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Abstract 24 

Although recent work suggests that opposite-sex facial attractiveness is less salient 25 

in memory when individuals are in a committed romantic relationship, romantic 26 

relationship quality can vary over time. In light of this, we tested whether activating 27 

concerns about romantic relationship quality strengthens memory for attractive 28 

faces. Partnered women were exposed briefly to faces manipulated in shape cues to 29 

attractiveness before either being asked to think about a moment of emotional 30 

closeness or distance in their current relationship. We measured sensitivity in 31 

memory for faces as the extent to which they recognized correct versions of studied 32 

faces over versions of the same person altered to look either more or less-attractive 33 

than their original (i.e. studied) version. Contrary to predictions, high relationship 34 

quality strengthened hit rate for faces regardless of the sex or attractiveness of the 35 

face. In general, women’s memories were more sensitive to attractiveness in 36 

women, but were biased toward attractiveness in male faces, both when responding 37 

to unfamiliar faces and versions of familiar faces that were more attractive than the 38 

original male identity from the learning phase. However, findings varied according to 39 

self-rated attractiveness and a psychometric measure of the quality of their current 40 

relationship. Attractive women were more sensitive to attractiveness in men, while 41 

their less-attractive peers had a stronger bias to remember women as more-42 

attractive and men as less-attractive than their original image respectively. Women in 43 

better-quality romantic relationships had stronger positive biases toward, and false 44 

memories for, attractive men. Our findings suggest a sophisticated pattern of 45 

sensitivity and bias in women’s memory for facial cues to quality that varies 46 

systematically according to factors that may alter the costs of female mating 47 

competition (‘market demand’) and relationship maintenance.  48 

49 

Keywords: Person memory, quality, female competition, extra-pair mating, identity 50 
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1. Introduction 51 

Attractiveness is a critical dimension of face perception (see, e.g., Little et al., 2011; 52 

Rhodes, 2006; Todorov et al., 2015 for reviews). For example, we categorize potential 53 

social and/or romantic partners on both the attractiveness (Willis & Todorov, 2006) 54 

and valence trait-dimensions (Oosterhof & Todorov, 2008) with minimal exposure to 55 

their face and associate attractiveness with a variety of positive trait-attributions (Dion 56 

et al., 1972; reviewed in Langlois et al., 2000). Positive evaluations of attractive 57 

individuals may have evolved to maximize reproductive fitness by associating with 58 

individuals of good physical condition who, in turn, are better-placed to confer benefits 59 

onto recipients (see, e.g., Gangestad & Scheyd, 2005; Krupp et al., 2011; Sell et al., 60 

2009 for discussion). Consistent with this proposal, attractive facial characteristics are 61 

positively correlated with putative measures of good underlying health (e.g., 62 

Gangestad et al., 2010; Lie et al., 2008; Rantala et al., 2011) and, in men, their 63 

reproductive success (Prokop & Fedor, 2011). Physical attractiveness is also an 64 

important dimension of mating competition among women, who enhance their 65 

attractiveness and/or denigrate rivals based on their attractiveness (reviewed in 66 

Vaillancourt, 2013). Collectively, attractiveness is a salient cue in potential mates and 67 

rivals for mates. 68 

 Putative cues to quality shape learning and memory for mates across many 69 

nonhuman species (see, e.g., Bailey & Zuk, 2009; Brennan & Kendrick, 2006; Dukas, 70 

2008 for reviews). Episodic memory and the ability to mentally simulate past and future 71 

transactions (Suddendorf et al., 2009) is thought to be functionally-specialized to fulfil 72 

our current goals (Conway, 2005), including goals that maximize reproductive fitness 73 

(see Kenrick et al., 2010 for discussion). Accordingly, cues to quality in humans, such 74 

as facial attractiveness, shape cognitive processes such as attention and memory (see 75 
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also Wiese et al., 2014 for a recent discussion). For example, location memory (Becker 76 

et al., 2005) is enhanced when viewing physically-attractive women and individuals 77 

take longer to disengage their attention from attractive women’s faces toward an 78 

alternate target than they do for average-looking faces or attractive men’s faces 79 

(Maner et al., 2007a). Moreover, experimentally-activating mating goals increase 80 

attentional-fixation toward attractive potential mates (Maner et al., 2007b). Biases in 81 

memory for attractive faces are underpinned by neural mechanisms involved in 82 

encoding and the processing of reward (Tsukiura & Cabeza, 2011), complementing 83 

work that demonstrates increased effort allocated to view attractive faces in 84 

experimental paradigms (e.g. ‘pay-per-view’; reviewed in Hahn & Perrett, 2014). 85 

Collectively, attractiveness modulates face-processing through various neural stages 86 

of memory, independent of cues such as facial expression (Marzi & Viggiano, 2010). 87 

Consistent with a ‘goal-driven’ account of memory and cognition (Conway, 88 

2005; Kenrick et al., 2010), the effects of facial attractiveness on person memory are 89 

also shaped by personal and contextual factors. For example, attention-to and 90 

memory-for attractive same-sex rivals is enhanced among jealous individuals (Maner 91 

et al., 2009a; see also Maner et al., 2007a) and attention toward attractive mates is 92 

weaker among those who have a weaker preference for short-term, uncommitted 93 

relationships (Maner et al., 2007a). Of interest to the current study, the motive to attract 94 

a romantic partner appears to bias memory for attractive faces. For example, 95 

attentional fixation toward attractive potential mates is reduced in partnered compared 96 

to single individuals (Maner et al., 2009b). Moreover, reverse-correlation paradigms 97 

demonstrate that partnered women have a less-attractive internal representation of 98 

other men’s faces than un-partnered women do (Karremans et al., 2011). Collectively, 99 

these findings suggest that psychological and circumstantial factors, such as one’s 100 
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relationship status, bias memory for facial cues to attractiveness in ways that may 101 

function to maintain long-term romantic relationships.  102 

In the current experiment, we extend this line of reasoning (Karremans et al., 103 

2011) to test for effects of short-term changes in the quality of women’s romantic 104 

relationship and their memory for attractive faces. Romantic relationship quality varies 105 

over time (Karney & Bradbury, 2005; see also Berscheid, 2010) and, on average, 106 

declines over time (Finkel et al., 2013). Relationship maintenance is an important 107 

functional goal (see Maner et al., 2008 for discussion) and monogamy may have been 108 

critical to the long-term reproductive fitness of certain species of primate (those at risk 109 

of infanticide; Opie et al., 2013). Researchers have proposed that forms of romantic 110 

expression, such as communicating love and kissing (Wlodarski & Dunbar, 2013), 111 

function, at least partly, for individuals to communicate a future commitment to their 112 

relationship (Ackerman et al., 2011). Accordingly, studies of divorcees cite lack of 113 

closeness, attention and communication as primary reasons for relationship 114 

dissolution (De Graaf & Kalmijn, 2006). Large-scale cross-cultural data suggests, 115 

however, that extra-pair partnerships are the primary cause of relationship dissolution 116 

(Betzig, 1989). Indeed, ancestral women are also thought to have engaged in extra-117 

pair mating to increase reproductive fitness (Shackelford & Goetz, 2007; see also 118 

Jennions & Petrie, 2000). Here, we propose two alternate, although not necessarily 119 

mutually-exclusive, predictions. If relationship maintenance is important to maximize 120 

fitness (see Maner et al., 2008) and attractive females are effective competitors for 121 

mates (e.g., Puts et al., 2011; Vaillancourt, 2013), activating concerns about 122 

relationship quality via experimental priming would be predicted to increase female 123 

sensitivity in memory for attractive women. Secondly, if low relationship quality 124 

increases the salience of attractive extra-pair partners (e.g., to increase female fitness 125 
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Shackelford & Goetz, 2007; see also Jennions & Petrie, 2000), activating concerns 126 

about relationship quality via experimental priming would be predicted to increase 127 

female sensitivity in memory for attractive men.  128 

 We also test for two other potentially-moderating factors in the current 129 

experiment. As mental simulation is a fundamental component of episodic memory 130 

(Suddendorf et al., 2009), it is important to control for the typical quality of one’s 131 

romantic relationship when testing for effects of short-term/flexible changes to 132 

perceived relationship quality on women’s memory for other people. Indeed, as the 133 

average decline in relationship quality over time is thought to be due, in part, to greater 134 

accessibility in memory of potential stressors and responses to disputes that 135 

accumulate in a close relationship through time (e.g., ‘negative affect reciprocity’; see 136 

Finkel et al., 2013), memory for attractive faces would also be predicted to correlate 137 

negatively with relationship quality when measured psychometrically. Secondly, as 138 

extra-pair partnerships (Vaillancourt, 2013) and relationship dissolution (Perilloux & 139 

Buss, 2008) are costly acts, partnered women’s memory for other men may be 140 

specialized in light of their ability to compete for alternate mates, such as factors that 141 

predict their demand on the ‘mating market’ (e.g., their own attractiveness). Consistent 142 

with biological markets theory, where individuals of higher ‘market value’ are better-143 

placed to translate their preferences into choices (Noë & Hammerstein, 1994), recent 144 

research suggests that partnered women’s own attractiveness predicts the association 145 

between their preferences and actual choices for facial cues to male quality 146 

(Wincenciak et al., 2015). This relationship would be predicted to extend to women’s 147 

stored knowledge, and potential choices of extra-pair partners, since putative cues to 148 

quality in women are positively correlated with their reported number of extra-pair 149 

partners and sexual partners more generally (Hughes et al., 2004; Rhodes et al., 150 
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2005). Thus, we also test whether partnered women’s memory for attractive men is 151 

predicted by their own attractiveness, as attractive women would be expected to incur 152 

fewer costs from extra-pair partnerships or mating competition more generally (see 153 

also Vaillancourt, 2013 for discussion). 154 

 155 

2. Method 156 

2.1. Participants 157 

Seventy-four heterosexual women (Mean age = 24.94 years, SD=6.79 years) took part 158 

in our experiment. Participants were recruited on campus and within the Tayside area 159 

and received either £5 or course credit for taking part. We specifically recruited 160 

individuals who were currently in long-term romantic relationships of at least eight 161 

months in duration, in order to maximize potential variability in positive/negative 162 

memories accessible to participants over the course of their relationship (mean 163 

relationship length = 45.49 months, SD=46.97 months). We scheduled data collection 164 

to finish mid-November 2015. All procedures were granted full ethical approval from 165 

the School of Social and Health Sciences Ethics Committee at Abertay University. 166 

 167 

2.2. Face stimuli 168 

We used prototype-based image transformation to objectively and systematically 169 

manipulate attractiveness in a set of 2D White-Caucasian faces (see Tiddeman et al., 170 

2001). Here, 100% of the linear differences in 2D shape between attractive and less-171 

attractive prototypes of a male and female face were added to or subtracted from 172 

same-sex digital face images of 32 young White-Caucasian adults (16 male, 16 173 

female, Mean age = 23.09 years, SD=2.99 years). Our attractive and less-attractive 174 

prototypes (two male, two female) were constructed based on the attractiveness 175 
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ratings of a set of faces by a separate panel of judges (99 female, 74 male, Mean age 176 

= 28.26 years, SD = 11 years). All face images were taken from a publicly-available 177 

face set (3d.sk) used in prior research (e.g., Fruhen et al., 2015; Re et al., 2013), with 178 

each individual posing under standardized conditions with neutral expression, closed 179 

mouths, no adornments, direct gaze and hair pulled back from forehead. Each face in 180 

our full face set was rated for attractiveness on a 1 (not at all attractive) to 7 (very 181 

attractive) scale. We used this data to manufacture an attractive male prototype and 182 

an attractive female prototype (the 10 most attractive men’s/women’s faces in the face 183 

set. Mean male attractiveness=4.27, SD=0.30, Mean female attractiveness=4.63, SD=0.20) and a 184 

less-attractive male prototype and a less-attractive female prototype (the 10 least-185 

attractive men’s/women’s faces in the face set. Mean male attractiveness=2.09, SD=0.38, 186 

Mean female attractiveness=2.84, SD=0.48). The attractive and less-attractive faces that 187 

were used to manufacture each prototype differed significantly from one another on 188 

rated attractiveness (both t>10.87, both p<.001). 189 

The resultant more-attractive and less-attractive versions of the 32 individual 190 

identities thus differed in attractive shape cues but were matched in skin colour, texture 191 

and identity (see Figure 1 for examples). Our 64 face images were standardized on 192 

pupil position, cropped to 400x500 pixels and then masked so that ears, body and 193 

background cues were removed and hair cues were minimized. Sixteen different 194 

identities (i.e. four attractive men, four less-attractive men, four attractive women, four 195 

less-attractive women) were used in the initial learning phase of a standard memory 196 

task. The un-manipulated versions of the eight male (M=3.40, SD=.35) and eight 197 

female (M=3.53, SD=.15) identities used here did not differ from one another in rated 198 

attractiveness (t(14)=1.03; p=.32). 199 
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 200 

Figure 1. More-attractive (left) and less-attractive (right) versions of the same female 201 
(top) and male (bottom) identities. Identities were masked to remove external cues. 202 

 203 

2.3. Procedure 204 

The laboratory experiment consisted of three phases: A ‘learning phase’, where 205 

participants were asked to look closely at a set of faces in a slideshow; a ‘priming 206 

phase’, where we manipulated the perceived quality of participants’ current romantic 207 

relationship (high-quality versus low-quality) and a ‘test phase’, where participants 208 

were asked to indicate if they recognized the faces from the first phase of the 209 

experiment. Prior to the central task on face memory, participants completed 210 

demographic measures including their self-rated attractiveness on a 1 (much less 211 

attractive than average) to 7 (much more attractive than average) scale.  212 

At learning phase, participants viewed 16 different identities (i.e. four attractive 213 

men, four less-attractive men, four attractive women, four less-attractive women) 214 

centred on the screen and presented in a randomized order for 3 seconds each. In 215 

order to measure incidental encoding of faces, participants were not explicitly 216 
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instructed to memorize the faces for a later task. Immediately following the learning 217 

phase, participants took part in a guided imagination prime (e.g., Chen et al., 1996; 218 

Little et al., 2007; Maner et al., 2009a; Watkins & Jones, 2012). Here, participants 219 

were instructed: “Please take a few moments to imagine a point in your current 220 

romantic relationship where you felt particularly positive/negative about your 221 

relationship with your partner. Specifically, think about a time when you felt particularly 222 

close to/distant from him/her on an emotional level. Think for a few moments about 223 

your feelings at that time and visualize yourself in that situation”. Thoughts about 224 

emotional closeness to partner were activated specifically in order to avoid possible 225 

confounds whereby participants focus on positive/negative points in their relationship 226 

that have little to do with actual closeness to their partner (e.g. receiving good or bad 227 

news while with their partner).  Participants were then asked to rate the vividness with 228 

which they imagined the scenario on a 1 (not very vivid) to 7 (very vivid) scale. 229 

Research suggests that participants can accurately rate the vividness of their mental 230 

imagery (Pearson et al., 2011). 231 

Immediately following the priming phase of the experiment, participants at test 232 

phase viewed (in a randomized order) 64 face stimuli, consisting of 32 studied 233 

identities and 32 foils. The studied identities consisted of the 16 test stimuli and the 16 234 

alternate-versions of the test stimuli (i.e. four attractive versions of the four studied 235 

less-attractive men, four less-attractive versions of the four studied attractive men, four 236 

attractive versions of the four studied less-attractive women, four less-attractive 237 

versions of the four studied attractive women). The 32 foil stimuli consisted of more-238 

attractive and less-attractive versions of eight unstudied men’s faces and eight 239 

unstudied women’s faces (i.e. 16 identities not seen at learning phase). Participants 240 

were simply asked to indicate if they recognized the face with a yes/no (Y/N) keypress. 241 
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After the face memory task, participants completed a measure of perceived 242 

relationship quality (The Perceived Relationship Quality Component, PRQC; Fletcher 243 

et al., 2000), which measures relationship quality on six dimensions (satisfaction, 244 

commitment, intimacy, trust, passion, love) on a 1 (not at all) to 7 (extremely) scale. 245 

Scores on all subscales were correlated (all rho>.25 and <.72), except for the 246 

commitment and passion subscales (rho=.15, p=.20) and the trust and passion 247 

subscales (rho=.10, p=.39). A global measure of relationship quality was used in our 248 

analysis by averaging each participant’s scores across all subscales (Mean global PRQC 249 

score = 6.14, SD=.63, range=3.61-7.00). Following the face memory experiment and 250 

questionnaires, participants were then thanked, debriefed, and reimbursed. 251 

 252 

2.4. Initial processing of data  253 

The true hit rate was calculated separately for four different categories of studied 254 

identity (face type: attractive, less-attractive; face sex: male, female), as the proportion 255 

of times across trials in which the original (i.e. seen) version of a face was recognized 256 

from the learning phase. False alarm rates were also calculated for the same four 257 

categories of identity, with separate values calculated for i) the false alarm rate for new 258 

faces (i.e. foils) and ii) the false alarm rate for altered versions of studied identities. 259 

These measures were used in subsequent analyses in addition to our main novel 260 

dependent measure (see summary statistics in Table 1). Here, we calculated 261 

sensitivity in memory separately for four different categories of studied-identity (face 262 

type: attractive, less-attractive; face sex: male, female). Data were coded as the 263 

proportion of times across trials that participants correctly-recognized an identity from 264 

the learning phase (i.e. hit rate) minus the proportion of times across trials that 265 

participants falsely-recognized an alternate version of a studied identity from the 266 
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learning phase (i.e. falsely-recognized an attractive version of a studied, less-attractive 267 

male/female or falsely-recognized a less-attractive version of a studied, attractive 268 

male/female). Scores could, therefore, range between +/-1, with high scores on our 269 

dependent variable indicating greater sensitivity in memory for correct-versions of the 270 

studied identities. Critically, coding our dependent variable in this way ensures that 271 

any biases in memory for studied identities are attributable to the shape characteristics 272 

of the faces (i.e. attractive or less-attractive). 273 

 274 

3. Results 275 

3.1 True hit rate (accuracy for correct versions of studied identities) 276 

First, we carried out one sample t-tests against the chance value of 0.5 to test whether 277 

hit rate for each category of studied identity was greater than would be expected by 278 

chance. Participants correctly-recognized attractive women (M=.79, SEM=.03), less-279 

attractive women (M=.65, SEM=.03), attractive men (M=.73, SEM=.03) and less-280 

attractive men (M=.63, SEM=.03) at levels greater than chance (all t>3.90, all p<.001, 281 

all d>0.45 and <1.29). 282 

 Next, we tested whether the rated vividness of mental imagery was equivalent 283 

across our two priming scenarios. Here, women imagined high-quality moments in 284 

their current relationship more vividly (M=5.73, SEM=.23) than low-quality moments in 285 

their current relationship (M=4.82, SEM=.30; t(72)=2.43; p=.018, r=0.28). In light of 286 

this, vividness was entered as an additional covariate in our main analysis. Here, a 287 

mixed-ANCOVA was conducted with true hit rate as the dependent variable, face sex 288 

(male, female) and face type (attractive, less-attractive) as the within-subjects’ factors, 289 

priming condition (high-quality, low-quality) as the between-subjects factor and 290 

vividness of visual imagery, participant age, participant self-rated attractiveness and 291 
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global perceived relationship quality as covariates. This analysis revealed no 292 

significant effects or interactions (all F<2.65 all p>.10) except for a main effect of 293 

priming condition (F(1,68)=4.59; p=.036, np2=.06) and an interaction between face 294 

sex and vividness of visual imagery (F(1,68)=5.32; p=.024, np2=.07). The main effect 295 

of priming condition reflected a tendency for greater hit rate when imagined 296 

relationship quality was high (M=.73, SEM=.03) than when imagined relationship 297 

quality was low (M=.66, SEM=.03, t(72)=1.86; p=.068, r=0.21). As there was no a priori 298 

prediction for a relationship between vividness of visual imagery and face sex, this 299 

significant interaction was not explored further. 300 

 301 

Table 1. Summary descriptive statistics (M and SEM) for women’s face memory split 302 

by sex and attractiveness of the target across separate dependent measures. 303 

 True hit rate False alarm 
rate (foils) 

False alarm 
rate (altered 

versions) 

Discriminatory 
sensitivity 

Attractive 
women 

.79 (.03) .32 (.02) .51 (.03) .32 (.04) 

Less-attractive 
women 

.65 (.03) .28 (.03) .47 (.03) .14 (.05) 

Attractive men .73 (.03) .33 (.03) .62 (.03) .17 (.03) 
Less-attractive 
men 

.63 (.03) .27 (.02) .56 (.03) .01 (.04) 

 304 

 305 



14 
 

 306 

Figure 2. High romantic relationship quality strengthens hit rate in person memory 307 

compared to low romantic relationship quality (np2=.06).  308 
 309 

3.2 False alarm rate (new identities, i.e. foils) 310 

Initial one sample t tests against chance (i.e. 0.5) revealed that the false alarm rate for 311 

new identities was significantly less than chance for attractive male faces (M=.33, 312 

SEM=.03, t(73)=6.31; p<.001, d=0.73), less-attractive male faces (M=.27, SEM=.02, 313 

t(73)=9.83; p<.001, d=1.14), attractive female faces (M=.32, SEM=.02, t(73)=7.27; 314 

p<.001, d=0.85) and less-attractive female faces (M=.28, SEM=.03, t(73)=9.08; 315 

p<.001, d=1.06).  316 

A mixed-ANCOVA was then conducted with false alarms for new identities as 317 

the dependent variable, face sex (male, female) and face type (attractive, less-318 

attractive) as the within-subjects’ factors, priming condition (high-quality, low-quality) 319 

as the between-subjects factor and vividness of visual imagery, participant age, 320 

participant self-rated attractiveness and global perceived relationship quality as 321 

covariates. This analysis revealed a significant interaction between face sex and 322 

priming condition (F(1,68)=6.45; p=.013, np2=.09) and a significant interaction 323 
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between face sex and face type (F(1,68)=13.89; p<.001, np2=.17). A significant three-324 

way interaction was found between face sex, face type and vividness of visual imagery 325 

(F(1,68)=5.00; p=.029, np2=.07) and between face sex, face type and global 326 

perceived relationship quality (F(1,68)=8.16; p=<.01, np2=.11). No other effects or 327 

interactions were significant (all F<3.49, all p>.06). 328 

The two-way interaction between face sex and priming condition reflected 329 

greater false alarms for new female faces when relationship quality was perceived to 330 

be low (M=.34, SEM=.03) than when relationship quality was perceived to be high 331 

(M=.27, SEM=.03, t(72)=2.06; p=.043, r=0.24) but no difference in false alarms for 332 

new male faces according to high (M=.31, SEM=.03) versus low relationship quality 333 

(M=.29, SEM=.03, t(72)=.57; p=.57). The significant interaction between face sex and 334 

face type reflected a stronger effect of facial attractiveness on false alarms for novel 335 

male faces (Mattractive=.33, SEM=.03, MLess-attractive=.27, SEM=.02, t(73)=2.11; p=.038, 336 

r=.12) compared to novel female faces (Mattractive=.32, SEM=.02, MLess-attractive=.28, 337 

SEM=.03, t(73)=1.53; p=.13, see Figure 3, panel b). The higher-order interaction 338 

between face sex, face type and vividness of visual imagery was not explored further 339 

as there was no specific a priori prediction for this interaction.  340 

To interpret the three-way interaction between face sex, face type and global 341 

perceived relationship quality, separate correlations were conducted. These analyses 342 

revealed a positive correlation between global perceived relationship quality and false 343 

alarms for attractive new male faces which approached significance (rho(74)=.22; 344 

p=.057), but no corresponding relationship between perceived relationship quality and 345 

false alarms for less-attractive new male faces (rho(74)=-.02; p=.84), attractive new 346 

female faces (rho(74)=-.10; p=.38), or less-attractive new female faces (rho(74)=.01; 347 

p=.92). Of note, tests to compare the whether the slopes of two correlations differ 348 
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significantly from one another (Lee & Preacher, 2013) demonstrate that the correlation 349 

between self-rated attractiveness and false alarms for attractive new male faces differs 350 

significantly from the correlation between self-rated attractiveness and both i) false 351 

alarms for attractive new female faces (Z=2.44, p=.015) and ii) false alarms for less-352 

attractive new male faces (Z=2.0, p=.046), but does not differ from the slope of the 353 

correlation between self-rated attractiveness and false alarms for less-attractive new 354 

female faces (Z=1.43, p=.15). 355 

 356 

3.3 False alarm rate (altered versions of studied identities) 357 

A mixed-ANCOVA was conducted with false alarm rate for studied identities (i.e. 358 

recognizing the incorrect version of a studied identity) as the dependent variable, face 359 

sex (male, female) and face type (attractive, less-attractive) as the within-subjects’ 360 

factors, priming condition (high-quality, low-quality) as the between-subjects factor 361 

and vividness of visual imagery, participant age, participant self-rated attractiveness 362 

and global perceived relationship quality as covariates. This analysis revealed a 363 

significant interaction between face sex and face type (F(1,68)=14.93; p<.001, 364 

np2=.18, see Figure 3, panel a) that was qualified by a higher-order interaction with 365 

self-rated attractiveness (F(1,68)=8.50; p<.01, np2=.11, see Figure 4) and a separate 366 

three-way interaction between face sex, face type and global perceived relationship 367 

quality (F(1,68)=8.23; p<.01, np2=.11). No other effects or interactions were significant 368 

(all F<2.66 all p>.10). The interaction between face sex and face type demonstrated 369 

that the positive effect of attractiveness on false alarms for incorrect versions of 370 

studied identities was stronger in male faces (Mattractive=.62, SEM=.03, MLess-371 

attractive=.56, SEM=.03, t(73)=1.50; p=.14) than it was in female faces (Mattractive=.51, 372 

SEM=.03, MLess-attractive=.47, SEM=.03, t(73)=1.03; p=.31).  373 
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 Separate correlational analyses were then conducted to interpret the three-way 374 

interactions between face type, face sex and our covariates (self-rated attractiveness 375 

and global perceived relationship quality). These analyses revealed a significant 376 

negative correlation between self-rated attractiveness and false alarms for less-377 

attractive versions of studied male identities (rho(74)=-.27; p=.02). A significant 378 

negative correlation was also observed between self-rated attractiveness and false 379 

alarms for more-attractive versions of studied female identities (rho(74)=-.29; p=.013). 380 

No relationships were observed between self-rated attractiveness and false alarms for 381 

more-attractive versions of studied male identities (rho(74)=.08; p=.50) or less-382 

attractive versions of studied female identities (rho(74)=-.03; p=.83). Separate 383 

regression analyses confirmed that self-rated attractiveness was negatively correlated 384 

with false alarms for less-attractive versions of studied male identities (Standardized 385 

beta =-.23, t=-.20; p=.047), and explained 5.4% of the variance in the outcome variable 386 

(adjusted r square = .04). Self-rated attractiveness was negatively correlated with false 387 

alarms for more-attractive versions of studied female identities (Standardized beta =-388 

.35, t=-3.11; p<.01), and explained 12% of the variance in the outcome variable 389 

(adjusted r square =.11). 390 

A positive correlation was observed between global perceived relationship 391 

quality and false alarms for more-attractive versions of studied male identities 392 

(rho(74)=.31; p<.01). Global perceived relationship quality was not correlated with 393 

false alarms for less-attractive versions of studied male identities or false alarms for 394 

more- or less-attractive versions of studied female identities (all absolute rho<.11, all 395 

p>.37). Regression analyses confirmed that global perceived relationship quality 396 

predicted false alarms for more-attractive versions of studied male identities 397 
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(Standardized beta =.29, t=2.61; p=.011) and explained 9% of the variance in the 398 

outcome variable (adjusted r square =.07). 399 

 400 

3.4 Discriminatory sensitivity: Different shape versions of studied identities 401 

One sample t-tests against chance (i.e. 0) were conducted in order to test whether 402 

women, on average, were sensitive to the correct-versions of studied identities in 403 

memory (i.e. recognizing the correct version of the face and not falsely-recognizing 404 

the alternate version of the same studied identity). Sensitivity in memory was 405 

significantly greater than chance for correct-versions of studied identities (M=.16, 406 

SEM=.02; t(73)=7.86; p<.001, d=0.91). Moreover, women’s memories were sensitive 407 

to studied versions of attractive men’s (M=.17, SEM=.03; t(73)=5.23; p<.001, d=0.61) 408 

and women’s faces (M=.32, SEM=.04; t(73)=8.45; p<.001, d=0.98) and less-attractive 409 

women’s faces (M=.14, SEM=.05; t(73)=3.10; p<.01, d=0.36). General sensitivity to 410 

studied less-attractive men’s faces was not significant (M=.01, SEM=.04; t(73)=.33; 411 

p=.74).  412 

A mixed-ANCOVA was conducted with sensitivity in memory for correct versions of 413 

studied identities as the dependent variable, face sex (male, female) and face type 414 

(attractive, less-attractive) as the within-subjects factors, priming condition (high-415 

quality, low-quality) as the between-subjects factor and vividness of visual imagery, 416 

participant age, participant self-rated attractiveness and global perceived relationship 417 

quality as covariates. This analysis revealed a significant interaction between face sex 418 

and face type (F(1,68)=5.74; p=.02, np2=.08, see Figure 3, panel c). This interaction 419 

reflected a greater effect of facial attractiveness on sensitivity in person memory when 420 

responding to women (t(73)=3.29; p<.01, r=0.19) than when responding to men 421 
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(t(73)=2.80; p<.01, r=0.16). 422 

 423 

Figure 3. Significant interactions between the sex of face recognized and the 424 

attractiveness of face recognized. Panel a: Women were biased toward false alarms 425 

for altered versions of studied identities if the face was altered to be more attractive, 426 

and this effect was stronger for men’s faces than women’s faces (np2=.18). Panel b: 427 
False alarms for novel identities were greater for attractive faces, and this effect was 428 

stronger for men’s faces than women’s faces (np2=.17). Panel c: Facial attractiveness 429 
had a greater effect on sensitivity in person memory (ability to distinguish between a 430 
seen and unseen/altered version of a studied identity) when women remembered 431 

other women than when they remembered other men (np2=.08). 432 
 433 

Importantly, our significant interaction between sex of face recognized and 434 

attractiveness of face recognized was qualified by a higher-order interaction with self-435 

rated attractiveness (F(1,68)=4.64; p=.035, np2=.06, see Figure 4, panel c). No other 436 

effects or interactions were significant (all F<3.57, all p>.063). In order to interpret our 437 

higher-order interaction, we tested for correlations between self-rated attractiveness 438 

and our dependent variable (i.e. sensitivity in memory for each category of studied 439 

identity: attractive women, attractive men, less-attractive women, less-attractive men). 440 

These analyses revealed that women’s self-rated attractiveness was positively 441 

correlated with sensitivity in memory for attractive versions of studied men’s faces 442 
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(rho(74)=.27, p=.02), but was not correlated with sensitivity in memory for less-443 

attractive versions of studied men’s faces or attractive/less-attractive versions of 444 

studied women’s faces (all rho<.22, all p>.062). Separate linear regression analyses 445 

confirmed that the relationship between self-rated attractiveness and sensitivity 446 

among women in their memory for attractive men approached significance 447 

(Standardized beta = .23, t=1.96, p=.054) and explained 5% of the variance in the 448 

outcome variable (adjusted r square = .04).  449 

 450 

Figure 4. Relationships between self-rated attractiveness and women’s face memory 451 
(N=74). Less-attractive women have a stronger bias toward remembering women as 452 
more attractive than their original image (panel a, rho=-.29), and remembering men as 453 
less attractive than their original image (panel b, rho=-.27). Attractive women’s 454 

memories are more sensitive to cues to high attractiveness in men’s faces (panel c, 455 
rho=.27).  456 

 457 

4. Discussion 458 
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Our findings demonstrate that while women in a long-term romantic relationship are 459 

generally accurate in remembering studied-faces, their memory for others is shaped 460 

by the sex and attractiveness of the target. Specifically, our data show that facial 461 

attractiveness strengthens incidental encoding, and subsequent sensitivity in memory 462 

for rivals for mates (i.e. other women), when examining their ability to distinguish 463 

between a seen and unseen version of a studied identity that differs in shape cues to 464 

attractiveness. By contrast, when examining biases in memory (i.e. false alarms) for 465 

both new identities and versions of studied identities that had been altered to look 466 

more or less-attractive than the original (i.e. seen) face image, the effect of facial 467 

attractiveness on false alarms was stronger for alternate/extra-pair mates (i.e. other 468 

men) than it was for rivals for mates (other women). Collectively, these findings 469 

suggest that, even with minimal exposure to faces, women are better at retaining 470 

knowledge about the identity and appearance of attractive women, but have a stronger 471 

positive bias in their memory for men’s appearance and stronger false memory for 472 

attractive men more generally.   473 

 Critically, our observed interactions between the sex and attractiveness of 474 

remembered faces were qualified by factors that were predicted to shape women’s 475 

ability and/or willingness to compete for an extra-pair partner. Here, women’s own 476 

attractiveness was positively correlated with sensitivity in memory for attractive shape 477 

cues in studied-men’s faces. In addition, when examining biases in memory for facial 478 

appearance, less-attractive women had a stronger bias than their attractive peers to 479 

remember women as more attractive than their original studied image and to 480 

remember men as less attractive than their original studied image. Collectively, these 481 

findings suggest that women’s ‘market value’ shapes both sensitivity and biases for 482 

other people on the attractiveness dimension in ways that may function for successful 483 
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mating competition. Our data on sensitivity in memory suggests that the memories of 484 

women in long-term relationships may be specialized to retain information about 485 

attractive rivals for mates (i.e. to maintain the relationship), while factors that alter the 486 

potential costs of competing for an alternate mate (own attractiveness) predict their 487 

memory for men on the attractiveness dimension. By contrast, our data on false alarm 488 

rates suggests that while women may generally be biased toward positive illusions of 489 

men’s attractiveness, this bias is attenuated among women of relatively low mate 490 

value who, in turn, have stronger positive illusions of other women’s attractiveness. 491 

Our findings reveal a very subtle pattern of results for both bias and accuracy in 492 

women’s memories for other people in light of their mate value, which may have 493 

implications for relationship maintenance. 494 

 Our central prediction, that activating positive or negative memories about 495 

women’s current romantic relationship would have a direct-effect on memory for 496 

attractive faces, was not supported. Our data instead suggest that person memory (hit 497 

rate) is generally strengthened by activating positive memories about a current 498 

relationship, independent of the sex or attractiveness of the target. Moreover, when 499 

examining false memories for new faces, women are more likely to commit these 500 

errors for other women’s faces when primed relationship quality is low compared to 501 

when it is high. In addition, when relationship quality was examined using a 502 

psychometric measure, women in relatively good romantic relationships were more 503 

likely to make false memory errors for attractive alternate/extra-pair mates than they 504 

were for attractive rivals for their mate and had stronger positive biases toward 505 

attractive men (remembering them as more attractive than their original image) than 506 

their peers in relatively low-quality romantic relationships. Although these latter 507 

findings for psychometric relationship quality contradict our initial prediction (that low 508 
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relationship quality would be related to stronger memory for attractive faces) they are 509 

still consistent with accounts in the literature on human and nonhuman mate choice 510 

whereby access to a source of investment (a romantic partner) can heighten 511 

preferences for or orientation toward cues to biological quality in a potential extra-pair 512 

partner (Shackelford & Goetz, 2007; see also Jennions & Petrie, 2000). Moreover, 513 

they are consistent with the general theoretical proposal that romantic motivations 514 

shape memory for the opposite-sex (Karremans et al., 2011) and recent evidence 515 

which suggests that indices of relationship quality, such as passion, are correlated 516 

with the remembered facial attractiveness and facial trustworthiness of women’s 517 

partners using reverse-correlation paradigms (Gunaydin & DeLong, 2015). This latter 518 

evidence is consistent with our findings since it suggests that positive relationship 519 

quality may strengthen encoding/retention of physical cues to male quality more 520 

generally. Further work that explicitly tests women’s memory of their partner versus 521 

other men using these techniques could resolve whether there are differences in how 522 

women differentiate their partner versus other men on the attractiveness dimension 523 

according to relationship quality. 524 

Our data suggest that our priming techniques were not sufficient to alter 525 

accuracy or sensitivity in memory for faces on the attractiveness dimension. Although 526 

it would be speculative to suggest why person memory (hit rate) in general is enhanced 527 

by positive romantic relationship quality, further work could test for contexts in which 528 

valence alters person memory, perhaps using different priming techniques. Indeed, 529 

recent work using priming techniques that are arguably more powerful (e.g. writing 530 

versus imagining) suggests that these measures have direct effects on important 531 

romantic behaviours, such as reducing the decline in perceived relationship quality 532 

over time through reappraisal of prior conflict (Finkel et al., 2013). In addition, although 533 
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our prime tests for effects of positive versus negative romantic relationship quality on 534 

person memory (i.e. by activating thoughts about closeness versus distance to 535 

romantic partner), further work could test the effects of this prime against an 536 

imagination prime that enhances positive versus negative mood more generally or 537 

aspects of positive versus negative relationship quality that are unrelated to emotional 538 

closeness, in order to examine whether our findings generalize to other contexts 539 

related to positive valence. 540 

 Our findings are consistent with our prediction that the high ‘market demand’ of 541 

attractive women (Noë & Hammerstein, 1994; see also Wincenciak et al., 2015), which 542 

in turn would reduce the costs of mating competition (Vaillancourt, 2013), shapes 543 

sensitivity in their memory for attractive shape cues in men’s faces. If learning incurs 544 

fitness costs (reviewed in Dukas, 2008), cognitive resources for tasks such as mating 545 

competition should be allocated judiciously. That women’s memory for attractive male 546 

shape cues was predicted by their own attractiveness is consistent with recent 547 

evidence which suggests that high-quality women may be better placed to translate 548 

their mate preferences into actual choices (Wincenciak et al., 2015) and suggests that 549 

memory for potential extra-pair (or alternate) partners is allocated judiciously among 550 

women according to their own attractiveness. Indeed, our findings are also consistent 551 

with prior work demonstrating that measures of women’s own attractiveness are 552 

correlated with their reported number of extra-pair partners and long-term number of 553 

sexual partners (Hughes et al., 2003; Rhodes et al., 2005), suggesting a potential 554 

cognitive mechanism for these behaviours in women.  555 

 In sum, our findings demonstrate that incidental encoding and retention of 556 

information about briefly-presented faces is shaped according to women’s own traits 557 

and circumstances. The women in our sample were, in general, more accurate in 558 
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remembering others when thinking about positive moments in their relationship, and 559 

more sensitive to women’s identity and appearance than they were to men’s identity 560 

and appearance. While women had positive biases in recounting men’s attractiveness, 561 

women who considered themselves of lower mate value had negative biases for men’s 562 

attractiveness and were more likely to remember women as more attractive than their 563 

original encounter. Our data suggest that while partnered women’s memory may be 564 

sensitive toward relationship maintenance and competition with attractive same-sex 565 

rivals, factors that reduce the potential costs of mating competition for extra-pair 566 

partnerships (i.e. market demand) shape sensitivity in their memory for cues to male 567 

quality and subtle perceptual biases in their recollection of others on the attractiveness 568 

dimension. Our findings speak to the sophisticated nature of the social brain (Dunbar, 569 

2012; see also Byrne and Whiten, 1998), shaped by natural selection and/or personal 570 

experience to maximize fitness (Kenrick et al., 2010), and demonstrate great flexibility 571 

in romantic cognition and, potentially, episodic foresight (Suddendorf et al., 2009), as 572 

women navigate a long-term romantic relationship. 573 
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