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Abstract

Romantic love involves an evaluative process in which couples weigh similarities and differences that facilitates pair bonding. We
investigated neural attentive processes (P3) during evaluative relationship feedback within existing romantic couples using the Rela-
tionship Match Game. This paradigm included participant-driven expectations about relationship matching and relationship feedback
from an expert panel of fictive peers and their romantic partner. In total, 49 couples participated who had dated less than one year.
Participants showed significantly larger P3s in anticipation of feedback when they expected a mismatch, especially when supported
by panel feedback. P3 amplitudes were also greater when participants received feedback from their partner congruent with their own
assessment of compatibility. This was moderated by relational ambiguity, or one’s preference to keep the relationship’s status vague.
We discuss how insecurity about the relationship is costly in terms of attentional resources contributing to over-alertness to cues of

relationship evaluation.
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Romantic love is a profound human experience facilitating
long-term pair bonding (Fletcher et al., 2015). Within romantic
love, people evaluate relationship compatibility by deliberately
weighing similarities and differences between partners to judge
whether romantic love is viable (Vennum and Fincham, 2011).
Recent studies show that romantic relationship evaluation also
occurs at an automatic level outside of conscious awareness (Kuo
et al., 2017; McNulty et al, 2013; Van der Veen et al., 2019).
Motivated by a desire to maintain relationships, people natu-
rally attune to their romantic partner’s thoughts, feelings and
behaviors (Simpson and Campbell, 2013). Social feedback about
compatibility from romantic partners may therefore signal impor-
tant information about romantic relationship compatibility. A
growing body of research investigates the neural mechanisms of
social feedback processing as it facilitates social interactions and
underlies bonding (Somerville et al., 2006; Van der Molen et al.,
2018). However, most of the existing studies used social feed-
back from unfamiliar and fictive peers, which limits ecological
validity and provides little information about existing relation-
ships. Thus, we investigated the neural attentive processes during
social feedback about romantic relationship compatibility from
romantic partners and compared it to feedback from fictive peers.
Because romantic partners have developed expectations about

relationship compatibility that may be difficult to manipulate,
social feedback processing was investigated in the context of one’s
own relationship expectations.

Social feedback processing is typically investigated using the
original or an adapted form of the Social Judgment Paradigm
(Somerville et al., 2006). Using a picture of the participant, fictive
peers are supposedly asked to indicate whether they would like
(acceptance) or dislike (rejection) the participant based on their
first impressions. Neuroimaging studies have shown that accep-
tance from fictive peers increased activity in the ventral portions
of the medial prefrontal cortex (mPFC) and in particular areas
associated with reward-based learning such as the ventral ante-
rior cingulate cortex and subgenual region (SUbACC; Somerville
et al., 2006, 2010; Gunther Moor et al., 2010; Guyer et al., 2012;
Masten et al., 2012). Similarly, EEG studies investigating social
feedback from fictive peers revealed significantly larger P3’s in
response to acceptance relative to rejection (Kujawa et al., 2017,
Funkhouser et al., 2020) indicating motivated attention to positive
social feedback.

The P3 component of the ERP (typically the third positive
wave) is a particularly sensitive measure of selective attention
and memory processes related to the cognitive processing of moti-
vationally significant information and reward (Gray et al., 2004;
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Polich, 2007; Volpe et al., 2007). The P3 is especially enhanced
when acceptance is expected, indicating a general tendency
toward social rewarding experiences that underlie feelings of affil-
iation (Van der Veen et al., 2014, 2016; Van der Molen et al., 2018).
However, some studies found enhanced P3 to unexpected social
feedback (Dekkers et al., 2015) or no changes in the P3 (Van der
Molen et al., 2014).

One study investigated social feedback processing in poten-
tial dating partners and adapted the Social Judgment Paradigm
into a Tinder-like paradigm in which participants were told that
they could potentially follow up with matched romantic partners
(Van der Veen et al., 2019). An important advancement in ecolog-
ical validity was that participants rated profiles of real potential
partners who were college students at the same university. Fic-
tive potential partners were also used to increase trail counts.
Participants rated these real and fictive potential partners on
whether or not they would date this person and received social
feedback resulting in matched and unmatched romantic interest
or rejection (i.e. match (Yes-Yes), disinterest (No-No), rejection
(Yes-No) and unrequited (No-Yes)). Matched romantic interest
was related to the largest P3 response followed by the unrequited
condition in which a potential partner indicated romantic inter-
est, but the participant was not interested in dating the other
person.

Generally, these studies support the idea that selective atten-
tion is largest in social rewarding feedback to facilitate affiliation.
However, once romantic relationships are formed, social feedback
may serve different purposes as relationship goals change from
affiliation to maintaining and deepening relationships. Social
feedback may therefore provide evaluative information about
whether romantic partners are compatible, which helps individ-
uals judge whether romantic love is viable. In addition, social
evaluation in real life is rarely only received by strangers, and
people may show increased motivational and affective states to
receiving relationship feedback from romantic partners. There-
fore, it remains important to investigate whether social feedback
from fictive peers can be generalized to feedback from roman-
tic partners. One study investigated acceptance and rejection
from adolescent romantic partners and fictive peers (Kuo et al.,
2017). Distinguishing between earlier P3a and later P3b compo-
nents, it was found that the P3a was enhanced for acceptance
from romantic partners, but not for responses of fictive peers.
This study showed that adolescents are initially attentive to
socially rewarding feedback from their romantic partner. How-
ever, adolescents’ own expectations about social feedback were
not measured (Somerville et al., 2006). People develop inherent
expectations about relationship feedback based on past, current
and future interactions with romantic partners (Berscheid, 1999),
and these expectations should be taken into account.

Investigating social-evaluative feedback processing within
romantic relationships provides unique opportunities to test
whether individual differences in relationship orientation mod-
erates motivated attention to feedback from romantic partners.
Relational ambiguity is a desire to keep the relationship status
unclear and is increasingly normative in young adult relation-
ships (Vennum and Fincham, 2011). Relational ambiguity is linked
to sexual encounters outside a relationship (Owen et al., 2010;
Howardetal., 2015) and to less commitment (Draucker et al., 2012).
Relationship feedback might be more important for those high in
relational ambiguity. They may be more sensitive to relationship
feedback as an important indicator of how much resources and
energy should spend on the relationship (Howard et al., 2015).
Alternatively, high relational ambiguous individuals may have

less desire to be in the relationship and hence may show less
motivated attention to relationship feedback overall.

We developed the Relationship Match Game as an ecologi-
cally valid task of romantic relationship feedback in the context
of one’s own relationship expectations. Participants indicated
whether they match with their romantic partner on various rela-
tionship characteristics, such as intimacy and chemistry. In
addition, participants received randomized feedback on relation-
ship compatibility from both an expert panel of fictive peers
and their romantic partner. Furthermore, some studies identi-
fied that social and monetary reward cues during the anticipatory
phase, which occurs before participants receive feedback, can
elicit larger P3 amplitudes (Broyd et al., 2012; Doflamayor et al.,
2012; Flores et al., 2015). During the anticipation phase of the
Relationship Match Game, participants were cued for upcoming
social feedback from fictive peers and romantic partners. Thus,
we measured both motivated attention to cues of upcoming social
feedback and attention to the feedback itself while incorporating
participants’ own expectations about relationship compatibility.

Using the Relationship Match Game among romantic couples,
we investigated neural responses (P3) to (1) receiving social feed-
back and (2) anticipation of upcoming social feedback from unfa-
miliar peers and romantic partners. Importantly, we investigated
these research questions in the context of the participants’ own
relationship match judgements. First, we hypothesized that when
receiving social feedback, participants would show increased neu-
ral attention to positive social feedback and feedback that was in
line with their own expectations. Further, we expected that this
effect would be cumulative, increasing in size as more congru-
ent feedback was received from both the panel and their partner.
Critically, we expect that the P3 will be more sensitive for receiv-
ing feedback from romantic partners as compared to feedback
from fictive peers overall. Second, we exploratively investigated
whether neural responses (P3) during anticipation of feedback
depend on the participants’ own judgements of a relationship
match and whether it cumulatively is dependent on congruent
social feedback from fictive peers. Finally, we explored whether
neural responses to feedback from romantic partners and fictive
peers would be moderated by individual differences in relational
ambiguity, enhancing the importance of social feedback on rela-
tionship compatibility. Gender differences were also explored as
previous social judgement studies showed mixed results. One
study found that males showed larger P3 differences between pos-
itive and negative social feedback among unfamiliar and fictive
peers (Van der Veen et al., 2016), but another study did not find
gender differences (Van der Veen et al., 2019) among unfamiliar
potential romantic partners.

Methods
Participants

In total, 50 romantic couples (N =100) were recruited from the
university population who participated for study credits. This
sample size was based on a power analysis of our pilot data sug-
gesting that an a priori sample size of N=96 would be required
to have 90% power in detecting an interaction effect of n2=0.10
in a 2x2x2 repeated measures design (see Supplement). Cou-
ples were eligible when they were dating for less than a year
to increase believability of the manipulation. Eight participants
were omitted either for not finishing the study because of ill-
ness, not being in a romantic relationship or technical difficulties,
and two participants were removed after artifact rejection. Thus,
the final sample consisted of 90 participants (42 female) from



An ORANGE heart means you and your partner are
COMPATIBLE on a topic.

You will make it!

A PURPLE heart means you and your partner are NOT
COMPATIBLE on a topic.

You will NOT make it!

Instructions are shown

Does a purple heart mean that you
and your partner are compatible or
NOT compatible?

NOT compatible?

Does an orange heart mean that you
- and your partner are compatible or

Participant responds
to experimenter
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Color Matching Instructions

Reminder of instructions

Does an orange heart mean that you
and your partner are compatible or
NOT compatible?

Does a purple heart mean that you
and your partner are compatible or
NOT compatible?

Fig. 1. Progression of instructions explaining how positive and negative feedback were tied to the colors of the hearts. Following these slides,

participants underwent several practice trials that are outlined in Figure 2.

49 couples with a mean age of 20.21 (SD=2.71), who primar-
ily identified as White/Caucasian (56.7%), Hispanic/Latino (18.9%)
or Asian (16.7%); African Americans, Native Americans, Pacific
Islanders and those identifying as ‘other’ constituted the remain-
ing 7.7% of participants, closely matching the overall racial distri-
bution of the university (47.9% White, 18.5% Hispanic or Latino,
7.02% Asian, 3.73% Two or More Races, 3.48% Black or African
American, 1.06% American Indian or Alaska Native and 0.184%
Native Hawaiian or other Pacific Islanders). These couples were
dating for an average of 5months (M=5.16 months, SD=3.48)
and included four same-sex couples."

Procedure

Participants were informed about the goals of the study and
signed consent forms. As part of the cover story, couples were
told that they would find out whether they were compatible by the
end of the two-hour laboratory session. First, couples underwent
a battery of observational tasks and questionnaires designed to
assess their compatibility as a couple. EEG data were collected at
the end of the laboratory session which allowed for believability
that the ‘expert panel’ had sufficient time to view their materi-
als from earlier in the study. Participants were told that the panel
consisted of peer experts from the University of California, Los
Angeles (UCLA), who had been with the project for a long time
and who were able to judge couples’ relationship compatibility
and relationship success with 95% accuracy.

Couples were then separated to two EEG systems across the
hall from one another. During EEG preparation, experimenters
attempted to keep electrode impedences under 5k. Partici-
pants were instructed on the task procedure and several checks
were performed to make sure each participant understood these

! The pattern of data was similar when excluding the same-sex couples.

instructions including 10 practice trials (Figure 1). Participants
were presented orange and purple hearts, which were coun-
terbalanced to represent either positive or negative relationship
feedback (i.e. compatible or not compatible). These hearts were
generated using Photoshop to be identical on low-level perceptual
factors (i.e. luminance and saturation).

The Relationship Match Game was pilot tested for design,
believability, selection of relationship topics and for conducting
a power analysis (see Supplement). This task was separated into
four blocks of 25 trials during which participants’ relationship
compatibility judgements were measured about 100 relationship
characteristics (e.g. intimacy and love; order randomized), fol-
lowed by randomized feedback on relationship compatibility from
an expert panel of fictive peers and then from their romantic part-
ner. The full trial progression, including timings, is presented in
Figure 2. The expert panel, which consisted of three fictive peers,
typically expressed unanimous feedback. To enhance believabil-
ity, five ‘attention’ trials were included in which the panel pre-
sented mixed feedback. Each of the four blocks was divided into
five sub-blocks of four experimental trials, which was followed by
one attention trial. In addition, memory tasks were randomly pre-
sented within each sub-block immediately after an experimental
trial. Thus, there were four blocks that each consisted of 20 exper-
imental trials and five attention trails, resulting in 100 total trials.
At the beginning of each block, participants were shown three pic-
tures of college students from UCLA with names and ages, which
were balanced for gender and ethnicity across each panel with
their faces blurred ostensibly to protect the identity of the expert
panel members.

All participants were presented the same set of panel members
in the same order. Trials were structured so that participants first
saw one of 100 relationship topics (see Supplementary Table S1)
and were asked if they were compatible with their partner on that
topic, responding by using a Logitech F310 Gamepad controller’s
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Romance?

2000 ms

Participant Feedback

until response 1000 ms

Panel Prompt

1500 ms 300 — 500 ms

Panel Feedback

1000 ms s

Partner Prompt

S 300 — 500 ms

Partner Feedback
1000 ms

500 ms

Fig. 2. Single trial methods including timings of the Relationship Match Game. The top row shows the process for participants’ judgements about
relationship compatibility, the middle row shows the process for receiving feedback from the peer expert panel and the final row shows the process for
receiving feedback from their romantic partner. In this example, orange hearts represented positive feedback indicating the couple matched on a
relationship characteristic and purple hearts represented negative feedback indicating the couple did not match on a relationship characteristic.
Thus, the participant received positive feedback from the expert panel but negative feedback from their romantic partner.

‘bumpers’ (counterbalanced left/right) to indicate compatibility
using the purple or orange hearts (Participant Feedback). Next,
the participant was reminded of the topic and cued that they
were about to see the feedback from the panel (Panel Prompt)
and subsequently was presented with each panel member’s feed-
back, which was always unanimous for experimental trials and
presented all at once (Panel Feedback). Next, participants were
reminded of the current topic and cued that they were about to
receive feedback from their romantic partner (Partner Prompt)
and subsequently were presented with their partner’s feedback
on the topic (Partner Feedback). Memory tasks were randomly
presented within each sub-block. At the end of one random trial
within each sub-block of four trials participants underwent a
brief memory task in which they indicated their own, panels’,
and romantic partner’s responses to ensure active participation.
All feedback from both the panel and participant’s partner were
randomly selected from eight possible outcomes (Panel (Posi-
tive us Negative) x Partner (Positive vs Negative) x 2 for repetition)
resulting in an equal number of combined feedback conditions,
varying only by the participant’s response. The task took about
40min to complete, and afterward, participants were debriefed
that all feedback from both the expert panel and romantic
partner was fabricated and did not reflect their relationship
compatibility.

These procedures were approved by the Arizona State Uni-
versity Institutional Review Board. All data are publicly avail-
able at https://osfio/c2xsb/. Study details, including sample
size, visual stimuli, relationship topics, panel members and EEG
parameters were pilot tested and altered in response to partic-
ipant feedback and initial results to ensure rigorous standards
of maximizing power and minimizing error/flaws in the design.
A detailed discussion of this can be found in the supplementary
materials.

EEG acquisition and processing

EEG was recorded at 1000 Hz with a NeuroScan Synamps RT sys-
tem using an EasyCap 32-channel cap with an online bandpass
filter of 0.1-100 Hz. The data were referenced offline to the average
of the left and right mastoids and were bandpass filtered from 0.1
to 30 Hz and merged into continuous EEG files. Blinks were iden-
tified by correlating ICA component activations using CudalCA
(Raimondo et al., 2012) with data from EOC for vertical and hori-
zontal eye movements and subsequently removed from the data
(ung et al., 2000). After this step, exceptionally noisy channels
were identified as those showing variance more than 4.5 stan-
dard deviations from the mean of the participant and interpolated
using a spherical approximation of the surrounding electrodes.
For this study, a ‘trial’ consisted of all events occurring from
the time that participants gave their response indicating their
belief about compatibility on a topic until and including their
partner’s feedback on the same topic. Trials were thus epoched
into separate events from —200ms to 1000 ms around feedback
presentation for ERP reactions to both panel and partner feed-
back, serving as the primarily analysis. After examining the ERPs
for entire trials, we discovered large differences in how partici-
pants reacted to prompts of incoming feedback. Post hoc analyses
were performed to investigate how preceding expectations would
influence responses to relationship feedback cues. Because we
did not originally design triggers for these events, epochs were
created from -200 to 3000 ms around the participant’s response
for the Panel Prompt and the presentation of the Panel’s feedback
for the Partner Prompt. These epochs were not baseline corrected
because we were interested in the effects of earlier information
processing on later processing. In line with previous studies, high-
pass filters were used to eliminate low-frequency noise (Widmann
etal., 2015; Maess et al., 2016; Alday, 2019). Pre-stimulus potentials
remained comparable across conditions (see Figure 3). We then
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— Participant Yes & Partner Yes
---Participant Yes & Partner No
Participant No & Partner Yes
Participant No & Partner No

Time (ms)

Fig. 3. ERP difference in receiving feedback reflecting the interaction between participant’s response and partner’s feedback at electrode CPz. A
negative perception of the characteristic reinforced by negative feedback from their partner resulted in larger P3s. The measurement window used

in analyses is indicated by vertical lines.

performed artifact rejection across midline electrodes (Pz, CPz,
Cz, FCz and Fz) using an absolute voltage threshold of £100 uV
and averaged remaining trials by bins to form ERPs. Participants
who retained fewer than 70% of trials after artifact rejection
(N =2) were omitted from data analysis (Hampton and Varnum,
2018).

For this study we focused on components indicating early
allocation of attentional resources (fronto-central P2; Luck and
Hillyard, 1994) and later, selective or motivated attention (pos-
terior P3; Gray et al., 2004).> For each component, we formed a
grand average ERP that averaged across all experimental condi-
tions and used this waveform to identify both the peak latency
for the component and the peak electrode; measurement win-
dows were generated as symmetrical windows of up to 100ms
total around the peak latency of the component. Thus, the P3 for
the prompts was quantified as the mean amplitude from 1362 to
1462 ms (i.e. 362-462 ms after prompt onset) for the Panel Prompt
and from 1829 to 1929 ms (i.e. 329-429 ms after prompt onset) for
the Partner Prompt, both measured at Cpz. The P2 was not mea-
sured for the prompts. The P2 for feedback was quantified as the
mean amplitude from 146 to 246 ms for both Panel and Partner
Feedback, both measured at Cz. The P3 for feedback was quan-
tified as the mean amplitude from 300 to 400ms at CPz for both
Panel and Partner Feedback conditions.

Statistical modeling and analytic strategy

Data were clustered at three levels; level three represented dyads,
level two represented individual participants and level one repre-
sented the experimental conditions. To account for this clustering
within dyads (in all models, level three variance contributed sig-
nificant variance, ps<0.05), we used the mixed-fixed model for
repeated measures (Maas and Snijders, 2003) to account for clus-
tering at level three and to model random effects for participants
at level two. We applied the Satterthwaite correction for degrees
of freedom (Satterthwaite, 1946), and results are reported with the

2 We considered testing for the feedback-related negativity (FRN) but nei-

ther the pilot data nor the current data showed strong evidence of an FRN
response; a finding in line with previous work (Van der Molen et al., 2014; Ding
et al., 2017).

adjusted degrees of freedom. Model assumptions for the mixed-
fixed models were tested and adequately met (Maas and Hox,
2004).

Exploratory moderation analyses were performed using model
building with five of the survey measures that participants com-
pleted. These five measures were depressive symptoms (CESD;
Radloff, 1977) because of its known relationship with the P3
(Gangadhar et al., 1993; Vandoolaeghe et al., 1998), dyadic rela-
tionship satisfaction (Spanier, 1976), rejection sensitivity (Downey
and Feldman, 1996), relational ambiguity (Vennum and Fincham,
2011) and relationship length in months as a priori selected mea-
sures expected to predict reactions to relationship feedback. We
selected the appropriate model for interpretation using backward
elimination. Each of these survey scores were separately entered
as level two (Participant) variables within the mixed-fixed model
to test for interactions with the conditions of the study at level
one, resulting in four models. After removing non-significant
main and interaction effects within each of these models involv-
ing the level two predictors, the remaining effects were simulta-
neously entered as predictors along with the main mixed-fixed
model in a final model used for interpretation. Similarly, gender
was tested as an exploratory level two (Participant) predictor and
moderator for all models to test for gender differences. However,
no significant main or interaction effects for gender were found
in any of the primary or exploratory models.

All follow-up t-tests are Scheffe tests. Cohen’s D effect sizes
and 95% confidence intervals were calculated for t-tests using the
correction for paired-samples (Dunlap et al., 1996) on the Least
Square Mean difference and standard error of Cohen’s D. Par-
tial eta-squared and 90% confidence intervals were calculated
for fixed effects from F and uncorrected df values (dfgyaq =48;
Lakens, 2013). All reported effects retain the same level of signifi-
cance when controlling for gender and when removing same-sex
couples.

Results
Behavioral responses

Of the 100 relationship topics each participant viewed, partic-
ipants more frequently responded positively, indicating rela-
tionship compatibility (M=57.30, SD=11.51), than negatively,
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Table 1. Average number of trials per condition for Panel Feedback
(Top) and Partner Feedback (Middle and Bottom)

Trial counts per condition

Panel feedback
Participant response
Compatible Incompatible
Panel response Compatible 29.01 10.38
Incompatible 28.29 11.21

Partner feedback
Participant indicates ‘Compatible’
Partner response

Compatible Incompatible
Panel response Compatible 14.60 14.24
Incompatible 14.24 14.01

)

Participant indicates ‘Incompatible
Partner response

Compatible Incompatible
Panel response Compatible 5.19 5.22
Incompatible 5.40 5.66

indicating a lack of compatibility (M=21.59, SD=11.05),

F(1,89)=230.48, P<0.001, n?=0.72. This shows that the list of
relationship topics successfully elicited participants’ report of
incompatibility at a rate that was roughly 1/4 of all responses.?
These positive/negative responses were evenly distributed across
the randomized conditions, Fs<3.2, ps>0.05 (Table 1).

Social feedback processing

Participants viewed a relationship characteristic and then
responded positively or negatively to indicate whether they were
a match on the particular relationship characteristic. Participants
subsequently received feedback from the peer expert panel (Panel
Feedback), resulting in a 2 (Participant: Positive/Negative) by 2
(Panel: Positive/Negative) model. Testing effects for both the P2
and P3 components revealed no significant effects in response
to Panel Feedback, Fs<1.26, ps>0.26. Next, when participants
viewed their partner’s feedback on the relationship characteris-
tic (Partner Feedback) after having viewed the Panel Feedback,
this resulted in a 2 (Participant: Positive/Negative) by 2 (Panel:
Positive/Negative) by 2 (Partner: Positive/Negative) model. When
analyzing the P2 component, no significant effects were found,
Fs<2.32, ps>0.12. However, when analyzing the P3 component,
the interaction between Participant Feedback and Partner Feed-
back was significant, F(1450)=5.94, P=0.015, n*>=0.110, 90%
CI=[0.010, 0.253]. This interaction was such that both posi-
tive and negative partner responses that were consistent with
the participants’ response elicited larger P3s (Figure 3), although
follow-up tests revealed that only the comparison of positive feed-
back from both participants and partner (M=12.26, SE=0.60)
versus positive feedback from the participant followed by negative
feedback from the partner (M =11.39, SE=0.60) was significant,
t(263)=2.55, P=0.011, d=0.21, 95% Cl=[-.19, 0.61].*

Next, separate exploratory analysis were conducted examin-
ing the relationship between each of the four self-report mea-
sures and the observed P3 effect in response to Partner Feedback.

3 Five participants exclusively responded positively to all relationship top-

ics; however, re-running all analyses without these participants did not change
significance levels of reported effects and in fact, almost slightly increased the
size of reported effects.

4 95% confidence intervals for paired-samples t-tests do not necessarily
avoid crossing the 0 point because the t-test corrects for correlations between
the means and Cohen’s D does not (Dunlap et al., 1996).

We performed several model-building steps to identify rele-
vant moderators of this Participant Feedback by Partner Feed-
back interaction (see Statistical Modeling and Analytic Strategy). Of
these models, only Relational Ambiguity (RA) interacted signifi-
cantly with the Participant Feedback by Partner Feedback effect,
F(1447)=7.16, p=0.008, n2=0.130, 90% CI=[0.018, 0.276], indi-
cating a strong moderation of the effect (Figure 4).°> This modera-
tion was such that the Participant Feedback by Partner Feedback
interaction was exaggerated for those high in RA (Figure 4C; ‘High
RA effect’) and absent for those low in RA (Figure 4B; ‘Low RA
effect’).

Anticipation of social feedback processing

After viewing a relationship characteristic and responding posi-
tively or negatively, participants were cued to incoming feedback
on the same topic from an expert panel (Panel Prompt). This two-
level (Participant Feedback: Positive/Negative) model revealed
significantly greater P3 responses to cues of feedback in par-
ticipants who had previously responded negatively on the trial,
F(2,89) =32.59, P<0.0001, n? = 0.404, 90% CI=[0.222, 0.535], indi-
cating greater motivated attention to Panel Prompts in the context
of expected negative feedback (Figure 5A).

Next, participants received feedback from the panel followed
by another reminder that preceded feedback from their part-
ner (Partner Prompt). This resulted in a 2 (Participant Feedback:
Positive/Negative) x 2 (Panel Feedback: Positive/Negative) model
predicting P3 responses. Similar to cues of the panel’s feed-
back (Panel Prompt), participants showed significantly greater
P3 activation when the participant had responded negatively
to indicate a relationship mismatch, F(1154)=10.93, P=0.001,
12 =0.185, 90% CI=[0.046, 0.336]. Conversely, the main effect of
Panel Feedback did not significantly predict attention to the Part-
ner Prompt F(1183)=2.70, P=0.102, n*> =0.053, 90% CI=[0.000,
0.180]. Finally, the interaction between Participant Feedback and
Panel Feedback was significant (see Figure 5B), F(1154)=5.18,
P=0.024, n?=0.097, 90% CI=[0.006, 0.238]. Follow-up pair-wise
comparisons indicated that this was due to the condition in which
both the participant and panel provided negative judgements
of relationship match on the characteristic (M =3.90, SE=0.50)
eliciting larger P3’s than when the participant responded posi-
tively and the panel responded positively (M =2.42, SE=0.38),
t(96.1)=3.40, P=0.001, d=0.48, 95CI=[0.07, 0.88], or when
the participant responded positively and the panel responded
negatively (M =2.20, SE=0.48), t(103)=3.07, P=0.003, d=0.49,
95CI=[0.09, 0.90], and when the participant responded nega-
tively and the panel responded positively (M =2.74, SE=0.38),
t(95.8)=2.73, P=0.008, d=0.37, 95% CI=[-.02, 0.77].

Discussion

We developed the Relationship Match Game to investigate the
neural mechanisms underlying social feedback processing within
existing romantic couples. Neural responses were measured dur-
ing anticipation and receiving of social feedback from an expert
panel of fictive peers and their romantic partner in the context
of participant’s indication of whether they are a match on a rela-
tionship characteristic. Previous research among fictive peers or
dating partners found larger selective attention to positive feed-
back, underscoring the importance of socially rewarding infor-
mation that facilitates affiliation (Kujawa et al., 2017; Funkhouser

> This effect held when controlling for all other significant level two
predictors, F(4156) =3.08, P=0.018.
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program triggers for these events.

et al., 2020; Van der Veen et al., 2019). However, our results indi-
cate that romantic partners show more selective attention to both
confirmatory negative and positive social feedback.

This effect was strongly moderated by individual differences
in relational ambiguity, such that participants high in relational
ambiguity were attentive to both confirmatory negative and pos-
itive feedback of romantic partners. Congruent positive relation-
ship feedback may be an important cue to spend more resources
and energy in the relationship, whereas congruent negative rela-
tionship feedback may serve as a signal that the relationships

may not be worth investing in. In contrast, partners who were low
on relational ambiguity did not show this interaction pattern but
instead showed equivalent P3 responses to both positive and neg-
ative partner feedback. Those low in relational ambiguity might
be able to more efficiently use attention as they are less vigilant
to social feedback from romantic partners or are at least equally
attentive to both positive and negative feedback.

The P3 component in social feedback processing is interpreted
as anindication that responses to partner feedback are both influ-
enced by expectations (based on the participant’s assessments
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about compatibility) and personal relevance of social feedback
about one’s romantic relationship. This is in line with general
interpretations of the posterior P3 (P3b) based on classic work
(Johnson, 1986; Donchin and Coles, 1988) and more modern the-
ories (Gray et al., 2004; Polich, 2007), suggesting that the P3
amplitude reflects both perceived probability and motivational
relevance, especially self-relevance. Polich (2007) also pointed to
the effects of task demand and stimulus duration of the P3 as
evidence that the P3 amplitude strongly reflects the allocation of
attentional resources. Thus, increased P3 amplitudes are inter-
preted as increased attentional allocation based on probabilistic
expectations grounded in previous relationship experiences that
are also highly self-relevant. Previous social feedback studies
have interpreted the P3 as social reward (Van der Veen et al,
2014, 2016). However, these studies were conducted with unfa-
miliar peers or romantic partners before these relationships were
established. Within existing romantic couples, the interpretation
of the P3’s amplitude as indicative of ‘reward’ does not explain
the current findings. This is especially true for cumulative neg-
ative social feedback of both the expert panel of fictive peers
and romantic partner, which should be universally unrewarding.
Processing social feedback in the context of established roman-
tic couples may therefore serve the purpose of updating one’s
cognitive schemas regarding their romantic relationship.

A major extension to previous research is that no differential
effects were found in response to evaluative feedback from fictive
peers, corroborating an earlier report among couples (Kuo et al.,
2017), potentially indicating that when compared to partner feed-
back, the panel’s feedback was less motivationally relevant for
updating expectations about the relationship. The current results
suggest that feedback from the panel of fictive peers was more
relevant during the anticipation of feedback. During the anticipa-
tion phase, participants differentially attended to both panel and
partner feedback cues based on their own expectations. When
participants indicated a mismatch on a relationship character-
istic, they showed larger P3’s to cues signaling incoming feedback
from the panel of fictive peers. If the panel of fictive peers corrob-
orated the participants’ evaluation of a relationship mismatch,
then participants showed even larger P3's when cued that feed-
back from their partner was about to appear. Fictive peers were
thus an important source of feedback by accumulating negative
feedback about the relationship, which directed the participants’
attention to upcoming partner feedback.

The anticipation phase is not often studied in social feedback
studies, because researchers are typically interested in how social
feedback is processed afterward (Van der Molen et al., 2014, 2018).
However, within the context of existing relationships this phase is
crucial as there is an abundant supply of relationship feedback in
real life. Keeping track of all relationship feedback cues may not
be an efficient deployment of resources and previous studies have
shown that social reward cues can draw differential attention as
measured by P3 amplitudes (Flores et al., 2015). Our results sug-
gest that motivated attention during the anticipation of feedback
may be especially strong when we doubt relationship compati-
bility. This may mean that insecurity about the relationship is
costly in terms of attentional and emotional resources, which
may contribute to over-alertness to otherwise innocuous cues.

The current study found no moderation of gender on the
P3. The lack of gender differences is in line with a previous
study among potential romantic partners that used a Tinder- like
paradigm (Van der Veen et al., 2019). In contrast, previous work
among unfamiliar and fictive peers showed larger P3 differences
between positive and negative social feedback for males (Van der

Veen et al., 2016). It is possible that the absence of gender differ-
ences to partner feedback is due to the fact that social feedback in
the context of an existing romantic relationship is equally moti-
vating and impactful to both males and females. Alternatively,
we acknowledge that gender differences were possibly not found
due to a lack of power to detect relatively smaller effects.

Limitations and future directions

Despite the novel test of social feedback within existing romantic
couples in which we were able to successfully manipulate roman-
tic relationship feedback in the context of one’s own relationship
expectations, there are limitations that should be noted. First,
it will remain important to replicate current findings in larger
samples of couples, especially for the anticipation phase as these
were performed post hoc. Second, the fictive peer condition was
included to be able to compare the social feedback results to pre-
vious literature. In young adulthood, social feedback from friends
and other network members about one’s romantic relationship is
an important factor that may hold more importance than fictive
peers (Sprecher, 2011). Acknowledging that it may be compli-
cated to manipulate both real friend and romantic feedback in
one study, it will be important to test the importance of social
feedback from real friends. Third, as expected participants are
more inclined to rate relationships characteristics as compati-
ble and it will be important for future research to include more
frequent incompatible ratings of participants. Fourth, the P3 in
the current study was interpreted as a measure of motivation-
ally relevant selective attention but alternative explanations of
the P3 are possible. For example, it could reflect an effect of dif-
ferential probability, as suggested by the significant interaction
between the participant’s expectations and their partner’s social
feedback on the relationship characteristics. In addition, the P3
could reflect increased relevance of the information presented.
Since the P3is a relatively large ERP component, it is likely that the
P3 constitutes a combination of all of these explanations (Luck,
2014). Finally, we raise the possibility that congruent and incon-
gruent social feedback may be important cues to either spend
more or less time and energy in the relationship. Future studies
should study how these neural responses predict the longevity
of these romantic relationships by following the couples over
time.

Figuring out whether a romantic partner is a match might be
one of the most important decisions facing young adults, affecting
future wellbeing, health and even mortality (Holt-Lunstad et al,,
2010). The current study shed more light on the neural dynam-
ics underpinning this evaluative process. Using an ecologically
valid Relationship Match Game in an ethnically diverse sample,
this study showed that people are wired to anticipate and receive
social feedback from real romantic partners about romantic rela-
tionship compatibility, especially when they are uncertain or have
relationship doubts.
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