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Abstract Human homogamy may be caused in part by individuals’ preference for
phenotypic similarities. Two types of preference can result in homogamy: individuals
may prefer someone who is similar to themselves (self-referent phenotype matching)
or to their parents (a sexual-imprinting-like mechanism). In order to examine these
possibilities, we compare faces of couples and their family members in two ways.
First, “perceived” similarity between a pair of faces is quantified as similarity ratings
given to the pair. Second, “physical” similarity between two groups of faces is
evaluated on the basis of correlations in principal component scores generated from
facial measurements. Our results demonstrate a tendency to homogamy in facial
characteristics and suggest that the tendency is due primarily to self-referent pheno-
type matching. Nevertheless, the presence of a sexual-imprinting-like effect is also
partially indicated: whether individuals are involved in facial homogamy may be
affected by their relationship with their parents during childhood.

Keywords Assortative mating . Sexual imprinting . Facial resemblance . Phenotype
matching

Homogamy is the phenomenon that men and women tend to marry someone who is
similar to themselves. A number of studies have found resemblance between partners
in various characteristics (e.g., Abdelrahim et al. 1988; Bereczkei and Csanaky 1996;
Jaffe and Chacon-Puignau 1995; Keller et al. 1996; Thiessen et al. 1997) and
suggested that such resemblance may be caused in part by mate choice preferences
(e.g., Bereczkei et al. 1997). In particular, homogamous tendencies in physical
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characteristics, such as facial appearance, height, and eye color, have been
found in terms of preference (Penton-Voak et al. 1999; Pawlowski 2003) and
actual partnership (Ginsburg et al. 1998; Laeng et al. 2007).

Non-human animals also mate assortatively with respect to certain physical char-
acteristics (e.g., Seehausen 1997; Seehausen and Van Alphen 1998; Seehausen et al.
1998; Jordan et al. 2003; Knight and Turner 2004). A preference for assortative
mating may be adaptive if it reduces heterospecific matings (Hankison and Morris
2003). In species with little risk of heterospecific matings, on the other hand, the
adaptive value of the preference is not immediately clear. A possible explanation is
that animals, by mating assortatively with respect to physical characteristics, in effect
choose those who are genetically similar to themselves (Blaustein et al. 1991; Holmes
1995). A preference for genetically similar individuals may be adaptive because, as
suggested by kin selection theory, cooperation between mating partners is promoted
when they share a greater number of genes (Hamilton 1964). Consistent with this
hypothesis, it has been reported that self-resembling faces are judged more trustwor-
thy (DeBruine 2002) and attractive, especially in a non-sexual context (i.e., for same-
sex faces) (DeBruine 2004). Alternatively, a preference for genetically similar indi-
viduals may be adaptive under certain circumstances, since it augments the number of
shared genes between parents and offspring (Rushton 1989; Thiessen and Gregg
1980) and/or maintains beneficial gene complexes which are locally adapted.

Given the negative consequences of inbreeding (Bittles et al. 2002) and possible
proximate mechanisms to avoid genetically similar mates (the Westermarck effect:
e.g., Bevc and Silverman 1993), it is rather surprising that assortative mating is
widely observed. Bateson (1983) suggested that individuals choose mates in such a
way to achieve an optimum balance between inbreeding and outbreeding because
both types of mating have reproductive costs and benefits (Blouin and Blouin 1988).
His optimal outbreeding theory posits that individuals have evolved to choose a mate
with a particular degree of relatedness because of an adaptive compromise between
the opposing selection pressures (Bateson 1983; Bateson et al. 1980). Bateson (1979,
1980) showed that Japanese quails preferred to mate with birds differing in plumage
color slightly, but not too much, from their parents.

There are at least two possible mechanisms by which homogamy (or assortative
mating) with respect to physical characteristics is realized. First, individuals may
compare phenotypes of potential mates with their own phenotypes and choose those
who are similar to themselves (i.e., self-referent phenotype matching). Various
animals have been shown to be able to detect similarity between their own pheno-
types and those of unfamiliar individuals through olfactory and/or visual cues
(Blaustein et al. 1991; Holmes 1995; Pfennig and Sherman 1995). As for humans,
facial resemblance between couples is well documented (e.g., Hinsz 1989). Roberts et
al. (2005) reported that photographs of men’s faces tended to receive higher attrac-
tiveness ratings from women raters with whom they shared a larger number of HLA
(human leukocyte antigen) alleles. Wedekind et al. (1995) found that women’s
preference in men’s body odor depends on HLA similarity, although their female
subjects preferred the body odor of HLA-dissimilar, instead of HLA-similar, males
(see also Wedekind and Füri 1997; Jacob et al. 2002; Thornhill et al. 2003; Santos et
al. 2005). It has also been argued that humans might be able to recognize their close
kin through olfactory cues (e.g., Porter 1987).
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Second, homogamy may be facilitated by sexual imprinting. In some animal
species, individuals’ sexual preference is affected by the phenotypes of their
parents—that is, they prefer those who are phenotypically similar to their
parents (e.g., Warriner et al. 1963). Cross-fostering experiments in birds and
mammals have shown that adult males tend to prefer sexual partners who are similar
to the female who reared them (Immelmann et al. 1991; Kendrick et al. 1998; Oetting
et al. 1995; Vos 1995). It has recently been argued that sexual-imprinting-like
mechanisms may also influence human mate choice.1 Studies have suggested that
men and women prefer a potential mate (Perrett et al. 2002) or actually have a
partnership with someone (e.g., Jedlicka 1980; Wilson and Barrett 1987; Little et
al. 2003) whose phenotypes are similar to those of their opposite-sex parents.

Human mate choice may be affected by a sexual-imprinting-like effect on parental
faces (e.g., Bereczkei et al. 2002, 2004). It has been hypothesized that during the first
6–8 years of life a child internalizes phenotypes of the opposite-sex parent as a
template and, after reaching adolescence, uses that template in mate choice, resulting
in a preference for those who resemble the parent. To examine this hypothesis,
Bereczkei et al. (2002) carried out the following experiment. They showed partic-
ipants a photograph of a focal female’s face along with photographs of four other
females. One of the latter photographs was the mother of the focal female’s husband,
and the others were used as controls. When asked to evaluate similarity between
faces, the participants chose the husband’s mother as the face most similar to the focal
female at a significantly higher rate than expected by chance, suggesting that wives
tended to resemble their husbands’ mothers. Using analogous methods, they also
found that husbands tended to resemble their wife’s father and that wives and
husbands tended to resemble each other. However, since offspring are expected to
resemble their parents owing to genetic similarity, one’s resemblance to the opposite-
sex parent of the spouse may not be caused directly by sexual-imprinting-like effects
but indirectly by self-referent phenotype matching. In order to distinguish between
these possibilities, Bereczkei et al. (2004) examined facial resemblance between
husbands and wives’ adoptive fathers. They found that their faces significantly
looked alike. This suggests that the observed facial similarities were more likely a
result of a sexual-imprinting-like effect than that of self-referent phenotype matching
between spouses.

Additional evidence that learning is involved in the development of one’s prefer-
ence has been provided by Bereczkei et al. (2002, 2004). They found that the parent–
child relationship affected children’s sexual preference in adults. Similarity between
wives and husbands’ mothers was negatively correlated with the husbands’ experi-
ence of rejection by their mothers during childhood. In the same way, the face of a
woman’s husband was more similar to the face of her father when she had received
more emotional warmth from her father during childhood.

Sexual imprinting in non-human animals is traditionally thought to occur in a brief, critical period. The
imprinting-like phenomenon in humans is much less phase-sensitive. Also, non-human imprinting tends to
be irreversible, whereas human mate preference can be altered later in life much more readily. These
differences make us and other researchers hesitate to call it “real” sexual imprinting. We therefore use the
term sexual-imprinting-like.
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Facial resemblance has also been investigated based on facial metrics. Wiszewska
et al. (2007) measured key proportions that characterize the relative size and shape of
facial traits and extracted four factors that affect the proportions. Factor 1, which was
deemed to affect the central part of the face, was positively correlated between the
faces of female participants’ fathers and faces that the participants felt to be attractive.
Though this study does suggest facial similarity between partners and parents of the
opposite sex on the basis of physical measurement, it is not necessarily clear if those
people really look alike.

In this paper, we investigate whether homogamy for facial characteristics is
occurring in Japan and, if it is, whether a sexual-imprinting-like mechanism plays a
role. We conducted two studies. In study 1, we asked participants to rate similarities
between faces in photographs of married and unmarried couples and their parents,
following Bereczkei et al. (2002, 2004), to obtain “perceived” facial similarities. We
also examined possible influences on their mate choice preference of individuals’
childhood relationship with their parents. Evaluation of perceived similarity from
photographs might be more or less affected by various uncontrolled factors, such as
conditions of photographs. In study 2, in order to compensate for these effects, we
also evaluated “physical” similarity between faces based on objective facial measure-
ments. More specifically, we looked for facial characteristics that are used by people
when judging facial similarities. To this end, we first obtained pairs of faces that are
perceived as similar to each other (including child–parent pairs) through an experi-
ment similar to study 1, and then we examined a possible correlation between the
paired faces for each facial component. Finally, candidate facial components that
affect the perception of facial similarity were used to evaluate facial similarity in the
couples and their parents.

Methods

Study 1

Participants

Thirty-eight couples, 9 married and 29 unmarried, served as subjects (mean age±
SD022.6±3.03). Most of them were recruited from students at the University of
Tokyo. Digital photographs of their faces were taken (anterior view). Each subject
was also asked for a photograph (anterior view) of her/his parent of the opposite sex
that had been taken when the parent was younger—specifically, when the subject was
between 2 and 8 years old (mean age of parent in photo±SD033.7±7.25). Parental
faces at this age range were used primarily because the sexual-imprinting-like
phenomenon is supposed to occur during this period, and also because the procedure
allowed us to minimize the possible effects on perceived facial similarities of the age
difference between one’s parent and one’s partner. All of the photographs of the
parents were scanned. Additional digital photographs (anterior view) were taken, as
controls, of 114 men and 114 women at ages comparable with those of the couples
(mean age±SD022.0±2.31). They were mainly chosen from undergraduate and
graduate students at the same university as the couples.
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In total, 145 undergraduate female students participated as independent
judges to evaluate facial similarity. Since the judges were recruited at a separate
university, it is unlikely that any of them were acquainted with the persons in
the photographs.

Stimuli

We made four sets (A, B, C, and D) of sheets of photographs in the same manner as
Bereczkei et al. (2002, 2004). Each sheet contained five facial photographs, a
“reference” face on the left-hand side and four “test” faces on the right-hand side.
One of the four test faces was the “target” face and the other three were controls
(Fig. 1). The background of each photograph was painted with the same color and
any visible portions of the body below the neck were removed to minimize potential
effects of characteristics other than the face. The location of the target face among the
four test faces was determined randomly. In set A, each sheet contained a photograph
of a male subject as the reference face and a photograph of his partner (i.e., the target)
as well as three photographs of control females. In set B, photographs of female
subjects were used as the reference faces while those of their partners (i.e., the target)
and male controls were the test faces. Sheets of photographs in set C were the same as
those in set A except that the male subject was replaced with his mother. Similarly,
each sheet of photographs in set D was created from the corresponding one in set B
by replacing the female subject with her father.

Fig. 1 A sample sheet of photographs. A reference face is on the left and four test faces, including one
target face, are on the right. This example was created solely for the purpose of illustration and was not used
in the experiment
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Procedure

We handed the judges the sheets of photographs and asked them to rank the four test
faces in each sheet according to their similarity to the reference face by assigning a
number from 1, the most similar, to 4, the least similar. Similarities between a male
and his partner (set A) and between a male’s mother and his partner (set C) were
assessed by 76 judges, and similarities between a female and her partner (set B) and
between a female’s father and her partner (set D) were assessed by 69 judges. For
each sheet of photographs, the similarity between the referent and target faces was
evaluated in two ways. First, the proportion of judges who ranked the target face as
most similar to the reference face was obtained and compared with the proportion of
judges who ranked otherwise (method 1). Second, the number assigned to the target
face by each judge (from 1, the most similar, to 4, the least similar) was summed over
all judges to obtain a similarity score and then the score was compared with the mean
score of the control faces (method 2).

In addition, each subject filled in the short form of EMBU (Egna Minnen av
Barndoms Uppfostran [My Memories of Childhood Upbringing]; Perris et al. 1980),
which assessed how the subjects’ parents had behaved toward them during childhood.
We used a published Japanese translation of EMBU (Someya et al. 1999a, b). The
short EMBU (s-EMBU) consists of 23 questions and provides three scales of values:
rejection, emotional warmth, and overprotectiveness. Possible effects of parent–
offspring relationship during childhood on the perceived degree of facial similarities
between subjects and their partners and between subjects and their partners’
opposite-sex parents were examined.

Study 2

Participants

In order to obtain pairs of faces perceived as similar to each other, 35 daughter–mother
pairs and 15 son–father pairs were recruited (mean age of children±SD021.6±2.23,
mean age of parents±SD050.8±5.68). We used child–parent pairs because they gener-
ally tended to be perceived as similar to each other and thus were suitable for our study
subjects. The sons and daughters were mainly students at the University of
Tokyo. For each of the 100 individuals, we took a digital photograph of the
face (anterior view) and measured the 11 cephalofacial distances used by
Wiszewska et al. (2007). Potential effects of background and clothes were removed
in the same manner as in study 1. Measurement points on the face were determined
on a computer screen. Fifteen proportions that represent facial characteristics were
calculated from the 11 distances (see Wiszewska et al. 2007). In addition, we took
facial photographs (anterior view) of 105 women and 45 men whose ages were
comparable with those of the 50 sons and daughters to use as controls in the similarity
evaluation.

Two hundred and thirty-two undergraduate female students participated as inde-
pendent judges to evaluate facial similarity. The judges were recruited at a different
university and hence are unlikely to be acquainted with the subjects in the
photographs.
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The 11 cephalofacial distances were also measured and the 15 proportions
calculated for the faces of the 76 individuals (38 couples) in study 1.

Stimuli

We made 50 sheets of individual photographs in the same manner as in study 1 (Fig. 1).
For each of the 50 child–parent pairs, the photograph of the mother/father was placed on
the left-hand side (i.e., the reference face) and the photographs of the daughter/son and
three controls of the same sex were placed on the right-hand side (i.e., the test faces).

Procedure

Each sheet of photographs was projected on a screen and all judges rated facial
similarity in the same manner as in study 1. The judges were asked to rank the four
test faces in each sheet within 25 s. Similarities between faces were evaluated on the
basis of the assigned similarity ranks.

We carried out a principal components analysis on all subjects, 50 children and
their same-sex parents, with all 15 facial proportions using SPSS 16.0. Six compo-
nents with eigenvalues greater than one were extracted. Principal component scores
were obtained for each face. For each of the six components, possible correlation was
examined between the reference face and the test face that was judged to be most
similar to the reference face. We also compared principal components obtained
separately for 35 daughter–mother pairs and for 15 son–father pairs (six PCs
for each subsample) and found that their loading values were sufficiently similar
(Pearson’s r>0.8 in all the components except for PC4) to justify a pooled analysis.

It might seem trivial that the target face would be judged as most similar to the
reference face since in this study the reference and target subjects were related;
however, this procedure was necessary to confirm that our child–parent pairs were
really perceived as similar to each other. What we needed were pairs of faces that
were perceived as similar to each other, whether or not they were related, to find
components used by people when judging facial similarity. In this spirit, when a
person other than the offspring was perceived as most similar to the parent, we used
that person and the parent as a pair of faces that were perceived as similar in
subsequent analyses. This strategy was taken because it allowed us to have a larger
sample and because the experiment was not intended to investigate the etiology of the
facial similarity between the 50 pairs of individuals.

We regarded those components with positive correlation as candidate proxies of
facial characteristics that are used by people when they perceive facial similarity. We
then examined whether those components were positively correlated between the
faces of the male and female partners and their opposite-sex parents in study 1. This
was to compensate for potential effects of photographic conditions, which might have
been slightly different among photographs, in study 1.

Path Analysis

To explore causal relationships among facial characteristics of male and female
partners and their opposite-sex parents, we conducted a path analysis regarding
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principal component scores of these individuals as observed variables. Path coeffi-
cients were estimated for each of the six principal components by the maximum
likelihood method using AMOS 5.0 software. Model fit was evaluated with the chi-
square statistic (χ2), Root Mean Square Error of Approximation (RMSEA), and
Comparative Fit Index (CFI).

Results

Since our findings regarding perceived facial similarities did not change qualitatively
based on which of the two evaluation methods we used (see “Methods”), in what
follows we provide only the results based on method 1. Proportions of judges who
correctly matched partners were arcsine transformed and as a result followed normal
distribution (Kolmogorov-Smirnov, p>0.05 in all sheet sets). Statistical tests were
two-tailed unless otherwise mentioned.

Study 1

Facial Similarity Between Partners

Sheet sets A and B were designed to examine facial similarity between male and female
subjects within couples: male faces were used as the reference faces and female faces as
the test faces in set A (and vice versa in set B). The results show significant similarity
between partners: for set A, the proportion of judges who correctly matched partners was
significantly higher than 25% (35.9%) (one-sample t-test: t02.835, N038, p00.007),
and for set B, the results turned out to be the same (33.1%) (one-sample t-test:
t02.134, N038, p00.040). When we analyzed unmarried couples alone, significant
similarity was shown for set A (36.3%) (one-sample t-test: t02.295, N029, p00.029)
but not for set B (32.9%) (one-sample t-test: t01.815, N029, p00.080). Analysis with
married couples alone did not show a significant result either for set A (33.7%) (one-
sample t-test: t02.040, N09, p00.076) or set B (34.0%) (one-sample t-test: t01.060,
N09, p00.32). We also investigated the possibility that the facial similarity between
couples is affected by the lengths of their relationships; however, no significant
correlation was found between the length of time since the couples had begun
their relationships and the proportion of judges who correctly matched partners in
set A (Spearman: r00.041, N036, p00.81) or in set B (Spearman: r00.155, N036,
p00.37).

Facial Similarity Between Females and Their Partners’ Mothers

Sheet set C examined if a male subject’s partner was facially similar to hismother. Female
subjects were not judged to be more similar to their partners’mothers than were controls
(28.4%) (one-sample t-test: t00.909, N038, p00.37). In addition, female subjects
were neither more nor less likely to be correctly matched to their partners than to their
partners’ mothers (paired t-test: t01.912, N038, p00.064). The results turned out to
be the same when unmarried couples alone were analyzed: female subjects were not
judged to be more similar to their partners’ mothers than were controls (28.3%) (one-
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sample t-test: t00.785, N029, p00.44) and they were neither more nor less similar to
their partners than to the partners’ mothers (paired t-test: t01.815, N029, p00.080).
No significant result was shown when married couples alone were analyzed (27.7%)
(one-sample t-test: t00.432, N09, p00.68). There was no significant correlation
between relationship length and the proportion of judges who correctly matched
females and the mothers of their partners (Spearman: r00.003, N036, p00.99).

Facial Similarity Between Males and Their Partners’ Fathers

Sheet set D was used to test if a female subject’s partner was facially similar to her
father. The proportion of judges who chose the female subject’s partner as the most
similar face did not differ significantly from expected by chance (25.8%) (one-sample
t-test: t00.395, N035, p00.70). Male subjects were neither more nor less similar to
their partners than to their partners’ fathers (paired t-test: t01.980, N035, p00.056).
When unmarried couples alone were analyzed, male subjects were not significantly
more similar to their partners’ fathers than were controls (24.3%) (one-sample t-test:
t01.044, N027, p00.31), and the males were more similar to their partners than to
their partners’ fathers (paired t-test: t02.683, N027, p00.013). Analysis of married
couples showed no significant result (28.6%) (one-sample t-test: t00.173, N08, p0
0.87). There was no significant correlation between relationship length and the
proportion of judges who correctly matched males and their partners’ fathers (Spear-
man: r0−0.109, N033, p00.55).

Parent–Offspring Relationship During Childhood

Possible effects of parent–offspring relationship during childhood on perceived facial
similarity were examined using the s-EMBU scores (Table 1). In sheet set A, the
perceived similarity—that is, the proportion of correct matches of partners—was
positively correlated with the rejection scores of the male subjects’ fathers (Spear-
man: r00.465, N022, p00.029), the overprotectiveness scores of the female sub-
jects’ fathers (Spearman: r00.551, N022, p00.008), and the overprotectiveness
scores of the female subjects’ mothers (Spearman: r00.582, N022, p00.004). On
the other hand, in sheet set B, perceived facial similarity was positively
correlated with the overprotectiveness scores of the female subjects’ fathers
(Spearman: r00.598, N022, p00.003) and the female subjects’mothers (Spearman:
r00.489, N022, p00.021). These results suggest that partners were facially more
similar to each other when the females had been more overprotected by their parents
during childhood and partially suggest that the more strongly fathers had rejected
their sons in childhood, the more the sons and their partners looked alike. Note,
however, that these results should be viewed with caution, as none of the correlations is
statistically significant if Bonferroni adjustments are applied, in which case p<0.0014 is
required for any correlation to be judged as significantly different from zero.

Study 2

The sons and daughters (the target faces) were judged as most similar to the parents
(the reference faces) in 29 of the 50 child–parent pairs (chi-square test: p<0.05 in all
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cases). In each of the other 21 cases, a test face other than the daughter/son was
judged as most similar to the parent by significantly more than 25% of the
judges (p<0.05 in all cases). Apparently, in the latter cases, some control faces,
which had been chosen at random, were by chance similar to the parents and thus
consistently perceived as such. Principal components analysis of a pooled sample of
70 female and 30 male faces produced six components (PC1–6) of facial measure-
ments (Table 2), of which PC4 was excluded from further analysis since a pooled
analysis was not appropriate for this component (see “Methods”).

We performed one-tailed tests for positive correlation in PCs between parents and
the test subjects who were judged as most similar to the parents. Significant
correlations were found in PCs 3 and 5 (Spearman: N050, PC3, r00.255, p00.037;
PC5, r00.348, p00.007), but not in the other components (Spearman: N050, PC1,
r00.119, p00.21; PC2, r00.233, p00.052; PC6, r00.021, p00.44). Therefore, we
regarded PCs 3 and 5 as candidate components representing facial characteristics that
are used in perception of facial similarity. PC3 represents nose width and face height,
and PC5 nose width and face shape.

For PC3, although it fell short of statistical significance, a positive correlation was
observed between the female and male subjects in study 1 (Spearman: r00.289, N038,
p00.078). A marginally significant correlation was also seen between male subjects
and their partners’ fathers (Spearman: r00.284, N035, p00.098), but not between
female subjects and their partners’ mothers (Spearman: r00.166, N038, p00.32). No
significant correlation was found for PC5 (Spearman: N038; male-female, r00.213,
p00.20; male–female’s father, r0−0.063, p00.71; female–male’s mother, r00.120,
p00.47).

Table 1 Spearman’s correlation coefficients between perceived facial similarities and scores for
three s-EMBU scales

Facial similarities assessed (sheet set) s-EMBU

Parent–offspring pairs EW OP RJ

Male–female (A) Father–son 0.173 0.112 0.465*

Mother–son 0.063 0.110 0.079

Father–daughter 0.053 0.551** 0.360

Mother–daughter 0.122 0.582** 0.193

Female–male (B) Father–son 0.092 0.209 0.406

Mother–son 0.165 0.147 0.061

Father–daughter 0.040 0.598** 0.057

Mother–daughter 0.146 0.489* 0.141

Male’s mother–female (C) Father–son 0.021 0.004 0.260

Mother–son 0.074 0.054 0.215

Female’s father–male (D) Father–daughter 0.326 0.054 0.134

Mother–daughter 0.242 0.243 0.175

EW, OP, and RJ stand for emotional warmth, overprotection, and rejection, respectively

*0.01<p<0.05; **p<0.01
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Figure 2 shows the path diagram for which path coefficients (a–e) were estimated,
where MALE, FEMALE, MOTHER, FATHER represent the principal component scores of the
male partner, the female partner, the male partner’s mother, and the female partner’s
father, respectively, and e1 and e2 are error variables. The path coefficients from e1 to

MALE and from e2 to FEMALE were fixed to be 1. Table 3 shows the maximum
likelihood estimates of the path coefficients and the indices of model fit for each of
the six principal components. All of the six models fit the data well (chi-square test:
p≥0.256. CFI≥0.921. RMSEA≤0.043). Estimates of the causal path representing the
effect of self-referent phenotype matching (e) was positive for all five principal
components included in this portion of the analysis, although statistical significance
was attained only for PC6. On the other hand, estimates of the causal paths that
represent a sexual-imprinting-like effect (c, d) were more variable, being negative or
positive depending on principal components and parental sex, which suggests that the
sexual-imprinting-like effect is generally weaker, if present, than the effect of self-
referent phenotype matching. Nonetheless, a significant and positive sexual-
imprinting-like effect was observed in PC3. This result is interesting since PC3

Table 2 Principal component loading values

Proportions Definitions PC1 PC2 PC3 PC4a PC5 PC6

Nose height/face height n-sn/tr-gn 0.848

Nose height/ cheekbone width n-sn/zy-zy 0.841

Mouth-brow height/bizygomatic breadth n-sto/zy-zy 0.785

Mouth-brow height/face height n-sto/tr-gn 0.764

Mouth breadth/nose breadth ch-ch/al-al 0.400 0.702

Mouth breadth/bizygomatic breadth ch-ch/zy-zy 0.632 −0.683
Nose height/nose breadth n-sn/al-al 0.542 0.646

Face height/mouth breadth tr-gn/ch −0.532 0.742

Lip height/mouth breadth ls-li/ch 0.589

Nose breadth/ bizygomatic breadth al-al/zy-zy −0.418 0.536 −0.621
Morphologic face height/bigonial breadth n-gn/go-go 0.775 0.476

Morphologic face height/face height n-gn/tr-gn 0.752 0.522

Nose breadth/bigonial breadth al-al/go-go 0.495 −0.759
Bigonial breadth/bizygomatic breadth go-go/zy-

zy
0.723 −0.452

Bizygomatic breadth/eye
width

zy/(ex-ex)-
(en-en)/2

0.926

Eigenvalue 4.151 2.542 2.135 1.696 1.169 1.057

Variance explained (%) 27.7 16.9 14.2 11.3 10.8 7.0

Loading values whose absolute values are less than 0.4 are omitted. See Wiszewska et al. (2007) for further
details of the measured proportions. Principal components roughly represent the following facial character-
istics: PC1, central face; PC2, nose and lip shape; PC3, nose width and face height; PC4, jaw width; PC5,
nose width and face shape; and PC6, eye width
a Excluded from further analysis
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represents facial characteristics that are used by people when perceiving facial
similarity.

Discussion

Homogamy and a Sexual-Imprinting-Like Mechanism

The present research aims to examine whether a tendency to homogamy based on
facial characteristics exists and, if it does, to clarify the role of a sexual-imprinting-
like mechanism in that tendency. Study 1 reveals that married and unmarried
opposite-sex partners are facially similar to each other based on the similarity ratings
assigned by judges to pairs of faces. This result suggests that there is a tendency
toward homogamy with respect to facial appearance and is consistent with the
Hungarian studies (Bereczkei et al. 2002, 2004). Hence, the present research strength-
ens the previous findings and further indicates that a similar tendency may be widely
observed across human populations. On the other hand, in contrast to the previous
work, our study 1 does not detect similarity in facial appearance between an individ-
ual’s partner and that individual’s opposite-sex parent. Our results tend to support
self-referent phenotype matching rather than a sexual-imprinting-like effect as a
mechanism that causes homogamy for facial characteristics.

Factors that may contribute to the discrepancy between our results and those of
other studies are as follows. First, the subjects of our study include both married and
unmarried couples whereas those of the earlier studies included only married couples
(Bereczkei et al. 2002, 2004). If people use different standards when choosing their
spouses and lovers, this may explain the difference in the results. However, the results
of various studies on human mate choice that did not distinguish marital and non-
marital preferences were consistent with those of Bereczkei et al. (2002, 2004)—in
other words, there was a tendency to prefer faces resembling parents of the opposite
sex (e.g., Perrett et al. 2002). This indicates that sexual-imprinting-like mechanisms
influence not only people’s choice of spouses, but also their judgments of attractive-
ness of opposite-sex individuals in general. Therefore, if people tend to marry
someone who looks similar to their opposite-sex parents, it is highly likely that they
also tend to go out with someone who resembles their opposite-sex parents. Besides,

Fig. 2 The path diagram examined in study 2. Each path is supposed to represent the following causal
relationships: a heredity from mothers to sons; b heredity from fathers to daughters; c the sexual-
imprinting-like effect of mothers on sons; d the sexual-imprinting-like effect of fathers on daughters; and
e the extent to which participants tend to choose partners resembling themselves (i.e., self-referent
phenotype matching)
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people may tend to establish a more stable partnership with someone who is more
similar to their opposite-sex parents, and thus a significant sexual-imprinting-like
effect is more likely to be observed in married than in unmarried couples. If this is the
case, one might predict that couples in longer-term relationships are more likely to
exhibit a sexual-imprinting-like effect. This prediction was, however, not supported:
there was no correlation between relationship length and the proportion of the judges
who correctly matched partners with opposite-sex parents. Overall, the difference
between the results of the present and previous studies is unlikely to be explained by
the difference in choice of subjects.

Another conceivable reason is difference in the sex of the judges. While both
males and females participated as judges in the study by Bereczkei et al. (2002,
2004), only female judges took part in our study. However, there was no significant
difference in proportion of correctly matched pairs between male and female judges
in the Hungarian studies (Bereczkei et al. 2002, 2004). Moreover, our pilot study, in
which both male and female judges participated, found no significant effect of sex of
the judges. Therefore, the difference in sex of the judges is unlikely the cause of the
difference between the results of the present and previous studies.

If the difference in the results is not fully explained by differential experimental
design of the present and previous studies, the possibility should be considered that a
sexual-imprinting-like effect currently exists in Hungarians but not in Japanese. A
factor that may contribute to such a between-population difference is the greater
variation in hair and eye color among Hungarians. If the sexual-imprinting-like effect
creates preferences for major phenotypic similarities such as hair and eye color (Little
et al. 2003), while self-referent phenotype matching acts on more subtle similarities,
we expect that the sexual-imprinting-like effect is less prevalent among Japanese.
Clearly, further research is needed to clarify whether the between-population
difference is real and, if it is, how it arises.

Effect of Parent–Offspring Relationship During Childhood

Our study suggests that offspring’s mate choice preferences are influenced by their
relationship with their parents in childhood. Nevertheless, the observed effects of
parent–offspring relationship are different from those found by Bereczkei et al. (2002,
2004). Bereczkei et al. found that males were less likely to marry someone who was
similar to their mothers if the males had been more strongly rejected by their mothers

Table 3 Estimated path coefficients (a–e) for each of the six principal components

PC a b c d e df χ2 p CFI RMSEA

1 0.24 0.33* −0.01 0.05 0.20 1 0.004 0.948 1 0

2 −0.03 0.39* −0.13 0.08 0.25 1 1.055 0.304 0.921 0.019

3 0.33* 0.09 0.14 0.32* 0.13 1 0.112 0.738 1 0

5 0.31* 0.36* 0.14 −0.11 0.21 1 0.005 0.944 1 0

6 0.21 −0.32* 0.04 0.23 0.54** 1 0.262 0.609 1 0

*0.01<p<0.05; **p<0.01
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during childhood, and that females were more likely to marry someone who was
similar to their fathers if the females had felt more emotional warmth from their
fathers. These results are consistent with the existence of sexual-imprinting-like
mechanisms. On the other hand, our study suggests that females are more similar
to their partners if the females were overprotected by their parents during childhood.
In addition, our study also partially suggests that males are more similar to their
partners if the males were more strongly rejected by their fathers. Our results do not
strongly support the existence of sexual-imprinting-like mechanisms.

Even though the difference in the results of the present and previous studies may
be attributed to the fact that a sexual-imprinting-like mechanism is present in Hun-
gary and absent in Japan, our results on the effects of parent–offspring relationship
are difficult to interpret. We briefly mention a possible explanation from the literature
of personality studies. Otani et al. (2009) showed that children of overprotective
parents tend to acquire a personality trait that is sensitive to the behaviors and feelings
of others. They argued that people with this personality tend to behave in the way that
minimizes the risk of criticism or rejection by others. Many other studies have
reported similar effects of overprotectiveness by parents on children’s personality.
For example, Lieb et al. (2000) suggested that parental overprotectiveness increases
the rate of social phobia in children, and Reti et al. (2002) showed that adults’
antisocial personality traits are associated with experiences of low parental care and
maternal overprotectiveness. According to these views, our result may be interpreted
as follows: females who were overprotected by parents during childhood tend to go
out with males who are facially similar to themselves because they prefer to be with
someone with whom they have traits in common in order to avoid the criticism and
rejection that they might otherwise experience.

Physical and Perceived Similarities in Faces

In study 2, we extracted six principal components from 15 facial proportions. Our PC1
and Wiszewska et al.’s (2007) Factor 1 are similar in that they have five facial
proportions with positive loading values in common (n-sn/tr-gn, n-sn/zy-zy, n-sto/
zy-zy, n-sto/tr-gn, and n-sn/al-al; see Table 2). Wiszewska et al. (2007) compared
facial factors of fathers and those of unfamiliar males whom daughters found
attractive and showed that Factor 1 of fathers and that of attractive males were
positively correlated. This tendency was present only for those daughters who rated
their relationships with their fathers during childhood positively. In the present study,
however, PC1 was not correlated between male and female partners, between males
and their partners’ fathers, or between females and their partners’ mothers. The
discrepancy may be partly because we did not control for subjects’ relationships with
their parents during childhood. In addition, for a possible effect of age difference
between a pair of faces on perception of resemblance see DeBruine et al. (2009).

It is also possible that our PC1 and Wiszewska et al.’s Factor 1 are not the same
after all. Even though similarity in PC1 between faces certainly represents closeness
between the faces in physical distance, it does not necessarily mean that people
perceive those faces as being similar to each other. In fact, our results suggest that
PC1 is not used in perception of facial similarity. On the other hand, for PC3 and
PC5, principal component scores were correlated between pairs of faces that were
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perceived as similar to each other, suggesting that these components may be used in
perception of facial similarity. In particular, PC3 scores were similar between male
and female partners and between males and their partners’ fathers (though not
statistically significant: 0.05<p<0.10 in both cases). Hence, our results tentatively
suggest that people use certain facial characteristics represented by PC3 when they
choose their mates through self-referent phenotype matching or sexual-imprinting-
like mechanisms.

Path Analysis

In our path analysis, the causal path from mothers to their sons (a) was positive and
significant for PC 3 and 5, positive but nonsignificant for PC 1 and 6, and negligible
for PC 2 (see Fig. 2 and Table 3). The causal path from fathers to their daughters (b)
was positive and significant for PC 1, 2, and 5; negative and significant for PC6; and
negligible for PC3. Apparently, opposite-sex parents influence their sons and daugh-
ters in different ways, especially for PC2 and 6, which may indicate sexual difference
in age-dependence of facial development and/or sensitivity to environmental factors.

The correlational paths between the error variables (e) were positive for all the
principal components (though statistically significant only for PC6) (see Fig. 2 and
Table 3). In contrast, the causal paths from males’ mothers to females (c) and from
females’ fathers to males (d) did not show any consistent patterns across principal
components. Hence, we conclude that self-referent phenotype matching makes a
relatively greater contribution than a sexual-imprinting-like mechanism does to the
observed homogamy with respect to facial characteristics in Japanese subjects.
Nevertheless, for PC3, the path from females’ fathers to males (d) was positive and
significant, which partly supports the existence of a sexual-imprinting-like effect at
least for some aspects of facial appearance.

The research presented here demonstrates a tendency of homogamy for facial
characteristics in Japanese subjects. It also shows that self-referent phenotype match-
ing plays a greater role as a proximate mechanism causing the general tendency
toward homogamy than a sexual-imprinting-like effect does. Japanese people possi-
bly choose partners who are similar to themselves, not to their parents of the opposite
sex. Nonetheless, our results also suggest that a sexual-imprinting-like effect may
play a role at least for some aspects of facial appearance. Further research is clearly
needed.
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