not having an apple”.®

>T use the term ‘model for the fuzzy logical hexagon in a less formal, wider sense, to mean a
(diagrammatic) representation of semantic relations. In the formal, narrow sense of the word, the
(fuzzy) logical hexagon is “an abstract structure or #heory which can be interpreted in many different
ways. We can say that it is a theory with different models” (Béziau 2012: 5, added emphasis), one of
them being the here considered concepts describing emotional states.

) ¢ Or, more long-windedly: “I desire it not to be the case that I eat an apple right now”. Cf.
Swigtorzecka’s (2008) ‘situational counterparts of substances’in her logic of change.
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non-indifference
—~Ip
DpV Fp (classical)
Dp @ Fp (fuzzy)

desire

Dp

non-fear
-Fp
D- P

indifference
Ip
-Dp A =Fp (classical)
~Dp @ —Fp (fuzzy)

Figure 4: The classical and the fuzzy emotional hexagon

Now;, consider a particular state of affairs — travelling to Antarctica.
As a matter of fact, personally and prima facie, I somewhat desire to go
there. Now, I do not only claim that it makes sense to say that I some-
what desire it, but that it also, at the same time, makes sense to say that,
to a certain degree, I am afraid of the experience, as well as that I am
partially indifferent towards it. (And also, that this is applicable to other
people, mutatis mutandis and possibly taking another destination or ex-
ample — and not just a feature of my own psychological idiosyncrasies.)
How do I make sense of this? It is sensical if we consider the relevant
implications of the proposed propositional object of emotion.

All propositions have implications. That which follows (by logical
implication) from a proposition are, obviously, its logical consequences,
among which there are also the necessary conditions for the proposition.’
However, not all implications of a state can be considered (emotionally)
relevant. Those that are, I here call ‘aspects’. In a nutshell (and, I main-
tain, quite uncontroversially): towards different aspects of one and the
same state of affairs a person may feel different emotions. When aspects

7 Now, speaking of states of affairs or situations in the world (which propositions are here
meant to represent), the consequences of a particular situation come affer the fact, while the nec-
essary conditions come sefore. However, both are logically implied by (i.e., logically follow from)
the considered situation and can thus be, I believe, legitimately called ‘implications’.
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are sorted according to different emotional categories, I will argue, a
pattern emerges.

Returning to the above example, going to Antarctica and spending
quality time there (for me) implies a lot of things. For a start, to get there
I definitely have to take a plane and/or a boat. This is an aspect of going.
Now, I can consider my emotions towards it. For instance, I may be
nervous about my tendency to get seasick, and also be afraid of flying.
Taking that into account, these unpleasant aspects add to the fear of the
initial experience. I may also be afraid that, when I get there, I will con-
stantly be cold, which would make me want to go even less. But there
are, obviously, implications that add to the desirability of going to Ant-
arctica. Firstly, going means you can (truthfully) say you have been there,
which is something I would surely want to brag about. Not to mention
all the beautiful scenery, and the peace and quiet to clear my thoughts
(or so I imagine). Finally, once there, I am sure the food would be dif-
ferent, but I am usually indifferent about what I eat. So, there are also
aspects which I neither desire nor fear.

Of course, people cannot be expected to list a// the implications of
a particular state of affairs. This would make us logically omniscient. We
do not have to, however, since not all implications are relevant — some
of them would not be considered ‘aspects’. But still, we probably can
neither list all the aspects of a particular state. Psychologically, there will
always be some aspect of our (potential) desire that we had not pre-
dicted or noticed. But I suppose that there will always be some list of
aspects we did manage to produce.

Let us say we have a (probably incomplete) list of aspects of some
state of affairs, expressed by proposition s. For simplicity, let there be 100
of them. Let us also say that a person feels desire towards 53 of them,
indifference towards 27, and fear towards the remaining 20. Then, the
degree of desire towards s is 53%, and accordingly for fear and indiffer-
ence. What we get is a ratio of contrary feelings, call it the ‘emotional
ratio’, resulting from an ‘emotional calculation’ (and in accordance with
the fuzzy logical hexagon). For the state of affairs s, desire prevails. Then
we can say that the person ‘overall desires’ that state.

In my opinion, this may be what we sometimes mean when we say
that we desire something — that we mostly (or ‘overall’) desire it. We
mostly do not absolutely desire anything. There are almost always
downsides (fears) and ‘middlesides’ (indifferences) to our desires.
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Consider the old expression “Be careful what you wish for (for it may
come true)!”. It may be interpreted as a warning against unexamined
desires, i.e., against their unexplored undesirable consequences — a sug-
gestion that there may be a ‘high measure of fear’in a given desire.

Generally, then, overall desire/fear/indifference is a result of a par-
ticular ratio of the three contraries, where one element, desire/fear/in-
difference respectively, is predominant. But in any case, the sum of all
contrary concepts gives 100% or, in the language of fuzzy truth values,
I.

Of course, there may be cases where, after an emotional calculation,
no element prevails. What is the overall value then? Is it indifference or
not even that? It may be tempting to assert that, when a subject feels
equal degrees of desire and fear towards s, they are overall indifferent
towards s. However, in the proposed model of emotions, this need not
be the case. Indifference is not just a point of separation between desire
and fear, it is an entire area in its own right (cf. Massin 2014). It occupies
a part of the emotional ratio, just like desire and fear do. Let (s), As)
and i(s) respectively stand for the degree of desire, fear and indifference
towards the state s. Say that As) = 40%, d(s) = 40%, and 1(s) = 20%. Even
though the strength of desire is equal to that of fear, the subject cannot
be said to be overall indifferent towards s, since the value of indifference
does not prevail. Rather, what prevails is its exact opposite (i.e., its con-
tradiction), non-indifference, the value of which corresponds to the sum
of values of desire and fear (see the U-corner in Figures 3 and 4). Anal-
ogously, if we had As) = 40, d(s) = 20 and i(s) = 40, the prevailing emotion
would be non-desire, and so on. In the case where the values of all three
contraries are equal, no emotion prevails.

Let me now address some possible concerns regarding the (so far)
proposed model.

3.2 Some Concerns about the Proposed Model

The above example of an emotional calculation with 100 states of affairs
is grossly oversimplified. Our emotions towards different consequences
of (and requirements for) some state of affairs — an easily observable fact
upon a minute in(tro)spection — each carry their own weight. In other
words, aspects are emotionally fuzzy, too. This is expressible in the pro-
posed model by recognizing that each aspect has its own aspects (i.e.,
relevant implications), which have their own aspects and so on, not all
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of which can fall under the same emotion. But then, any emotional cal-
culation seems hopeless — since we go deeper and deeper in listing the
(aspects of ) aspects and assigning to them different feelings, it looks like
we will never come back to the surface to give a ratio for the initial state
of affairs we want to analyze. There lurks an infinite regress among the
aspects.

For instance, I do not like flying, but I like an aspect of it — the
airplane food. Further, good food for me is more desirable provided I
can have a cigarette after the meal, but this desire will surely be frus-
trated by the airline policy. Then again, not smoking when I want to
brings me closer to quitting, something I overall desire. However, nerv-
ousness is a probable negative side effect of quitting cigarettes. What
are the pros of being nervous? Following all the implications of an as-
pect deeper and deeper could make me lose track of what I was initially
considering — it was actually a trip to Antarctica, not only the experience
of being on a flight, that I started thinking about.

Well, I admit that weighing aspects is psychologically demanding
and that it may make us lose ourselves in particularities — and forget
what we were initially trying to calculate. However, from the logical
point of view, these particularities are still relevant to the thing we
started from. Psychologically, we may lose the thread, but logically, we
are still on point. This is because aspects are (relevant) implications, and
implications are #ransitive. All the aspects of aspects (of aspects...) of s
are themselves aspects of s. There is still only one list.

However, if we hope to find any emotional ratio, listing relevant
implications has to stop at some point. At that point, we have to assign
emotional ratios to propositions on the list wizhout further listing their
aspects by means of which we could perform an emotional calculation.
How do we do that?

I provide only a sketch. I assume that there will be some subjective
ordering of preferences among the aspects on the list. I simply take that as
a given. So, at some point, one must decide not to list aspects (of aspects)
of the initial state s any further. Then, they can look at the list in search
of aspects that are emotionally clear-cut. For instance, the subject can
identify an aspect of s that they find absolutely unbearable, which would
get a degree of fear of 100%. Let us call these types of aspects ‘proto-
types’. Or, alternatively, the prototypes can be the aspects that the sub-
ject is the most sure about, which would not all have to be 100% on the
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side of one emotion. In any case, prototypes are good starting points for
comparative analysis. The subject then proceeds to comparatively assign
ratios to remaining aspects, having prototypes in mind and following
the pre-existing preference ordering. For instance, there may be an as-
pect which they find less desirable than a prototype (which itself has a
desire-value of 100%), so they assign to it the measure of desirability of
90% and decide that the rest 10% is occupied by fear, comparing it with
another prototype towards which they feel there is tenfold more fear.

Now, having in mind that all the aspects we list are the aspects of
the initial state s, there is a way to calculate the percentage of each of the
three contrary emotions towards s. The percentage of desire assigned to
the state of affairs s would correspond to the arithmetic mean of desire
values of its aspects. Analogous descriptions apply to the percentage of
fear and the percentage of indifference towards s. In the end, the values
still behave according to the emotional ratio, which states that values of
desire, fear, and indifference towards a state of affairs add up to 100%.
The underling logic is the same as in the simplified example provided
in the previous subsection, even though aspects can be assigned fuzzy
(i.e., decimal) numbers.

There is another thing to hold in mind, though. When we decide
to call some aspects prototypes, we must ensure that these states of af-
fairs do not imply one another. (I admit, this solution presupposes a kind
of logical omniscience.) Otherwise, the entire calculation of emotional
values may collapse. It is intended that we assign values to prototypes
independently. And if one of them logically implies the other (or they
both imply each other), their values cannot be independent. If we later
discover that some prototypes are mutually logically dependent, all the
comparative analysis is rendered contradictory — and useless. Not count-
ing on logical omniscience, another solution may be to delete some as-
pects from the list, if we are not sure if they imply (or are implied by)
some other aspects.

All that being said, to fully describe the phenomenon of assigning
emotional ratios, we would presumably need more tools. For instance,
in a possible calculation we may have to take into account that some
relevant implications are only probable and/or possible. E.g., it is not the
same to feel fear towards an aspect which will cerzain/y happen and to-
wards an aspect which only can happen. So, there might be additional
weights to the aspects on the list. These considerations are beyond the
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scope of this paper. Consequently, the way in which we get ratios re-
mains, at least in part, a black box. However, I claim that, whatever
comes out of it, will be divided among the logico-conceptual space in
accordance with the triangle of contrary notions we find in the fuzzy
logical hexagon.

Having hopefully made the case for a fuzzy interpretation of sim-
ultaneous contrary emotions towards the same state of affairs, in the
following section I weigh the proposed model against some opposing

logical and philosophical approaches.
4. A Fuzzy Logical Hexagon of Emotions in Context

4.1 Graded Formal Accounts of Desire and Fear

A nuanced formal theory of desire, coming in part from the authors
who gave us the fuzzy logical hexagon, can be found in Dubois, Lorini
and Prade (2017). The authors also acknowledge that desire comes in
percentages, however, some of their underlying philosophical assump-
tions are at odds with the approach proposed here.

Most importantly, although they recognize the logico-conceptual
space inhabited by desire — by providing attention also to fear and in-
difference — their resulting logic nevertheless explicitly excludes the pos-
sibility of simultaneous desire and fear (where fear is also understood as
desire for negation or ‘negative desire’) towards a particular state of af-
tairs. A fortiori, their whole enterprise can be seen as built on that as-
sumption, generating a need for further logical means of avoiding this
phenomenon:

[D]esiring ¢ and ~¢ at the same time is not usually regarded as rational, since it
does not make much sense to desire one thing and its contrary at the same time.
Thus when a new desire is added to the set of desires of an agent, a revision process
may be necessary. (Dubois, Lorini and Prade 2017: 199)

The authors provide a desire revision process counterpart to the
AGM theory of belief change (Girdenfors 1988). On the account pro-
posed here, however, there is nothing problematic in desiring both p and
-, so this is not a reason for desire revision. But this does not mean that
there is never any need for a revision of any kind. It may be necessary
during the assignment of comparative emotional ratios, if it turns out
that there are aspects of some state of affairs which are not mutually
independent.
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Moreover, to avoid conflict of emotions, Dubois, Lorini and Prade
(2017) consider only positive desires, where states which are not in the
set of desires are understood as the ones towards which the agent is 7~
different. Nevertheless, they are not oblivious to fears, acknowledging
that “modelling both desires and the fear of unbearable situations would
require a bipolar setting [...] leaving room for both positive and negative
desires” (Dubois, Lorini and Prade 2017: 200). This is done elsewhere,
which I consider shortly. In the uni-polar setting, they develop a crucial
insight that desires behave in a way reverse to beliefs. They claim that, if
one desires ¢ and p — ¢, then they should also desire p (and if they do
not, they should revise their desires according to that norm). On the
other hand, for de/iefs, the implication goes in the regular, non-reverse,
way — if one believes p and p — ¢, then they should also believe g.

The authors acknowledge, however, that this only works if fears are
excluded:

There is an obvious objection to the reverse entailment for desires. Namely, desir-
ing coffee does not imply desiring coffee while being in a very unpleasant situa-
tion, like having a close friend killed. It is clear that you would find this situation
unbearable, even with a coffee. However, we have to recall that we do exclude un-
bearable situations. (Dubois, Lorini and Prade 2017: 206)

They probably have in mind situations like a wake for a deceased
friend, where one can expect to be served coftee. Wake implies coffee,
we desire coffee, but we surely do not desire wake. So, new desires can
come from the stock of situations that are either already desirable or
potentially desirable.

On the other hand, the fuzzy logical hexagon model of emotions
does not exclude fears, modeling them simultaneously with desires and
indifferences. How does it deal with the proposed unbearable situation?
So, if wake, then coffee. In the proposed model, coffee is an aspect of a
wake, along with a myriad of other things. Controversially, getting cof-
fee turns out to be a desirable aspect of the tragedy. And if this is so,
having a friend die turns out not to be an absolutely undesirable event.
Of course, the tragedy will be (overall) feared, but finding any ‘silver lin-
ing’ in it may sound inappropriate and/or just false. Some may find it
bordering on the macabre. I have no clear and convincing answer to this.
Examples like these do pose a problem for the here given model, call it
‘the silver lining problem’.
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Now, there are alternative accounts that take both desires and fears
into account. Dubois, Lorini and Prade (2017) themselves point to the
formalisms of Benferhat et al. (2006) and Dubois and Prade (2009).
These approaches also differ from the one taken here. They presuppose
a bipolar setting, having in mind a specific type of bipolarity, called ‘asym-
metric’ or ‘heterogeneous’ bipolarity (Dubois and Prade 2009), treating
the negative and the positive preferences separately: the agent first elim-
inates the intolerable states, and only then establishes the desirable ones
among those which remain.® To represent this, the said formalisms pro-
vide two different functions, 7 and 6, defined on a set of mutually ex-
clusive interpretations (also called ‘situations’ or ‘solutions’) and ranging
over the interval [o,1]. The higher the value of 7(s), the more tolerated
(i-e., less rejected, more feasible) the situation in question. The higher
the value of 6(s), the more satisfactory (i.e., desirable) the situation s. In
their asymmetric approach, e.g., if some sis fully satisfactory, that means
both that 7(s) = 1 and that 6(s) = 1. The two measures are independent
and not mutually definable, as is the case with the fuzzy hexagon model.

From the tolerability and satisfiability measures of interpretations,
the two models arrive at the tolerability and satisfiability measures of
propositions. This is done in the framework of possibility theory, the
standard arsenal of which includes possibility and necessity measures.
Let me here outline these measures as they appear in possibility theory
not (yet) applied to the notions of desire and fear. The central notion of
possibility theory is that of a possibility distribution, denoted by 7 (not to
be confused with the above mentioned 7 as opposed to 6). It is a map-
ping from the set of situations (interpretations) § to the unit interval
[o,1], expressing the extent to which a given situation s € Sis considered
possible (plausible) by an agent, ranging from fully impossible to fully
possible. Given an ordering of possibility of situations, we can define
two possibility measures and two necessity measures for propositions
(cf. Dubois, Hajek and Prade 2000). Potential (or weak) possibility of a
proposition p, denoted I1(p), is defined in the following way:

(p) = max{n(s) : s € Sand s E p}.

In other words, it is the value of the most plausible situation in which p
is the case. The dual operator of potential possibility is szrong necessity,
denoted Mp) and defined as:

8Thus avoiding the silver lining probleny’.
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N(p) =1 - I(=p).

Additionally, there is the notion of the guaranteed (strong or actual)
possibility of p, denoted A(p), which takes the value of the least plausi-

ble situation in which p is the case:
A(p) = min{n(s) : s € Sand s = p}.

Its dual is weak (or potential) necessity of p, denoted V(p), the measure
of which corresponds to:

V(p) =1-A(7p).

The logic of potential possibility differs from that of guaranteed
possibility. Significantly, in the former:

o M(p.V pn) = max(I1(p,), (pn))
o N(puA pn) = min(N(p,), N(pum)).

On the other hand, in the logic of guaranteed possibility:

o NV(puA pu) = max(N (pn), V (pm)).

As mentioned earlier, Benferhat et al. (2006) and Dubois and Prade
(2009) use two distinct functions for modeling negative and positive
preferences, more precisely, they use rwo possibility distributions, m and 6
respectively. Now, on that approach, negative and positive desires follow
different logics: negative preferences are modeled in the logic of pozen-
tial possibility, while positive preferences are modeled in the logic of
guaranteed possibility” Even though positive and negative desires are
treated separately, they do not live in two disparate niches — they are
both possessed by the same agent. In the two formalisms, desires and
tears are ultimately merged. When this is done, coherence has to be es-
tablished. In other words, just like in the unipolar setting, some revision
may be necessary. Coherence between positive and negative preferences
is established by the following condition:

Vs, 6(s) < ni(s).

? Dubois, Lorini and Prade (2017) use a logic of guaranteed possibility in their (unipolar)
model of positive preferences, so their approach there can be viewed as a (more nuanced) fragment

of the bipolar setting.
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On the contrary, in the proposed view, the logic of desires (positive
preferences) and the logic of fears (negative preferences) is one and the
same, since these emotions are mutually definable and can be simulta-
neously meaningfully represented by the fuzzy logical hexagon.

Moreover, as discovered by Dubois and Prade (2012), the measures
of potential possibility and strong necessity can hemselves fit into the
graded logical hexagon, resulting in a structure analogous to the classical
(i.e., non-fuzzy) hexagon of modalities (J and ¢, where Op <> ~07p. In
my opinion, the fact that potential possibility and strong necessity fit
the same structure as operators of desire and fear may suggest that the
appropriate logic for both these emotions is that of pozential possibility.
However, I will not go any further into strictly logical considerations,
turning now rather to philosophical ones.

4.2 Philosophy of Desire vs. Fear

The view that desires and fears can be present simultaneously is not
universally accepted also in the field of philosophy of affectivity, where
there is an ongoing discussion on the possibility and meaning of ‘mixed
teelings’. It is exactly the (classical) notion of contrariety appearing in the
description of this phenomenon that makes it philosophically problem-
atic. How can one have contrary emotions towards the same state of
affairs at once if contrary notions cannot all be true? There are, as I see
it, two general approaches to answering this question.

The first approach is to argue that in mixed feelings there are actu-
ally no contrary emotions present since they do not have the same object
(cf. Tappolet 2005; Zaborowski 2020). A popular strategy (and term) in
dispelling the possibility of two contrary emotions being true about ex-
actly the same thing is to talk, as I do here, about aspeczs. Different as-
pects of the (propositional) object are usually understood as its different
features, different modes of presentation or different properties. In Tap-
polet’s (2005: 231) words:

[Gliven that something can well be both attractive in one respect [...] while unat-

tractive in another respect [...], there is no contradiction. This is not different from

the situation in which something, like most good things in life, is desirable gua
being pleasurable and undesirable gua being treat to your health.

Similarly, Zaborowski (2020: 204) argues:

[I]f Paul likes Peter because of one feature and he dislikes him because of another
feature, it may be said that Paul likes Peter’s first feature while he dislikes Peter’s
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other feature. More precisely, it is manifest that Paul likes Peter gua x (= Px), while
he dislikes him gua y (= Py). This is to say that liking and disliking relate to two
differently described or constructed persons (Px, Py), that is, to two different ob-
jects.

The other approach is to claim that the simultaneous presence of
contrary emotions towards the same state of affairs is not (as) problem-
atic as it is within, say, beliefs, since emotions have a logic of their own.
This approach is taken, e.g., by Greenspan (1980) and Marino (2009).

The former argues that emotions cannot be identified with ‘judg-
ments’ (i.e., beliefs). For one, these two sorts of states follow different
adequacy criteria: “appropriateness is the value for emotions which
comes closest to truth for judgments” (Greenspan 1980: 236). While
contrariety between judgments has to be settled on pain of irrationality,
contrary emotions 7ay be appropriate, for difterent reasons: “an emotion
is appropriate as long as there are reasons for it, whatever the reasons
against it” (Greenspan 1980: 237). However, contrary emotions cannot
be appropriate for the same reason. It is in this sense, Greenspan main-
tains, that we can say some emotions are (classica]ly) contrary, i.e., that
they cannot both be true at the same time, but can both be false at the
same time.

Although they feature in adequacy criteria for emotions, reasons
need not be taken as defining the odject of an emotion: contrary emo-
tions are still felt towards #he same content. Using the example of a rivalry
with a friend, Greenspan (1980: 233) argues:

[E]ven if T do feel happy for my rival, or happy about his winning in that it satisfies

a desire of someone I identify with, I would normally still feel happy about his

winning — simpliciter — so that my emotion cannot be said to be truly qualified.
Hence emotions should not be identified with qualified evaluative judgments.

Reasons do not define the objects of emotions, she maintains, also
because we can have mixed feelings defore we know all the reasons for
them. This remark may propose a problem for the fuzzy logical hexa-
gon, which I consider shortly. However, the hexagonal model of mixed
teelings is similar to Greenspan’s account in that she recognizes differ-
ent (fine-grained) reasons for mixed feelings, but does not thereby ana-
lyze away contrariety, considering such a move “fiddling with the object
of contrary emotions” (1980: 229).

Marino (2009), speaking specifically about desires, does allow that
sometimes we can speak about different, independent aspects (x and )
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of a desired object (a), but that there are some cases (like Greenspan’s
‘friendly rivalry’ example) where, ultimately, contrary emotions are felt
towards one and the same propositional content: “may I not still feel that
I want my rival to win (a) because he is my friend, and want him not to
win (not-a), because he is my rival? It is not clear what we would take
to be x and y in this case” (Marino 2009: 278). Another case that can
bring us to desire both a proposition and its negation is, she maintains,
instrumentality. If 1 want seemingly non-contrary x and y, but a is the
only means of getting x, while not-a is the only means of getting y, con-
trary emotions towards the same content come right back.

However, Marino sees nothing irrational or unusual with wanting
both a and not-a: “[t]o be for and against something is not, in itself, to
make any sort of error” (2009: 288). This only becomes problematic
when one starts planning (f)or acting based on the underlying conflict-
ing desires. A plan needs to be consistent, desires do not. She concludes
that “consistency’ for desires is indeed importantly different from con-
sistency for beliefs” (2009: 291).

The fuzzy hexagon model of emotions has similarities with both
general approaches to the “problem” of mixed feelings. In line with the
second approach, it claims that mixed feelings are ultimately felt to-
wards the same proposition and that the logic of emotion is not classical.
In line with the first approach, it claims that a more fine-grained anal-
ysis (in terms of aspects) is necessary for explaining mixed feelings.

However, in contrast to the first approach, it does not go as far as
to claim that mixed feelings are thus explained away. While the usual
‘aspect-strategy’ claims that the emotional conflict is 7oz about the same
(propositional) object but about different aspects of that (propositional)
object, according to the fuzzy hexagon, the conflict is about the same
propositional object exactly in virfue of being about different aspects of
that propositional object. (Also, aspects are understood somewhat dif-
terently, as relevant implications.)

Moreover, proponents of the aspect-strategy (plus Greenspan 1980)
seem not to allow any mixture of contrary emotions among aspects
themselves: feelings towards aspects are unambiguous, wholehearted,
discrete or crisp (as opposed to fuzzy). This is where the here given pro-
posal differs: the ‘emotional ratio’ desire/fear/indifterence goes through
and through — there can be a ratio of contrary emotions even for the
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aspects on the ‘final list’, acquired based on a given (subjective) prefer-
ence ordering.

Let me now return to Greenspan’s remark mentioned earlier. It
seems plausible, as she notices, that one could have mixed feelings to-
wards a (propositional) object without or prior to knowing all the rea-
sons for the emotions. In this scenario, the mixture of feelings cannot
be the result of any background ‘calculation, since there is nothing to
calculate. This phenomenon seems to go against the fuzzy hexagon
(plus the corresponding method of emotional calculation) as a model of
mixed feelings.

Now;, on the one hand, the proposed model ultimately depends on
a given list of (ordered) preferences as a means of avoiding an infinite
regress brought by listing the relevant implications of (relevant implica-
tions of...) a given state of affairs. In doing so, as sketched earlier, it does
allow for mixed feelings about aspects even without (an underlying) cal-
culation. (Le., there can be mixed feeling even for the ‘prototypes’.)

But, on the other hand, I claimed that there has to be some /ist of
aspects of the initial state of affairs which we want to analyze and as-
cribe to them a ratio of contrary emotions. If there are no aspects (rea-
sons), there is no support for mixed feelings. This problem may be alle-
viated if we take the same approach to the initial state of affairs as we
do towards the ‘final’ aspects. If the initial situation s (e.g., travelling to
Antarctica) is itself already contained in the given set of (ordered) pref-
erences, we can ascribe to it an emotional ratio without listing any fur-
ther aspects of it.

I do admit, however, that this maneuver may just relocate the prob-
lem, without really addressing it. The question remains of what the el-
ements (and structure) of the presupposed ordering of preferences are
and whether the considered state appears in it, or just emerges from it. In
other words, I may instantly develop a strong desire to go to Antarctica
upon merely entertaining that thought and without really considering
the idea or knowing why I feel this way — and the answer that going to
Antarctica is somehow among my ‘atomic’, deepest or ultimate desires
may not be convincing. In any case, the ordering of preferences, here
only presupposed, may be further developed, perhaps modeled with a
‘desirability distribution’ function akin to the possibility distribution ()
one finds in possibility theory. I leave this for another occasion.
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Let me here mention another critique of the possibility of mixed
teelings, which I did not consider in detail. Instead of denying that con-
trary emotions are felt towards the same object, one can also deny that
contrary emotions are felt at exactly the same time. Mixed feeling may
mean that one osci/lates between contraries (cf. Zaborowski 2020).1 do
not think that the fuzzy hexagon forbids emotions towards aspects of a
state of affairs to be felt at the same time. They may not all be at the
forefront at a given moment, e.g., I may be dwelling on a particular un-
desirable consequence of going to Antarctica. But the list of aspects is
considered and kept in mind in its entirety at the same time — only by
acknowledging and weighing the aspects simultaneously, i.e., synchro-
nously, do we get an emotional ratio.

The proposed model of contrary emotions leaves a number of con-
cerns not fully addressed. There remain questions concerning the phe-
nomenology of mixed feelings (e.g., the conflict felt when experiencing
this phenomenon), the ethical implications of mixed feelings, as well as
contrary desires in the framework of action theory, where one can act
according only to one among the simultaneously present contrary emo-
tions.

5. Conclusion

The possible (and not uncommon) experience of simultaneous emo-
tions of desire, fear and indifference towards one and the same state of
affairs s (i.e., a case of ‘mixed feelings’) can be modeled — I argue in this
paper — by the fuzzy logical hexagon, a non-classical structure of oppo-
sitions in which truth comes in degrees, allowing for contrary notions
to be true at the same time, but with a special proviso that the truth
values of contraries always add up to 100%.

According to the fuzzy hexagon, for instance, towards s we may feel
desire to the degree of 50%, fear to the degree of 30%, and be indifferent
the rest 20%. To arrive at this ‘emotional ratio’, I propose to consider the
relevant implications of s (which I call ‘aspects’) and classify them under
the three mutually contrary notions. Some implications of s may be de-
sirable, some feared, and towards some there may be indifference. Then,
in accordance with the classification of its aspects, we can say that the
said state (partially) satisfies all three contrary notions at once. There,
however, appears an infinite regress in this process, since aspects have
aspects of their own (and so on, ad infinitum). The regress is here
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avoided by taking as a given the existence of some underlying ordering
of preferences, on the basis of which any calculation of emotions is per-
formed.

The present approach is in opposition to a non-realist stance in
philosophy of affectivity about the possibility of simultaneous contrary
emotions, where ‘aspects’ are used to explain away the possibility of
mixed feelings. There, it is claimed that a fine-grained analysis of a state
shows that contrary emotions are ultimately felt towards different (prop-
ositional) objects, so genuine mixed feelings do not exist. I argue for a
different, non-classical interpretation, in which the mixture of emotions
is about one and the same state of aftairs exactly in virtue of conflicting
emotions being felt towards different implications of that one and the
same state.

I consider also some fuzzy formal theories of emotion coming from
the opposing philosophical camp, in which an underlying anti-realist
stance towards mixed feelings generates a need for a desire revision
mechanism and separate logical treatment of desires and fears. Contrary
to them, I argue that logic of desires and fears is one and the same —
that of the fuzzy logical hexagon, and that it can perhaps be further
developed using the logic of potential possibility as opposed to (also)
the logic of guaranteed possibility.

The proposed model naturally faces problems, some possibly en-
demic. One is here called ‘the silver lining problem’, where some un-
bearable situations necessarily include desirable dimensions. Another is
the possibility of emotions without reasons, mixed feelings that “just ap-
pear” and cannot be explained in terms of calculation of aspects, as the
proposed model suggests. Lastly, some important facets of the proposed
model are treated only in outline, like the phenomenon of the (here pre-
supposed) ordering of preferences, which is necessary to perform the
‘emotional calculation’.’® All this (not) being said, I hope this paper
helps the realists’ case for mixed feelings and contributes to the logical
analysis of the phenomenon.'!

©As an anonymous reviewer suggests, the presupposed preference ordering is transitive,
which need not be the case in real life. Moreover, as they note, the fact that the aspects of aspects
(of aspects of aspects....) of state s are still all aspects of the initial state s — via transitivity — can also
be challenged, if we want to model away the logical omniscience.

"'"This paper is supported by the Croatian Science Foundation, as part of the project “Inten-
tionality and Modes of Existence” (IP-2022-10-5915).



Prolegomena 24 (2) 2025 369

References

Benferhat, S., D. Dubois, S. Kaci, and H. Prade. 2006. “Bipolar possibility theory in
preference modeling: representation, fusion and optimal solutions”, Information
Fusion, 7(1), 135-150.

Béziau, J. Y. 2012. “The power of the hexagon”, Logica Univeralis, 6(1-2), 1-43.
Blanché, R. 1953. “Sur lopposition des concepts”, Theoria, 19(3), 89—130.

Blanché, R. 1966. Structures intellectuelles: essai sur [organisation systématique des con-

cepts (Paris: Vrin).

Dubois, D., P. Hijek, and H. Prade. 2000. “Knowledge-driven versus data driven
logics”, Journal of Logic, Language, and Information, (1), 65-89.

Dubois, D, E. Lorini, and H. Prade. 2017. “The strength of desires: a logical ap-
proach”, Minds and Machines, 2;(1), 199—231.

Dubois, D. and H. Prade. 2009. “An overview of the asymmetric bipolar represen-
tation of positive and negative information in possibility theory”, Fuzzy Sets and
Systems, 160(10), 1355-1366.

Dubois, D. and H. Prade. 2012. “From Blanché’s hexagonal organization of con-
cepts to formal concept analysis and possibility theory”, Logica Universalis, 6(1-2),
149-169.

Dubois, D. and H. Prade. 2015. “Gradual structures of oppositions”, in L. Magda-

lena, J. L. Verdegay, and F. Esteva (eds.), Enric Trillas: A Passion for Fuzzy Sets
(Cham: Springer), 79—92.

Greenspan, P. 1980. “A case of mixed feelings: ambivalence and the logic of emo-
tion”, in A. O. Rorty (ed.), Explaining Emotions (Berkeley: University of California
Press), 223—250.

Giirdenfors, P. 1988. Knowledge in Flux: Modeling the Dynamics of Epistemic States
(Cambridge: The MIT Press).

Jacoby, P. 1950. “A triangle of opposites for types of propositions in Aristotelian
logic”, The New Scholasticism, 24(x), 32—56.

Kalinowski, G. 1967. “Axiomatisation et formalisation de la théorie hexagonale de
opposition de M. R. Blanché (systeme B)”, Les ézudes philosophiques, 22(2),203—209.

Lukasiewicz, J. 1970. “Investigations into the sentential calculus”, in L. Borkowski
(ed.), Jan Eukasiewicz Selected Works (Amsterdam: North-Holland), 131-152.
Marino, P. 2009. “On essentially conflicting desires”, The Philosophical Quarterly,
59(235), 274291

Massin, O. 2014. “Pleasure and its contraries”, Review of Philosophy and Psychology,
5(1), 15—40.

Moretti, A. 2009. “The geometry of standard deontic logic”, Logica Universalis, 3(1),
19-57.



370 L. RESTOVIC: Mixed Feelings

»

Restovi¢, 1. 2022. “Brouwer’s notion of ‘egoicity”, Axiomathes, 32(1), 83-100.
Sesmat, A. 1951. Logique II: les raisonnements, la logistique (Paris: Hermann).

Smith, N. J. J. 2008. Vagueness and Degrees of Truth (Oxford: Oxford University
Press).

Swietorzecka, K. 2008. Classical Conceptions of the Changeability of Situations and
Things Represented in Formalized Languages (Warsaw: Cardinal Stefan Wyszyniski
Publishing).

Tappolet, C. 2005. “Ambivalent emotions and the perceptual account of emotions”,
Analysis, 65(3), 229—233.

Zaborowski, R. 2020. “Revisiting mixed feelings”, Axiomathes, 30(2), 201-226.

Zadeh, L. A. 1975. “Fuzzy logic and approximate reasoning”, Synthese, 30(3-4), 407—
428.



