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A substzntial body of research suggests that perceivers spontaneously draw
inferences from observed behaviors even when they do not have the in-
tention to form a social impression. Such unintentional inferences have been
found to give rise to impressions of other people’s traits (l.e., spontaneous
cai infuence see Uleman et al., ]996) and goals (i.e., spontaneous goal
aference; see Moskowitz & Ok:aynoy Okten, 2016) For example, when

‘ne& ﬂmnohonofq:onl:meousmfermcesuggutsthutheymayalmaﬂse
fton unintentional processes.

" The current chapter reviews research on a related, yet conceptually distinct
pheno: : unintentional influences in intentional impression formation.
ﬂmﬂnlfocusofuntevmwmontheﬁndmgﬂmmmmmmd
'.'muilcanproduneevahmnverespg:mdmtmdimmﬂyopptmteto
Hitentionally formed impressions baged on the particular relation between the
wo-occurring stimuli. This phenomenon is similar to the concept of sponta-
fieos inference, in that it involves uninteptional effects in impression for-
ination, However, it is different from the concept-of spontaneous inference, in
autnrilesmccmtextswhmpeupledohaveﬂminﬁendonwﬁxmanim-
gression. Another important difference is that, while prior research on spon-
mneois inference has predominantly focused on impressions with specific
emintic content (e.g., intelligent vs. unintelligent), evidence for uninten-
ol influences in intentional impression formation is primarily coming from
Midics on broad evaluative impressions (¢.g., good vs. bad).
Indmﬁrstpartofduschapcer we {llustrate the diffgrential effects of mere
0-C 2 and relationsl information in impression formation. Expanding
b dusdisnncuon,tlmsmmdpartmwsevldmforunlnmﬂmalmﬂn
tnces in intentional impression formation, as reflected in dissociative effects
il mere co-occurrence and relational mfoqnanm on implicit and explicit
measures. The third part describes a novel approach to identify effects of mere
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co-occurrence and relational information via formal modeling, In the fourth

pargwcdixusscompeﬁngtheo:eticale:qﬂamﬁmafdrmhmﬁoimlhﬁ-‘

ences in intentional impression formation and evidence regarding the impact

of theoretically derived moderators that. make such influences more or les

likely to occur. In the final part, we discuss broader implications of the reviewed

Effects of Mere Co-occurrence and Relational Information
Unintentional influences in intentional impression formation can occur in
various forms, as demonstrated by classic research on halo and priming effects
in impression formation. In the current chapter, we focus on a more recent
line of work suggesting that evaluative responses to an object may be jointly
influenced by (1) the mere co-occurrence of the object with a pleasant or
unpleasant stimulus (e.g., mere co-occurrence of object A and negative event
B) and (2) the object’s particular relation to the co-occurring stimulus (e.g,
object A starts vs. stops negative event B). To illustrate the difference between
mere co-occurrence and relational information, imagine a hypothetical health
campaign that aims to promote the use of sunscreen with the message that
sunscreen protects against skin cancer. To the extent that people understand
and accept this message, the presented information about the relation between
sunscreen and skin cancer should lead to a positive response to sunscreen. Yet,
in line with the notion of evaluative conditioning (EC), the same message could
also lead to a negative response to sunscreen due to the mere co-ocourrence of
sunscreen with the negative concept skin cancer in the message. EC is com-
monly defined as the change in the evaluation of a conditioned stimulus (CS)
due to its pairing with a positive or negative unconditioned stimulus (US; see
De Houwer, 2007). In our thematic example, the mere pairing of sunscreen
(CS) and skin cancer (US) in the message may produce an EC effect on
evaluative responses to sunscreen that is diametrically opposite to the effect
that can be expected if recipients comprehend and accept the causal relation
of sunscreen and skin cancer described in the message. Whereas mere co-
occurrence should lead to a negative response to sunscreen, relational in-
formation should lead to a positive response to sunscreen.

Conceptually, the relation of an object and a co-occurring stimulus can be
described ds assimilative when it suggests an evaluative response to the object
that is in line with the valence of the co-occurring stimulus {e.g., smoking
causes lung cancer). Conversely, the relation of an object and a co-occurring
stimulus can be described as contrastive when it suggests an evaluative re-
sponse to the object that is opposite to the valence of the co-occurring sti-
mulus (e.g., sunscreen prevents 'skin cancer). At the operational level,
unintentional influences in’intentional impression formation can be inferred
when the following three conditions are met: (1) a given object has a con-
trastive relation to a positive or negative stimulus, (2) people intentionally
use the object’s contrastive relation to the co-occurring stimulus in forming
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an impression of the object, and (3) evaluative responses to the object are

nevertheless inﬂ;mncedbyitsmmeo—owmmwiﬂ!ﬂwstimdus.Tothe
-ei'tauﬂmallﬁmreecondiﬂonsammet.d\e.eﬁectunder%lnt3 can be
interpreted 88 unintentional influence in intentional lmimformaﬁnn
.F«mple,aumgemﬁng&m:nmmeenpt?ﬁem against akincmf:er
mbesaidtohaveanmm:mﬁomlinﬂummimenﬂt_ml impression
formation when message recipients intentionally form a positive impression
ofmnncreminresponsemthemeuage.hntneverthehnahowanega:]xdv:al
mpmxmnmmdmm&wmmdmgnd ;
mindtemmg&hﬂmfolluwmg'mﬁum,wemewemplmglﬂ:v
dence for unintentional influences in intentional impression formation in
tetms of these three defining characteristics.

Evidmuinkesﬁrchulingmncit@dwumm

iminary evidence for unintentiona 1 inflpences in intentional impression
;Tlmuon comes frmnﬁ’:evetal studies using a combination of implicit and
explicit measures to “identify effects of mere co-occurrence and relational
information. The central finding-in this line of work is that implicit measures
(e.g., implicit association test; evaluative priming task; for an overview, see
Gawtonski & De Houwer, 2014) sometimes reflect gffects of mer;ﬁg
sccutrerice even when explicit measures (e.g,, evaluative rating scales)
Eﬁeltc::l:fﬁximal demonstration of such dissociative effects.l Moran and BEChAnan
(2013) presented participants with sequences of images md sounds. ‘th::;
qnmmsmmdwi&\mimgeofmahenm.fouowadhyel ;
pleasant or an unpleasant sound (i-e., pleasant melody or q:phmnat mié
ﬁolluwedbyanimageofadif'fetentalieuc:eaune.Pmmiparmwereutcile
that, depending on their position in the sequence, some altens would start
fallowingsamdwhereasothar-aliemwouldmp&sepreeedhgmxd-

responses to alien creatures were measured with an esplicit and an implicit
m(t:e.t,]mmlicit association test; see Greenwald et al., 1998},%@
rupmsesmdieexphcitmmmwﬂected&wpazdmh:mhﬁmq&&wahﬁm
m&mnnﬂs,mmm&mimphcitmuremﬂ;cced&mmmx
mmdahmandmdsmgazd]mof&ugirnhdm.w?;m
aphdtmmue;pa:ddpmmshumdmmfavmble}udgnmqohlmﬂm
mmdplmntsomdswmpuedwlmaﬂemthatsmppadpbuantmds.
Conversely, partici slwwedlmsfavmblcj\ﬂgmentaufallemﬁatsmrt;d
uant.wmxhwmpmedwidl aliens that stopped unpleauntmu{l:- n
cmms&mtheimphcnmmmpﬂ:dcmdmadmefwm&bﬂ;;
spmwmaliemdmm-oeumedwiﬂxphamwundlcmnpaxedwi i
dmtco-uncunadwidrmpleamntmdt,fegatdlesofwhe&mthenlm
started or stopped the sounds.
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Similar findings were obtained by Hu et al. (2017, Experiments 1 and 2).
Participants were presented with image pairs involving pharmaceutical
products and positive or negative health conditions (e.g., healthy hair, skin
rash). Half of the participants were told that the pharmaceutical products
cause the depicted. health conditions; the other half was twold that
the pharmaceutical products prevent the depicted health conditions.
Participants. were asked to form an impression of the pharmaceutical pro-
ducts based on the presented information. After the impression formation
task, evaluative responses to the pharmaceutical products were measured
with an explicit and an implicit measure (i.e., evaluative priming task; see
Fazio et al., 1995). Consistent with Moren and Bar-Anan’s (2013) results,
Hu et al. found that responses on the explicit measure reflected the relation
between the pharmaceutical products and the depicted health conditions.
In contrast, responses on the implicit measure reflected the mere co-
occurrence of the products with the depicted health conditions regardless
of their relation. Specifically, on the explicit measure, participants showed
more favorable judgments of products that caused positive. health condi-
tions compared with.products that prevented positive health conditions.
Conversely, participants showed less favorable judgments of products that
caused negative health conditions compared with products that prevented
negative health conditions. In contrast, on the implicit measure, partici-
pants showed more favorable responses to products that co-pccurred with
positive health conditions than products that co-occurred with negative
health conditions, regardless of whether the products caused or prevented
the health conditions.

The findings by Moran and Bar-Anan (2013) and Hu et al. (2017) are
consistent with the notion of unintentional influences in intentional im-
pression formation. When the focal objects had a contrastive relation to a
co-occurring stimulus, evaluative responses on implicit measures were in-
fluenced by mere co-occurrence, although responses on explicit measures
reflected the intentional use of relational information in forming impressions of
the focal objects. However, a more exhaustive review of the available evidence
suggests that unqualified co-occurrence effects on implicit- measures are not 2
ubiquitous outcome (see Kurdi & Dunham, 2020). Although some . studies
found mere co-occurrence effects on implicit measures that remained-un-
qualified by relational information (e.g., Hu et al., 2017, Experiments 1.and 2;
Moran & Bar-Anan, 2013), other studies found attenuated co-occurrence ef
fects when the co-occurring stimuli had a contrastive relation (e.g., Zanon
etal, 2012; Zanon et al., 2014). Yet, other studies found a full reversal of mere
co-occurrence effects in cases involving contrastive relations {e,g., Gawronski
et al., 2005; Hu et al., 2017, Experiment 3), suggesting that intentional pro-
cesses completely overrode unintentional effects of mere co-occurrence.
Together, these mixed findings suggest that the relative impact of mere co-
occurrence and relational ‘information on implicit measures may depend on
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To date, there is empirical evidence for twe moderators that seem to in-
fluence mere co-occurrence effects on implicit measures in the presence of
contrastive relational information. First, Hu et al. {2017) found dissociative
effects of mere co-occurrence and relational informaton on-implicit and
explicit measures only when the relational information was provided before
the impression formation task and this information was consistent for all of the
presented target stimuli (Le., all of the pharmaceutical products either caused or
prevented .the depicted health conditions; see Experiments 1 and 2), However,
when relational information was provided during the irepression task and
the specific relations varied on a trial-by-trial basis, both implicit and ex-
plicit measures were influenced by relational information without showing
any effect of mere co-occurrence (Experiment 3). Second, Moran et al.
"(2015) found stronger mere co-occurrence effects on an impliclt measure
when participants were instructed to memorize the co-occurrence of the
stimuli than when they were asked to form an impression of the target
objects. However, memorization instructioms also eliminated the effect of
relational information on an explicit measure, which was influenced by
'mere co-occurrence instead of relational information under. memorization
¢onditions. Although these results suggest that effects of mere cp-occurrence
and relational information are goal-dependent, it is worth noting that the
critical dissociation between implicit and explicit measures replicated
under impression-formation instrugtions. In this case, the fmplicit measure
was influenced by mere co-occurrence, while the explicit measure reflected
the intentional use of relational information in forming impressions of the
focal objects.

In sum, research using implicit and explicit measures provides mixed
support for the idea that mere co-occurrence can have unintentional effects
when people intentionally use contrastive relational information in forming
impressions: When a CS has a contrastive relation to 4 co-occurring US, CS
¢valuations on explicit measures are typically opposite to the valence of the
co-occurting US (e.g., more favorahle evaluation of sunscreen in response to
the message sunscreen prevents skin cancer), indicating that the contrastive
relation influenced intentionally formed impressions. Yer, effects on implicit
measures are inconsistent across studies, (in that some’ studies found CS
evaluations reflecting the valence of the US regardless of their relation (e.g.,
less favorable evaluation of sunscreen in response to the message sunscreen
prevents skin cancer); some studies found CS evaluations that were apposite to
the valence of the co-occurring US (e.gi, more favomble evaluation. of
sunscreen in response to the message sunscreen prevents skin cancer); and some

studies have found oo effect at all {(e.g., no change in the evgluation of

sunscreen in response to the message sunscreen prevents skin cancer).
Although a small number of studies has identified factors that make mere co-
occurrence effects on implicit measures more or less likely to occur, the
available evidence in research using implicit and explicit measures to study
unintentional influences in intentional impression formation is mixed and
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somewhat inconsistent: As we explain in the next section, at-least some of
these inconsistencies may be due to methodological limitations of vsing a
task-dissociation approach’ to identify effects of mere co-occurrence and re-
lational information.

Evidence in Research Using Multinomial Modeling

A major disadvantage of using a combination of implicit and explicit mea-
sures to identify effects of mere co-occurrence and relational information is
that the two kinds of measures differ in numerous ways (for a discussion, see
Payne et al,, 2008). The large number of differences makes it impossible to
identify which of these differences is responsible for the differential sensi-
tivity to mere co-occurrence and relational information- (see also Bading
et al,, 2020; Green et al,, 2021). A superior approach that resolves this
problem is the use of formal modeling procedures to estimate the impact of
mere co-occurrence and relational information on responses within & single
tmsk. Indeed, research using multinomial modeling (Batchelder & Riefer,
1999; Exdfelder et al., 2009; Hiitter & Klauer, 2016) to quantify effects of
mere co-occurrence and relational information (e.g., Gawronski & Brannon,
2021; Heycke & Gawronski, 2020; Kukken et al., 2020) has obtained much
more consistent evidence compared to studies that have used a task-
dissociation approach.

The basic idea underlying the multinomial modeling approach can be il-
lustrated by means of a processing tree that specifies potential patterns of
tesponses to a target object as a function of whether the object has either an
assimilative or a contrastive relation to either a positive or a negative sti-
mulus (see Figure 11.1). The four paths on the left side of the figure depict
the four potential cases that (1) responses to the. object are driven by its
relation to a co-occurting stimulus, (2) responses to the object are driven by
its mere co-occurrence with the stimulus, (3) responses to the object are
driven by a general positivity bias, and (4) response to the object are driven
by a general negativity bias, The table on the right side of the figure depicts
the response patrerns for each of the four cases as a function -of relational
information and the valence of the co-occurring stimulus. N

If responses to a given object are driven by relationsl information, part-
cipants should show a positive response when the object has an assimilative
relation with a positive stimulus or a contrastive relation with a negative
stimulus, and participants should show a negative response when the object
has a contrastive relation with a positive stimulus or an assimilative relation
with a negative stimulus (first path in Figure 11.1). If responses to a given
object are driven by mere co-occurrence, participants should show a positive
response when the object co-occurs with a positive stimulus and a negative
tesponse when the objects co-occurs with a negative stimulus (second path in
Figure 11.1). If responses to a given object are driven by a general positivity
bias, participants should show a positive response regardless of the valence of
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the co-occurring stimulus and the object’s relation to that stimulus {third
path in Figure 11.1). Conversely, if responses to a given object are driven bya
general negativity bias, participants should show a nepative response re-
gerdless of the valence of the co-occurring stimulus and the object’s relation
to that stimulus (fourth path in Figure 11.1).

Based on the processing tree depicted in Figure 11.1, multinomial mod-
eling provides numerical estimates for (1) the probability that relational
mformauondrimremom(capundhythemmemRinFlgure 11.1);
{2) the probability that mere co-occurrence drives responses if relational
information does not drive responses (captured by the parameter C in
Figure 11.1); and (3) the probability that a general positivity or negativity
bias drives responses if neither relational information nor mere co-occurrence
drive responses {captured by the parametér B in Pigure 11.1).> Numerical
scores for the three probabilities are estimated by mesns of four non-
redundant mathematical equations derived from the processing tree (see
Appendix).* These equations include the three model parameters (R, C, B)
as unknowns and the empirically observed probabilities of positive versus
negative responses in the four object conditions (i.e., assimilative relation to
positive stimulus; assimilative relation to negative stimulus; contrastive re-
Intion to positive stimulus; contrastive relation to negative stimulus) as
known numerical values. Using maximum likelihood statistics, multinomial
modeling generates numerical estimates for the three unknowns that mini-
mize the discrepancy between the empirically observed probabilides of po-
sitive versus negative responses in the four object conditions and the
pmbabﬂlnﬂdpo&mevmnﬂgammpmdictedhy&mmdd
equations using the generated parameter estimates.

The adequacy of the model in describing the data can be evaluated by means
of goodness-of-fit statistics, with poor model fit being reflected in a statistically
significant discrepancy between the empirically observed probabilities in a
given dara set and the probabilities predicted by the model. The estimated
scores for each parameter can vary between 0 and 1. For the R parameter, scores
significantly greater than zero indicate that responses were affected by rela-
tionzal information. For the C parameter, scores significantly greater than zero
indicate that responses were affected by mere co-occurrence, Finally, for the B
parameter, scores significantly greater than 0.5 indicate a general positivity bias
and scores significantly lower than 0.5 indicate a general negativity bias.

Differences from these reference points can be tested by enforcing a spe-
cific value for a given parameter and comparing the fit of the restricted model
to the fit of the unrestricted model. If setting a given parameter equal to a
specific reference point leads to a significant reduction in tmodel fit, it can be
inferred that the parameter estimate is significantly different from that re-
ference point. For example, to test whether mere co-occurrence influenced
responses, the C parameter is set equal to zero and the resulting model fit is
compared to the fit of the model that does not include any restrictions for the
C parametet. To the extent that enforcing a parameter estimate of zero leads
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to a significant reduction in model fit, it can be inferred thar mere co-
occurrence significantly influenced participants’ responses. The same ap-
proach can be used to test the influence of relational information captured by
the R parameter. For the B parameter, comparisons to reference values are
equivalent, except that the reference value reflecting the absence of a general
response bias is 0.5. Similar tests can be conducted to investigate whether
estimates for a given parameter significantly differ across groups, which can
be-tested by enforcing equal estimates for that parameter. across groups. If
getting a given parameter equal across groups leads to a significant reduction
in model fit, it can be inferred that the parameter estimates for the two groups
are significantly different.

A major advantage of the multinomial modeling approach is that it allows
tesearchers to quantify effects of mere co-occurrence and relational in-

formation th-overt ‘tesponses on a single task, and this task can be rather

simple {e.g., binary forced-choice judgments} without requiring.a high level
of procedural complexity (as it is the case for implicit measures). For -ex-
ample, . combining Moran and Bar-Anan's (2013) impression-formation
paradigm with a simple forced-chpice task, Kukken et al. (2020) found
that participants’ responses to the alien creatures were influenced by both (1)
their mere co-occurrence with a pleasant or unpleasant sound and (2) their
particular relation to the co-occurring sound (i.e., whether they started or
stopped the sound). Similarly, combining Hu et al's (2017) {mpression-
formation paradigm with a simple farced-choice task, Heycke and Qawronski
{2020) found tchat participants’ responses to -the pharmaceutical products
wete influenced: by both (1) their mere co-occurrence with a pleasant or un-
pleasant health condition and (2) their particular relation to the co-occurring
health condirion (i.e., whether they caused or prevented the health condition).
Interestingly, Heycke and Gawronski obtained relishle effects of mere co-
‘occurrence with a procedural setup that falled to produce mere co-occurrence
effects on implicit measures in Hu et al.’s research (Experiment 3). Although
studies using a multinomial modeling approach have identified several
contextual factors that moderate the relative impact of mere co-ngcurrence
and relational ‘informationr (see ‘below), the obtained results’ provide
strong suppott for the idea that mere co-occurrence can have unintentional
effects when people intentionally use contrastive relational information in
forming impressions.

A common explanation for jotnt effects of mere co-occurrence and relational
information is that they are the products of two functionally distinct me-
chanisms operating during the learning of new information. For example,
according to the associative-prapositional evaluation (AFE) model
(Gawronski & Bodenhausen, 2006, 2011, 2014, 2018), mere co-occurrence
effects are the product of an associative learning mechanism involving the
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automatic formation of mental associations between co-occurring stimuli. In
contrast, effects of relational information are claimed to be the product of a
propositional learning mechanism involving the non-automatic generation
and truth assessment of mental propositions about the relation between co-
occurring stimuli. Based on the hypothesis that effects of mere co-occurrence
and relational information are mediated by two distinct learning mechan-
isms, such accounts have been described as dual-process leaming accounts.

An alternative explanation is offered by theories that interpret all learning
effects as outcomes of a single propositional mechanism involving the non-
automatic generation and truth assessment of mental propositions about
stimulus relations (e.g., De Houwer, 2009, 2018; De Houwer et al., 2020).
According to these theories, distinct effects of mere co-occurrence and re-
lationa! information result from processes during the retrieval of stored
propositional information rather than two functionally distinct learning
mechanisms. For example, based on the assumptions of the integrated pro-
positional model (FPM; De Houwer, 2018), mere co-occutrence effects can be
expected to occur despite the successful leamning of contrastive relational
information when the retrieval of a stored proposition about a.contrastive
relation is incomplete (e.g., retrieval of A is related to B rather than A stops B;
see Van Dessel et al., 2019). Based on the hypothesis that effects of mere co-
occurrence and relational information can arise from a single propositional
lmmmgmechmusm such accounts have been described as single-process
bunmgawom:s

A major difference between the two accounts concemns the presumed
(in)dependence of contextual effects on the impact of mere co-occurrence
and relational information. Dual-process learning accounts such as the APE
model suggest that contextual effects on the impact of mere co-occurrence
and relational information are largely independent, in that a given facvor may
influence one without affecting the other. The critical question is whether a
given contextual factor influences either (1) the automatic formation of
mental associations between co-occurring stimuli or (2) the non-automatic
generation and truth assessment of mental propositions about the relation
between co-occurring stimuli (see Gawronski & Bodenhausen, 2006, 2007,
2011, 2018). In contrast, single-process leaming accounts such as the IPM
a@md:atmmuml&cmslmldmduatedwmpactdmm-
occurrence and relational information in a complementary fashion
According to single-process leaming theories, effects of mere co-occurrence
in cases involving contrastive relations are due to incomplete retrieval of
stored propositions about the relation between co-occurring stimuli. Thus,
mwfactotthntmpportscompletemvalofstmedpmposmmssluxﬂd
increase the impact of relational information and reduce the impact of mere
co-occurrence. Conversely, any factor that interferes with a complete re-
trieval of stored. propositions should decrease the impact of relational in-
formation and increase the impact of mere co-occurrence {see De Houwer,
2018; De Houwer et al., 2020; Van Dessel et al., 2019).
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The multinomial modeling approach is ideally suited for empirical tests of
dammpemgprd:mmbuamlcpummexpalmmtmtpuhnms
of contextual conditions during learning and retrieval while keeping every-
thing else constant (Heycke & Gawronski, 2020). The latter is not feasible
with the task-dissociation approach comparing responses on implicit and
explicit measures, because it always includes multiple procedural differences
between measurement instruments in addition to the focal difference of in-
terest in the experimental manipuletion (see Comeille & Mertens, 2020;
Sherman et al., 2014). In the following sections, we review empirical evi-
dencethatspeakamcompeungpmdicﬂmdﬂlvdfmmchal-pmcﬂsand

single-process accounts regarding the impact of various contextual conditions
during learning and retrieval. In line with the proclaimed superiority of the
multinomial modeling approach in resting these predictions, we focus spe-
cifically on studies that quantified. effects of mere co-occutrence and rela-
tional information via multinomizl modeling. Although some of the
reviewed findings pose a challenge to both dual-process and single-process
leaming accounts, the available evidence provides valuable insights into

‘unintentional influences in intentional impression formation by identifying

factors that do or do not moderate such influences.

Time for Encoding

The amount of time devoted to the processing of new information during
learning is an important determinant of memory strength (Craik & Lockhart,

:1972).-The more péople elaborate on new information during engoding, the

more likely it is that this information is successfully retrieved at a later time.
These assumptions are shared by both dual-process and single-process accounts,
which both suggest that more time for encoding should support the storage of
relational information during leaming, and thereby its subsequent retrieval.
Hence, both dual-process and' single-process accounts suggest that more time
for encoding should increase effects of relational information. Yet, the two

-accounts have différent implications for effects of mere co-ogcurrence.

-According to dual-process learning accounts, mere co-occurrence effects re-
sult from the automatic formation of mental sssociations hetween co-occurring

stimul, which should be independent of the available time to elaborate on new

information. Thus, afthough more time for encoding should increase the im-

‘pact of relational information; the impact of mere co-occurrence should be
‘unaffected by time for encoding. In contrast, single-pracess learning accounts

assume that mere co-occurrence effects result from incomplete retrieval of
stored propositions about the relation between co-occurring stimull, Thus, to
the extent that more time for encoding sypports the complete petrieval of
stored information, it should increase the impact of relational information and
reduce the impact of mere co-occurrence. Evidence addressing this question
was presented by Heycke and Gawronski (2020, Experiments 2a and 2b) who
found that more time for encoding significantly increased the tmpact of



210 Bovwam Ususonshi et al.

relational information (consistent with both accounts) without affecting the
impact of mere co-occurrence (consistent with dual-procesa learning ac-
counts).

Repetiti

Although dual-process leaming accounts suggest. that mere co-occurrence
effects should be unaffected by how much people elaborate on new in-
fomaﬁmdleypredictthatmmco—occunmceeﬁecushouldinmasa
ﬁnunimofrepeﬁdmmmedicdmisbawd»md\emnpﬁmthat
mental associations between two stimuli should become stronger with in-
creasing frequency of their co-occurrence (Smith & DeCoster, 2000). At the
mdme.mpaiﬁmdmﬂdwppm&msmgcnﬂnfwmat‘pnaboutsﬁ—
mulus relations, and thereby the subsequent retrieval of this information.
From this perspective, repetition should increase effects of both mere co-
occurrence and relational information. In contrast, from a single-process
leamingview.repeﬁtimsbmﬂdmppmtthestorageofhfonna&mabmu
stimulus relations, and thereby a complete retrieval of this information. From
this perspective, repetition should increase effects of relational information
and decrease effects of mere co-occurrence. Interestingly, the available evi-
dmceregardingtheimpactofrepetitimonmeco-ocamemeeffecm
conflicts with both accounts. Specifically, Heycke and Gawronski (2020,
Experiment 3) found that repetition significantly increased- the impact of
relational information (consistent with both accounts), but repetition had no
significant effect on the impact of mere co-occurrence (inconsistent with
both accounts).

Time during Judgment

Although dual-process and single-process learning sccounts lead to different
predictions regarding the impact of time for encoding, the two accounts have
&\emmeimplimﬂmsfmthEimpaﬂofdmeMngjudmAccmdingm
dual-process accounts such as the APE model, effects of activated associa-
tions on judgments and behavior should be reduced when deliberate pro-
pmidnnalminglendsmamjecﬁonofdmspmmevalmﬁn
response elicited' by automatically activated associations {Gawronski &
Bodenhausen, 2006, 2007, 2011, 2018). From this perspective, more time
&mjudgmemdmldhavecompmmwwcﬂecm,m&mitdmﬂdw
effects of relational information and decrease effects of mere co-occurrence.
Similarly, single-process accounts such as the IPM suggest that more time
during judgment should support a complete retrieval of stored information
about stimulus relations, which should increase effects of relarional in-
formation and decrease effects of mere co-occurrence. Interestingly, the
available -evidence conflicts with the shared prediction regarding the im-
pact of time during judgment on mere co-occurrence effects. Specifically,
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Heycke and Gawronski (2020, Experiment 4) found that more time duri

’ v £ Ting
judgment increased the impact of relationa! information (consistent with
both accounts), but it also increased—rather than decreased-—the impact

of mere co-occurrence (inconsistent with both accounts).

Temporal Delay

Another factor for which the two accounts lead to different predictions is the
temporal delay between encoding and judgment. Some dual-process learning
accounts suggest that mental representations of relatlonal information in-
‘volve t:fulﬁplelayuswithinmintivenetwoth {Smith & DeCoster, 2000).
According to such multi-layer network thearies; activated concepta at higher
levels specify the relation between activated ‘coneepts at lower levels
(Gawronski & Bodenhausen, 2018; Gawrgnski et al,, 2017). Thus, to the
extent that hierarchical representations involving multiple layers of asso-
ciative links are more likely affected by memory decay compared to direct
associative links between two concepts, effects of mere co-occurrence should
l;:}omsmb;eovel;tﬁ;remmmpamdmeﬁecudmhtmdh&tm From
this ‘perspective, delays between engoding and judgment
should reduce the impact of relational information, with the impag:jtofmete
‘co-occurrence being less affected by temporal delays. In contrast, single-
process learning accounts suggest that memory decay associated with tem-
poral. delays should increase the likelihood of incomplete retrieval of stored
information about stimulus relations. From' this perspective, a longer tem-

-poral delay between encoding and judgment should decrease effects of rela-

tional information and increase.effects of mere co-oecurrence, Bvidence
addressing this question was presented by Heycke and Gawronski (2020,
tjExpcrimem 5) who found that a two.day delay between eneoding and
judgment decreased the ‘impact of relational information (consistent with
bf)ﬂzaccounu) without affecting the impact of mere co-occurrence (con-
gistent with dual-process learning accounts);

Intentional Control

Another difference between the two accounts concerns the presumed impact
dfm&malcmuoL'Am&ngmdaml-pmlmnhgamu,emamed
-Wmmmmmmmwdlmtbew
of this information, thereby increasing its effect on judgments. However, en-
!mmdatmnﬁmtardaﬁmﬂlmfmmaﬁmduﬂngmodinglhmddhnveﬁtﬂe
impact on the effect of mere co-occurrence, which is assumed to result from
the sutomatic formatior of mental associatipns between co-occureing stimuli
{see Gawronski- & Bodenhausen, 2014). From this perspective, enhanced
motivation to intentionally control the impact of mere co-occurrence by fo-
eusing on stimulus relations should increase the impact of relatlonal in-
formation without affecting the impact of mere co-opcurrence. Tn contrast,
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single-process leaming accounts suggest that enhanced attentiop of relational

-information during encoding should support the storage of information about

stimulus relations, and thereby the complete retrieval of this information.
From this perspective, enhanced ‘motivation to intentionally control the
impact of mere co-occurrence by focusing on stimulus relations should
increase the impact of relational information and decrease the impact of
mere co-occurrence. Evidence addressing this question was presented by
Gawronski and Brannon (2021) who found that enhanced motivation to
intentionally control the impact of mere co-occurrence by focusing .on
stimulus relations increased the impact of relational information (consistent
with both accounts) without affecting the impact of mere ro-occurrence
(consistent with dual-process learning accounts). Similar findings were. ob-
tained by Kukken et al. (2020, Experiment 4).

Sumemnary

Research testing competing predictions of dual-process and single-process
learning accounts has provided vahuable insights into unintentional influences
in intentional impression formation by identifying factors that do moderate
such influences and factors that do not. In line with the shared predictions of
dual-process and single-process accounts, effects of relational information have
been found to increase with more time for encoding, more frequent repetition,
more time during judgment, shorter delays between encoding and judgment,
and stronger motivation to process relational information. However, the two
accounts fared less well in predicting the influence of these contextual factors
on the effects of mere co-occurrence, which are the hallmark of unintentional
occurrence effects were unaffected by time for encoding, temporal delay, and
intentional control. These results are consistent with the predi¢tions of dual-
process learning accounts and inconsistent with the predictions of single-
process learning accounts. On the other hand, mere co-occurrence effects were
unaffected by repetition and they increased with more time during judgment.
These results are inconsistent with the predictions of both dual-process and
single-process learning accounts. Although the latter findings raise important
questions about the mental processes underlying mere co-ocourrence effects, it
is worth noting that they still provide valuable insights into the -boundary
conditions of unintentional influences in intentional impression formation, a8
reflected in dissociative effects of mere co-occurrence and relational informa-
tion. Specifically, the available evidence suggests that unintentional influences
in intentional impression formation ate unaffected by time for encoding, re-
petition, temporal delay, and intentional control, but ironically increase with
more time during. judgment. An important task for future research is to.in-
vestigate why these factors show the obtained effects, which could provide
further insights into the processes underlying unintentional influences in in-
tentional impression formation.
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Altlumghextamdmoﬂenmsﬁﬂfmhmgmpiﬁcalchallminmmdng
for d\c moderators of unintentional influences in intentional Impression
fom-ml:lmy the phenomenon itself is supported by a solid body of evidence.
While some of this research involves impressions of non-social objects (e.g.,
Gawromk{&Bramm 2021; Heycke & Gawronski, 2020; Hu et al., 2017),
d\ﬂemmdmbkmdmmggmmg&munintenﬂonalmﬂumcm
also occur for intentional impressions of social targets (e.g., Kukken et al.,
2020; Moran & Bar-Anan, 2013; Moran et al.,, 2015), An interesting ex-
tension of the latterworkisrescarchmeanﬂa_sdvemhﬂominbcialnet—
works. Research on cognitive 'balance (Heider, 1958) suggests that
interpersonal sentiments can influence social impressiops in a manner similar
md}emhﬁmalinfomaﬁouinﬂmmﬁgwedmeardn%mpmiﬁve
felatmns (e-g., liking someone, being liked by someone) have been found to
influence social impressions in an assimilgtive manner, negatjve relations
(e.g., disliking someone, being disliked by someone) tend to influence social
impressions in a contrastive manner. For example, people tend to form po-
sitive impressions of individuals who are liked by a positively evaluated
pmmmﬂnegatzvemmmmofindxvidualswhom liked by a negatively
cva.lua:ed person. Conversely, people tend to form negative impressions of
individuals who are disliked by a positively evaluated person and positive
impressions of individuals who are disliked by a negatively evaluated person
(e,g.,Amon&_Cope, 1968; Gawronski et al., 2005; Langer et al., 2009).
Thmeﬁndiingsraiseﬁmcl;lu;dmfnfdwhethgrmm'mmmminﬂu-
ence social impressions when two individuals are known to ha i
relations (e.g., they dislike each other). Ve eontmetve
Yet, counter to this idea, research using implicit and explicit measures
wggamﬂ:axrelaﬁonalinfonnaﬁonbrévailsovermm-oecmmcem
impression formation based on socig) netwarks (e.g., Gawronski & Walther,
2008; Gawronski et al., 2005). Moreover, under conditions where mere co-
mhasbwnfumdmhﬂummpmmonimpﬁcitmm.italw
influenced responses on explicit measures with relationa) information being
ineffective in influencing social impressions (e.g., Geawronski & Walcher,
2008; Gawronski et al., 2005). These results suggest that unintentional in-
mdmmwmnmmunl&glymmiﬁbrmw im-
pressions of people based on their interpersanal relations in social networks.

'_Thhtbeingsaid.al!ofﬂiisreseatchhbs'téhedmam-thﬁmap—

proach comparing responses on implicit and explicit measures. Consideri

dmtmﬂﬁmmmlmde{mghmbemﬁnndmbemamdmindem:::
mere co-occurrence effects that remain undetected by the task-dissociation
approach,MMteresﬁngqlmsﬁonforﬁmnerewarchlgwhethermulﬁnmnial
wodeling is also superior in detecting mere co-occurrence effects in im-
pmmfom&mbapedmwcialqgtwoth.Wewmﬁudmwonum

.nteresting duectlonfor future research.®
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An important theoretical insight of the reviewed research is. the sig-
nificance of distinguishing between (1) processes involved in the formation
of mental representations and {2) processes involved in the behavioral ex-
pression of stored representations. Early domain-specific dual-process theories
have been vety precise about whether their assumptions refer to the forma-
uunofammmlrepresenmﬂonortlwe&ctsofasmmdmmmumm
behavior. However, the distinction has become increasingly blurry in
domain-independent dual-system theories (e.g., Epstein, 1994; Kahneman,
2003; Smith & DeCoster, 2000; Strack & Deutsch, 2004), which explain all
social phenomena as the interactive product of two functionally distinct
processing systems (for a discussion, see Gawronski, Luke, & Creighion, in
press). In line with the rediscovered significance of distinguishing between
the formation and behavioral expression of mental representations (e.g.,
Corneille & Stahl, 2019; De Houwer et al., 2020; Gawronski et al., 2017;
Kurdi & Dunham, 2020; Mandelbaum, 2016; see also Ferguson et al., 2014),
the reviewed debate on the processes underlying unintentional influences in
intentional impression formation suggests that other research on social im-
pressions might similarly benefit from drawing sharper distinctions between
the two stages. An illustragive example is the modal approach in research on
spontaneous social inferences, which is based on the assumption that spon-
taneous impressions can be identified by means of non-reactive measures that
do not require intentional judgments of the focal targets. Examples of such
non-reactive measures are cued recall tasks, recognition tasks, lexical-
decision tasks, word-stem-completion tasks, and relearning tasks (see Uleman
et al., 1996). However, in a strict sense, these non-reactive tasks ensure only
the role of unintentional processes in the behavioral expression of stored
impressions, but they do not ensure the role of unintentional processes in
their formation. Thus, greater attention to the distinction between the for-
mation and behavioral expression of mental representations may also provide
more nuanced insights into the processes underlying spontaneous social
impressions.

Conclusions

The current chapter reviewed evidence for unintentional influences in in-
tentional impression formation, focusing particularly on the phenomenon
that the mere co-occurrence of stimuli can influence evaluative responses in
a manner that is diametrically opposite to intentionally formed impressions
based on the relation between the co-occurring stimuli. This phenomenon is
similar to spontaneous social inferences, in that it involves unintentional
effects in impression formation. However, it is different from spontaneous
social inferences, in that it arises in contexts where people do have the in-
tention to form an impression. Moreover, while prior research on sponta-
neous inference has predominantly focused on impressions with specific
semantic content, evidence for unintentional influences in intentional
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pressions. Although extant theories are facing sonie: non-trivial challenges in
accounting for the moderators of such unintentional influences, the phenom-
enon itself is supported by a considerable body of evidence in research using
task-dissociation and formal modeling spproaches. An task for future
tesearch is to develop mental-process theoriés that explain not only the phe-
nomenon itself, but also its (in)sensitivity to various contextusl factors.

Notes

1 Author’s Note: Prepatation of this chapter was supported by Nationel Science
Foundation Grant #1649900. Any opinions, findings, and conclusions or re-
commendations expressed in this material are those of the authors and do noc
necessarily reflect the views of the National Sclence Foundation.

2 A notsble exception to these modpl trends is recent research on spontaneous
evaluative inferences (e.g., Olcaysoy Okten et al., 2019; Schneid et &l,, 2015).

3 Following Heycke and Gawronski (2020), we use R for the parimetsr capturing
effects of relational information, C for the patameter capturing effects of mere co-
occurrence, and B for the parameter capturing general response biases, In & mul-
tinomial model that is structurally equivalent o the modal in Figure 11,1, Kukken
et al. (2020) used m instead of R (referring to meaning), p instead of C (referring o
pairing), and g instead of B (referring to guessing).

4 Because multinomial modeling is based on binary respanses with p{positive re-

sponse) = 1 — p(negative response), there are only four non-redundant equations in
the set of eight equations listed in the Appendix.

‘5 An alternative way to explain effects of mere co-ocourrence snd relaptonal in-

formation from a single-process propositional view is to hypothesize that people
generate and store two propositions for the same event, one capturing relational
information (e.g., X prevents something negutive) and one capturing co-ocarence
information (e.g., X co-occurs with something negative), Expanding on this.hy-
pothesis, unintentional effects of mere co-occurrence despite intentional use of
mlaumalmfmnaummbeexplaiuedwshdmaddmmnlmwﬂonﬁm
menta] propositions capturing co-occurrence information are gengrated and re-
memdmmﬂyﬂomernhwmﬂmnmgﬂmmnhmuphmﬂmwould
make single-process propositional accounts empirically indistinguishahle from ac-
counts that propose two functionally distinct learning mechanisms, rgndering the
debate a matter of tesminological preference rather than empirical evidence. While
dual-process learning accounts explain mere co-occurrenee effects in perms of au-
tomatic formation of associations between co-occurring stimull, single-process
propositional accounts endorsing the -above ‘assumptions would explain mere co-
occurtence effects in terms of automatic processing of co-pecurrénce propositions,
6 An important caveat is that the standard model depicted in Bigure 11.1 (seg Heycke &
Gawronski, 2020; Kukken et al., m);muhmembemdwiﬂimaﬂm
capturing evaluative effects of inmrpensona! sentiments independent
valence of the wmnﬂnﬁpm.&nhmmﬂmmhtqmd.bmm
being liked by someone has been found t lead to more favatgble impressions than
being disliked by someone, regardless of whether the (dis)liking pemon is evaluated
positively or negatively {eg., Gawronski et al., 2005). Stinilarly,
been found 1o lead to more favorable fmpressions than dislfking somsons regardless
dwbcdmdm(dh}hhdmmmhnmdpmﬂvelyammﬂvdyh&.ﬂawmnh
& Walther, 2008). These effects will have to be accounted for when applying a
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multinomial modeling approach to studying effects .of meve co-ocourrence and rela-
tional information in impression fonmation based on social networks,
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Appendix
Model equations for the estimation of effects of relational information (R),
mere co-occurrence (C), and general response bias (B) on responses to ob-

jects that have an assimilative or a contrastive relation to a positive or a
negative stimulus.
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plpositive response | assimilative, positive) = R + [(1 ~ R)XC]-h[(l -R)x

(1-C) x B]

p{positive response | assimilative, negative} = (1 ~-R} x (1-C) x B

p{positive response | contrastive, positive) = [(1 - R) x C] + [(1 -R) x {1 -
C) x B]

plpositive response | contrastive, negative) = R + [(1 ~R) x (1 ~ C) x B}
plnegative response | assimilative, positive) = (1~ R) x (1 -C) x (1 - B}

ploegative response | assimilative, negative) = R + [(1 ~R) x C] + [(1-R) x
(1-C) x (1-B)}

p(negative response | contrastive, positive) = R + [(1~R) x (1~C) x (1 -B)]

p{negative response | contrastive, negative) = [(1 ~R) x C] + [(1 -R) x (1 -
C) x'(1-B)]



