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ABSTRACT 
 

 
Relational mobility, i.e., the degree to which individuals are afforded opportunities to 
voluntarily form and terminate relationships in a given society, is proposed in 
previous research to underlie many cultural differences in psychology. However, 
questions remain about how to best measure the construct of relational mobility, 
and whether to consider relational mobility as a construct existing on the 
environmental or individual level. In this study, we test the measurement invariance 
of one proposed alternate measure, the personal mobility scale across the United 
States (n = 1,698) and Japan (n = 2,224). We then compare correlations between 
personal mobility and individual difference variables to the correlations between 
relational mobility and these traits within the US and Japan. Finally, within both 
countries we model the number of new acquaintances that participants report 
meeting as a function of their individual-level relational mobility and personal 
mobility, and their state or prefecture’s average relational mobility using a series of 
multilevel negative binomial regressions.  
 
 In Study 1a, we found the personal mobility scale to be partially invariant across the 
United States and Japan. In Study 1b we found support for our hypothesis that the 
personal mobility scale is more closely associated with individual differences (e.g., 
extraversion, self-esteem, and popularity) than is the relational mobility scale. We 
found in Study 1c that even when accounting for an individual’s personal mobility, 
the locality’s average relational mobility significantly predicts how many new 
acquaintances participants met, providing evidence that the relational mobility scale 
does quantify the socioecological construct of relational mobility. Taken together, 
the results of these three studies support the use of the relational mobility scale 
over the personal mobility scale to measure the socioecological construct of 
relational mobility.  
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Chapter 1 

Introduction and Study Aims1 

Many scholars have acknowledged how environments (Lewin, 1939) and 

cultures (Luria, 1928) shape human behavior. However, until recently factors like 

culture and social environments were historically ignored in mainstream 

psychological literature. Many psychological researchers continue to draw 

conclusions based on WEIRD (Western, Educated, Industrialized, Rich, and 

Democratic) participants (Arnett, 2008; Henrich et al., 2010). People in this WEIRD 

subpopulation consistently show divergent cognitions, perceptions, and behaviors 

from the rest of the world, thus poorly reflecting human diversity (Henrich et al., 

2010). As a result, the generalizability of many studies is severely limited.   

Fortunately, the lack of attention paid to cultural factors is beginning to 

change. With the field of cross-cultural psychology emerging in the 1970’s, and 

gaining popularity in the 1990’s (Oishi & Graham, 2010; Sweder & Sullivan, 1993), 

robust evidence has emerged showing that cultures differ across many realms 

including in the emotional, social, moral, and perceptual domains. More modern 

research has revealed consistent cross-cultural differences in constructs such as 

motivation for uniqueness (e.g., Kim & Markus, 1999), self-enhancement (e.g., Heine 

& Hammamura, 2007), and holistic or analytic cognitive processes (e.g., Nisbett et 

al., 2001; Uskul et al., 2008).  

 
1 This is a Master’s Thesis project, and as such, results may be tentative. Please contact 
Caroline Jordan at cmjordan02@email.wm.edu or Joanna Schug at jschug@wm.edu before 
citing.  
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In light of the robust evidence that culture influences psychological 

processes, research has now turned attention to the question why such divergences 

exist, and through what mechanisms they operate (Heine & Norenzayan, 2006; 

Matsumoto & Yoo, 2006; Van de Vijver & Leung, 2000). Interpretations of such 

findings often center around differences in psychological attributes, such as self-

construals (Markus & Kitayama, 1991) or the individualistic or collectivistic values 

within a society (Hui & Triandis, 1986). Although such explanations hold value in the 

literature, they can also suffer from shortcomings. Many of these frameworks explain 

one source of cultural variation in a psychological or behavioral process with another 

cultural difference in psychology or behavior, resulting in a tautological structure.  

Socioecological approaches explore the bidirectional influences between 

natural and social habitats and individual’s minds and behavior (Oishi & Graham, 

2010). By linking cultural variation in psychological and behavioral processes to 

aspects of the macro-level society and environment in which individuals are 

embedded, socioecological approaches may provide more grounded mechanisms 

and explanations for observed cross-cultural differences (Oishi & Graham, 2010). 

Utilizing a socioecological perspective allows for researchers to capitalize on 

variation within societies and people, rather than such variability detracting from 

macro-level distinctions (Kesebir et al., 2010). Despite notable exceptions (e.g., 

Nisbett & Cohen, 1996; Yamagishi et al.,1998) this approach was largely 

underutilized until its recent increase in popularity (see Oishi & Graham, 2010 for a 

review; Rozin, 2003). These socioecological paradigms also have helped to explain 

findings regarding close relationships that seem paradoxical when accounted for by 
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other cross-cultural perspectives, such as societal values of individualism and 

collectivism (see Kito et al., 2017 for a review; Liu et al., 2020). 

Socioecological approaches consider the mutual constitution between people 

and their environments, characterized by political, geographical, social, religious, and 

economic characteristics (Oishi & Graham, 2010). Importantly, a socioecological 

framework also addresses how individuals adapt their psychological tendencies and 

behaviors to their social environments to attain a desirable outcome (Kito et al., 

2017; Yuki & Schug, 2012). When individuals exhibit overt patterns of behavior, 

feedback from others in their society affects how individuals adapt to the 

environment, or adopt certain behaviors to give them an advantage (Kito et al., 

2017). Based on such feedback, individuals hold expectations and beliefs of future 

feedback and expected actions of others, and these patterns comprise the social 

“environment” (Yuki & Schug, 2012). The structure of incentives that individuals face 

in these environments, along with the structure of incentives that others face within 

society, collectively guide adaptive behavioral patterns (Yamagishi et al., 2008; Yuki 

& Schug, 2012), reinforcing the dynamic construction of social environments (Kito et 

al., 2017; Yamagishi et al., 2008; Yuki & Schug, 2012).  

Relational Mobility  

One socioecological construct influencing which strategies and behaviors are 

adaptive in a given context is relational mobility. Relational mobility is the extent to 

which individuals in a given society or context are presented with opportunities and 

choices to voluntarily form and terminate relationships (Yuki et al., 2007). In high 

relational mobility settings, relationships have a more flexible nature, and bonds 

reflect individual choices more so than in low mobility settings (Schug et al., 2009; 
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Yuki & Schug, 2012). That is, because people in contexts high in relational mobility 

have more options in relational partners, and are able to choose their own partners, 

their relationships are more likely to reflect their personal preferences. In contexts 

with lower relational mobility, the fixed nature of relationships and more stable 

interpersonal networks mean that relationships tend to reflect the influence of 

environmental affordances, rather than personal preferences (Yuki & Schug, 2020).  

Perceptions of relational mobility vary cross-culturally, with North Americans, 

Western Europeans, and Latin Americans perceiving more opportunities to 

voluntarily dissolve and form ties, and therefore higher relational mobility (Thomson 

et al., 2018). In East and Southeast Asia, North Africa, and the Middle East, 

relationships are more difficult to enter into and to exit out of, indicative of lower 

relational mobility (Thomson et al., 2018). The flexible or fixed nature of relationships 

also varies within societies and across situations (Yuki et al., 2007). Higher relational 

mobility is reported in urban as compared to rural settings (Yamagishi et al., 2012), 

and on larger as compared to smaller college campuses (Bahns et al., 2012). Even 

within the same university setting, Sato and Yuki (2014) found that contextual 

differences of having abundant choice in forming relationships resulted in higher 

relational mobility among first-year as compared to second-year students. Individuals 

may also inhabit multiple social environments simultaneously, such as their college 

campus, state, region, and country, each of which provides differing amounts of 

relational mobility. Thus, relational mobility can refer to variation in opportunities to 

form and terminate social ties within and across social contexts.  

Adaptive Tasks and Strategies Associated With Relational Mobility  
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Varying levels of relational mobility in an environment present different 

challenges to individuals, and thus prompt different tasks and strategies that serve to 

accomplish goals suited to the context (Kito et al., 2017). In a high relational mobility 

context, the most adaptive task for individuals is finding and securing relationships 

that are most beneficial to them, and minimizing the opportunity cost of time spent 

with ill-suited partners (Oishi et al., 2015). Strategies such as staying vigilant for 

potential new relationships, determining the desirability of a current partner, and 

being perceived as attractive by others help individuals form beneficial relationships 

(Oishi et al., 2015).  

In settings or societies with low relational mobility, individuals should avoid 

the risk of social exclusion (Oishi et al., 2015). Since group memberships and 

relationships are more stable and impermeable to outsiders, if an individual is 

ostracized from their group, it would be difficult to find replacement partners (Oishi et 

al., 2015). In addition, people in low mobility societies have the task of remaining 

integrated in harmonious relationships, to minimize the risk of becoming trapped in 

unpleasant interactions (Kito et al., 2017). One strategy for success in these 

environments is avoiding offending others, even when this conflicts with personal 

preferences (Kito et al., 2017; Yamagishi et al., 2008).  

Influences of Relational Mobility in Close Relationships  

Applying a socioecological approach to the study of close relationships by 

considering relational mobility provides grounded explanations for many cross-

cultural differences that seem contradictory with individual difference perspectives 

alone. For example, individuals holding more independent self-construals in 

individualistic societies such as the United States are proposed to value self-
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expression, feel more agentic and distinct from others, and pursue their own goals 

(Markus & Kitayama, 1991). In contrast, those in collectivist cultures such as Japan 

with interdependent self-construals are thought to value connectedness and 

harmony, and promote others’ goals (Markus & Kitayama, 1991). Given the 

variability in how constructs of collectivism and interdependence are applied, we use 

the terminology “collectivism-as-values approach” to refer to the general predictions 

that people in collectivist cultures should endorse collectivistic values, and thus 

prioritize ingroup relationships and harmonious interactions (see Liu et al., 2020).  

Predictions generated from the collectivism-as-values approach often do not 

hold true. For instance, North Americans report more interpersonal closeness in their 

relationships than East Asians (Kashima et al., 1995; Uleman et al., 2000). Across 

both romantic and platonic relationships, American students are more willing than 

Japanese students to self-disclose information about themselves with others (Kito, 

2005). European Americans, as compared to Asians and Asian Americans seek 

more emotional support from their friends, and experience greater benefit when they 

do so (Kim et al., 2006).  

These patterns, whereby European Americans tend to report having closer 

personal relationships than East Asians and Asian Americans, seem paradoxical 

when viewed from such collectivism-as-values approaches but are rational when 

viewed as individuals adapting to characteristics of their environment, such as 

relational mobility. From an adaptationist perspective, the proactive patterns of 

relationality displayed by North Americans may be considered strategies to aid in 

fulfilling the adaptive task of acquiring and maintaining relationships. Sharing 

information with a partner that could damage one’s own reputation or cause 
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embarrassment is both costly and risky, and as a result may serve as a costly signal 

(e.g., Spence, 1973) of one’s commitment to the relationship (Schug et al., 2010). In 

high relational mobility settings, disclosures signal interest and commitment to 

partners, which reinforces closeness within the relationship, and helps to retain the 

partner (Yuki & Schug, 2012). However, for those in low relational mobility settings, 

such self-disclosures are largely unnecessary. If friends perceive that there are few 

viable alternatives to the current relationship, relationships are less fragile and do not 

need the reciprocity of sharing intimate information to reinforce closeness (Schug et 

al., 2010; Yuki & Schug, 2012).  

Taken together, these findings indicate the robust ability of relational mobility 

as a socioecological factor to account for observed patterns of cultural differences 

across domains of  cognitions, emotions, and interpersonal relationships. The 

framework of relational mobility offers adaptive explanations and mechanisms even 

for findings such as interpersonal closeness, which seem to contradict predictions 

derived from the predominant individualist or collectivist societal values of countries. 

However, social environmental factors can be difficult to quantify, as they are often 

construed on an ecological level, or as an equilibrium state between micro level 

individual behavior and macro level social systems (e.g., Cohen, 2001; Yamagishi et 

al., 2008). As a result, measuring relational mobility using traditional self-report 

methods can be challenging, and thus far very few studies have sought to compare 

methods to measure relational mobility.  

Measurement of Relational Mobility  

         The socio-ecological construct of relational mobility is typically assessed via 

the Relational Mobility Scale, which quantifies individuals’ perceptions of the 
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relational mobility within their environment (Thomson et al., 2018; Yuki et al., 2007). 

Participants report how much opportunity and choice they perceive others in their 

social environments have to voluntarily form and dissolve relationships using 12 

items (see Appendix B for the full scale).  

The Relational Mobility Scale was deliberately designed to assess 

participants’ perceptions of the relational mobility of their environment, rather than 

their own personal mobility, for several reasons. First, from a theoretical standpoint, 

relational mobility is fundamentally an ecological level construct, rather than an 

individual difference variable. Although people within a given social environment will 

likely report differing levels of relational mobility, this variation should theoretically be 

due to differing social networks and group memberships, rather than to an individual 

difference in psychological traits per se. Measuring relational mobility as participants’ 

perceptions of their environment can help researchers avoid individual differences in 

traits such as wealth, attractiveness, and extraversion (Kito et al., 2017; Thompson 

et al., 2018; Yuki et al., 2007).  

Second, measuring relational mobility as participants’ perceptions of their 

society may also help to alleviate concerns that cultural differences in self-

enhancement may confound participants’ reports of relational mobility. Previous 

research has found robust differences between North Americans and East Asians in 

their tendency to view and present themselves in a positive light. For instance, in a 

meta-analysis, Heine & Hammamura (2007) showed that self-enhancement, or the 

motivation and tendency to view oneself positively, was present for Americans, but 

not for East Asians. As one’s perception of how easy it would be for themselves 

personally to meet new people and form new relationships may be related to how 
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desirable or attractive they feel they are, given prior research on self-enhancement, it 

is likely that North Americans will be more likely to self-enhance than East Asians. 

Measuring participants’ perceptions of relational mobility in their society thus limits 

the influence and nonequivalence that self-enhancement may introduce to the 

measure (Kito et al., 2017; Thompson et al., 2018; Yuki et al., 2007).   

Importantly, this method of measuring relational mobility relies on perceptions 

of the potential for mobility (i.e., opportunities to enter into and exit from 

relationships) in one’s society, rather than quantifying the degree to which people 

actually form and terminate relationships. While ecological or national markers of 

objective mobility, such as divorce rates, job turnover rates, or residential mobility 

(e.g., Thomson et al., 2018) correlate with relational mobility on a societal level, they 

are not useful in predicting behavior on an individual level. Perhaps more 

importantly, such markers of actual movement between relationships may fail to 

reflect the role of choice, in the sense that opportunities to enter into and exit from 

relationships may not directly correspond with decisions to enter into or exit from 

relationships. Macro-level indices such as job turnover and residential mobility in 

many cases do not reflect individuals’ personal choices to move to a new job or 

location, but may reflect external forces. For instance, if an employer is mandating an 

employee’s move, the employee’s friend using relational investment behaviors such 

as increasing intimacy through disclosing secrets will not help them convince their 

friend to stay and maintain their relationship (Schug et al., 2010; Thomson et al., 

2018). For this reason, communities and areas higher in geographical or residential 

mobility (i.e., military) are not necessarily higher in relational mobility (Thomson et 

al., 2018; see Oishi & Talhelm, 2012 for a review of a related construct, residential 



 10 

mobility). Likewise, although macro-level indices such as divorce rates should 

correspond with relational mobility on a societal level, individuals who are happy in 

their relationships will likely stay with their partners even in high relational mobility 

contexts with many opportunities to find other partners. Thus, macro-level indicators 

such as divorce rates are not good predictors of individual level behavior.  

 Quantifying the amount of relational mobility in an environment via 

perceptions of others’ relational choices rather than societal level markers of mobility, 

also increases sensitivity to subtle variations within societies (Yuki et al., 2007). 

There are finer micro-societies surrounding each individual within a country, since no 

two people interact with exactly the same network of acquaintances. As previously 

discussed, relational mobility can vary among dimensions of geography (Yamagishi 

et al., 2012), size of school (Bahns et al., 2012) and even sociocultural adaptation 

(Zhang & Li, 2014), representing these finer micro-societies that may differ from the 

society at large. These distinctions are a valuable source of information, and also 

account for some of the individual-level variation in how people perceive their 

society’s relational mobility. Previous work on cultural differences has also found that 

perceptions of one’s social environment sometimes do a better job of predicting 

behavioral outcomes compared to measures of an individuals’ personally held values 

(Chiu et al., 2010; Zou et al., 2009). In the case of collectivistic values, for instance, 

participants’ perceptions of intersubjective values (the extent to which they believe 

other people in their society endorse collectivistic values) outperform measures of 

the degree to which they personally endorse collectivism (Hashimoto & Yamagishi, 

2015). Therefore, collectivistic behavior can be maintained in a society even when 

most people personally endorse individualistic values, provided that they believe that 
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others in their society expect collectivistic behavior (Hashimoto & Yamagishi, 2015). 

This research indicates that some measurements of cultural constructs are more 

suited to measurement as perceptions of external context, rather than endorsement 

of personal values or traits.  

Alternate Methods of Assessing Relational Mobility  

Previous research has shown that the Relational Mobility Scale, which 

measures participants’ perceptions of the mobility of others in their society, appears 

to capture meaningful variation in relational mobility across societies. Thomson et al. 

(2018) surveyed 16,939 adults in 39 countries, finding that perceptions of the 

potential for relational mobility, measured by the Relational Mobility Scale, correlate 

with historical antecedents (farming vs. herding and pathogen prevalence). 

Perceptions of relational mobility also perform better than macro-level indicators (i.e., 

divorce rates) and individual level mobility (i.e., the number of new acquaintances 

met in the past month) in predicting relational investment behaviors such as intimacy 

or general trust (Thomson et al., 2018). Furthermore, participants within countries 

tended to agree with each other about the average relational mobility within their 

country, evidenced by high intraclass correlation (Thomson et al., 2018), supporting 

the assumption that people can recognize others’ ability to leave and form 

relationships.  

Thus far no research has explicitly examined whether measuring relational 

mobility as participants' perceptions of their environment is indeed superior to 

measuring participants’ perceptions of their own personal mobility. As described 

above, the Relational Mobility Scale was designed by Yuki, Schug, and colleagues 

(Schug et al., 2009; Yuki et al., 2007) to assess participants’ perceptions of their 
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environment in order to minimize the potential for confounds related to individual 

differences in attractiveness and self-enhancement. The extent to which these 

confounds are actually alleviated when measuring relational mobility as participants’ 

perceptions of their environment vs. perceptions of their own mobility has yet to be 

tested. The following studies attempt to do so. 

Study Aims and Hypotheses  

         In Study 1a, we will evaluate the Personal Mobility Scale as an alternate tool 

for evaluating the socioecological construct of relational mobility. We anticipate that 

the Personal Mobility Scale will represent an important extension of the Relational 

Mobility Scale. Centering ratings around the individual’s opportunities to leave and 

form relationships, rather than around the chances of others in the environment may 

present an alternative way to measure the construct of relational mobility. Although 

the Relational Mobility Scale has been found to hold partial scalar invariance across 

countries (Thomson et al., 2018), the Personal Mobility Scale has not been 

previously validated across cultures. We will first conduct a series of analyses to 

determine the cross-cultural measurement invariance of the Personal Mobility Scale. 

Although the application of measurement invariance analysis is still relatively rare in 

cross-cultural studies, it is a necessary component to establishing validity (Boer et 

al., 2018). If a scale does not hold a basic level of invariance across cultures, 

comparisons based on the scale are invalid (Boer et al., 2018).  

Following this measurement invariance model, we will then investigate how 

the Personal and Relational Mobility Scales are associated with a host of individual 

difference variables in Study 1b. One rationale for utilizing the Relational Mobility 

Scale is that it should reduce the impact of confounds reflecting factors that make 
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individuals more or less desirable as relational partners, relative to the Personal 

Mobility Scale. However, to our knowledge, the extent to which the Relational 

Mobility Scale corresponds with individual differences in desirability, as well as with 

individual difference traits, has not yet been tested. We hypothesize that personal 

mobility will be positively correlated with indices that reflect one’s desirability as an 

interaction partner, such as popularity, physical attractiveness, and self-esteem to a 

greater degree than relational mobility. We also expect that personality traits such as 

Extraversion will also correlate more strongly with personal mobility relative to 

relational mobility.  

After examining whether the Personal Mobility Scale is more closely related 

to interpersonal confounds, we compare how the Personal and Relational Mobility 

Scales predict outcomes related to how often individuals report meeting new 

acquaintances in Study 1c. Theoretically, personal mobility and relational mobility 

both influence how many new acquaintances one encounters. However, we expect 

that relational mobility should best predict outcomes when modeled on a regional 

level, rather than as an individual-level predictor. Since the construct of relational 

mobility refers to a socioecological context, perceptions of relational mobility 

aggregated within each locality should predict outcomes for individuals within that 

state or prefecture better than each individuals’ own perceptions. We test this 

hypothesis with a multilevel model, estimating the number of new acquaintances 

participants report meeting over the past week, month, and three months. We model 

relational mobility and personal mobility as individual-level predictors, as well as 

each locality’s average of relational mobility as a Level 2 variable. The results of this 
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study provide evidence regarding the conceptualization of relational and personal 

mobility as regional as compared to individual-level constructs.  

Chapter 2  

Study 1a Method 

American participants were recruited through Amazon Mechanical Turk (n = 

1,927) and Japanese participants were recruited via a Japanese marketing firm, 

Cross Marketing (n = 2,224). Participants were similar in age between the US (M age 

=  38.13) and Japan (M age =  43.00). In the United States, 39% of participants 

identified as male and 60% of participants identified as female. In Japan, 48% of 

participants identified as male and 51% of participants identified as female. See 

Table 1 for information on participant demographics. All participants received 

equitable payment for completing a series of online survey measures. Japanese 

items were available for the Relational and Personal Mobility Scales (Yuki et al., 

2007). These scales were developed concurrently in English and Japanese by a 

team of Japanese-English bilinguals who screened translations for cross-cultural 

salience and consistency in meaning. Translations were confirmed via back-

translations and committee discussion. 
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Table 1 
Participant Demographics  
Measure   Japan US   

n % n %  𝜒2(1) 

Marital 
Status   

    3767*** 

  Single   1971 92.58 1473 89.93  

  Married   158 7.42 165 10.01  

Gender     26.77*** 

  Male   1034 48.57 657 40.11  

  Female  1095 51.43 981 59.90  

Note. *p < .05, **p < .01, ***p < .001  
  
Study 1a Measures 

Participants completed the 12-item Relational Mobility Scale (Yuki et al., 

2007) to assess the degree to which participants perceive that individuals are free to 

leave and form relationships in the environment.  Participants were instructed to 

indicate their agreement that statements describe similarly-aged people in their 

society, such as friends at school, or colleagues in their workplace from 1 (strongly 

disagree) to 6 (strongly agree). Prior studies have shown that two factors compose 

the relational mobility construct; one representing the ability to meet new people, with 

items such as “They (the people around you) have many chances to get to know 

other people”. The other factor corresponds to the level of choice to make new 

bonds, using items such as “They are able to choose the people whom they interact 

with in their daily life“ (Thomson et al., 2018).  

Participants also completed the 12-item Personal Mobility Scale (Yuki et al., 

2007). The Personal Mobility Scale is an adaptation of the Relational Mobility Scale, 
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derived by changing the reference group from others to oneself. In this scale, 

participants were asked how accurately the same 12 items described themselves 

personally, rather than others in their environments.  

In the following analyses, we assume the two- factor structure of relational 

mobility replicates in the Personal Mobility Scale and we test the appropriateness of 

this assumption cross-culturally (see Figures 1 and 2 for factor loadings in both 

countries). The Relational Mobility Scale has good reliability in our samples in both 

the United States (α = .86) and Japan (α = .85). The reliability of the Personal 

Mobility Scale is also adequate across the United States (α = .88) and Japan (α 

= .72).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 1 

Confirmatory Factor Analysis of  the Personal Mobility Scale in Japan 

Note: All modeled covariances and path coefficients are significant (p < .05). Parameter estimates are 
unstandardized.  
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Study 1a Results 

We conducted multigroup confirmatory factor analyses (MGCFA) to examine 

measurement invariance of the Personal Mobility Scale across Japan and the United 

States. We conducted these analyses in Mplus 8.2, using the free baseline approach 

(Stark et al., 2006) to test the fit of a series of models increasingly restricted by 

cross-group equality constraints (Kline, 2016, p. 399). We follow the commonly-

practiced recommendation  and test for configural, metric, scalar, and strict 

invariance in order (Vandenberg & Lance, 2000). In order to correct for multivariate 

skewness (Mardia Skewness = 4979.59, p < .001) and  nonnormality (Mardia 

Kurtosis = 160.71, p < .001), we used the multiple least squares robust estimation 

method (MLR) available in Mplus. MLR estimation produces robust chi-square fit 

indices, which do not follow a typical chi-square distribution. Due to both this 

alternative distribution, and the chi-square difference test’s sensitivity to sample size 

Figure 2

Confirmatory factor analysis of  the Personal Mobility Scale in the United States  

Note: All modeled covariances and path coefficients are significant (p < .05). Parameter estimates are 
unstandardized.  
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(Chen, 2007; Cheung & Rensvold, 2002), we do not apply a chi-square difference 

test to the nested models. Instead we use the Bentler Comparative Fit Index (CFI), 

the Standardized Root Mean Square Residual (SRMR), and the Root Mean Square 

Error of Approximation (RMSEA) as fit statistics, following Chen’s (2007) 

recommended cut-offs for each step of model comparison. For these cut-offs and all 

following analyses, the asterisk (*) before fit index names denote that indices are 

based off of the robust chi-square value. The recommended cutoff values are Δ*CFI 

< .010, Δ*SRMR < .030, Δ*RMSEA < .015 for metric as compared to configural 

invariance; Δ*CFI < .010, Δ*SRMR < .010, Δ*RMSEA < .015 for scalar as compared 

to metric invariance (Chen, 2007).  

Before examining measurement invariance of the Personal Mobility Scale, we 

first conducted a confirmatory factor analysis (CFA) model examining the factor 

structure of personal mobility. As discussed, prior studies have established a two-

factor model for the Relational Mobility Scale (Thomson et al., 2018). Conceptually, 

we would expect the same structure to emerge for personal mobility. Following 

previous work, we modeled two correlated factors of “meeting” and “choosing”. We 

also correlated the errors of two pairs of items. In both pairs, the same statements 

are worded positively in one item and negatively in the other item. We also modeled 

a method factor, “style”, representing acquiescent response bias. In order to assess 

the fit of this two-factor model at the individual level, we used a pooled dataset, 

forcing cases from Japan and the United States to equally influence the covariance 

matrix (Thomson et al., 2018). This overall “culture-free” model showed good fit, S-B 

χ2 =  206.115*, p < 0.001, df =  50, *CFI = .995, *SRMR = .040, *RMSEA = .027 
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(90% CI = .024, .031), allowing us to continue testing the invariance of this model 

across countries.  

 We first test a configural invariance model through specifying the same two-

factor, 12-indicator CFA model of personal mobility for samples in both countries, 

while allowing free estimation of all parameters. This model shows acceptable fit with 

the observed data, S-B χ2 = 931.648, p < 0.001, df =  100, *CFI = .947, *SRMR 

= .049, *RMSEA = .063 (90% CI = .060, .067), allowing us to retain the hypothesis of 

configural invariance. We conclude the factors of “meeting” and “choosing” are both 

manifested cross-culturally, though possibly in different ways (Kline, 2016, p. 397). 

These fit statistics served as a baseline for testing changes with increasingly 

restricted models  

The next of these models assessed metric invariance through imposing an 

equality constraint on the unstandardized coefficient of each indicator of personal 

mobility between countries. We do not impose equality constraints on the style factor 

in the following analyses. This model showed acceptable fit, S-B χ2 = 1069.019, p < 

0.001, df =  110, *CFI = .939, *SRMR = .064, *RMSEA = .065 (90% CI = .061, .068). 

We compared this model’s fit with the model for configural invariance, and found the 

change in fit statistics to be within the acceptable range, meaning the constructs are 

manifested the same way across the United States and Japan (Kline, 2016, p. 397). 

This finding also provides initial evidence that there is not a non-uniform extreme 

response bias influencing responses to the scale (Thomson et al., 2018).  

 We then tested the hypothesis of strong or scalar invariance, which means 

participants in each country use the response scale in the same manner (Kline, 

2016, p. 398), by testing models with equal intercepts across groups. Comparison of 
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this initial strong invariance model (S-B χ2 = 2051.645*, p < 0.001, df =  122, *CFI 

= .877, *SRMR = .198, *RMSEA = .087 (90% CI = .084, .091) with the metric 

invariance model revealed changes in fit indices outside acceptable limits. We then 

proceeded to test for partial scalar invariance, by iteratively relaxing equality 

constraints on items showing the greatest variance across Japan and the United 

States (Steenkamp & Baumgartner, 1998). Removing the equality constraint on 

items 1, 2, 3, 6, 8, 10, 11, and 12 greatly improved the model’s fit (S-B χ2 = 

1190.739*, p < 0.001, df =  114, *CFI = .931, *SRMR = .075, *RMSEA = .067 (90% 

CI = .064, .071). Overall, we interpret the change in fit statistics between the partial 

scalar invariance model and the metric invariance model as within acceptable limits2. 

This model still contains two items (4, 5) loading onto the “meeting” factor and two 

items (7, 9) loading onto the “choosing” factor that have equality-constrained 

intercepts across samples. Therefore, we can make valid comparisons between 

samples using the latent factors (Van de Schoot et al., 2012).  

We continued with a test of invariance of latent factor variances across 

counties by imposing equality restraints on the “meet” and “choose” factor variances. 

This model showed acceptable fit (S-B χ2 = 1300.420, p < 0.001, df =  116, *CFI 

= .924, *SRMR = .089, *RMSEA = .070 (90% CI = .067, .074). The change in fit 

statistics between this model and that for scalar invariance were within the accepted 

standards. Finally, we tested the equality of residual variances for items that showed 

scalar invariance (items 4, 5, 7, 9). This model (S-B χ2 = 1607.618, p < 0.001, df 

 
2 The change in the SRMR was .11, outside the bounds of Cheung’s (2007) recommendation 
of a .10 change. Given that the other two fit statistics’ changes are within acceptable range, 
we interpret partial scalar invariance at this step.  
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=  120, *CFI = .905, *SRMR = .104, *RMSEA = .077 (90% CI = .074, .081) showed 

changes in fit from the scalar invariance model beyond accepted standards. Fit 

statistics for all models are in Table 2. 

Table 2 
Comparison of Fit Indices in Models Fitted to Personal Mobility Measurement 
Invariance  
Model  S-B 𝜒2 RMSEA CFI  SRMR 𝛥RMSEA 𝛥CFI 𝛥 SRMR 

Value df Value 95% CI   

Factor 
structure in  
pooled data    

206.11 50 .027 [.024, 
.031] 

.995 .040 __ __ __ 

Model 1 
(configural 
Invariance)  

931.65 100 .063 [.060, 
.067] 

.947 .049 __ __ __ 

Model 2 
(metric 
invariance)  

1069.01 110 .065 [.061, 
.068] 

.939 .064 .002 .008 .015 

Model 3a 
(total scalar 
invariance)  

2051.65 122 .087 [.084, 
.091] 

.877 .198 .022 .062 .134 

Model 3b 
(partial 
scalar 
invariance)  

1190.74 114 .067 [.064, 
.071] 

.931 .075 .002 .008 .011 

Model 4 
(latent factor 
invariance)  

1300.42 116 .070 [.067, 
.074] 

.924 .089 .002 .008 .011 

Model 5 
(residual 
invariance)  

1607.62 120 .077 [.074, 
.081]  

.905 .104 .010 .026 .029 

Note. Change in fit statistics are relative to Model 1 (Baseline).  Model 5 only 
restricted residual variances for items found invariance in Model 3b. S-B = Satorra-
Bentler scaled 𝜒2; RMSEA = root-mean-square error of approximation; CI = 
confidence interval; CFI = comparative fit index; SRMR = standardized root mean 
square residual.  
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Study 1a Discussion  

The results of this study suggest that the Personal Mobility Scale may provide 

important information regarding the measurement and predictive utility of relational 

mobility. To our knowledge, no other research has yet tested measurement 

invariance of the Personal Mobility Scale. In this study, we retained the hypothesis of 

configural invariance, finding evidence that the two-factor structure of the Relational 

Mobility Scale is replicated within the Personal Mobility Scale across the United 

States and Japan. This precludes the possibility of construct bias, and allows for 

discussion of the construct between cultures (Davidov et al., 2014; Steenkamp & 

Baumgartner, 1998). We also retained the hypothesis of metric invariance, meaning 

that factor loadings are equal across the two countries, and observed difference 

scores can be compared across populations (Davidov et al., 2014; Steenkamp & 

Baumgartner, 1998). We did not retain a full scalar invariance model, instead finding 

support for a partial invariance model. Full scalar invariance would allow for 

meaningful comparisons of raw scores, since participants with the same level of the 

latent variable would have the same observed score across countries (Davidov et al., 

2014; Steenkamp & Baumgartner, 1998).  

Noninvariant or partially invariant findings are common, but guidelines for 

how to proceed in light of such findings remain unclear and guided by researcher 

discretion (Putnick & Bornstein, 2016; Steenkamp & Baumgartner, 1998). Many 

published measurement invariance articles do not report results for scalar or 

uniqueness invariance (Vandenberg & Lance, 2000), and this standard of strict 

invariance is particularly difficult to meet particularly in cross-cultural research (Van 
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De Schoot et al., 2015). A lack of scalar invariance may reflect a systematic 

response bias between groups, but these differences in intercepts could also reflect 

variability in response thresholds that are attributable to group differences 

(Vandenberg & Lance, 2000). If the latter is the case, and one group is hypothesized 

to have a higher latent score, scalar invariance testing may be unnecessary 

(Vandenberg & Lance, 2000). Although there may be differences in the country-level 

personal mobility scores, we chose to undertake this scalar invariance test to 

account for systematic response biases. 

After establishing partial scalar invariance, we found that the variances of the 

“meeting” and “choose” factors were invariant across cultures. This step in testing is 

a common pre-condition to testing for uniqueness invariance of item residuals 

(Vandenberg & Lance, 2000). This finding also indicates that the two samples both 

used equal ranges of the “construct continuum” to respond to the items reflecting 

personal mobility (Vandenberg & Lance, 2000), and suggests a lack of uniform 

extreme style bias (Cheung & Rensvold, 2000). We did not find evidence for strict or 

uniqueness invariance, though this level of invariance is not necessary to interpret 

differences in latent means across groups (Putnick & Bornstein, 2016; Steenkamp 

& Baumgartner, 1998).  

Future research should investigate sources of noninvariance or item bias, 

and model them on both individual and country levels, such as with multiple 

indicators-multiple causes model (Davidov et al., 2014). Finally, the use of newer 

methods such as Bayesian Structural Equation Modeling, which allow for small 

differences rather than imposing strict equality across parameters, may help 

establish approximate measurement invariance (Davidov et al., 2014). Overall, we 
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believe this study represents an important first step in validating the use of an 

alternate measure of the socioecological construct of relational mobility. 

Chapter 3  

Study 1b 

As discussed, one rationale for using the Relational Mobility Scale rather than 

measuring individuals’ own ability to leave and form relationships is that individual 

differences, as well as self enhancement bias, may be more represented in an 

individual’s assessment of their own personal mobility. Although the Personal 

Mobility Scale may be an alternative method of assessing societal relational mobility, 

if it is associated with individual difference variables to a greater degree than is the 

Relational Mobility Scale, this would warrant caution in using it to assess a 

socioecological characteristic. That is, the Personal Mobility Scale might reflect a 

participant’s popularity or attractiveness, rather than the relational mobility of their 

environment. However, to our knowledge the assumption that personality and 

individual difference variables are more closely associated with the Personal Mobility 

Scale than the Relational Mobility Scale has yet to be tested. Further, since some 

personality and individual differences vary cross-culturally, the associations between 

these constructs and personal mobility may vary between countries. If we do not find 

evidence that personal mobility is associated with these individual difference 

variables, perhaps the assumptions cautioning against the use of personal mobility 

as a metric of societal relational mobility are unfounded. If personal mobility is 

associated with traits such as popularity, self-esteem, and personality, this would 

provide evidence in favor of using the Relational Mobility Scale rather than the 

Personal Mobility Scale to measure the socioecological characteristic.  
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We expect that personal mobility should be positively correlated with each of 

the individual difference variables included in this study. The first of these individual 

differences we test is self-esteem, or one’s overall sense of one’s worthiness as a 

person, or their self-liking and self-competence (Schmitt & Allik, 2005), which may 

also reflect the extent to which they feel they are valuable relational partners 

(Kirkpatrick & Ellis, 2001; Leary & Baumeister, 2000). People who perceive 

themselves as having more chances to leave and form relationships likely also have 

a higher self-esteem. We hypothesize that personal mobility will be positively 

correlated with both popularity and physical attractiveness, as those who report 

higher popularity or greater physical attractiveness should have a greater ability to 

voluntarily form and dissolve relationships. Finally, we expect that the personality 

variables of Extraversion and Agreeableness will be positively correlated with 

personal mobility. Extraversion is a fundamental personality trait defined by reward 

sensitivity and sociability (Lucas et al., 2000), which often manifests in cheerfulness, 

gregariousness, and high-energy sociability (Back et al., 2011). People high in 

Extraversion have larger peer networks and spend more time in general social 

interactions than do people lower in Extraversion (Back et al., 2011; Selfhout et al., 

2010). People higher in Extraversion should also report having more opportunities to 

form and dissolve friendships at will (higher personal mobility). Trait agreeableness is 

exemplified in warmness, compassion, and reflects the desire to maintain harmony in 

relationships (McCrae, & John, 1992). As agreeable people tend to be more likeable 

(Van der Linden et al., 2010), and are  selected by others more often to be friends 

than those lower in the trait (Selfhout et al., 2010), we expect that trait 

Agreeableness will positively correlate with personal mobility.  
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Study 1b Method  

We examine the within-country correlations between personal mobility, 

relational mobility, self-esteem, popularity, physical attractiveness, Extraversion, and 

Agreeableness using the Study 1a data. Participants completed the 10-item 

Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) to assess global self-

esteem. Participants indicated their agreement with statements such as “I feel like I 

have a number of good qualities” from 1(strongly disagree) to 7(strongly agree). The 

reliability of the RSES is adequate across the United States (α = .93) and Japan (α 

= .84), and has been validated in both countries (e.g., Mimura & Griffiths, 2007; 

Schmitt & Allik, 2005). We measured both popularity and physical attractiveness with 

1-item questions of “I feel that I'm more popular than other people are” and “I feel 

that I have a more attractive physique than other people do”. Participants indicated 

their agreement with these statements from 1(strongly disagree) to 7(strongly agree). 

We administered the Ten Item Personality Inventory, which has been validated in the 

US and in Japan (Gosling et al., 2003; Oshio et al., 2014) to assess personality 

traits. Participants reported the extent to which they possess sets of traits, such as 

“Extraverted, enthusiastic” and “Sympathetic, warm”, from 1(strongly disagree) to 

7(strongly agree). In our samples, the 2-item Extraversion factor of the TIPI had 

acceptable reliability across the United States (α = .74) and poor reliability in Japan 

(α = .48). The 2-item Agreeableness component of the TIPI had poor reliability in 

both American (α = .44) and Japanese (α = .13) samples. Descriptive statistics for all 

variables used in Studies 1a, 1b, and 1c are in Table 3.  
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Table 3 
Means and Standard Deviations of Variables  
Measure   Japan US   

M (SD) M (SD) t 

Relational Mobility Scale   3.43 (0.70) 4.22 (0.73) 33.41*** 

Personal Mobility Scale  3.37 (0.61) 4.10 (0.89) 23.87*** 

Acquaintances met (past week)  0.26 (0.75) 1.21 (1.59) 22.25*** 

Acquaintances met (past month)  0.81 (1.84) 3.01 (3.53) 22.95*** 

Acquaintances met (three 
months) 

1.90 (4.14) 6.10 (7.13) 21.28*** 

Self-esteem 3.98 (0.89) 5.32 (1.32) 36.00*** 

Popularity 3.07 (1.40) 3.02 (1.62) -1.05 

Physical attractiveness 2.98 (1.41)  3.33 (1.68) 6.88*** 

Extraversion 3.60 (1.19) 3.57 (1.72) -0.64 

Agreeableness  4.51 
 

(0.96) 
 

5.37 (1.25) 23.44*** 

Note. *p < .05, **p < .01, ***p < .001. t-values obtained from independent-means t-
tests, assuming unequal variances.  
  
 
Study 1b Results  

Given our findings in Study 1a of the Personal Mobility Scale’s partial scalar 

invariance, we utilized within-country comparisons rather than correlating variables 

using a pooled dataset. Within each country, we correlated relational mobility and 

personal mobility with self-esteem, popularity, physical attractiveness, Extraversion, 

and Agreeableness. In Japan, the individual difference variables were all significantly 

and positively correlated with personal mobility, and all but one correlation had at 

least a moderate effect size. Relational mobility also positively correlated with the 



 28 

individual differences in Japan, although effect sizes were much smaller. No 

correlations were above a small effect size. We then examined whether each pair of 

partially overlapping correlation coefficients were significantly different in magnitude3. 

  We compared the correlations between relational mobility and an individual 

difference variable (e.g., Extraversion) with that of personal mobility and that same 

individual difference variable. The correlation coefficients between personal mobility 

and self-esteem, popularity, physical attractiveness, and Extraversion were all 

significantly different than the correlations between relational mobility and these 

variables, indicating a higher magnitude of association between personal mobility 

and the individual differences variables in Japan. However, for trait Agreeableness 

correlations with personal and relational mobility did not differ significantly.  

 In the United States, personal mobility was also positively and significantly 

correlated with all individual difference variables of self-esteem, popularity, physical 

attractiveness, Extraversion, and Agreeableness. The correlation coefficients 

between personal mobility and self-esteem, popularity, physical attractiveness, 

Extraversion, and Agreeableness were all significantly different than the correlations 

between relational mobility and these variables, indicating a higher magnitude of 

association between personal mobility and the individual differences variables in the 

US. See Table 4 for coefficients and confidence intervals within both the United 

States and Japan. 

 
3 We utilized the cocor package in R, which simultaneously runs several tests comparing the 
magnitude of correlations, some of which use the Fisher r-to-z transformation (see 
Diedenhofen & Musch, 2015 for equations). For each pair of correlations we compared, all 
ten tests resulted in the same conclusions.  
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Table 4         
        
Intercorrelations for Study Variables Disaggregated by Country   
        
Variable  1 2 3 4 5 6 7 

1. Relational mobility  __ 0.04 .05* .12** .09** 0.02 .10** 
 [.00, .08]   [.01, .09] [.08, .16]  [.05, .13] [-.02, .07]  [.06, .14] 

2. Personal mobility  .66** __ .39**  .31** .22** .42** .10** 
 [.63, .68]  [.36, .43]  [.27, .35]  [.18, .26]  [.39, .46]   [.06, .14] 

3. Self-esteem  .31**  .48**  __ .48**  .36**  .45**  .31**  
 [.27, .35]  [.45, .52]   [.45, .51] [.32, .39] [.42, .49] [.27, .34] 

4. Popularity  -0.08** .15** .20** __ .71**  .44**  .11**  
 [-.13, -.04] [.10, .20] [.16, .25]  [.69, .73] [.40, .47] [.07, .15] 

5. Physical Attractiveness  -.08** .11** .24** .60** __ .29** .02 
[-.13, -.03] [.06, .15] [.19, .28] [.57, .63]  [.25, .33]  [-.02, .06] 

6. Extraversion  .15** .40** .33** .39** .24** __ -.03 
[.10, .20] [.36, .44] [.29, .37] [.35, .43] [.19, .28]  [-.07, .01] 

7. Agreeableness  
.21** .27** .38** -.02 .01 .13** __ 

[.17, .26] [.22, .31] [.34, .42] [-.07, .02] [-.03, .06] [.08, .18]   

Note. The results for the Japanese sample (n = 2224) are shown above the diagonal. The results for the United States sample (n = 
1698) are shown below the diagonal. Values in brackets indicate the 95% confidence interval.  

*p < .05, **p < .01         
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Study 1b Discussion 

Measuring societal relational mobility via the Relational Mobility Scale has 

been proposed to limit the influence of individual differences in characteristics such 

as personality and attractiveness that may be more likely to relate to the Personal 

Mobility Scale (Thomson et al., 2020; Yuki et al., 2007). However, the extent to which 

participants’ evaluations of their personal mobility are actually more correlated with 

individual differences than are their reports of relational mobility has not yet been 

evaluated, and the generalizability of these relationships between countries is also 

unclear.  

Overall, we found support for our hypotheses that the Relational Mobility 

Scale is less closely related to the individual differences in personality, popularity, 

and attractiveness than is the Personal Mobility Scale. Testing the assumption that 

personal mobility is more closely linked to individual differences than is relational 

mobility clarifies whether centering evaluations around others in the participants’ 

environments, rather than around the participants themselves effectively reduces 

confounds. One critique of the Relational Mobility Scale is that it measures 

aggregates of individual differences, rather than a socioecological characteristic. By 

comparing correlates of the personal and Relational Mobility Scales, we found 

evidence that relational mobility is somewhat associated with the individual 

difference variables, but to a lesser degree than personal mobility. This indicates that 

the two scales do not both capture variations in individuals’ personal mobility. We did 

not hypothesize finding that the magnitude of correlation between relational mobility 

and Agreeableness would not be different from the correlation between personal 

mobility and Agreeableness within Japan. Since Agreeableness predicts one’s 
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attractiveness as a relational partner, but not at zero acquaintance (Back et al., 

2011), the trait may not influence perceptions of personal mobility as much as a trait 

predicting friendship formation, such as Extraversion. We also did not anticipate the 

small but inverse correlation between relational mobility and popularity and relational 

mobility and physical attractiveness in the US. We do not interpret these 

relationships, but future research may further investigate these patterns.  

We do caution against overinterpretation of these findings for a few reasons. 

First, there may be differences between countries in how individual differences are 

construed, manifested, and reported. For example, the utility and origins of self-

esteem may differ between countries (Heine et al., 1999), and Japanese participants 

report lower self-esteem than do American participants (Schmitt & Allik, 2005). This 

may be partially due to Japanese participants’ reduced willingness to endorse 

extremes on a scale and less clarity on how to evaluate their own self-esteem 

(Schmitt & Allik, 2005). We do not aim to explain any such differences between 

countries, and do not make direct comparisons between the US and Japan on these 

measures. For this reason, our within-country comparisons are a strength, as we find 

evidence that for people in each country, personal mobility is more closely correlated 

with the individual differences. Another limitation is the low reliability of some 

measures, coupled with the single-item measures of popularity and physical 

attractiveness, which may not hold cross-culturally equivalence. Future research 

could investigate convergent validity of these findings using methodologies other 

than self-reports, such as peer-nominated popularity.  

When taken together, these correlations indicate that personal mobility is 

closely and positively associated with individual differences in personality, self-
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esteem, popularity, and attractiveness across both the United States and Japan. 

Comparing the personal and Relational Mobility Scales allows us to conclude that 

the Relational Mobility Scale does not strictly measure individual differences in 

relational opportunities, and that using this scale rather than the Personal Mobility 

Scale limits the influence of some individual difference variables. This study indicates 

that personal mobility is not a socioecological construct, but may still be a valuable 

tool to control for individual differences when examining the impact of societal 

relational mobility.  

Chapter 4 

Study 1c 

Having obtained evidence of the personal mobility’s scale partial invariance 

from Study 1a, as well as evidence for its correlation with individual difference 

variables in Study 1b, we now examine how both scales predict an outcome 

associated with societal relational mobility. Utilizing the Study 1a and 1b data, we 

examine how both personal mobility (as a level 1 predictor) and relational mobility 

(as both level 1 and level 2 predictors) influence how many new acquaintances 

participants report meeting over the past week, month, and 3 months. We cannot 

assume that the personal mobility scale measures the two factors of “meet” and 

“choose” with equal precision across the United States and Japan, due to the lack of 

strict invariance. Therefore, we do not compare standardized coefficients between 

these countries in the following analyses (Davidov et al., 2014; Steenkamp 

&  Baumgartner, 1998), and instead only conduct within-country analyses.  

Study 1c Method  
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In order to model how an environment’s level of relational mobility predicts 

outcomes within these countries, we treat our participants as nested within their state 

(US) or prefecture (Japan). Therefore, we used a series of multilevel models to 

account for the degree of non-independence that results from individuals sharing 

physical proximity. 

Power calculations for multilevel models are complex, with multiple factors 

influencing such calculations (Scherbaum & Ferreter, 2009). Snijders (2005) 

recommends maximizing the number of upper-level units, as this is a strongly 

influential determinant of power in multilevel models. We follow the previous 

research and judgement of Nezlek et al. (2019) and only include Level-2 units with at 

least 10 participants. Although 10 is a somewhat arbitrary number, this represents a 

compromise between maximizing the number of states and prefectures included, and 

maintaining reliable estimates for each of these units. We also excluded 53 

participants in the US sample and 95 participants in the Japanese sample for 

exceeding cut off criterions on the Mahalanobis distance on the dependent variables 

of meeting new acquaintances in the past week, month, and three months (Lüdecke 

et al., 2020).   

In the following analyses, American participants (n = 1,638) are located in 33 

different states (M participants per state = 49.64). Japanese participants (n = 2,129) 

are located in all 47 prefectures (M participants per prefecture = 45.3). Participants 

answered three questions regarding the number of new acquaintances and/or friends 

they had made in the past week, month, or three months. These serve as our 

outcome variables in the following analyses. Participants also completed the 

Relational and Personal Mobility Scales described in Study 1a. We conceptualize our 
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data as participants nested within locations (states for the US and prefectures for 

Japan). Since we only have samples from two countries, we do not incorporate this 

distinction into a higher level in this hierarchy. Rather, we analyze each model with 

both countries separately. The ability to make meaningful inferences from within-

country comparisons is a strength of socioecological frameworks (Kesebir et al., 

2010). Within-country comparisons will also ameliorate confounding factors between 

countries that may contribute to differences in how often participants report meeting 

new acquaintances.  

The construct of relational mobility refers to an attribute of the surrounding 

environment, so we average individuals’ perceptions of relational mobility within each 

unit and model this predictor on the state or prefecture level (Level 2). Since this 

measure represents an aggregation of individual-level scores, we follow the 

recommendation of Nezlek (2012), and model the state or prefecture averages of 

these scores as a Level 2 variable, meaning it will be the same for all members of 

that locality. Since there is still variability in relational mobility scores within states or 

prefectures, we also model each individual’s perception as a Level 1 variable (Cohen 

et al., 2015, pp. 564; Nezlek, 2012). Because personal mobility captures individual 

variations in freedom to leave and form relationships, we only treat this as a Level 1 

variable predicting individual outcomes within each higher-level unit.  

Study 1c Results  

We first examined the distribution of the number of new acquaintances that 

participants report meeting over various time frames of one week, one month, and 

three months. The modal response for new acquaintances met over the past week 

and month was zero, in both the American and Japanese samples. We found 
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evidence of overdispersion, meaning the variance of how many acquaintances 

participants met was greater than the mean (Cohen et al., 2015, pp. 530). In order to 

model this overdispersion, and avoid inflating parameter significance values (Cohen 

et al., 2015, pp. 530), we compared both negative binomial (NB) and Poisson error 

structures. See Figures 3 and 4 for theoretical density distributions of how many 

friends and/or acquaintances American and Japanese participants met in the past 

week. The negative binomial model assumes a Poisson distribution of count data, 

but also applies a new distribution of variance of the residuals (Cohen et al., 2015, p. 

531). This negative binomial model estimates variance from both the expected rate, 

as in the Poisson distribution, and from a second source of variance in the rate 

parameter change across individuals, which allows for greater variance than in the 

standard Poisson distribution (Cohen et al., 2015, pp. 531).  

 
Figure 3 
 
Density distributions of how many acquaintances American participants met  

 
 Note: Emp refers to empirical density. Poison and negative binomial distributions 

are theoretical.  



 36 

 
 
Figure 4 
 
Density distributions of how many acquaintances Japanese participants met 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

In order to confirm the negative binomial model was the best distribution for 

both samples of data, we compared deviance resulting from Poisson and NB 

distributions in modeling the number of acquaintances encountered over the past 

week without any predictors. The negative binomial model resulted in lower deviance 

indicated by the AIC and BIC, than the deviance resulting from a Poisson model in 

both US and Japanese samples. We utilized the glmmTMB package in R, with the 

parameterization specifying that variance increases quadratically with the mean as 

(σ2 = µ(1 + µ/θ), with θ > 0) (Brooks et al., 2017).   

We also found evidence for zero-inflation, or the presence of excess zeros 

underpredicted by a standard Poisson or negative binomial distribution in samples 

from both countries, using the “performance” package in R (Lüdecke et al., 2020), as 

Note: Emp refers to empirical density. Poison and negative binomial distributions 
are theoretical.  
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there is no current implementation of Vuong’s test for zero inflation in non-nested 

models in R (Bolker, 2020). The zero-inflated distribution assumes that there are two 

sources of zero counts (He et al., 2014). Structural zeros arise from individuals who 

will always report meeting zero new acquaintances, whereas sampling zeros reflect 

a zero due to the sampling distribution, which could have been a nonzero number 

(He et al., 2014). The zero-inflated model negative binomial resulted in lower 

deviance compared to both the standard negative binomial model and the zero-

inflated Poisson model.  

Unconditional Model – US  

We first ran an unconditional or null model predicting the number of new 

friends and/or acquaintances participants reported meeting over the past week, with 

only an intercept, and predicting the zero-inflation model from all predictors equally. 

Research and guidance are scarce for the best practices for partitioning variance in 

multilevel models for overdispersed count data (Leckie et al., 2019). We interpret the 

variance partition coefficient (VPC), or the ratio of the estimated between-states 

variance to the total residual variance, as how influential clusters are on the findings 

(Leckie et al., 2019). Under these conditions, the VPC is equal to the intraclass 

correlation (ICC), or the expected correlation between two individuals from the same 

state (Leckie et al., 2019). The ICC = .018, indicating a low correlation in expected 

responses between two individuals from the same state. Although this estimated ICC 

is low, the theoretical rationale for modeling variations in relational mobility between 

and within states is strong enough to continue treating our data as nested.  

This null model estimates the overall log-count of meeting a new 

acquaintance in the past week as 0.36, which is the fixed intercept. The incidence 
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rate ratio (IRR), or the average participant’s expected rate for meeting new 

acquaintances in the past week is 1.44. The variance of the deviation of individual-

specific intercepts from the overall intercept is 0.02, which is also the level 2 random 

intercept variance (Sommet & Morselli, 2017). The zero-inflated model specifies the 

likelihood of a structural or extra zero on the outcome variable (Brooks, 2017). See 

Table 5 for fit information and parameter estimates of both the count and zero-

inflated models.  
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Table 5 
Model Parameters for How Many Acquaintances Met in the Past Week (US)  
 Null  Random Intercept Random Slope of 

Personal Mobility  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate  Standard 
Error  

Intercept  0.36*** 0.07  0.46*** 0.11  0.43*** 0.12 

Personal mobility     0.26*** 0.06  0.29*** 0.06 

Relational 
mobility (Level 1)  

  -0.10 0.06 -0.11 0.06 

Relational 
mobility (Level 2)  

   0.80* 0.37  0.76* 0.37 

Gendera   -0.04 0.06 -0.04 0.06 

Age   -0.002 0.002 -0.002 0.00 

Marital statusb    0.080 0.10  0.08 .10 

Random Effects Variance Components  

Intercept 0.02 
(0.15) 

  0.02 
(0.13)  

 

 0.03 
(0.17) 

 

Personal mobility        0.01 
(0.10) 

 

Zero-Inflated Model  

Intercept  -1.60*** 0.33 -1.67 *** 0.29 -1.70  
(0.30)*** 

 

Personal mobility    -1.22*** 0.21 -1.20 
(0.21)*** 

 

Model Fit  

AIC 4974.20  4826.4  4827.1  

BIC 4995.80  4885.8  4897.4  

Dispersion  1.97  2.47  2.47  

Note. Standard deviations in parentheses.  aMale = 0, Female = 1, bSingle = 0, Married = 1 
 *p < .05, **p < .01, ***p < .001  
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Random Intercept Models - US  

Next, we added in our predictors to the multilevel negative binomial model. 

We include relational mobility as a predictor on both level 1 and level 2, and personal 

mobility on level 1. We also control for the marital status, age, and gender of 

participants in all following analyses. Level-1 predictors were group-mean centered, 

representing an individual’s deviation from the state or prefecture average. Level-2 

predictors were grand-mean centered.   

By comparing deviance of random intercept models in both countries, we 

determined personal mobility better predicted structural zeros than (a) all parameters 

equally, (b) relational mobility at either level, or (c) gender, age, and marital status. 

Therefore, for all following analyses we use this zero-inflated negative binomial 

distribution, with personal mobility predicting the presence of structural zeros, to 

account for our overdispersed count data with excess zeros.  

First we tested the random intercept model. See table 5 for parameter 

estimates. In this model, individuals’ personal mobility significantly predicted the 

number of friends they reported meeting over the past week. Perceptions of 

relational mobility aggregated on a state level did significantly predict this outcome, 

whereas on the individual level, perceptions of relational mobility did not predict how 

many new acquaintances participants met.  

We also tested a random-slope model, in which the slope of personal mobility 

could vary between states. When modeling this random slope parameter, the same 

predictors of personal mobility and level-2 relational mobility remained significant. 

However, this model did not significantly reduce deviance compared to the random 

intercept model. We dropped the random effect parameter to preserve parsimony, 
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prevent overparameterization of data, and allow for interpretable estimates (Bates, 

2008), retaining the random intercept estimation as our final model.   

We repeated this same series of analyses for the other two dependent 

variables (acquaintances met over the past month and past three months). We found 

a similar pattern of results, with personal mobility significantly predicting the number 

of friends met both over timeframes. In both of these models, the individual 

perceptions of relational mobility (level 1) were non significant in predicting the log-

counts of new friends, while the state-level measures of relational mobility (level 2) 

remained significant as predictors. Full parameter estimations for each outcome we 

modeled are reported in tables 6 and 7. In table 6, we do not present fit indices for 

the null model predicting friends and/or acquaintances, due to model convergence 

issues. This was resolved upon entering predictors and specifying that only personal 

mobility predicts the zero-inflation part of the model. Similarly, we do not present 

error estimates or significance values in table 7 for the random slope model due to 

singular fit when estimating the random slope parameter. We consider the random 

intercept model as final for both outcomes of friends met in the past month and three 

months.  
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Table 6 
Model Parameters for How Many Acquaintances Met in the Past Month (US)  

Note. Standard deviations in parentheses.  Due to model convergence problem, fit indices 
not available for null model. aMale = 0, Female = 1, bSingle = 0, Married = 1 
*p < .05, **p < .01, ***p < .001  

 Null  Random Intercept Random Slope  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate Standard 
Error  

Intercept  1.10 0.03*** 1.09*** 0.10 1.07*** 010 

Personal 
mobility  

  0.41*** 0.05 0.42*** 0.05 

Relational 
mobility (Level 1)  

  -0.03 0.05 -0.04 0.05 

Relational 
mobility (Level 2)  

  0.76** 0.29 0.67* 0.30 

Gendera   0.005 0.05 0.004 0.5 

Age   -0.0003 0.002 -0.00007 0.002 

Marital statusb    0.11 0.09 0.11 0.9 

Random Effects Variance Components    

Intercept 0.00 
(.00) 

  0.01 
(0.07)  

 

 0.01 
(0.11) 

 

     0.01 
(0.08) 

 

Zero-Inflated Model    

Intercept  -17.20 1646.0 -3.17 
(0.42)*** 

 -3.17 
(0.43)*** 

 

Personal 
mobility  

  -1.36 
(0.24)*** 

 -1.34 
(0.24)*** 

 

Model Fit    

AIC   7163.60  7164.9  

BIC   7223.00  7235.1  

Dispersion  1.01  1.48  1.49  
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Table 7 
Model Parameters for How Many Acquaintances US Participants Met in the Past 
Three Months (US) 
 Null  Random Intercept Random Slope of 

Personal Mobility  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate  Standar
d Error  

Intercept  1.81*** 0.03 1.83*** 0.09 -1.82  

Personal 
mobility  

  0.44*** 0.04 0.45  

Relational 
mobility (Level 1)  

  -0.03 0.05 -0.03  

Relational 
mobility (Level 2)  

  0.80** 0.25 0.78  

Gendera   0.03 0.05 0.03  

Age   -0.003 0.002 -0.003  

Marital statusb    0.10 0.08 0.10  

Random Effects Variance Components  

Intercept 0.00 
(0.00)  

 0.00 
(0.00)  

 0.002 (0.05)  

Personal 
mobility   

     0.003 (0.06)  

Zero-Inflated Model  

Intercept  -19.32 0.99 -4.53*** 0.82 -4.54  

Personal 
mobility  

  -1.52*** 0.39 -1.52  

Model Fit  

AIC 9462.9  9244.0  9247.4  

BIC 9484.5  9303.4  9317.6  

Dispersion 0.946  1.19  1.19  

Note. Standard deviations in parentheses.  aMale = 0, Female = 1, bSingle = 0, Married = 1. 
Estimates not presented in random slope model are due to model convergence issue.  
*p < .05, **p < .01, ***p < .001  
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Although the problems of overdispersion and excess zeros are less 

pronounced when modeling the number of new friends met over a longer period of 

time (as evidenced by the lower dispersion parameters in tables 6 and 7), and higher 

mean counts, we retain the zero-inflated portion of the model for consistency. We did 

run models without this zero-inflated parameter, and the patterns of predictor 

significance remained consistent.   

Unconditional Model - Japan  

We test an unconditional or null model for the Japanese data, predicting the 

number of new friends participants reported meeting over the past week, with only an 

intercept. The ICC = .014, indicating a low correlation in expected responses 

between two individuals from the same state. However, for the stated theoretical 

reasons, we continue treating individuals as nested within prefectures. This null 

model estimates the overall log-count of meeting a new acquaintance in the past 

week as 0.07, which is the fixed intercept. The incidence rate ratio, or the average 

participant’s expected rate for meeting new acquaintances in the past week is 1.07. 

The variance of the deviation of individual-specific intercepts from the overall 

intercept is 0.02, which is also the level 2 random intercept variance (Sommet & 

Morselli, 2017). See table 8 for fit information and parameter estimates of this 

model.  

Random Intercept  Models - Japan  

Next, we added in level 1 predictors of relational mobility and personal 

mobility, and the level 2 predictor of state-averaged relational mobility. We also 

control for marital status, age, and gender of participants. First we tested the random 

intercept model. See table 8 for parameter estimates.  
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Again, we determined that personal mobility better predicted structural zeros 

than (a) all predictions equally, (b) relational mobility at either level, or (c) gender, 

age, and marital status. In equations predicting both acquaintances met in the past 

month and the past three months, individual perceptions of relational mobility also 

predicted the presence of structural zeros. However, modeling this additional 

predictor did not change the significance of any predictors in the conditional portion 

of these models.  
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Table 8 
Model Parameters for How Many Acquaintances Met in the Past Week (Japan)  
 Null  Random Intercept Random Slope of 

Personal Mobility  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate  Standar
d Error  

Intercept  0.07 0.14 0.53* 0.23 0.49* 0.24 

Personal 
mobility  

  0.25* 0.11 0.17 0.12 

Relational 
mobility (Level 1)  

  0.23** 0.08 0.25** 0.08 

Relational 
mobility (Level 2)  

  0.28 0.67 0.43 0.72 

Gendera   -0.14 0.12 -0.15 0.12 

Age   -0.01 0.005 -0.01* 0.005 

Marital statusb    -0.17 0.21 -0.15 0.21 

Random Effects Variance Components  

Intercept 0.02 
(0.13) 

 0.03 
(0.17) 

 0.04 (0.20)  

Personal 
mobility   

    0.05 (0.22)   

Zero-Inflated Model  

Intercept  1.14*** 0.17 1.18*** 0.16 1.16*** 0.16 

Personal 
mobility  

  -0.79*** 0.15 -0.85*** 0.16 

Model Fit  

AIC 2537.5  2467.0  2468.9  

BIC 2560.1  2529.3  2542.6  

Dispersion  3.36  4.97  5.52  

Note. Standard deviations in parentheses.  aMale = 0, Female = 1, bSingle = 0, Married = 1 
*p < .05, **p < .01, ***p < .001  
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To maintain consistency and aid in interpretability, we only use personal 

mobility to predict structural zeros, to account for our overdispersed count data with 

excess zeros in the following analyses. We ran a series of random-intercept models, 

and then added the random slope variance parameter of personal mobility, allowing 

the effect of personal mobility to vary between prefectures. This random slope 

parameter produced a singular fit in one outcome (acquaintances met over the past 

week). In the other two outcomes the parameter was estimable, but only significantly 

reduced deviance as compared to the random intercept model in one outcome 

(acquaintances met over the past three months). Therefore, we do not model the 

random slope variance, and consider the random intercept models as final for all 

three outcomes.  

When predicting the number of friends met over the past week, month, and 

three months, individual-level ratings of personal mobility significantly predict these 

outcomes. Individual-level perceptions of the environment’s relational mobility also 

significantly predict the log-count of new acquaintances across the three time spans. 

Overall, we find evidence that perceptions of relational mobility aggregated on the 

prefecture level (level 2) also predicted the log-count of new friends encountered, 

with a few exceptions. The model predicting friends met in the past week presented 

one such diversion from this pattern, with this level 2 relational mobility a 

nonsignificant predictor. Additionally, prefecture-level relational mobility is a 

marginally significant predictor in the model representing the time frame of the past 

month. Tables 9 and 10 show fit information and parameter estimates for the models 

predicting acquaintances encountered over the past month and three months, 

respectively.  
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Table 9 
Model Parameters  for How Many Acquaintances Met in the Past Month (Japan) 
 Null  Random Intercept Random Slope of 

Personal Mobility  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate  Standar
d Error  

Intercept  0.55*** 0.11 1.00*** 0.19 0.94*** 0.20 

Personal 
mobility  

  0.39***  0.08 0.36** 0.11 

Relational 
mobility (Level 1)  

  0.26*** 0.08 0.27*** 0.08 

Relational 
mobility (Level 2)  

  1.15t 0.60 1.36* 0.63 

Gendera   -0.17 0.10 -0.16 0.10 

Age   -0.01 0.004 -0.01 0.004 

Marital statusb    0.12 0.16 0.15 0.16 

Random Effects Variance Components  

Intercept 0.05 
(0.21) 

 0.04 
(0.21) 

 0.03 (0.17)  

Personal 
mobility   

     0.06 (0.25)  

Zero-Inflated Model  

Intercept  0.20 0.17 0.24 0.15 0.25 0.15 

Personal 
mobility  

  -0.91*** 0.13 -0.91*** 0.14 

Model Fit  

AIC 4695.3  4555.7  4556.3  

BIC 4718.0  4618.0  4630.0  

Dispersion 0.82  0.99  1.04  

Note. Standard deviations in parentheses.  aMale = 0, Female = 1, bSingle = 0, Married = 1 
*p < .05, **p < .01, ***p < .001, tp < .06 
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Table 10 
Model Parameters for How Many Acquaintances Met in the Past Three Months 
(Japan)  
 Null  Random Intercept Random Slope of 

Personal Mobility  

Fixed Effects Estimate  Standard 
Error  

Estimate  Standard 
Error   

Estimate  Standar
d Error  

Intercept  0.87*** 0.14 1.40*** 0.19 1.27*** 0.19 

Personal 
mobility  

  0.45*** 0.08 0.52*** 0.11 

Relational 
mobility (Level 1)  

  0.43*** 0.07 0.45*** 0.07 

Relational 
mobility (Level 2)  

  1.54** 0.56 1.57*** 0.58 

Gendera   -0.21* 0.09 -0.19* 0.09 

Age   -0.01** 0.004 -0.01* 0.004 

Marital statusb    0.13 0.17 0.17 0.17 

Random Effects Variance Components  

Intercept 0.04 
(0.19) 

 0.04 
(0.20) 

 0.03 (0.18)  

Personal 
mobility   

     0.13 (0.37)  

Zero-Inflated Model  

Intercept  -1.25* 0.57 -0.75*** 0.22 -0.76*** 0.23 

Personal 
mobility  

  -0.86*** 0.14 -0.83*** 0.15 

Model Fit  

AIC 6888.6  6738.1  6730.7  

BIC 6911.3  6800.4  6804.3  

Dispersion 0.33  0.48  0.50  

Note. Standard deviations in parentheses.  aMale = 0, Female = 1, bSingle = 0, Married = 1 
*p < .05, **p < .01, ***p < .001  
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Study 1c Discussion  

Previous research has established the broad impact of relational mobility on 

behaviors and beliefs in close relationships. However, questions remain regarding 

the extent to which the relational mobility scale quantifies the intended 

socioecological construct, rather than aggregates of individual difference. Little 

research has compared how an individual’s perceptions of their environment’s 

relational mobility versus locality-averaged perceptions of relational mobility predict 

outcomes. Further, despite the theoretical reasons for avoiding capturing personal-

level attributes in measures of relational mobility, there is value in controlling for such 

a measure of personal mobility, as well as comparing its influence with that of 

relational mobility.  

 Thomson and colleagues (2018) found that on a country level, higher 

perceptions of relational mobility positively correlate with the number of 

acquaintances met in the past month. However, we are not aware of research 

investigating whether this relationship replicates within-countries or over time frames 

shorter or longer than one month. Further, although people should be able to 

recognize and report the relational mobility of their environment reasonably well 

(Yuki et al., 2007), since individuals each are surrounded by unique micro-societies, 

there is individual-level variation in perceptions of relational mobility. The extent to 

which individual versus locality-aggregated perceptions of relational mobility differ in 

their predictive utility are still unclear.  

In this study, we found support for the hypothesis that personal mobility 

robustly predicts the number of new acquaintances participants met in both the 

United States and Japan, across the past week, month, and three months. 
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Individual-level perceptions of environmental relational mobility did not significantly 

predict the retrospective reports of new friends in the US across any length of time, 

but it did predict these outcomes for Japanese participants. We also found overall 

support for the hypothesis that locality-aggregated relational mobility (states in the 

US, and prefectures in Japan) would significantly predict the number of new 

acquaintances encountered. Despite a few exceptions to this pattern in Japan, 

relational mobility as a level 2 predictor predicted these outcomes, even when 

controlling for individual-level perceptions of this environmental characteristic.  

We conclude that locality-aggregated measures of relational mobility predict 

whether individuals made new friends or acquaintances better than individual level 

perceptions of how freely others in their environment can leave and form 

relationships. This finding provides evidence supporting the conceptualization of 

relational mobility as a socioecological, rather than an individual-level characteristic. 

These results also indicate the importance of considering and controlling for 

individual-level personal mobility in predicting how many new friends people 

encounter. Since personal mobility is dependent to some degree on the 

environment’s relational mobility, we believe that both constructs should be 

considered in tandem. Representing both of these constructs allows us to conclude 

that the relational mobility scale’s influence is best assessed on the environmental 

and not individual level, and that personal mobility exerts influence on interpersonal 

encounters, even when accounting for both environmental and individual-level 

perceptions of relational mobility.  

Limitations and Future Directions  
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Although we believe this study provides new evidence that the relational 

mobility scale exerts influence on the environmental level, several factors may limit 

generalizability. One potential issue is that the item measuring the number of new 

friends and/or acquaintances met may have been interpreted differently across 

countries, given that the definitions of the terms “friend” and “acquaintance” are not 

identical in English and Japanese. Although we model these occurrences within-

country and therefore do not make comparisons between the countries, further 

research should examine potential differences in how participants respond to 

questions regarding meeting new acquaintances.  

Additionally, participants’ retrospective reporting how many new 

acquaintances they encountered in a given period of time may be prone to memory 

biases. Although we removed data from participants who reported inflated counts on 

all three outcomes, memory biases could either over inflate or depress the reported 

counts. Since this was a cross-sectional survey, we cannot establish whether the act 

of meeting new people actually alters perceptions of one’s own personal mobility, or 

perceptions of the broader environment’s relational mobility. A reciprocal relationship 

between these variables is likely to exist, such that people may base their 

evaluations of their personal ability to form new relationships off of past experiences 

of actually meeting new friends. Since participants respond to the scale about 

potential, rather than actual opportunities, we do not believe a reinforcing relationship 

between personal mobility and encounters with new friends poses a threat to 

validity.  

We believe that one of our study’s strengths lies in using a multilevel 

structure to represent the influence of the locality-averaged relational mobility, while 
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controlling for both  individual’s perceptions of this construct and their personal 

mobility at the lower level. In the future, such data may be modeled through alternate 

techniques that can better handle the presence of outliers, along with overdispersion 

and excess zeros, such as the variance shift model for count data (Gumedze & 

Chatora, 2014).  

We did not draw the conclusion that individual-level relational mobility reliably 

predicts interpersonal outcomes differentially in Japan than in the United States. 

However, given the pattern of findings, in which level-1 relational mobility significantly 

predicted encountering acquaintances only in Japan, and not in the US, this may be 

a question meriting further research. Overall, these analyses indicate that higher 

relational mobility within a locality reliably predicts the number of new friends 

individuals within that state or prefecture encounter, even controlling for their 

personal mobility and individual-level perceptions of relational mobility.  

Chapter 5 

Overall Discussion 

Though the construct of relational mobility robustly predicts behaviors and 

beliefs in close relationships, and accounts for many observed cross-cultural 

differences in this domain, questions remain about how to quantify the construct. 

These studies provide evidence that one proposed alternate measure, the Personal 

Mobility Scale, demonstrates partial measurement invariance across the United 

States and Japan. In comparing personal mobility’s correlations with individual 

differences to those of relational mobility’s correlations with the same variables, we 

found that personal mobility was more closely related to Extraversion, self-esteem, 

attractiveness, and popularity. When controlling for this measure of personal mobility, 
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we found that state or prefecture-level relational mobility still predicted how many 

new friends participants met, whereas individual-level perceptions of relational 

mobility did not consistently predict this outcome. This provides evidence that 

relational mobility is best evaluated as a locality-level construct, and not as an 

individual difference variable. Further, the predictive utility of personal mobility 

indicates that this variable should be considered in tandem with relational mobility. 

We interpret these findings as supporting the idea of controlling for individual-level 

personal mobility in evaluations of relational mobility’s influences.  

Study 1a extends relational mobility measurement properties to the Personal 

Mobility Scale, finding evidence of the same two-factor structure and partial 

measurement invariance that emerged in the Relational Mobility Scale (Thomson et 

al., 2018). Studies 1b and 1c clarify the relationship between relational and personal 

mobility, first iterated by Yuki et al. (2007). 

Study 1b supports one rationale for using the Relational Mobility Scale rather 

than the Personal Mobility Scale to measure the socioecological construct, finding 

that the Relational Mobility Scale is less associated with individual differences in self-

esteem, popularity, attractiveness, and some personality traits than is personal 

mobility. Study 1c extends earlier findings linking relational mobility to the number of 

new friends and/or acquaintances met on a country-level (Thomson et al., 2018).  

The use of multilevel models to disentangle the influence of relational mobility 

between individual-level and state or prefecture-level from personal mobility was a 

strength of our study, as was the within-country design. These features give us 

greater confidence that the relational mobility scale is measuring a socioecological 

characteristic of environments surrounding individuals, rather than either aggregated 
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individual differences or other differences between cultures. Despite these strengths, 

the inclusion of only two countries in these models does limit our interpretation (Boer 

et al., 2018; van de Vijver & Leung, 2000). Future research should seek to expand 

the countries represented in this model to broaden generalizability. Specifically, 

these findings should be replicated in other countries with differing levels of relational 

mobility, such as Latin American countries, which often rank highly in relational 

mobility, but display anomalous patterns in behaviors and beliefs regarding 

interpersonal relationships (Thomson et al., 2018). 

 Overall, our study supports the conceptualization of relational mobility as a 

construct measuring environmental characteristics, and not solely individual 

differences. Given the recent rise in popularity of socioecological approaches (Oishi 

& Graham, 2010), a greater understanding of the measurement properties of the 

Relational and the Personal Mobility Scale is essential. Although relational mobility is 

hypothesized to exert effects at the environmental level, our study provides evidence 

that these locality-averaged perceptions of relational mobility more consistently 

predict outcomes, even when controlling for personal mobility. A more detailed 

understanding of the measurement properties and predictive utility of the Personal 

Mobility Scale allows for investigation of whether the Relational Mobility Scale 

actually assesses a socioecological construct. Together, these two studies provide 

evidence supporting validity of both the Relational and Personal Mobility Scales.  
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Appendix A 

Supplemental Analyses  

We anticipate a reader asking the question of whether a level-2 personal 

mobility variable would predict meeting new friends in the same way as locality-

aggregated relational mobility. In other words, does level-2 relational mobility still 

predict meeting new friends when accounting for level-2 personal mobility? This 

question may provide further evidence regarding if relational mobility does in fact 

measure an environmental trait, and not aggregates of individuals’ personal mobility. 

This supplemental section addresses this anticipated question. Analyses described 

in this section were not a priori hypothesis nor were they main aims of our study. 

However, we believe that addressing this question adds value to our study and better 

informs the future directions for research incorporating relational mobility.  

 In answering this question of whether level-2 personal mobility predicts how 

often respondents encounter new friends and/or acquaintances, we first briefly 

describe the relevant theoretical background. Unlike relational mobility, personal 

mobility is not a socioecological construct and does not measure an environmental 

characteristic. Although personal mobility is an individual-level construct, a locality-

averaged measure of personal mobility may also hold meaning. Personal mobility 

aggregated at the state or prefecture level may reflect regional differences in how 

attractive and desirable people consider themselves as relational partners.  

 Although the construct of personal mobility may hold meaning at the locality 

level, we did not incorporate level-2 personal mobility into our main study for several 

reasons. Our first reason was on a theoretical basis. Individual-level personal 

mobility should predict meeting new friends more strongly than personal mobility 
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aggregated by prefecture or states. The purpose of Study 2 was to compare level-1 

and level-2 measures of relational mobility with individual-level personal mobility to 

clarify whether the Relational Mobility Scale captures the intended socioecological 

construct, or instead reflects aggregates of individuals’ personal mobility. By 

controlling for level-1 personal mobility in our analyses, we addressed the question of 

whether a region’s relational mobility predicts the number of friends a participant met 

above and beyond an individual’s own ability to leave and form relationships. We did 

not ask the question of whether a region’s aggregated personal mobility also 

predicted the number of acquaintances met over the past week, month, or three 

months, as analyzing personal mobility at a state or prefecture level was not a main 

goal of our study.  

Although we do not adopt this research question as an aim of our study, we 

do consider it a valid question that may be raised in response to Study 2. Therefore 

we modeled personal mobility on the environmental level to test whether this variable 

significantly predicts meeting new acquaintances when controlling for individual-level 

personal and relational mobility, as well as environmental relational mobility and 

demographic factors. We ran a set of three models in both the US and in Japan, 

predicting new acquaintances met over the past week, month, and three months. We 

utilized a series of multilevel negative binomial regression models, using the same 

data and methodology presented in Study 1c.  

Results indicate that level-2 personal mobility does not significantly predict 

these outcomes of meeting new friends and/or acquaintances. Across all three 

outcomes in the United States, level-2 personal mobility did not predict meeting new 

friends, although individual-level personal mobility continued to significantly predict 
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these encounters. However, in all three models state-level relational mobility became 

a nonsignificant predictor of meeting new people.  

 In Japan, this level-2 personal mobility variable also did not significantly 

predict the number of new friends or acquaintances individuals encountered. In these 

three models, the addition of the prefecture-level personal mobility predictor did not 

change the results presented in Study 1c. Overall, individual-level personal mobility 

and relational mobility, as well as prefecture-level relational mobility all still predicted 

the outcomes.  

 Taken together, the supplemental models provide evidence that personal 

mobility is best measured as an individual-level characteristic and not as an 

environmental variable. Results of these models also indicate that there may be 

differences between the US and Japan in how level-2 relational mobility predicts 

meeting new acquaintances, when accounting for level-2 personal mobility. Since 

this question was not a research aim of our study, we do not draw conclusions based 

on this and do not provide post-hoc explanations for these findings. Future research 

may investigate whether there are differences in the predictive utility of region-level 

relational mobility when controlling for regional personal mobility, and what such 

differences mean. Overall, we believe that our supplementary models provide 

additional evidence to support the use of personal mobility as a level-1 measure of 

how much opportunity and choice people have to form and dissolve their 

relationships.  
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Appendix B 

Relational Mobility Scale 

Participant instructions: How much do you feel the following statements accurately 

describe people around you, who are about the same age as yourself (friends and 

acquaintances in your school, colleagues in your workplace, residents in your town, 

etc.) in the society in which you live? Regarding those people around you, please 

indicate to what extent you agree or disagree with the following statements. “Groups” 

in some items refer to collections of people who either are related to each other, or 

who share the same goals, such as friendship groups, hobby groups, sports teams, 

and companies. 

1. They (the people around you) have many chances to get to know other 

people. 

2. It is common for these people to have a conversation with someone they 

have never met before. 

3. They are able to choose the people whom they interact with in their daily life. 

4. There are few opportunities for these people to form new friendships. (R) 

5. It is uncommon for these people to have a conversation with people they 

have never met before. (R) 

6. If they did not like their current groups, they would leave for better ones. 

7. It is often the case that they cannot freely choose who they associate with. 

(R) 

8. It is easy for them to meet new people. 

9. Even if these people were not completely satisfied with the group they 

belonged to, they would usually stay with it anyway.(R) 
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10. They are able to choose the groups and organizations they belong to. 

11. Even if these people were not satisfied with their current relationships, they 

would often have no choice but to stay with them. (R) 

12. Even though they might rather leave, these people often have no choice but 

to stay in groups they don't like. (R) 
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Appendix C 

Personal Mobility Scale 

Participant Instructions: How much do you feel the following statements accurately 

describe yourself? Regarding yourself, please indicate to what extent you agree or 

disagree with the following statements. "Groups" in some items refer to collections of 

people who either are related to each other, or who share the same goals, such as 

friendship groups, hobby groups, sports teams, and companies. 

and companies. 

1. I have many chances to get to know other people. 

2. It is common for me to have a conversation with someone I have never met 

before. 

3. I am able to choose the people whom they interact with in their daily life. 

4. There are few opportunities for me to form new friendships. (R) 

5. It is uncommon for me to have a conversation with people I have never met 

before. (R) 

6. If I did not like my current groups, I would leave for better ones. 

7. It is often the case that I cannot freely choose who I associate with. (R) 

8. It is easy for me to meet new people. 

9. Even if I was not completely satisfied with the group I belonged to, I would 

usually stay with it anyway.(R) 

10. I am able to choose the groups and organizations I belong to. 

11. Even if I was not satisfied with my current relationships, I would often have no 

choice but to stay with them. (R) 
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12. Even though I might rather leave, I often have no choice but to stay in groups 

I don't like. (R) 
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