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Associative accounts suggest that implicit (indirectly measured) evalua-
tions are sensitive primarily to co-occurrence information (e.g., pairings
of gorges with positive experiences) and are represented associatively
(e.g., Gorce-Nice). By contrast, recent propositional accounts have argued
that implicit evaluations are also responsive to relational information
(e.g., gorges causing vs. preventing ennui) and are represented propo-
sitionally (e.g., “I find gorges fascinating”). In a review of 30 empirical
papers involving exposure to contradictory co-occurrence information
and relational information, we found overwhelming evidence for the latter
dominating the updating of implicit evaluations, supporting the proposi-
tional perspective. However, unlike explicit evaluations, implicit evalua-
tions seem recalcitrant in the face of relational information that requires
retrospective revaluation of already encoded co-occurrence information.
These findings may be jointly explained by a “common currency” hypoth-
esis under which implicit evaluations emerge from compressed summary
representations, which are sensitive to relational information but are not
fully propositional.
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In his classic Handbook chapter, Allport (1935) described attitudes as “the most dis-
tinctive and indispensable construct in contemporary American social psychology”
(p. 798). At least to attitude researchers, Allport’s words ring just as true today as
they did three generations ago. Nonetheless, the landscape of contemporary attitude
research would presumably be all but unrecognizable to early attitude theorists, not
the least because of fundamental changes in the methods via which attitudes are
being measured. Even though reliance on self-report was not traditionally a part of
the definition of the attitude construct (Greenwald & Banaji, 1995), for the better part
of the 20th century, direct (i.e., self-report) measures remained the most important
instrument used to index attitudes (Thurstone, 1928).

Inferring the structure of nonsocial (Meyer & Schvaneveldt, 1971; Neely, 1976)
and social (Devine, 1989; Dovidio, Evans, & Tyler, 1986; Fazio, Sanbonmatsu, Pow-
ell, & Kardes, 1986; Gaertner & McLaughlin, 1983) category knowledge without
relying on self-report became possible in the 1970s thanks to the increasingly wide-
spread use of personal computers and the precise recording of response latencies
they enabled. In social cognition work, these newly introduced indirect measures
revealed that social group stimuli, for instance stimuli related to the category Black,
facilitated responding to evaluatively or semantically congruent stimuli, such as
death or welfare, and did so even in participants who did not express any negative
attitudes or stereotypes toward the category on direct measures.

The year 1995 saw the publication of two highly influential papers on indi-
rectly measured social category knowledge. In their review, Greenwald and Banaji
(1995) coined the term implicit social cognition and laid the conceptual groundwork
for the introduction of the Implicit Association Test (IAT, Greenwald, McGhee,
& Schwartz, 1998) a few years later. In their own article, Fazio, Jackson, Dunton,
and Williams (1995) provided evidence for the validity of evaluative priming as a
measure of racial attitudes.

Since 1995, attitude research using indirect measures has advanced at breakneck
speed and has permeated areas of psychology far removed from the relatively nar-
row original applications, including the study of development (Dunham, Chen, &
Banaji, 2013), regional-level phenomena (Hehman, Calanchini, Flake, & Leitner,
2019), and psychopathology (Teachman, Clerkin, Cunningham, Dreyer-Oren, &
Werntz, 2019). Remarkably, despite these advances, it remains a matter of vigor-
ous theoretical debate how evaluative knowledge reflected by indirect measures is
acquired and updated, how it is represented in the mind, and what processes are
involved in its retrieval. These contentious issues are our main focus in this brief
review.

PRELIMINARY REMARKS

For the purposes of this review, we define attitudes as “evaluative knowledge”
(Fazio, 2007, p. 603). However, unlike Fazio (1995; 2007), we believe that the format



S44 KURDI AND DUNHAM

in which evaluative knowledge is represented (e.g., associatively vs. proposition-
ally) should be a matter of empirical research rather than a matter definition. To
distinguish latent knowledge structures from their behavioral expressions, we
refer to the former using the label “attitudes” and to the latter using the label
“evaluations” (e.g., Cunningham & Zelazo, 2007). Moreover, to accommodate the
diversity of theoretical perspectives, we define implicit evaluations as the behav-
ioral expression of evaluative knowledge on indirect measures and explicit evalu-
ations as the behavioral expressions of evaluative knowledge on direct measures.!
As such, we do not presuppose the existence of separate explicit and implicit atti-
tude representations in memory. Moreover, to avoid confusion, we refer to expres-
sions of evaluative knowledge using the distinction of explicit vs. implicit and to
the measures used to index such expressions as direct vs. indirect.

In the present article, we review two broad classes of accounts that have been
put forth to explain how the knowledge structures from which implicit evalua-
tions emerge are initially acquired and subsequently updated, represented in the
mind, and retrieved: associative accounts (e.g., McConnell & Rydell, 2014; Rydell
& McConnell, 2006; Smith & DeCoster, 2000; Strack & Deutsch, 2004; Wilson, Lind-
sey, & Schooler, 2000) and propositional accounts (e.g., De Houwer, 2014; 2018; De
Houwer & Hughes, 2016; Mandelbaum, 2016; Van Dessel, Hughes, & De Hou-
wer, 2018). We recognize that specific associative theories differ in myriad details
from each other, as do their more recent propositional counterparts. However,
for our current purposes, we see considerable heuristic value in the associative-
propositional distinction given that the two broad classes of accounts make widely
divergent claims about a number of central issues. Specifically, they differ in their
stance about whether implicit evaluations are sensitive mostly to co-occurrence
information or also relational information (especially when the two are in con-
flict), whether the evaluative knowledge from which implicit evaluations emerge
is represented associatively or propositionally, and the types of processes that are
involved in the retrieval of such knowledge.

ASSOCIATIVE ACCOUNTS OF IMPLICIT EVALUATION

From the very inception of the field, the construct of implicit evaluation was linked
to the idea of associative learning and representation. Initial methodological devel-
opment in this area relied on existing empirical and theoretical work from experi-
mental cognitive psychology (Collins & Loftus, 1975; Meyer & Schvaneveldt, 1971;
Neely, 1976). As the idea of implicit evaluations took hold and indirect measures
became more widespread in social cognition research, the field started developing

1. Although we believe that direct and indirect measures differ from each other in terms of
automaticity features, we do not make automaticity part of the definition of the implicit vs. explicit
construct, for two reasons. First, no measure is process pure (Jacoby, 1991), and, as such, equating
implicit with automatic and explicit with controlled seems problematic. Second, we acknowledge that
different indirect measures create different automaticity conditions (De Houwer, Teige-Mocigemba,
Spruyt, & Moors, 2009), and we believe that such different automaticity conditions should be a matter
of empirical research rather than a matter of definition.
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its own more specific theories, especially with regard to implicit evaluations and,
to a lesser degree, implicit stereotypes.

Associative accounts of implicit evaluation (McConnell & Rydell, 2014; Rydell &
McConnell, 2006; Strack & Deutsch, 2004; Wilson et al., 2000) share the core tenet
that implicit evaluations are fundamentally different from their explicit coun-
terparts, not merely in terms of the measures used to capture them, but also in
how the knowledge structures underlying them are acquired and updated, rep-
resented, and retrieved from memory. Specifically, inherited from the historical
precursors of implicit social cognition research, including spreading activation
models of memory (e.g., Collins & Loftus, 1975) and the priming paradigms used
to test them (Meyer & Schvaneveldt, 1971; Neely, 1976), these accounts posit that
the knowledge from which implicit evaluations emerge is associative in at least
three senses of the word, namely in its acquisition and updating, its representa-
tion, and its retrieval.

First, associative accounts postulate that implicit evaluations are associative in
the sense that they are primarily sensitive to co-occurrence information. That is,
implicit evaluations are thought to track what usually goes together with what
in the environment. Such statistical relationships® include both innocuous ones,
such as bread co-occurring with butter or thunder with lightning, and ones with
far-reaching societal implications, such as co-occurrences of gender and science
(Nosek et al., 2009) or race and weapons (Correll et al., 2007).

Because co-occurrence information is best computed over longer periods of time,
associative accounts predict that implicit evaluations will be especially respon-
sive to learning that is based on repeated experience. For instance, decongestants,
coughing, and sneezing often co-occur in everyday life. As such, to the degree
that coughing and sneezing are unpleasant, associative accounts posit that implicit
evaluations of decongestants should also become negative over time. Crucially,
implicit evaluations are not thought to reflect the way in which decongestants are
related to coughing, specifically the fact that taking decongestants can alleviate
coughing (which is a pleasant outcome) or that coughing does not alleviate decon-
gestants (that is, that the relationship is directional).

To the extent that language is involved in the acquisition and updating of the
knowledge underlying implicit evaluations, under associative theories, learning
is hypothesized to respond exclusively to the co-occurrence structure of language
(e.g., group labels such as women often appearing close to attribute labels such
as wealthy) but not to the relational information embedded in it. For example,
implicit evaluations are posited to be insensitive to differences between statements
describing actual versus hypothetical states of the world as long as those state-
ments contain the same co-occurrences (such as “women are wealthy” vs. “I wish
women were wealthy”).

2. The external world as such does not contain co-occurrence information; rather, it is more
appropriate to say that, under associative accounts, the cognitive processes underlying implicit
evaluation chunk incoming information into classes or kinds, and then analyze the relationships
between those classes or kinds in terms of co-occurrence structure.



S46 KURDI AND DUNHAM

Second, relatedly, associative accounts suggest that implicit evaluations emerge
from associative mental representations that reflect only the fact that two concepts
are related to each other and the degree of their relatedness (e.g., BREAD-BUTTER,
WOMEN-WEALTH, ROBITUSSIN-SNEEZING). Such representations are relatively
impoverished because they do not reveal how the two concepts are related, includ-
ing any propositional attitudes® that one might hold toward this relationship (such
as whether one accepts or denies, believes or contests it; McGrath & Devin, 2018).
For instance, complexities of the world and language, such as whether bread is
usually on top of butter or vice versa, whether women should be or already are
wealthy, and whether Robitussin alleviates coughing or coughing alleviates Robi-
tussin, are thought to be reflected only by explicit evaluations but not by their
implicit counterparts.

Third, under associative accounts, the retrieval processes characterizing implicit
evaluation are also associative. Specifically, borrowing from spreading activation
models of memory (e.g., Collins & Loftus, 1975), associative accounts posit that
encountering a stimulus automatically activates the conceptual node correspond-
ing to that stimulus in long-term memory (e.g., BREAD). Once the node for the
stimulus comes online, activation spreads to the conceptual nodes representing
related constructs (e.g., BUTTER), with the degree of relatedness determined by the
co-occurrence statistics of the environment. As such, the retrieval of the knowledge
underlying implicit evaluation is posited to involve very little online computation.

PROPOSITIONAL ACCOUNTS OF IMPLICIT EVALUATION

During the first few decades of research on implicit evaluation, associative accounts
dominated the field. However, around 15 years ago, De Houwer (2006) published
a curious finding: Contrary to the expectation that implicit evaluations should not
be responsive to one-shot language-based learning, merely instructing partici-
pants about upcoming stimulus pairings (“Laapians will be paired with pleasant
images”) influenced responding on a subsequent IAT (see also Kurdi & Banaji,
2017). The first building block for propositional accounts (De Houwer, 2014; 2018;
De Houwer & Hughes, 2016; Mandelbaum, 2016; Van Dessel et al., 2018) was laid.
These accounts depart from associative accounts along all three dimensions dis-
cussed above, including the types of information to which implicit evaluations are
posited to be sensitive, the mental representations from which they are thought to
emerge, and the computations involved in their retrieval from memory.

First, propositional accounts suggest that implicit evaluations can be acquired
and updated not only as a result of protracted exposure to co-occurrence infor-
mation but also as a result of single-shot language-based learning. Such learn-
ing is hypothesized to be sensitive to the structure of the input beyond mere
co-occurrence, including bread being above versus below butter, women who
are wealthy versus women who wish to be wealthy, and Robitussin preventing
coughing versus coughing preventing Robitussin. Crucially, under propositional

3. Propositional attitudes are not to be confused with attitudes as used in social psychology, that is,
evaluative knowledge (Fazio, 2007).
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accounts, implicit evaluations are hypothesized to show sensitivity to relational
information even when contradictory co-occurrence information about the same
attitude object is also available.

Second, the representations from which implicit evaluations emerge are pos-
ited to be propositional rather than associative. That is, they are thought to con-
tain symbols reflecting the way in which two concepts are related to each other,
rather than merely the degree of their relatedness, such as BELow (BREAD, BUTTER),
WisHaEs (WoMAN, BE WEALTHY), or Causks (CoLp, SNEEZING) (De Houwer, Van
Dessel, & Moran, 2020; Gawronski & Strack, 2004). Moreover, unlike associations,
which can be strong or weak, propositions can be true or false. As such, they have
the ability to encode differences between two propositions that are characterized
by the same semantic content but different propositional attitudes (McGrath &
Devin, 2018), such as “I believe that propositional theories are largely accurate”
vs. “I doubt that propositional theories are largely accurate.” The adaptive nature
of such representations is clearly demonstrated by these two examples: Different
propositional attitudes attached to the same semantic content can have diametri-
cally opposed evaluative implications.

Third, propositional accounts suggest that implicit evaluation emerges from the
automatic (and sometimes incomplete) retrieval of propositions (Van Dessel, Gaw-
ronski, & De Houwer, 2019) rather than the spreading of activation through an
associative network. As such, incomplete retrieval of propositions is the primary
explanatory tool that propositional accounts have at their disposal to explain dis-
sociations between explicit and implicit evaluations, including their differential
sensitivity to certain experimental manipulations (e.g., Lai et al., 2014). Indeed, if
explicit and implicit evaluations are sensitive to the same types of information and
both emerge from propositional representations, then any differences between
them must be explained in terms of retrieval processes.

THE ROLE OF RELATIONAL INFORMATION
IN IMPLICIT EVALUATION

Propositional accounts of implicit evaluation have been highly impactful in a way
that transcends whether all empirical predictions derived from them turn out to
be accurate: By introducing the field to the idea that implicit evaluations may be
more sensitive to inferential reasoning and relational information than even the
most flexible dual-process theories available at the time had recognized (Gawron-
ski & Bodenhausen, 2006), these accounts have reinvigorated research on evalu-
ative learning to a degree that seemed unlikely if not inconceivable 15 years ago.
After all if, as posited by associative accounts, implicit evaluations simply track
the long-term co-occurrence statistics of the environment, then there is not much
to be investigated about mechanisms of acquisition and change.

Thanks in large part to propositional accounts, empirical research has started
probing connections between implicit evaluation and high-level cognition going
beyond the passive recording of co-occurrence information, including reasoning
about diagnosticity (e.g., Cone & Ferguson, 2015; Cone, Flaharty, & Ferguson,
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2019), the reinterpretation of previous evidence (e.g., Mann & Ferguson, 2015),
and, crucially for the present purposes, reasoning about relational information
(e.g., Zanon, De Houwer, Gast, & Smith, 2014). A comprehensive summary of
this literature is beyond the scope of the present article (for recent reviews, see
Cone, Mann, & Ferguson, 2017; De Houwer et al., 2020). Instead, we retain a rel-
atively narrow focus on empirical evidence that has investigated the sensitivity
of implicit evaluations to relational information in the presence of contradictory
co-occurrence information.

One central point of contention between associative and propositional accounts
concerns the types of information that should be capable of shifting implicit evalu-
ations. Specifically, despite many differences between them, associative accounts
converge on the idea that implicit evaluations reflect primarily the co-occurrence
statistics of the environment; when co-occurrence information and relational infor-
mation conflict, the former should determine implicit evaluations. Propositional
accounts agree that implicit evaluations may be sensitive to co-occurrence infor-
mation; however, under these accounts, implicit evaluations should not be imper-
vious to relational information when co-occurrence information and relational
information conflict. Given the substantial degree of divergence between associa-
tive and propositional accounts on this issue, below we focus on studies involving
exposure to conflicting co-occurrence information and relational information with
subsequent measurement of implicit and explicit evaluations (see Table 1).*

Some typical studies featured in this review include 1) Rydell, McConnell,
Mackie, and Strain (2006), in which a person named Bob was paired with sub-
liminally presented trait adjectives (co-occurrence information) of one valence and
then described via behavioral statements of the opposite valence (relational infor-
mation); 2) Moran and Bar-Anan (2013), in which families of alien creatures co-
occurred with pleasant and unpleasant sounds, with some creatures starting and
other creatures stopping these sounds (relational information); 3) Mann, Kurdji,
and Banaji (2020), in which a novel social target was first paired with aversive
screams (co-occurrence information) and then described positively using diagnos-
tic behavioral information; and 4) Kurdi, Morris, and Cushman (2020), in which
participants observed the operation of a causal system in which two stimuli were
equally statistically associated with reward (co-occurrence information) but only
one of those stimuli was causally responsible for it (relational information).

As should be clear based on these examples, the studies in this literature differ from
each other considerably in terms of the attitude objects investigated (individuals,
social groups, and nonsocial targets), the type of co-occurrence information (valenced

4. We focus on the effects of relational information on implicit evaluation for two reasons. First,
associative and propositional accounts agree that explicit evaluations should be sensitive to relational
information. Based on our review, this prediction is overwhelmingly supported by empirical
evidence. Interestingly, explicit evaluations sometimes seem to additionally reflect the effects of co-
occurrence information (e.g., Moran & Bar-Anan, 2013; Peters & Gawronski, 2011), a finding that
should be addressed in future work. Second, current propositional accounts do not make precise
claims about the relative importance of co-occurrence vs. relational information in shifting implicit
evaluations; therefore, sensitivity of implicit evaluations to relational information in the presence of
conflicting co-occurrence information favors propositional over associative accounts.
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words, melodies and screams, pleasant and unpleasant images), the type of relational
information (the temporal or causal structure of events, short verbal instructions, and
narratives), the order of co-occurrence and relational information, and several other
features. Given the number and diversity of operationalizations of central constructs,
we believe that the inferences that can be drawn from this set of studies should be
quite informative with regard to the underlying theoretical questions.

As shown in Table 1, the relevant studies can be assigned to three different cat-
egories on the basis of the main finding emerging from them: one group of studies
suggests that co-occurrence information dominates the updating of implicit evalu-
ations, a second group of studies suggest that relational information dominates
the updating of implicit evaluations, and a third group of studies finds a mixed
pattern of dominance. We now turn to discussing the overall picture emerging
from these three sets of studies, which seems to favor the propositional over the
associative perspective.

EVIDENCE FOR THE DOMINANCE OF CO-OCCURRENCE
INFORMATION IN UPDATING IMPLICIT EVALUATIONS

A first, relatively small, set of studies (see the first section of Table 1) provides
evidence for the dominance of co-occurrence information in the presence of con-
flicting relational information. Specifically, Deutsch, Gawronski, and Strack (2006)
and Gawronski, Deutsch, Mbirkou, Seibt, and Strack (2008) investigated the effects
of negation; Gregg, Seibt, and Banaji (2006) the effects of supposing that the roles
of the two protagonists in a previously read narrative had been reversed; Moran
and Bar-Anan (2013) the effects of starting vs. stopping a valenced stimulus; and
Rydell and colleagues (2006) the effects of behavioral descriptions contradicting
subliminally presented valenced words. These studies found that the effects of
co-occurrence information on implicit evaluation were stronger than those of rela-
tional information, thus supporting associative accounts.

However, closely related follow-up work has put considerable constraints on the
generalizability of each of these findings. Specifically, Deutsch, Kordts-Freudinger,
Gawronski, and Strack (2009) found sensitivity of implicit evaluations to nega-
tion on a different indirect measure and Johnson, Kopp, and Petty (2016) observed
effects of a stronger manipulation of negations on implicit evaluation. With regard
to the study by Gregg and colleagues (2006), it has been demonstrated that abstract
supposition can influence implicit evaluations if participants are re-exposed to the
relevant prior information (Wyer, 2016). Moreover, recent findings by Mann and
colleagues (2020) suggest that although the supposition instruction seems to be
ineffective in shifting implicit evaluations, other types of relational information,
such as diagnostic behavioral information, can have impact. Moran and Bar-Anan

5. Notably, these findings do not necessarily contradict propositional accounts given that such
accounts are not inconsistent with the possibility of co-occurrence information dominating over
relational information to the extent that co-occurrence information gives rise to propositional
inferences. As such, cases in which relational information dominates over co-occurrence information
are more diagnostic in terms of their ability to arbitrate between the two types of account.
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have conducted follow-up work themselves to demonstrate that implicit evalua-
tions can respond to the distinction between starting and stopping a stimulus to
the degree that initial instructions do not direct attention to co-occurrence infor-
mation (Moran, Bar-Anan, & Nosek, 2015). Finally, the dissociation observed by
Rydell and colleagues (2006) according to which implicit evaluations are uniquely
responsive to subliminally presented co-occurrence information could not be con-
firmed in an independent replication attempt (Heycke, Gehrmann, Haaf, & Stahl,
2018). Rather, in the new set of studies, both explicit and implicit evaluations were
in line with supraliminally presented behavioral information.

To summarize, to date, studies on the updating of implicit evaluations offer little
convincing evidence for the dominance of co-occurrence information over con-
flicting relational information. To clarify, based on a large body of work, it is evi-
dent that implicit evaluations can be sensitive to co-occurrence information (e.g.,
Hofmann, De Houwer, Perugini, Baeyens, & Crombez, 2010). However, when co-
occurrence information and relational information are in conflict, the former does
not necessarily exert a larger influence on implicit evaluation than the latter.

EVIDENCE FOR THE DOMINANCE OF RELATIONAL INFORMATION
IN UPDATING IMPLICIT EVALUATIONS

The overwhelming majority of the studies included in this review demonstrate
the possibility of relational information dominating over co-occurrence informa-
tion in the updating of implicit evaluations. A complete list of these studies is
provided in the second and third sections of Table 1; here we briefly review some
evidence from our own labs to highlight recent advances in this area. It should be
noted that the mere fact that relational information can drown out the effects of
co-occurrence information can be seen as supporting propositional over associa-
tive accounts given that associative accounts categorically reject this possibility,
whereas propositional theories make an existence proof type of argument in favor
of it. The wide range of conditions under which such a pattern of results can be
obtained is, as it were, only the icing on the propositional cake.

For instance, in some recent studies by Mann and colleagues (2019), a novel
social target was first paired with highly aversive scream stimuli (co-occurrence
information), with a subsequent brief verbal narrative revealing positive diagnos-
tic information about the target (relational information). Initially formed negative
implicit evaluations were substantially updated under a wide range of conditions,
including when diagnostic behavioral information provided an explanation for the
earlier scream pairings (e.g., the screams were described as the screams of abused
women that the target supported as a social worker) and when it did not (e.g., the
target was described as an animal welfare worker). Moreover, this study included
a first direct comparison between two different types of relational information in
shifting implicit evaluations in the presence of conflicting co-occurrence informa-
tion: Whereas the diagnostic behavioral information mentioned above produced
considerable shifts in implicit evaluation, the mere instruction to suppose that the
target person was not paired with screams did not have impact.
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In another recent set of studies, Kurdi and Dunham (2020) probed the sensitivity
of implicit evaluations to inferential reasoning above and beyond the co-occurrence
structure of language. Specifically, participants were exposed to conditional state-
ments in which names drawn from two novel social groups co-occurred equally
frequently with positive and negative traits; however, one group was subsequently
revealed to be characterized only by positive traits and the other group only by nega-
tive traits. Implicit evaluations reflected the propositional implications of the verbal
statements rather than merely the co-occurrence information embedded in them.

In subsequent studies, the evidence emerging in favor of the propositional per-
spective was even stronger: In these studies, changes in implicit evaluation were
modulated by participants” propensity to commit normative errors in inferential
reasoning. For instance, participants who committed denying the antecedent error
(i.e., inferred =B from A — B and —A) exhibited updating in a direction opposite of
that suggested by the pairings embedded in the verbal material. By contrast, partici-
pants who reasoned accurately did not show updating. As such, in line with propo-
sitional accounts, these studies provide clear evidence for the sensitivity of implicit
evaluations to complex operations of (correct and erroneous) inferential reasoning,
including the use of conditionals, above and beyond co-occurrence information.

Finally, Kurdi and colleagues (2020) tested the sensitivity of implicit evaluations
to causal relationships. Across five experiments, participants observed the opera-
tion of physical systems in which two sets of objects were equally predictive of the
appearance of valenced objects (co-occurrence information) but differed in their
causal status (i.e., causal vs. merely associated; relational information). Implicit
evaluations were found to be consistently sensitive to causal status: For instance,
when outcomes were positive, causal stimuli were implicitly preferred to merely
associated stimuli. Crucially, in these studies, either no verbal instructions about
the operation of the machine were provided or the verbal instructions were redun-
dant with the events that participants could directly observe. As such, this work
provides evidence that relational information can dominate over co-occurrence
information in the updating of implicit evaluations even when the former is
inferred purely from observation.

MIXED PATTERNS OF EVIDENCE

Although the preponderance of the evidence suggests that relational information
can have a stronger effect on implicit evaluations than conflicting co-occurrence
information under a wide range of conditions, a third set of studies demonstrates
that such a pattern of results is not universal. Specifically, we identified five groups
of moderator variables that seem to predict whether relational information domi-
nates the updating of implicit evaluations. These moderator variables include the
strength of the manipulation, the indirect measure used, high-level processing
instructions, the timing of co-occurrence vs. relational information, and the nature
of the relational information itself (see Table 2).

To summarize, it seems that sometimes more obvious manipulations of rela-
tional information are needed to influence implicit evaluations than their explicit
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counterparts. For instance, Boucher and Rydell (2012) found implicit evaluations
to be sensitive to negation only when negation was made visually salient, whereas
Johnson and colleagues (2016) found a moderating effect for the meaningfulness
of the negation manipulation. Similarly, in Hughes, Ye, and De Houwer (2018),
evaluative conditioning effects on implicit evaluation were modulated by con-
text pairings only if the context pairings were valenced and, as such, more clearly
applicable to the interpretation of the CS-US pairings. Another set of studies
(Deutsch et al., 2009; Moran, Bar-Anan, & Nosek, 2016) found implicit evaluations
to be more sensitive to relational information when measured with some indirect
measures rather than others. Moreover, as mentioned above, the effects of rela-
tional information on implicit evaluations can depend on high-level processing
instructions (Moran et al., 2015).

Crucially for our argument below, the sensitivity of implicit evaluations to rela-
tional information also seems to be modulated by the temporal order of and depen-
dency between co-occurrence information and relational information. Specifically,
implicit evaluations appear to reflect relational information when such informa-
tion is provided simultaneously with or directly before or after co-occurrence
information but not when such information would have to be used to retroactively
revaluate co-occurrence information. For instance, in Peters and Gawronski (2011),
validity information modulated the effects of stimulus pairings only when such
validity information was provided immediately following the pairings but not
after a delay. Similarly, Kurdi and Banaji (2019) found that evaluative conditioning
effects were moderated by information about the diagnosticity of CS-US pairings
when such information was provided before but not after exposure to the pairings.
Other findings in a similar vein have been obtained in a relatively large set of stud-
ies (including Gawronski, Walther, & Blank, 2005; Hu, Gawronski, & Balas, 2017a;
Zanon et al., 2014).

Moreover, as mentioned above, Gregg and colleagues (2006) found that implicit
evaluations were impervious to the abstract supposition that the roles of the two
protagonists in a previously read narrative were reversed. In follow-up work,
Mann and colleagues (2020) confirmed that the abstract supposition instruction
was also ineffective following aversive evaluative conditioning, however, not
because implicit evaluations were generally resistant to change. Specifically, a
manipulation involving diagnostic behavioral information had impact. In other
follow-up work, Wyer (2016) concluded that re-exposure to the Gregg and col-
leagues’ narrative with reversed contingencies did modulate implicit evaluations,
whereas abstract supposition without re-exposure produced no effect.

A CHALLENGING PATTERN OF RESULTS FOR
PROPOSITIONAL ACCOUNTS

Taken together, these studies provide convincing evidence for a central tenet of
propositional accounts, namely that relational information can have a stronger
influence on implicit evaluations than conflicting co-occurrence information.
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Moreover, it seems that such a pattern of updating, although subject to certain
boundary conditions, is the rule rather than the exception. By contrast, this body of
work is extremely difficult, if not impossible, to reconcile with associative accounts
under which implicit evaluations should be impervious to relational information,
at least in the presence of conflicting co-occurrence information.

However, without auxiliary assumptions, current propositional accounts have
difficulty explaining the common pattern of findings described above in which
implicit evaluations seem to be selectively impervious to manipulations that
involve the retrospective revaluation of (co-occurrence) information already
encoded in long-term memory. For instance, under propositional accounts, the
initial narrative read by participants in Gregg and colleagues (2006) should lead
to encoding of the propositional representation, “I believe that Niffians are peace-
ful.” The subsequent abstract supposition manipulation, in turn, should change
either the content of these representations (“I believe that Niffians are not peace-
ful”) or the propositional attitudes attached to them (“I do not believe that Niffians
are peaceful”). In either case, following the abstract supposition manipulation,
implicit evaluations should reflect the newly updated proposition. Instead, implicit
evaluations seem to exhibit selective recalcitrance to manipulations involving ret-
roactive revaluation of prior co-occurrence information without any re-exposure
to that co-occurrence information.

Notably, in the same set of studies, explicit evaluations have been shown to
shift in response to such manipulations. Although this pattern is not universal
(Gawronski et al., 2005; Kurdi & Banaji, 2019; Zanon et al., 2014), it is clear that
explicit evaluations have the ability to shift in response to a type of manipula-
tion that leaves already acquired implicit evaluations intact (Gregg et al., 2006; Hu
et al., 2017a; Mann et al., 2020; Peters & Gawronski, 2011; Wyer, 2016). This pattern
of dissociation is all the more curious given that, under propositional accounts,
explicit and implicit evaluations emerge from the same propositional representa-
tions. However, if direct and indirect measures of attitude access the same propo-
sitional representations, then why do implicit evaluations show a selective lack of
sensitivity to retrospective revaluation of already encoded information?

As mentioned above, propositional accounts explain patterns of explicit-implicit
dissociation at the level of retrieval processes (Van Dessel et al., 2019). According
to this argument, both explicit and implicit evaluations are fully propositional;
however, some propositions may not be (fully) retrieved under the automaticity
conditions created by indirect measures (De Houwer et al., 2009). Although this
possibility is consistent with the empirical evidence, the challenge that any such
proposal faces is addressing the issue of which propositions can and cannot be
retrieved on indirect measures. Absent such an account, such proposals do not
seem to be falsifiable. Indeed, within this general framework, any convergence
between explicit and implicit evaluations can be explained by propositions that
were activated on both direct and indirect measures, whereas any divergence
can be attributed to a failure to retrieve some propositions on the indirect, but
not on the direct, measure. To circumvent this problem, future iterations of the
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propositional account should specify the types of propositions or the conditions
under which propositions are and are not retrievable when attitudes are measured
indirectly.®

A PROPOSAL FOR INTEGRATION:
THE COMMON CURRENCY HYPOTHESIS

The sensitivity of implicit evaluations to relational information at acquisition, com-
bined with their recalcitrance in the face of certain types of updating that require
access to details of the original proposition, gives rise to an intriguing hypoth-
esis, which we believe deserves empirical testing: Namely, implicit evaluations
may serve as a “common currency” to make otherwise incommensurable prop-
ositions characterizing the same attitude object commensurable with each other
and thereby enable rapid and smooth automatic responding to attitude objects in
social behavior.

This idea has its roots in economic accounts of human decision-making as
well as empirical research on its neural substrates. If one likes both apples and
oranges, how should one choose between them? Under the common currency pro-
posal (Levy & Glimcher, 2012; Rustichini, 2009; Sugrue, Corrado, & Newsome,
2005), decisions of this kind are supported by assigning reward values to different
options on a common scale. For instance, if an apple is worth a reward of +5 and
an orange a reward of +8, then one should prefer two apples to one orange but one
orange to one apple.

Despite their many virtues, propositions exacerbate the problem of compar-
ing apples and oranges: Complex propositional representations frequently carry
contradictory evaluative implications not only as they apply to different attitude
objects but even to the same one. For instance, if an attitude object is known to
cause euphoria, to interfere with sleeping, and to go together with headaches,
should it be approached or avoided? The need to integrate incommensurable
pieces of propositional information online seems to be fundamentally incompat-
ible with the ability of evaluative knowledge to swiftly guide behavior.

In line with propositional accounts, the common currency hypothesis (for a
schematic overview, see Table 3) proposes that, at initial acquisition, the knowl-
edge structures underlying explicit and implicit evaluations are sensitive to both
co-occurrence information and relational information. As such, unlike associative
accounts, the common currency hypothesis does not accord any special importance
to co-occurrence information in influencing implicit evaluations. However, in line
with associative accounts, the common currency hypothesis posits that explicit
and implicit evaluations emerge from different mental representations, specifi-
cally with regard to their level of compression: Whereas explicit evaluations are

6. Similar arguments apply to other types of dissociation, including different patterns of long-term
change in explicit and implicit evaluations (Charlesworth & Banaji, 2019), the presence of implicit
ingroup preference in the absence of any explicit preference (Ratliff et al., 2020), and dissociations in
responsiveness to experimental manipulations not specifically addressed here.
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subserved by high-dimensional propositional representations of relevant experi-
ence, implicit evaluations are subserved by compressed summary representations
of the same experience.

Although this proposal is preliminary at this point, we illustrate the idea with
reference to an existing computational” framework that captures the notion of dif-
ferent levels of compressing information and so points the way towards future
formalization: the method of sentence embeddings (e.g., Cer et al., 2018). Sentence
embeddings use distributional statistics of text data to algorithmically represent the
meaning of sentences in relatively high-dimensional semantic space. For instance,
the universal sentence encoder (Cer et al., 2018), a specific sentence embeddings
model, has the ability to transform any English sentence into a 512-dimensional
vector of real numbers. One of several benefits of this method is that it allows users
to perform any operation that can generally be performed using vectors: Notably,
semantic similarity between two propositions can be computed by calculating the
cosine of the angle (correlation) between them in 512-dimensional space.

Applying a technique like this to propositional representations, one might imag-
ine explicit evaluations emerging from knowledge represented via large matrices
consisting of 512-dimensional vectors, with each row corresponding to a proposi-
tion characterizing the attitude object A. For instance, row 1 of the matrix might
encode A Causes EUPHORIA, row 2 might encode A INTERFERES WITH SLEEP, and
row 3 might encode A Goes ToGETHER WiTH HEADACHES. This idea illustrates the
extent of the problem facing propositional accounts: Well-known attitude objects
are associated with large amounts of relevant experience and, as such, high num-
bers of corresponding propositions characterizing them. Specifying how quick
retrieval of implicit attitudes unfolds given such high-dimensional representa-
tions is a nontrivial task. And, as mentioned above, if retrieval is thought to be
incomplete (Van Dessel et al., 2019), it is unclear what (elements of) propositions
are thought to be amenable to automatic retrieval.

To address this issue, we propose that implicit evaluations emerge from scalar
value representations that provide a running tally of the subjective value of the
totality of one’s experience with an attitude object, including previously encoun-
tered co-occurrence information and relational information. In the context of word
embeddings, one might conceive of this running tally as the relative cosine dis-
tance (semantic similarity) of each relevant proposition characterizing an attitude
object from the propositions A Is Goop and A Is BAp. In other words, propositions
that express positive content overall (e.g., A CAusEs EUPHORIA) are represented by
adding a positive value to the running tally associated with the attitude object, and
propositions that express negative content overall (e.g., A GOEs TOGETHER WITH
HEeADACHES) are represented by adding a negative value to the running tally asso-
ciated with the attitude object.

This type of representation retains many benefits of propositional representations
(including, critically, their sensitivity to relational information) without creating

7. We use the term computational in line with Marr’s (1982) definition to denote the high-level
function of a cognitive system. We do not believe that the human mind, let alone the brain, computes
cosine similarities between 512-dimensional vectors to calculate semantic relatedness.
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an insurmountable challenge of performing complex online computations at
retrieval, which seems to be incommensurable with the very idea of implicit eval-
uation. Moreover, unlike with propositional representations whose dimension-
ality increases with each additional proposition, a compressed running tally of
this kind can continuously update its value as a function of increasing experience
without any increase in complexity. As such, the automatic retrieval of the knowl-
edge structures underlying implicit evaluations of highly familiar attitude objects
becomes computationally tractable.

In addition to addressing the issue of how relational information can influence
responding on indirect measures of cognition without requiring a large amount of
online computation, this proposal readily explains the patterns of explicit-implicit
dissociation described above (Gregg et al., 2006; Hu et al., 2017a; Kurdi & Banaji,
2019; Mann et al., 2020; Peters & Gawronski, 2011; Wyer, 2016; Zanon et al., 2014).
Specifically, under the present proposal, interventions aimed at retrospective
revaluation of past co-occurrence information, such as the instruction to suppose
that already experienced pairings had been reversed or already encoded pairings
with trait adjectives should be seen as invalid, cannot influence implicit evaluation
because implicit evaluations are unable to access high-dimensional details of the
relevant earlier experience.® By contrast, new information that does not require
access to a high-dimensional representation of earlier experience (e.g., diagnostic
information unrelated to the previous conditioning experience or re-exposure to a
modified narrative with reversed contingencies) should simply lead to a modifica-
tion of the running tally in the corresponding direction.

This idea can be subjected to further empirical testing in myriad different para-
digms (for initial evidence, see Kurdi, Gershman, & Banaji, 2019). For instance, the
common currency hypothesis predicts that in the context of propositional infer-
ence, exposing participants to new propositions with countervalent implications
should succeed in shifting implicit evaluations, whereas the mere instruction to
reverse the truth values associated with previously encoded propositions should
fail (see also the distinction between cases 3 and 4 in the APE model; Gawronski
& Bodenhausen, 2006). In the context of causal learning, direct experience with
reversed causal roles should have impact; however, implicit evaluations should
not be modulated by an intervention that requires retroactive revaluation of the
stimuli, for example, as a result of information that the stimuli had been errone-
ously switched by the experimenter. The reason for this proposed asymmetry is
that, under the current account, completely new relational information can update
the compressed representations from which implicit evaluations emerge in a rela-
tively straightforward manner. However, once updating has occurred, the specific
content of the (relational) information that led to that updating is not recoverable
implicitly. Although it might be possible to track the magnitude of change associ-
ated with each new experience, any given magnitude of change would still be
compatible with an essentially infinite range of experiences.

8. As such, unlike most current theories of implicit evaluation, the common currency proposal
makes a distinction between initial acquisition and subsequent updating in terms of the sensitivity of
the knowledge structures underlying implicit evaluations to different types of information.
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Notably, the common currency proposal both builds on and differs from the two
most prominent dual-process accounts of implicit evaluation in important ways.
Specifically, similar to the MODE model (Fazio, 1995; 2007), the common currency
hypothesis does not make distinctions between explicit and implicit evaluations
in terms of their sensitivity to different types of information at initial acquisi-
tion. However, unlike the MODE model, which defines attitudes as associations
between an object and an evaluation, the current hypothesis proposes that implicit
and explicit evaluations emerge from different knowledge structures, specifically
with regard to their levels of compression.

The current proposal also shows some similarity to the APE model (Gawron-
ski & Bodenhausen, 2006) in that it posits that implicit evaluations emerge from
compressed (associative) representations and explicit evaluations from less
compressed (propositional) representations of evaluative knowledge. However,
importantly, the current proposal does not accord any special role to co-occurrence
information in shifting implicit evaluations. Further, in deviation from the APE
model, this account predicts that relational information can shift implicit evalua-
tions directly, that is, without such shifts being mediated by concomitant shifts in
explicit evaluations.

CONCLUSION

In conclusion, we see the propositional approach to implicit evaluation as a
remarkable success story in social cognition research over the past decades. Propo-
sitional accounts have been instrumental in emancipating the field from its intel-
lectual predecessors positing that implicit evaluations are uniquely sensitive to
co-occurrence information and emerge from simple associative representations
linking attitude objects to positive or negative valence. The proposal that implicit
evaluations may show widespread sensitivity to relational information and emerge
from propositional representations reinvigorated experimental research on how
evaluative knowledge is acquired, represented, and retrieved. Although proposi-
tional accounts can explain an impressive array of empirical findings, we propose
that a minor modification to these accounts may be in order: Specifically, implicit
evaluations may be subserved by compressed summary representations that are
sensitive to relational information but are themselves not fully propositional.
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