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Abstract

When people see a snake, they are likely to aetivatth
affective information (e.g., dangerous) and noretffe
information (e.g., animal). According to the Affeet
Primacy Hypothesis, the affective information harty,
and its activation can precede identification & timtological
category of a stimulus. Alternatively, according tbe
Cognitive Primacy Hypothesis, perceivers must knehat
they are looking at before they can make an affecti
judgment about it. We propose that neither hypashiesids
at all times. In two experiments, we show that thkative
speed with which affective and non-affective infation gets
activated by words and pictures depends upon thtegts in
which the stimuli are processed. These data suppaeiew
according to which words and pictures do not “have”
meanings; rather, they are cues to activate pattefrstored
knowledge, the specifics of which are co-determibgdthe
item itself and the context in which it occurs.

Keywords: ad hoc cognition;affective primacy; cognitive
primacy; affective priming; context; emotion; tasl inertia.

I ntroduction

When people see a snake, they are likely to aetibath
affective information (e.g., snakes are dangerams) non-
affective information (e.g., snakes are animalshidlv kind
of information is activated first? For decadesesgshers
have debated the temporal priority of affective arah-
affective processing. According to the AffectiveirRacy
Hypothesis (Zajonc, 1980, 2000; Murphy & Zajonc939
LeDoux, 1996), information relevant for affectivesponses
can be activated quickly and automatically,
information about ontological kinds. Alternativelythe
Cognitive Primacy Hypothesis (Lazarus, 1984; Stokbe

Robinson, & McCourt, 2006; Calvo & Nummenmaa, 2007)

posits that perceivers must know what they are ifaplat
before they can make an affective judgment about it

The present study investigated whether one kind of

information is activated faster than the othergémeral, or
whether the speed with which affective and noneiffe’
information gets activated varies with context. ¢yine the
following scenarios: If a person is hiking arouna &
tropical jungle and is constantly reminded of pbissi
poisonous animals and plants in the surroundings, t

! We use “non-affective” instead of “cognitive” tdlcav the
possibility that both affective and non-affectiveeaming be
considered aspects of cognitive processing.
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before

affective information associated with the animédisyt see
(e.g., safe or dangerous) might be very salierd.gérson is
taking a timed test for a biology class, howevend a
classifying animals according to their ontologicategories,
they might not even notice if some animals are more
dangerous than the others.

We propose a context-dependent view of affectivd an
non-affective information processing. Rather thaguang
for the primacy one type of information over th&art we
suggest that the relative speed with which affecéimd non-
affective information gets activated in responsewirds
and pictures should depend upon the contexts ichwthie
stimuli are processed.

Affective Primacy

Three lines of empirical evidence have been used to
support the Affective Primacy Hypothesis, namely,
subliminal priming (Murphy & Zajonc, 1993), affeet
priming (Klauer & Musch, 2003), and neuropsychodadi
evidence (LeDoux, 1996). However, as can be sedhen
following, these data seem to support an affectiady
theory, as opposed to an affect-precedes-non-dffeoty.

Subliminal priming studies in general show thateftyi
presented affect-laden primes (e.g., smiling arghafaces)
can influence the affective evaluation of the sgbsaét
unseen targets (e.g., Chinese ideographs). In asintr
briefly presented non-affective primes (e.g., bigl @mall
geometric shapes) cannot influence the non-affectiv
processing of the unseen targets (e.g., the sitieeobbject
the ideographs might represent). In the latter , gheeigh, if
the presentation duration is adjusted to allow dptimal
viewing, the classic semantic priming (e.dactor-nurse)
effects emerge. It is argued that affect can bwated first
with minimal exposure, prior to the activation obm
affective information.

Affective priming refers to the phenomenon that
positively- or negatively- valenced targets (esgynshine)
can be primed when preceded by primes with congruen
valence (e.g.Jove) compared to primes with incongruent
valence (e.g.death). Affective priming occurs even when
attention is focused on another, concurrent vetaak
(Calvo & Nummenmaa, 2007), suggesting the autoiityatic
of affective evaluation (Fazio, 2001; Bargh, Chefa,
Burrows, 1996). These data support the part ottaien in
the Affective Primacy Hypothesis that affect canefieited
with virtually no non-affective processing.



Neuropsychological data also upport the immediatene and targets, people rely on that dimension, evethéf
of affective evaluation (LeDoux, 1996; Whalen, Rauc dimension is affective.
Etcoff, Mclnerney, Lee, & Jenike, 1998). It has bhabown The problem with the lack of affective priming effds
that when it comes to processing emotional stinautieural  similar to the lack of non-affective processingsirbliminal
system that learns the emotional significance afséh priming. The null effects cannot strongly rule otlie
stimuli is activated. This system is a shortcut émsuring existence of either kind of priming. In additiohgetfact that
fast reaction to potentially life-threatening stimuThe  Storbeck & Robinson (2004) actually found affective
shortcut can by-pass the neural system that allasvso  priming when the semantic categorization was st to
identify objects, people, events, etc. one category suggests that people are able to mkef

These data indeed point to a fast and early prowpss  affective information when the situation (contestquires
affect. However, it is not clear if these data sgly support them to.
the temporal primacy of affective information. Feo@ample, Recently, an eye-tracking study provided strongpsup
the null results for non-affective dimension in gubliminal  for the Cognitive Primacy Hypothesis. Nummenmaa,
priming literature do not rule out the possibilityat such Hyona, & Calvo (2010) presented their participawish
information (e.g., size) can be elicited early inpaired pictures of emotional and neutral sceneslving
circumstances where the information is made saljert., humans and animals. They eye-tracked the partitshan
finding the right size lego for building somethiinga lego  saccades when they did an affective categorizdtiteasant
contest). Even if one non-affective dimension (esgze) is or unpleasant) task and a non-affective categdavizat
indeed activated late, other non-affective dimemsi¢e.g., (animal or human) task. They found that while thecades
color) may not be perceived late. Moreover, in #os for both kinds of tasks were fast, within ~220 mséwe
subliminal priming experiments, the affective ahé hon-  ontological categorization always preceded the ctffe
affective processing are not put directly in corntjmet with ~ categorization, by ~40 msec in all their experirent
each other. As for evidence coming from the affecti Interestingly, the item-wise affective and semantic
priming effect, the automaticity of affect seemmitar to  recognition times were positively correlated andlite.
the automaticity of lexical-semantic (non-affec)ive They suggested that this means that affective psing is
information observed in classic Stroop tasks. Sepppe  an additional stage that occurs after object ifieation and
cannot suppress affective evaluation while doingeebal recognition, consistent with models in which a aeri
task. People also cannot suppress lexical accesedf  processing is assumed.
even when their task is to verbally state the Il ecolor of Nummenmaa et al. (2010) show that, across 7
the printed word “red”. If these two kinds of infoation are  experiments, non-affective information is consiien
compatible and can be both viewed as a feature in activated faster than affective information whentipgants
semantic-network, then there is no need to askiwfieiature judge complex scenes. They interpret this findiagstiong
must be always activated first. Lastly, the shdrfon the  evidence for the Cognitive Primacy Hypothesis, smggest
fearful stimuli in the neural system seems validt such a that, “[non-affective] processing of visual scenssfaster
neural circuit does not prevent parallel processifighe than their affective processing and...semantic caieggion
non-affective aspects of the emotional stimuli. fEfiere, precedes affective evaluation” (pg. 243). We supgest
we can agree that affective processing is earlycénnot be this robust result may have had much to do with the
certain about whether affective processing precedms  particular stimuli they used. For example, judgfram the

affective processing. example stimuli the authors provide, the photogsapight
have biased participants toward processing the non-
Cognitive Primacy affective, ontological information first because eth

Evidence supporting the Cognitive Primacy Hypotsesi information_ relevant for determining whether a stins
primarily comes from studies showing the lack déefive ~ Was an animal or a human was detectable from cearse
priming (e.g., Storbeck & Robinson, 2004). Storberkd grained visual information (i.e., information with lower
colleagues used prime-target pairs of positive/tiega spatlal_ frequency) _than the m_formatlon relevant to
words orthogonally involving semantic dimensions ofdetérmining the pictures’ affective content (e.gn
religion, animal, and texture. In one experimehgyt had gmouonal facial expre.ssmn).. It is no surprlsemiaklng
the participants do a lexical decision (word/norjorask ~Judgments based on fine-grained information talesgeér
on the target words. In another experiment, they the than making judgments based on coarse-grained
participants do an affective (good/bad) task. Ithbaf the information. If low-level visual factors were resysible for
experiments, they found significant facilitation evhthe their results, it should be possible to observeifterént
prime and target words were congruent along theastim ~ Pattern simply by performing a similar task wittffelient
dimension, but not when the words were congruemmgal Stmuli.

the affective dimension. Interestingly, the affeetpriming .

emerged when they restricted the prime-target piairsne Context-Dependent Processing

semantic category (e.g., animal). They concludedl when  What determines which kind of information gets eatied
people are left with only one dimension for relgtiprimes  first? We suggest that neither Affective Primacyr no
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Cognitive Primacy holds at all times. Furthermotbe
stimuli themselves should not fully determine tledative
primacy with which affective and non-affective infoation
gets activated, nor should the judgments that geopke
on the stimuli. Instead, the context in which pssieg
occurs should be able to modulate the relative dspeith
which affective and non-affective
activated, even when the stimuli themselves and t
judgments people make on them are held constans T
claim is motivated by theédd Hoc Cognition framework,
according to which the role that words, pictures] ather
cues play in activating neurocognitive represeoteti is
inseparable from the role played by the contextvhich
they are experienced (Casasanto & Lupyan, 2011).

Examination of the past studies supports our praipbsit
the processing priority of affective and non-affeet
information should be determined by context. Fitbie
literature reviewed so far suggests that neithfactfe nor
non-affective information must always be activatadt.
Second, corroborative evidence from electrophysickl
data suggests that
information can be processed at an early, oven@pfime
window. Some studies showed that affective prongssan
be early. For example, one study demonstrated tthat
emotional content of the visual cues can facilitéite
sensory encoding of these stimuli, as revealed IR1@0
component starting at ~100 msec (e.g., Schupp,héieg
Weike, & Hamm, 2003). Another study using word stiim
showed that the emotional tone of words can betiiitkesh at
~80-120 msec, and can lead to differential prooessi
(Scott, O’Donnella, Leutholda, & Sereno, 2009). @th
studies showed that non-affective processing too la
early. One study showed that rapid semantic arsalgsi
visual scenes can occur in less than 120 msechierc&
Thorpe, 2006). In terms of word processing, it bagn
demonstrated that some lexical-semantic analysistake
place at ~100 msec (Sereno, Brewer, & O'Donnel320
Hauk, Davis, Ford, Pulvermdiller, & Marslen-Wils&06).

In addition, affective priming literature indicatd®at such
priming may be goal dependent. While many studiesd
goal-independent affective evaluation (Bargh, Céajk
Raymond, & Hymes, 1996), one study found goa
dependent affective evaluation (Klauer & Musch, 200
Klauer & Musch (2002) used prime-target pairs witbrds
that can be categorized by an affective dimensimhaanon-
affective dimension. They had one group of paréinis do
an affective (positive/negative) task, and had lagogroup
do a non-affective task (e.g., upper-/lower- lettase, the
stimulus locations on the screen, color, etc.) Thaynd
priming effects only when the priming dimension wask-
relevant. Although the design of their study is it®al due
to a between-group comparison, these data are stensi
with a context-dependent processing account.

The Present Study

The present paper aims at testing a context-depénd
account of affective and non-affective meaning pssing.

To test this proposal, we had participants protessame
stimuli in different contexts.

To create the different contexts, we used a "Task-S
Inertia" paradigm (Allport & Woylie, 2000). In this
paradigm, there are target trials and filler tridlbe target
trials contain stimuli (e.g., words) with characdécs

information gets varying in two orthogonal dimensions (e.g., affeetinon-

haffective). The filler trials contain a differeninkl of stimuli
h(e.g., scenes) that vary along the same dimensenthe
target stimuli (e.g., affective, non-affective).€Ttdea is that
what the participants do for the filler trials wikrsist and
facilitate or interfere with the execution of thesponse for
the target trials. In other words, the filler tsaderve as a
context that orients the participants toward a ifigec
dimension of the stimuli during the target trials.

In Experiment 1, we tested whether a context-degeind
account holds in word meaning. We used affective
(positive/negative) and non-affective (animal/hujmanrds
as the target trials, and affective (pleasant/uagalat) and
non-affective (indoor/outdoor) scenes as the filfels. We

both affective and non-affectivpredicted a context-congruent facilitation for taheget word

trials.

In Experiment 2, we tested the context-dependent
processing using pictures. We swapped the targettiaa
filler trials in Experiment 1, so that the scenexdme the
targets, and the words became the fillers. We iedicted
a context-congruent facilitation for the targetrseérials.

Experiment 1

Experiment 1 tested the context-dependence oftaféeand
non-affective information cued by words (targets),the
context of visual scenes (distractors). We predicte
context-congruity effect: the relative speed withieh
affective and non-affective information could béizated in
response to the target words should vary accorttintpe
type of processing (affective or non-affective) tiggpants
were required to perform on the distractor pictures

Method

Participants Native Dutch-speaking undergraduates (N=27;
|.mean age=22.6) at the Raboud University Nijmegen
participated in this experiment for payment. Of sthe
participants, 13 were assigned to the affectivaeedrgroup

and 14 to the non-affective context group.

Materials and Design The stimuli consisted of 96 nouns,
24 each of 4 types: positive-valence animals (&anijntje
‘bunny’, panda ‘panda’, etc.), negative-valence animals
(e.g., parasite, ‘parasite’, kakkerlak, ‘cockroach’, etc.),
positive-valence  humans (e.g.,prinses ‘princess’,
grootvader ‘grandfather’ etc.), and negative-valence humans
(moordenaar ‘murderer’, pedofiel ‘pedophile’, etc.).

A norming pretest was carried out to ensure thengd of
the target words. 18 native Dutch speakers pasiep in
the pretest for payment. Each participant was gitéb
€nouns, one word at a time, and was to rate thenvalef
each noun on a 9-point Self-Assessment Manikingesca
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(Lang, 1980), ranged from a smiling figure at thesipve  Results and Discussion
end of the scale to a frowning one at the negathck Based Accuracy The accuracy was the number of correct

on the rating results, we chose 96 nouns that wiesrly  o5,0nses divided by the overall number in theetangals.
valenced out of the original 145, for the purpose 03 paricipants were excluded due to their low aacies

matching the clear-cut animal vs. human distinctidhe (<80%). 24 participants (Mean accuracy=89%, +0.75%,
mean valednce ratings were 6%78 (SD:0'59). for theitige qrange 81-93%) were included in the following anilys
nouns and 2.79 (SD=0.82) for the negative noun® Thpetormance on the filler (scene) trials was natlyared
valence for the two types differed significantlys a

confirmed by a two-tailed t-test (t=27.29, p=.0001) 1000

The 96 selected nouns were then divided into 2ksloc o W Affective target judgment
For each session, 12 of each of the 4 types of s\otere @ 950 ONon-affective target judgment
randomly selected to be included in the first blogkile the £
remaining 12 of each type were presented in therskc £ 900
block. The participants made affective judgments 2
(Positive/Negative) for one of these blocks, andh-no @ g5
affective judgments (Animal/Human) for the otheondk. @‘

The order of the blocks was counterbalanced between g 200
participants. =

To create a biasing context, we adapted the Task-Se ‘g 750
Inertia paradigm. Randomly intermixed with the &trgrord o
judgments were an equal number of filler trialseTtlers F =00 -

consisted of 96 photos of complex scenes, 24 eéch o
types: pleasant indoor, unpleasant indoor, pleasatatoor,
unpleasant outdoor scenes. The valence of the rp&tu Figure 1. Reaction times for the (word) targets when paptiots
(positive or negative) was rated by two independedters. made affective judgments (dark bars) and non-affe¢udgments
Inter-coder agreement was 100%. In the affectiveteod (light _bars) in the affectiv_e context_group (I_eﬁrb) and the non-
group, the participants made affective judgmentsaﬁe,Ct'Ve context group (right bars) in ExperiméniThe error bars
(pleasant/unpleasant) for all photos. In the ndeedsifre Indicate standard erors.

context group, the participants made non-affectiv
(indoor/outdoor) judgments for all photos. Therefofor

Affective context Non-affective context

Reaction Times Extreme reaction times (>5,000 msec)
0 :
each participant, the biasing context was congrudtht the were excluded (0.06% of the data). The averagectiosa

: : times by item are summarized in Figure 1.
tballcr)%ektjudgments for one block and incongruenttierother To test the predicted effect of contextual modalaton

the reaction times, we carried out a linear mixfdets
regression model of context types (affective, nfiacsive)

X 2 judgment types (affective, non-affective). Arsficant
interaction was found between the judgment type ted
context type [F(1,2069)=21.42p=.0001]. Within the
affective context group (Figure 1, left bars), affee targets
were judged faster than the non-affective targets
[F(1,1059)=11.26p=.001]. Within the non-affective context
group (Figure 1, right bars), non-affective targetsre
judged faster than the affective targets [F(1,16995,
p=.002]. Within the affective judgments (Figure ladk
bars), the judgments were not significantly fasterthe
affective context than in the non-affective context
[F(1,24)=0.64,p=.43]. Within the non-affective judgments
(Figure 1, grey bars), the judgments were not &anitly
faster in the non-affective context than in theeetfive
context [F(1,24)=1.25=.27].

As predicted, context mattered. When participants
attended to the affective dimension, their affeztiv
judgments about the word targets were facilitatdthen
participants were oriented toward the non-affective
dimension, their non-affective judgments about terd
targets were facilitated. The effect of context m@nbe
attributed to superficial similarities between ttesponses

Procedure

Participants sat in a comfortable chair about 90frmm a
monitor in a soundproof, dimly-lit experimental o
Stimuli were presented on a computer monitor (re8m =
1024 x 768 pixels). In a target (word) trial, therd was
presented for 300 msec, followed by a dark scresih an
(affective or non-affective) judgment was madealfiller
(scene) trial, the scene was presented for 500 ,n@sc
followed by a dark screen until an (affective ornno
affective) judgment was made. Participants weréuoted
to press the response keys (e.g., pleasant andasapit) as
quickly and accurately as possible. The order ef kby
assignments (left to right vs. right to left) was
counterbalanced for both the affective and the aibeetive
judgments across participants. Participants resgabrwith
the index fingers of both hands. A brief practicasvgiven
at the beginning of the session, and a brief break given
between the two blocks during the session. Eachiaes
lasted approximately 15 minutes.

2 While the present design does not require thettiente log
frequency, or the arousal of words in differentegatries to be
matched, we still matched these factors.
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during filler and target trials, since the effecasvfound affective context than in the non-affective context
even when responses were dissimilar (éggor - human). [F(1,24)=1.07,p=.31]. Within the non-affective judgments
(Figure 2, grey bars), the judgments were signifiyafaster
Experiment 2 in the non-affective context than in the affectiventext
Experiment 2 tested whether processing pictoriatugt is ~ [F(1,24)=8.19, p=.009]. Therefore, the RT difference
also context-dependent, using a ‘mirror’ version Ofbetween affective and non-affective target judgmenatied
Experiment 1. The scenes were now used as tariges, tr depending on the context.
and the words, filler trials. The context-dependaatount
predicts an effect of cpngruity between the typeaftext m Affective target judgment
and the type of target judgments, regardless ofdimeat of 1100
the target stimuli (pictorial or verbal). Affectivearget
judgments should be faster in the context affecfiiter
judgments than in the context of non-affective efill
judgments, and vice versa for non-affective target
judgments.

ONon-affective target judgment

Method

Participants 26 Native Dutch-speaking undergraduates
(mean age=21.4) at the Raboud University Nijmegen
participated payment. None of them previously tpakt in
Experiment 1. Among these participants, 13 werégasd

to the affective context group and 13 to the ndaedive
context group.

Target (picture) RTsinmsec
o]
=
=

700 —
Affective context Non-affective context

Figure 2. Reaction times for the (picture) targets when
Materials, Design, and Procedure The materials and the participants made affective judgments (dark bans) @on-
procedure were the same as in Experiment 1. THgrdés  affective judgments (light bars) in the affectiventext
the words and scenes was reversed, so that theesscemyroup (left bars) and the non-affective contextugrdright
became the targets (judgments manipulated withijest)  bars) in Experiment 2. The error bars indicate dah
and the words became the context (judgments maxtgxl errors.
between-subjects).

To test whether the results of the two experiments

Results and Discussion differed, we carried out a linear mixed effectsresgion of
Accuracy We excluded 2 participants due to low accuracy2 experiments (word, picture) X 2 context typedetive,
(<80%) on the target (picture) trials. 24 particiga(Mean non-affective) X 2 judgment types (affective, ndfeetive).
accuracy=89%, +0.67%, range 82-94%) were included iThere was no 3-way interaction [F(1,4155)=.15:.70],

the analysis. Performance on the filler (word)l$riaas not ~ suggesting no difference between when the targetubt
analyzed were words and when the target stimuli were pictunéet,

the 2-way interactions observed in the previouslysea
Reaction Times Extreme reaction times (>5,000 msec)still hold [F(1, 4156)=36.41p=.0001].This means that there
were excluded (0.04% of the data). The averagectiosn Was little difference between the significant eféeaf
times by item are summarized in Figure 2. To témt t contexttypes on judgment types between experiments
predicted effect of contextual modulation on reattiimes, . .
we carried out a linear mixed-effects regressioniehof 2 General Discussion
context types (affective, non-affective) X 2 judginéypes Changes in the context can determine the relatpeed
(affective, non-affective). There was a significantwith which people make affective and non-affective
interaction between the judgment type and the aongpe  judgments on words and pictures. These findinglesige
[F(1,2086)=15.43, p=.0001], replicating Experiment 1. both the Affective Primacy and the Cognitive Primac
There was a main effect between the context typeBypotheses. Our results support the Ad Hoc Cognitio
[F(1,23)=4.30, p=0.05], and a main effect between the framework, according to which words and picturesvate
judgment types [F(1,2089)=48.89=0.0001]. Within the different neurocognitive representations every tthrey are
affective context group (Figure 2, left bars), effee  Pprocessed, the specifics of which are co-determimethe
judgments were made faster than the non-affectivstimuli themselves and the contexts in which theguo
judgments [F(1,1062)= 51.26=.0001]. Within the non- (Casasanto & Lupyan, 2011; see also EIman, 2004).
affective context group, affective targets werdl giidged Although we obtained interactions of nearly ideatic
faster than the non-affective targets [F(1,1031955. sizes for scenes and for words, which did not diffe
p=.02]. Within the affective judgments (Figure 2adt  statistically across experiments 1 and 2, the ideti the
bars), the judgments were not significantly fasterthe data were different descriptively. For the scengets, the
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affective judgments were made faster than the rifactave
judgments, no matter what the context. On one plessi
explanation, the representations activated in mespoto
scenes (in this case, detailed color photographey be
more constrained by the stimuli themselves thaheascase

for words. Whereas words name generic types (e.g., psychology of e

“puppy” can refer to any puppy) pictures depictpedfic
instance of a type (e.g., a photo must be of aifspec
puppy). Therefore, representations activated ipaese to
photographs may be more constrained than reprégerga
activated in response to words (c.f., De Houwer &rHans,
1994). Yet, importantly, in both experiments,
representations varied as a function of cues-inecdan
belying any broad generalizations about the primaaynce
kind of information (affective or non-affective) ew the
other.
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