anales de psicologia, 2015, vol. 31, n° 2 (mayo), 677-686
http://dx.doi.org/10.6018/analesps.31.2.167391

© Copyright 2014: Servicio de Publicaciones de la Universidad de Murcia. Murcia (Espafia)
ISSN edicion impresa: 0212-9728. ISSN edicion web (http:

revistas.um.es/analesps): 1695-2294

Effects of valence and causal direction in the emotion inferences processing
during reading: Evidence from a lexical decision task

José A. Leon'™, Maria T. Déavalos?, Inmaculada Escudero?, Ricardo Olmos', Yurena Morera,* & Manuel Froufe!

1 Universidad Auténoma de Madrid (Spain).
2 Universidad Nacional de Zapatecas (México).
3 UNED (Spain).

4 Universidad de La Lagnna (Spain).

Abstract: In two experiments we investigated the role that activation of
emotional inferences when readers represent fictional characters' emotional
states using an affective lexical decision task. Subjects read short stories that
described concrete actions. In the first experiment, we analyzed whether
the valence (positive or negative) was an important factor of inference’s ac-
tivation. The results showed that valence was determinant factor in the
moment that emotional inference was generated, being the positive valence
faster than negative. In the second experiment we studied whether the
emotion inference activation was influenced by the causal direction of the
story, where the causal direction of the text was manipulated in otder to in-
duce towards an emotional inference predictive (the reader looking for a
consequence that promote a particular emotion) or inducing an explanatory
inference (reader looking for a cause that “explain” a particular emotion).
The results suggest that emotional inferences are made online, and that va-
lence and causal directions are two decisive components of emotional trait,
but only positive valence increase their processing.

Key words: Emotional inferences; emotional valence; causal direction; lexi-
cal decision task; explanatory inference: predictive inference.

Titulo: Efectos de la valencia y la direccién causal en el procesamiento de
inferencias emocionales durante la lectura: Evidencia mediante una tarea de
decision léxica.

Resumen: En dos experimentos se investigd el papel que juega la activa-
cién de inferencias emocionales cuando los lectores representan estados
emocionales de los personajes ficticios mediante una tarea de decisioén léxi-
ca. Los participantes leyeron historias cortas que describfan acciones con-
cretas. En el primer experimento se analizé si la valencia emocional (positi-
va o negativa) influfa en la activaciéon de la inferencia. Los resultados mos-
traron que la valencia fue factor determinante en el momento en que gene-
raba la inferencia emocional, siendo la valencia positiva més rdpida que la
negativa. En el segundo experimento se analiz6 la direccién causal de la
historia, donde en un caso fue manipulada para inducir hacia una inferencia
emocional predictiva (el lector busca una acciéon que anticipa una emocién
patticulat), y en otro explicativa (el lector busca una causa que "explique"
una emocién en particular) y si estas dos condiciones diferfan en la activa-
ci6n de la inferencia emocional. Los resultados revelaron que las inferencias
emocionales se hacen de manera automitica en ambos estudios y que tanto
la valencia como la direccién causal se consideran componentes basicos de
las inferencias emocionales, pero sélo la valencia positiva acelera ain mas el
procesamiento del rasgo emocional.

Palabras claves: Inferencias emocionales; valencia emocional; tarea de de-
cision léxica; inferencia explicativa; inferencia predictiva; direccién causal.

Introduccion

The generation of inferences is a mental activity as complex
as necessary for the comprehension processes of the daily
life. This mental activity is considered to be fundamental due
to the high adaptative value that inferences possess to pre-
dict behaviors, to understand the reality. Thanks to the in-
ferences we can reveal the implicit of the language, making it
explicit, or to read between the lines (Ledn, 2003). We might
affirm that any information that is obtained from our expe-
rience and is not explicited in the text, can be considered to
be an inference (McKoon and Ratcliff, 1992).

Regarding the discourse comprehension, the inferences
are identified by mental representations that the reader con-
structs when he tries to understand the message, substitut-
ing, adding or integrating information explicited in the text.
This idea is supported by the existence of a linguistic process
called top — down (see Kintsch, 2005; Garton and Pratt,
2004). According to this model of linguistic processing, the
comprehension begins extracting information from the
more global aspects of the text, such as the title or the basic
idea of the paragraph (Lorch, Lemarié and Chen, 2013), to
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other specifics (smaller linguistic units like clauses and
words) and all this orientated from the previous knowledge
of the reader, that is, is our previous experience the one that
"guides" our process of comprehension (Cevasco and van
den Broek, 2013). Some authors indicate that the top - down
processing develops from very eatly age (Angosto, Sanchez,
Alvarez and Leén, 2013; Kendeou, van den Broek, White
and Lynch, 2007).

During the last decades, there has been an increasing in-
terest on the study of a type of inferences, the emotional in-
ferences, which are the inferences that the readers construct
about the emotions of the characters of the history, covering
an important area of research on text comprehension (e.g.,
Gernsbacher, Goldsmith and Robertson, 1992; de Vega, Le-
6n and Diaz, 1996; Davalos and Ledn, 2013). Along a histo-
ty, the characters are involved in different situations that
lead them to demonstrating a map of emotions, in some oc-
casions revealed of explicit form (e.g., Manuel felt deep sad-
ness on having found out that his father had died), and in
others, of implicit form (e.g., Manuel felt a knot in the throat
on having found out that his father had died). In this case,
the emotions are deduced across the reading of the context
that involves the character, playing a very important role in
the coherence of the text (Miall, 1989). From this point of
view, it is assumed that emotional inferences take part in the
mental representation of the text, as a guide that orientates
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the comprehension of the text, helping to support a global
coherence (Graesser, Singer and Trabasso, 1994).

Research on comprehension suggests that readers are
able to construct mental representations on specific dimen-
sions, such as space, causality or temporality (see Ledn,
2003, for a review) or also on specific domains like clinical
psychology (Leén and Pérez, 2001). Nevertheless, we find
very few studies that investigate on how the emotional infer-
ences are generated and under what components are activat-
ed. Up to the moment, the studies centred on this topic in-
dicate that the readers can infer the emotional conditions of
the protagonists while they read, and that the activation of
these inferences can be generated in an automatic way, that
is, during the same process of reading (on-/ine) (Gernsbacher,
Goldsmith and Roberston, 1992; Gernsbacher and Rob-
erton, 1992). But, on the other hand, there is no agreement
about what basic components produce them. Whereas some
authors assume that the emotional inferences possess a ma-
jor degree of specificity than other inferences more depend-
ent on the syntactic clauses like the anaphoras (e.g., Gerns-
bacher, Goldsmith and Roberston, 1992; Gernsbacher and
Roberton, 1992; Gernsbacher, Hallada and Roberston, 1998)
for others, this specificity does not exist, finding more gen-
eral factors (as the valence) that really influence the level of
activation (e.g., Gygax, Oakhill and Garnham, 2003; Gygax,
Garnham and Oakhill, 2004; Gygax, Tapiero and Carruzzo,
2007). In this regard, some results show that the valence
(positive or negative) influences the activation of an emo-
tional inference (Gygax et al., 2003, 2004 and 2007). These
authors have detected systematically an asymmetric effect in
the activation of the emotional inferences depending on
their valence, being positive inference processes faster than
the negatives. These results suggest that the negative emo-
tions, having been negative social stimuli, in many cases, by
interpersonal problems, need of a major observation or
analysis to be identified and to give a suitable response (Tay-
lor, 1991) or also that the negative thing produces longer,
more consistent thoughts, more multifaceted or of more
lasting effect (Baumeister, Bratslavsky, Finkenauer and
Vohs, 2001).

There exists some evidence of the effect of the valence
in another type of tasks like, for example, emotional Stroop.
Different authors have shown that participants invest more
time in naming the color of the ink for the negative stimuli
than for the positives (e.g., Keil and Thssen, 2004; Keil, Th-
ssen and Heim, 2006; Pratto and John, 1991). These results
suggest that the subjects use more time in processing the
negative thing because they look of more detailed form for
the meaning of these stimuli. Another task commonly used
is recall, where a person is asked to remember some person-
al positive and/or negative experience. In this case, the neg-
ative recall are in the habit of being described by major detail
that the positives, owed probably to that the positive recalls
are in the habit of being simpler and they tend to be more
mixed thoughts (Aguado, 2005). These results suggest that
the emotion with negative valence is processed more me-
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ticulously when it is being codified and, probably due to this,
it is retained in a more complex and elaborated form in the
memory (Robinson-Riegler and Winton, 1996), being able to
indicate a major conscious processing (Ohira, Winton and
Oyama, 1997).

Another component that is assumed to be essential for
the inferencial processing is the causal structure. Research
on discourse comprehension distinguishes between two
types of causal inferences: the explanatory inferences (also
named causal antecedents) and the predictive inferences (al-
so named causal consequence inferences). Both types of in-
ferences have been widely studied (e.g., Coté, Goldman and
Saul, 1998; Escudero and Ledn, 2007; Fincher-Kiefer, 1996;
Graesser and Bertus, 1998; Leon and Pérez, 2001; Millis and
Graesser, 1994; Singer 1994; Singer and Ledn, 2007; Trabas-
so and Magliano, 1996). In a general way, it can be consid-
ered that the explanatory inferences are those that are gener-
ated when the reader connects a sentence with his previous
knowledge (Millis and Graesser, 1994; Magliano et al., 1993),
when he explains why the actions or emotions happen
(Graesser et al.,, 1994). The predictive inferences express
predictions, results or possible consequences about what will
come later (Millis and Graesser, 1994; Magliano et al., 1993).
Let us consider the following sentences as an example: Carlos
prepared a leg of lamb to roast it 1o the oven, be introduced it in the ov-
en and putted it to 200 degrees. Two hours later, be had remained slept
in the sofa seeing a _football match. When the reader reads the last
sentence, he can predict that the roast is going to be burned,
generating a predictive inference, a supposition that some-
thing can happen in the immediate future. Otherwise, the
reader also can generate another inference in case he needs
to provide with coherence or explanation of an incomplete
information. Let's suppose, for example, that the last sen-
tence of the previous example is Two hours later, Carlos detected
a strong smell to burned coming from the kitchen. In this case, the
reader can infer that the roast has burned. This supposition
constitutes an explanatory inference, which object is to look
for a reason or explanation of the appearance of the strong
smell to burn.

These causal inferences have been widely studied. The
comparison between them (explanatory vs. predictive) suggests
that the explanatory inferences are generated before than the
predictive ones (e.g., Graesser, Haberlandt and Koizumi,
1987; Potts et al., 1988; Singer and Ferreira, 1983). One of
the reasons argued is related to the own nature of the infer-
ential process, strongly determined by the search of a global
coherence of reading. Thus, while it is assumed that the ex-
planatory inferences "repair” the coherence absence of read-
ing as one of their more typical properties, the same thing
does not happen with the predictive inferences (e.g., Black
and Bower, 1980; Graesser, 1981; Graesser and Clark, 1985;
Leén, 2009; Leén and Pefialba, 2002, Singer et al., 1992; van
den Broek, 1990a, 1990b).

These causal inferences can be analyzed also from the
emotional inferences. The causal structure of a history also
turns out to be essential to understand the emotions of the
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protagonists (Komeda and Kusumi, 2006; Liu, Karasawa
and Weiner, 1992). The emotional inferences can explain or
predict the possible reactions of the characters. This expla-
nation or anticipation helps to establish a logical and coher-
ent mental representation of the story and helps to support
the on-line comprehension process. For this representation,
the reader needs to connect not only the causal elements and
motivations of a character, but also, the non-verbal and
emotional implicit elements involved. Thus, the reader con-
structs previously an emotional state and can produce one or
more probable consequences. In this sense, the emotions of-
fer a pre-structure of the global meaning of the text (Miall,
1989). Thanks to this, it is possible to analyze the activation
of an emotional inference attending to its causal directionali-
ty, distinguishing between causal explanatory inference,
which establishes the reason or why there arises certain
emotion (e.g., Manuel felt deep sadness... (becanse) ... he found ont
that bis father had died) and causal predictive inference, which
anticipates the possible consequences or emotion (e.g., Ma-
nuel on having found ont that his father had died ..., (as consequence)
... felt deep sadness).

Objectives of this study

In this study, both components of the emotions are ana-
lyzed: the effect of the valence in the activation of the emo-
tional inference (analyzed in the experiment 1) and the effect
of the causal direction (experiment 2). With regard to the
first experiment, we intended to determine if the emotional
inference is realized in an automatic way (on-/ine), below the
750 ms., using a lexical decision task. In this experiment we
tried to analyze, in addition, if the effect of the valence
(positive, negative) facilitates the generation of the emotional
inference. Hereby, we wanted to confirm the hypothesis of
which the emotional inferences with positive valence are ac-
tivated before the negative valence, as some authors indicate
(Gygax, Garnham and Oakhill, 2004; Gygax, Oakhill and
Garnham, 2003; Gygax, Tapiero and Carruzzo, 2007). In
this direction, we expect to find that the reaction times of
the emotional inferences (related targe?) with positive valence
are significantly faster than the related target with negative
valence.

The second aim of this study was to determine if the
causal direction (cause—emotion vs. emotion-canse) influences
equally the generation of the emotional inference, using the
same lexical decision task (experiment 2). To do it, we modi-
fied the causal direction of the histories. Few histories in-
duced the reader to generate explanatory inferences (#o estab-
lish why), whereas others induced them to generate predictive
inferences (fo anticipate the emotion of the character). Because in
previous studies the antecedent causal inference was faster
than its consequence (Singer and Le6n, 2007), our hypothe-
sis is that the cause of the inference that explains the emo-
tional reaction (explanatory inference) will be activated before
that the search of the anticipation of the character (emotional
predictive inference).
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Experiment 1

Authors like Miall (1989) propose that the emotions possess
diverse important functions in a history. One of them stands
out the fact that an emotion is auto-referential, this is, the
reader "identifies" with the experiences and motivations of
the characters, and thanks to it the reader can access to his
own information and uses it to share the goals and the feel-
ings of the character. This implies that the interpretation of
the text is wide and varied, since the reader influences and
gives sense to the elements of the text from his previous ex-
periences, which take it to empathy - or not - with the char-
acter (Komeda, Kawasaki, Tsunemi and Kusumi, 2009;
Komeda and Kusumi, 2006) and therefore, not only codify
the intentions of the characters, but also his own preferences
on the topic (Rapp and Gerring, 2002). The emotions also
possess a second function, that is, allowing to establish a
categorization of the elements of the text. The sentences or
phrases that have been evaluated initially in terms of im-
portance by their meaning (e.g., specifying the scenes of the
history) can be re-evaluated or re-categorized with new in-
formation (e.g., the relations between the characters). The
emotional valence is really important in this re-evaluation.
With these assumptions, in this first experiment we tried to
analyze, on the one hand, if the emotional inferences were
activated automatically (o#-/ine) and, for other one, if the ef-
fect of the valence (positive, negative) was influencing the facili-
tation of the emotional inference during the comprehension,
using a lexical decision task. In case the valence (positive or
negative) was not facilitating the activation of the inference or
was not generated in an automatic way (o#-/ne) through a of
lexical decision task, then: a) the global reaction times will be
higher than 750 ms. (McKoon and Ratcliff, 1992). On the
other hand, if the prediction of which the activation of a
positive emotion was not generating faster than the negative
one, will not appear significant differences in the reactions
times between the target of positive valence and the negative
one. For this study we used a lexical decision task with a 500
ms. SOA and three types of target (Related, Non-related and
Non-word). The incorporation of Non-word becomes neces-
sary to test the lexical decision task.

Method

Participants

Seventy-four students of the Faculty of Psychology of
the Universidad Auténoma of Madrid took part voluntarily
in this study.

Materiales y estimulos

For this experiment we used a total of 88 texts: 68 exper-

imental (28 positives and 40 negatives) and 20 neutral texts.
In addition, we used two practice texts (see Table 1). The
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neutral histories were not inviting the generation of any
emotional inference. These histories were describing some
daily situation, and they were not followed by a target or
comprehension question.

Table 1. Positives and negatives histories used in the experiment 1.1.

POSITIVE VALENCE

Margaret wants to study in the university.

Today she received a letter from the Rectorate.

They notify to her that she is admitted. (CRITICAL SENTENCE)
Margaret feels...

Conditions:

Related: HAPPY
Non-Related: LOVER
Non-Word: RELAZO

Question: ¢Does Margaret want to study?

NEGATIVE VALENCE

Candido has a faithful dog who accompany him.

Today in the morning, he went to the garden.

He discovered that his dog was dead. (CRITICAL SENTENCE)
Candido feels...

Conditions:

Related: SAD
Non-Related: JOKE
Non-Word: ASCRAS

Question: ;Did Candido have a cat?

Procedure

Before beginning the lexical decision task participants
were given oral and written instructions. Instructions asked
participants to decide as soon as possible if the word that
was appearing immediately after the text was or not a word
with meaning. The examples appeared just before beginning
the experimental task. We use DMDX as experimental soft-
ware (Forster and Forster, 2003). All the texts were present-
ed in the computer screen. Participants must press YES or
NOT from the keyboard. Each history was presented sen-
tence by sentence (at a 126 ms. rate per syllable) in the cen-
ter of the screen. Concluded the time for every sentence,
this one was eliminated and replaced with the following sen-
tence; after eliminating the last sentence (fourth) an interval
of 225 ms. was appearing in white, a line of asterisks in the
center of the screen during 50 ms. and again an interval in
white of 225 ms. (SOA of 500 ms.). Immediately the target
was appearing (related or not related to the experimental
condition). Reaction times were registered, between the ap-
pearance of the target and the pressure of the key YES or
NOT. Later, the comprehension question was appearing
and, once again, participants had to answered YES or NOT.
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The following text began immediately after the answer (20
minutes approximately).

Design

The initial data was filtered under two criteria: a) we elimi-
nated data when comprehension responses error rate was
higher than 25 %, and b), we eliminated reaction times data
with a 2,5 standard deviation above or below the average (
.09 % with positive valence and .86 % with negative va-
lence). An ANOVA was realized to confirm the results of
the lexical decision task (word vs. non-word). Considering that
the length of the target between with positive valence (28
texts) and negative valence (40 texts) showed a significant
difference (t (2,964) = 3.16; p <.01), we did an ANCOVA 2
(target: related vs. non-related) x 2 (valence: positive vs. negative).
The covariable is the word length and the dependent varia-
ble is the reaction times.

Results and discussion

The reaction times for the word were significantly lower
to the non-word (F (1,4564) = 194.82; MSE= 113224.9; p
<.05), that confirms the correct functioning of the lexical
decision task. About the second analysis (ANCOVA 2x2),
we observe that the emotional inference (related target)
showed significantly lower reaction times comparing the
non-related target (F (1,1526) = 290.51; MSE = 68523.9; p
<.05). In addition, results shows that the positive valence is
activated significantly faster than the negative one (F
(1,1526) = 9.43; MSE = 68523.9; p <.05). With these results
we can suggest that emotional inferences with positive as
negative valence are activated on-line (see Figure 1). Never-
theless, there is a clear difference of the positive valence
(p-e., Baumeister, Bratslavsky, Finkenauer and Vohs, 2001).
We founded similar results regarding the context of the his-
tory (positive or negative emotional context). When we
compare the related target (inference) in a positive (happy)
condition with other non- related (fover) and, in the same
way, the related target (énference) in a negative (sad) condition
with other non-related (#hanks), the activation pattern is the
same. The non- related word is activated significantly faster
in a positive emotional context than in a negative emotional
context (see Figure 1). This shows the strong effect of the
valence, which not only can affect the emotional target, but
also to the context (positive or negative).

These results support the idea that the valence consti-
tutes a basic component of emotion and, in addition, that
the activation of the emotional inference activation is auto-
matic (on-line), below 750 ms. Furthermore, these results
show that the emotional inference with positive valence is
activated significantly faster that the emotional inference
with negative valence, confirming the results obtained by
other authors (Gygax, Garnham and Oakhill, 2004; Gygax,
Oakhill and Garnham, 2003; Gygax, Tapiero and Carruzzo,
2007).
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Figure 1. Mean of reaction times in miliseconds (ms.) according to the tar-
get (Related vs. Non-related) and the valence (Positive vs. Negative).

Experiment 2

The second aim of this study was to determine if the causal
direction (reason—emotion vs. emotion-reason) influences equally
the generation of the emotional inference, using also a lexi-
cal decision task. As we know, the emotions have an im-
portant explanatory and predictive function. Thanks to the
emotional inferences, readers can predict the possible reac-
tions of the characters or explain why things happen. This
helps to stablish a coherent mental representation and to
construct the global meaning of the text. Thus, we can as-
sume that the causal structure (cause-¢ffect) is essential to un-
derstand the emotional state of the character.

In our case we wanted to analyze how the causal struc-
ture of the history was influencing the generation of the
emotional inference. We modified the causal direction of the
histories; while one condition was inducing the reader to
generate an explanatory emotional inference (to establish
why), the other one was inciting the reader to generate a
predictive emotional inference (to anticipate the emotion of
the protagonist). Provided that in previous studies the causal
explanatory inference is faster than the predictive one (e.g.,
Graesser, Haberlandt and Koizumi, 1987; Potts et al., 1988),
our hypothesis is that the reason of the inference that ex-
plains the emotional reaction (causal explanatory inference)
will be activated before that the search of the anticipation of
the protagonist (causal predictive inference). In this experi-
ment we maintained the valence of the emotion, like in the
experiment 1, to evaluate if the positive valency exercises al-
so here some influence on the activation of the inference.

Method

Participants

Sixty-five Psychology students from the Universidad
Auténoma of Madrid took part voluntarily in this study.

Materials

A total of 156 texts were used: 68 explanatory causal
texts (40 negative valences and 28 positive valences), 68 pre-
dictive causal texts (40 negative valences and 28 positive va-
lences) and 20 neutral texts. In this experiment, the infer-
ence had the role of being both causal explanatory and pre-
dictive, also keeping the valencia (positive or negative) as in
the previous study. Each text contained a unique emotional
situation (see table 2).

Table 2. Example of texts used in experiment 2

Causal Inference EXPLICATIVE

Céndido has a faithful dog who acompany him.
Today in the morning, he went to the garden.
Céndido feels sad. (CRITICAL SENTENCE)
He discovers that his dog is...

Conditions:

Related: DEAD
Non-Related: FRIENDS
Non-Word: IMAGAS

Question: ¢Did Candido have a cat?

Causal Inference PREDICTIVE

Céndido has a faithful dog who acompany him.

Today in the morning, he went to the garden.

He discovered that his dog was dead. (FRASE CRITICA)
Céndido feels...

Conditions:

Related: SAD
Non-Related: FRIENDS
Non-Word: IMAGAS

Question: ¢Did Candido have a cat?

Design

Data was filtered like in the previous experiment. In this
case, .38 % of actions and emotions with positive valence,
and .82 % of actions and emotions with negative valence
were eliminated. Again, an ANOVA was realized to confirm
the results of the lexical decision. Provided that the differ-
ences were kept in the length of the target in the 28 positive
texts and 40 negatives (7 (2,959) = 2.96; p <.01), we runned
two ANCOVAs: a) ANCOVA 2 (target: related vs. non-related)
x 2 (direction: explanatory vs. predictive) and b), ANCOVA 2
(target: related vs. non-related) x 2 (direction: explanatory vs. pre-
dictive) x 2 (valence: positive vs. negative).

Results y discussion

The reaction times in the word condition were signifi-
cantly lower than in the non-word condition (IF (1,2624) =
193.52; MSE = 113232.8; p <.05). Once again, we con-
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firmed the good functioning of the lexical decision task. The
results of the ANCOVA 2x2 showed, first, that the reaction
times of the related target were significantly lower than the
non-related (I (1,2618) = 293.29; MSE = 73708.4; p <.05).
Thus, we can affirm that the emotional inferences are gener-
ated automatically. Secondly, we didn’t find statistically sig-
nificant differences in relation to the factor of directionality
of the history (I (1,2618) = .75; MSE = 73708.4; p = .38), in
spite of average of reaction times of predictive inferences
(cause - emotion) are lower than the explanatory inferences
(ernotion- canuse).

In addition, we didn’t find significant differences in the
non-related words. Nevertheless, there exists a significant in-
teraction between the target and the causal direction (F
(1,2618) = 15.4; MSE = 73708.4; p <.05). This effect of in-
teraction is due to the inverse trend of both variables ana-
lyzed. On the one hand, in the related target condition, the
predictive causal inference is slightly faster than the explana-
tory causal inference. On the other hand, this trend is in-
versed when we introduce the non-related target condition.
This interaction can be interpreted as a major awareness and
dependence of the activation of the emotion with regard to
the context that involves it. In this regards, a coherent con-
text increases its activation, whereas an incoherent context
delays in excess its activation. This effect of the context has
less importance when we are analyzing the search of the
cause that produces the emotion (explanatory). Another
possible explanation of the interaction comes from the
search of the reason that explains it. In a non-related con-
text, it is activated faster, presumably because it can be dis-
criminated before being out of coherence (see Figure 2).
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Figure 2. Significant interaction between target (Related vs. Non-related)
and causal direction (EXPLICATIVE causal inference vs. PREDICTIVE
causal inference).

Finally, the ANCOVA 2x2x2 shows that the average re-
action times between the related target were significantly
lower than the non-related (F (1,2614) = 293.08; MSE =
73408.5; p <.05). As for the causal direction of the history,
once again, we didn’t find statistically significant differences
between both (I (1,2614) = 12.12; MSE = 73408.5; p = .30).
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Nevertheless, when we incorporate the valence factor in the
ANCOVA, results show a different pattern of activation. In
this case, we can observe that both in the predictive infer-
ence and in the explanatory, the positive valence is generated
faster than the negative one (F (1,2614) = 5.64; MSE =
73408.5; p <.05).

When we analyze data according to direction, in the
emotional inference the positive valence is activated signifi-
cantly faster than the negative in both targets (related and non-
related), confirming the results obtained in the experiment 1.
Even, the effect of the valence is so forceful that again it in-
fluences the context that frames to the predictive inference
(see Figure 3, graph corresponding to the predictive infer-
ence). Even, the effect of the valence is so forceful that,
again, it influences the context that frames to the predictive
inference (see Figure 3, second graph corresponding to the
predictive inference). On the other hand, as we can observe
in the graph corresponding to the explanatory inference, da-
ta with negative valence, especially in the non-related target,
present a longer slope, principally when the negative context
pairs off with the search of the emotion (predictive infer-
ence) and not with the cause or reason (explanatory infer-
ence). Once again, the valence not only influences the emo-
tional target, but also the facilitator context of the activation.
As for the direction that induces to an explanatory causal in-
ference (search of the reasons that unleash the emotion), the
positive valence is activated significantly faster than the in-
ference with negative valence when the target is related to
the history. Nevertheless, in the non-related target, this acti-
vation pattern is different: the negative valence tends to be
generated faster than the positive valence. We find a triple
interaction effect between the valence, target and direction
(F (1,2614) = 5.74; MSE = 73408.5; p <.05). This interaction
effect can be observed by the inverse trend in the non-
related target condition in the negative valence and in case
of the explanatory inference. In other words, the reader re-
jects faster the reason when a non-related target appears
when the emotion is of negative valence than when it is pos-
itive, being this difference statistically significant (p <.05).
This is the only case in which the processing of a context
with negative valence is realized significantly faster than the
positive.

Based on these results it can suggest that when the read-
er comes to understand short emotional stories, so quick
and important is to search for the explanation of the why
certain events and actions occur, as when the reader infers
the emotional reaction of the character of the story as a re-
sult of a fact or event that produces it. Since we did not find
significant differences between emotional inference predic-
tive and explanatory causal inference, ate not confirmed
previous studies. For example, Singer and Ledn (2007) sug-
gest that the explanatory causal inference is faster (and
online) to the predictive causal inference (gff-/ine) to exposi-
tory and narrative contexts not emotional. These results can
be explained by the degree of context’s constriction. Predic-
tive inference is located within a very restricted and closed,
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context where fit very few possible emotions. Before read-
ing, say, of the critical phrase... The dog was dead, be feit... (sor-
1), emotional inference prediction is very constrained, which
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facilitates its processing, which was not the case in previous
studies, where the forecast was more open (Singer and Leon,
2007).
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Figure 3. Reaction times in function of target (related vs. non-related) and valence (positive vs. negative) related to causal direc-
tion: explanatory causal inference (graph to the left) and causal predictive inference (graph to the right).

Nevertheless, in case of the explanatory causal inference,
the context is not so constrained. This is the case .... He fe/t
sad becanse bis dog was ..., different possibilities can justify
Candido's sadness (e.g., he is sad because the dog was dead,
it was sick or had escaped), all of them coherent and suitable
with sadness). This trend is observed better in the positive
thing than in the negative thing and in the not related condi-
tion. This trend can be observed better in the positive condi-
tion than in the negative and non-related condition. When
the target is non-related, the cause needs less decision time,
as we can observe in the triple interaction effect. It is proba-
ble that the causal executes of the same form because it
forms a part of the base of the comprehension and of the
coherence, and is not so submitted to the context. However,
the emotion can depend more of the context and of the
congruity with the target.

General Discussion

The aim of this study was, on the one hand, to analyze
the emotional valence (positive or negative) in the mo-
ment in which the emotional inferences are realized (ana-
lyzed in experiment 1). For other one, the causal direction
was manipulated, given when a circumstance induces to
generate or predict an emotion (predictive inference) or
when an emotion is induced to the search of a reason
(explanatory inference). This objective was of the experi-
ment 2.

In relation with the moment of activation of the emo-
tional inference in experiment 1, we can suggest that the
emotional inferences are automatic (on-line), as previous

studies suggest (Gernsbacher et al., 1992; Gernsbacher et
al, 1998; Gernsbacher and Robertson, 1992; Gygax et al.,
2003, 2004, 2007; de Vega et al., 1996). This activation
takes place both with the emotional positive inference and
with the negative. This confirmation is done in relation to
two criteria: a), the emotional inference taken as related
target it is generated faster than the non-related word in
both cases; and b), the average reaction time, positives
(667 ms.) as well as negatives (710 ms.), is of 629 ms..
These times ate below the range established by Mckoon
and Ratcliff (1992), who suggest that the inferences that
are generated regularly during the comprehension only are
automatic if they are below 750 ms.

As for the influence of the emotional valence, results
show a clear difference about the positive valence; the
emotional positive inference generates significantly faster
than the negative. In addition, results show that the posi-
tive valence affects also to the processing of the history,
being faster when the emotional context is positive, and
independently of the condition. This observation arises
on comparing the related target of a positive condition
(e.g., happy) with other one non-related (e.g., garden) or re-
lated to a negative condition (e.g., sad) with its non-related
one (e.g., tank), showing the same activation pattern in the
non-related. Thus, when the context has a positive va-
lence, the response to the target is always faster. This
proves the weight of the factor of the valence, which not
only affects the emotional target, but also to the context
(positive or negative). In this case, we can observe a
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strong asymmetric trend of the positive valence, as previ-
ous studies show (e.g., Kuchinke et al., 2005).

However, in spite of previous studies confirm this
asymmetry effect of the positive valence (Gygax et al.,
2003, 2004, 2007), does not exist a unanimous agreement
about a possible theoretical explanation on why this effect
takes place. The existing information in comprehension
research of histories and emotional inferences tutns out
to be very limited to give a response on why such a
asymmetry takes place in the affective valence. Neverthe-
less, from other fields related like neuropsychology, where
there exists a major diversity of studies (visual, verbal,
mixed stimuli, histories, etc.), they also suggest that the
activation of the valence is asymmetric, being the positive
activation faster than the negative (Baumeister et al.,
2001). From these other lines of research they offer diffe-
rent proposals to explain this asymmetry.

One of these proposals suggests the existence of dif-
ferent levels of processing (as Baumeister et al., 2001).
Baumeister and colleagues assume that the positive or
negative not only concerns the efficiency of the cognitive
processes, but also to the way in which the information is
processed: the negative thing favors a mote systematic,
complex and detailed processing, which needs major cog-
nitive effort; and on the contrary, the positive thing tends
to promote a way of more schematic, superficial and rapid
processing (e.g., Aguado, 2005).

A second line of research proposes that the different
cerebral areas dedicated to activate and process each of
these types of valence (negative and positive information)
could be organized in a different way in the memory (the
positive one can be better interconnected in the emotion-
al cognitive system that the negative information), facili-
tating its recovery (e.g., Isen, 1985; Kuchinke, Jacobos,
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Finally, and in relation to the causal directionality of
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