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A B S T R A C T

Humility, as a virtue and personality trait, promotes the development of other positive qualities in individuals. 
Across two studies, we employed economic game paradigms dictator game (DG) and ultimatum game (UG) to 
measure individuals' fairness behavior and explore the role of humility on fairness. The results revealed that 
individuals with high levels of trait humility behaved more fairly (Study 1, N = 72), and humility priming could 
also promote fairness behavior (Study 2, N = 60). Furthermore, humble individuals exhibited higher levels of 
fairness perceptions in the DG, while they adhered more closely to their internal fairness perceptions in the UG, 
despite there being no significant difference in fairness perceptions compared to the control group. Our findings 
suggest that humility promotes individuals to behave more fairly while holding higher fairness perceptions. 
These results contribute to a deeper understanding of the value of humility, and offer a feasible pathway to 
promote fairness and harmony in society.

1. Introduction

As an important trait and valuable virtue, humility is increasingly 
valued by philosophers, psychologists and society. Alfred Lord Tennyson 
referred to it as “the highest virtue, the mother of them all”, while 
Immanuel Kant viewed humility as a “meta-attitude which constitutes 
the moral agent's proper perspective on himself” (Grenberg, 2005). 
Psychologists also consider it a “foundational” virtue (Nadelhoffer & 
Wright, 2017; Stellar et al., 2018; Wright et al., 2017) and previous 
research has highlighted the positive effects of humility on oneself, such 
as promoting well-being (Zheng & Wu, 2020) and contributing to suc-
cess in interpersonal relationships (Davis et al., 2013). However, an 
important yet currently less researched issue is the positive effects of 
humility in social interactions, especially its relationship with other 
virtues within this process. Among these, fairness is an important prin-
ciple in social interactions (McAuliffe et al., 2017) and a valuable virtue, 
often mentioned alongside humility by philosophers, such as Adam 
Smith in The Theory of Moral Sentiments. Some theoretical psychologists 
have also noted the relationship between humility and fairness, sug-
gesting that humble individuals tend to have higher fairness percep-
tions, and even considering fairness to be one of the core concepts of 
humility (Chancellor & Lyubomirsky, 2013; Nuyen, 1998), yet this 

understanding remains theoretical and requires empirical investigation. 
Across two studies we examine the relationship between humility and 
fairness to help us understand the value of humility.

1.1. Humility

Humility, as a personality trait, encompasses several aspects 
including moderate self-awareness, low self-focus, high other-focus, and 
appreciation of the value of others and all things (Lee & Ashton, 2004; 
Nadelhoffer & Wright, 2017; Tangney, 2000). Individuals with high 
humility traits often perceive themselves as ordinary and do not seek 
special treatment, while those with low humility traits tend to exhibit 
self-enhancement bias, considering themselves superior and entitled to 
special treatment (Lee & Ashton, 2004). This realistic self-view among 
humble individuals arises from their particular psychological posi-
tioning within the context of a larger world, allowing them to shift their 
focus from themselves to others (Nadelhoffer & Wright, 2017). Based on 
it, they could recognize themselves as limited and fallible beings, 
thinking about and caring about others (Nadelhoffer & Wright, 2017; 
Worthington Jr. et al., 2021).

Among the various aspects of humility, theoretical research also 
suggests that the core concept of humility mainly lies in low self-focus 
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and high other-focus (Davis et al., 2011; Nadelhoffer & Wright, 2017; 
Worthington Jr. et al., 2021). Specifically, low self-focus indicates that 
humble individuals have a more accurate view of the self and possess a 
low self-focus cognitive tendency, which can be explained from the 
perspective of psychological positioning (Nadelhoffer & Wright, 2017). 
Humble individuals examine themselves within the context of a larger 
world, perceiving themselves as part of the whole, and recognizing their 
own limitations. This leads to two main outcomes: on one hand, they are 
able to overcome self-enhancement biases and have a more accurate 
self-assessment of their abilities and achievements (Ashton & Lee, 2007; 
Owens et al., 2013; Tangney, 2000; Zheng et al., 2022); on the other 
hand, they also exhibit a more open self-view, acknowledging and 
accepting their shortcomings, and demonstrating greater openness and 
responsiveness to negative self-information (Exline, 2008; Tangney, 
2000). When facing threats of death, humility can also alleviate indi-
vidual anxiety and reduce the occurrence of unethical behavior (Kesebir, 
2014).

Additionally, humble individuals also exhibit a high level of other- 
focus. With holding the particular psychological positioning, humble 
individuals are able to shift their attention away from themselves, 
appreciating and recognizing the value of others (Davis et al., 2010; 
Zheng et al., 2022). Humble individuals can better understand and 
experience themselves as only one among a group of other morally 
relevant beings, whose interests are as legitimate, and as worthy of 
attention and concern, as their own (Nadelhoffer & Wright, 2017). By 
paying close attention to others, humble individuals integrate them-
selves into the lives of others, greatly expanding the scope of personal 
needs and interests, and linking the happiness of others to their own.

Due to the complexity of the concept of humility, we combined self- 
report measures with humility priming in this study to better assess 
individuals' humility levels. Furthermore, the method of priming can 
help us better explore the causal relationships between humility and 
other concepts. Researchers have developed several scales to measure 
humility, each capturing different dimensions of humility (McElroy- 
Heltzel et al., 2019). However, there is a challenge with self-report 
measurement of humility, as individuals who are the humblest are 
likely to underreport their own humility, fearing it may be perceived as 
boasting (Davis et al., 2011). Therefore, in addition to self-report scales, 
we also employed humility priming to induce individuals' humility 
states. Research indicates that humility is also a dynamic state, shifting 
according to fleeting emotions and emotionally evocative contexts 
(Stellar et al., 2018). Priming individuals' humility state can prompt 
them to exhibit behaviors consistent with those of individuals with high 
humility traits (Kesebir, 2014; Tong et al., 2016). Comparing the 
different performances between the humility priming group and the 
control group can help us attribute these differences to humility and 
examine the causal relationships between humility and other concepts.

1.2. Humility and fairness

In social life, fairness involves the distribution of resources and needs 
among individuals and can be defined as the proportion of (material and 
immaterial) resources individuals receive compared to their legitimate 
needs (Rescher, 2002). Fair individuals treat others in the same or 
similar way (Peterson & Seligman, 2004) and are able to maintain 
cooperative relationships with large numbers of unrelated — and often 
unfamiliar — others (McAuliffe et al., 2017). Fairness helps stimulate 
individuals' intrinsic motivation, leading to higher levels of creativity 
(Saether, 2020), and promotes willingness to cooperate among in-
dividuals within groups, fostering a more harmonious and cooperative 
group atmosphere (Tyler, 1989). Given that fairness plays a crucial role 
in social interactions and holds significant importance for individual and 
societal development, how to promote fairness behavior among people 
has been a hot topic of concern for researchers and society. While 
research indicates that people generally hold beliefs in fairness 
(McAuliffe et al., 2017) and are sometimes even willing to incur costs to 

avoid unfairness, there are significant individual differences in fairness 
behavior that some people are more likely to overcome selfish pursuits 
of personal interests and allocate themselves less reward in economic 
game tasks (Hilbig & Zettler, 2009; Yamagishi et al., 2017).

From the perspective of psychological positioning, we hypothesize 
that humility can promote individuals' fairness. Individuals character-
ized by fairness can overcome unrestrained pursuit of their own interests 
and understand the connection between themselves and others 
(Peterson & Seligman, 2004). This presupposes that individuals not only 
focus on themselves but also pay attention to the states and needs of 
others, indicating a particular psychological positioning. Humility pro-
vides such a psychological positioning of oneself, allowing individuals to 
not merely focus on self-interest and redirect their focus towards 
external others and matters (Nadelhoffer & Wright, 2017; Stellar et al., 
2018), while possessing traits of low self-focus and high other-focus. 
Individuals with low self-focus are less concerned about their own in-
terests and desires (Leary & Terry, 2012), whereas those with higher 
other-focus tend to be more altruistic, kind, fair, and tolerant, and are 
also more willing to allocate more money to others in experiments 
(Byerly et al., 2022).

Some studies have found that humble individuals exhibit more 
prosocial behavior (Exline & Hill, 2012; LaBouff et al., 2012), which 
suggests positive consequences of the particular psychological posi-
tioning of humility. Compared to individuals with low humility traits, 
those with high humility traits tend to be more altruistic and willing to 
spend more time helping others (LaBouff et al., 2012), even showing 
kindness towards strangers or hostile individuals (Exline & Hill, 2012). 
When interacting with others, humble individuals could rise above 
comparative and competitive responses (Owens et al., 2013), acknowl-
edging and appreciating the strengths and contributions of others 
instead of feeling threatened and responding aggressively. Fairness is 
also a form of prosocial behavior; therefore, humility is likely to promote 
fairness as well. Additionally, some researchers theoretically argued that 
low self-focus and high other-focus in humble individuals, arising from 
this particular psychological positioning, contribute to their egalitarian 
beliefs (Chancellor & Lyubomirsky, 2013; Nuyen, 1998).

1.3. The effect of situational power

Furthermore, the impact of humility on fairness is also related to 
situational factors. Previous researchers have proposed the Situation, 
Trait, and Outcome Activation (STOA) model to explain the joint in-
fluence of traits and situational factors on individual social behavior (de 
Vries et al., 2016). According to the STOA model, there is mutual in-
fluence between situations and traits, where individuals may 
consciously or unconsciously perceive, select, evoke, and/or manipulate 
situations to fit their personality (situation activation). Subsequently, 
individuals exhibit behaviors that are more consistent with their traits in 
these specific situations (trait activation), and the positive or negative 
effects of their behavior are also correlated with specific situational 
factors (outcome activation).

For example, in economic game tasks often used to measure indi-
vidual fairness, such as the Ultimatum Game (UG; Güth et al., 1982) and 
the Dictator Game (DG; Forsythe et al., 1994), there are differences in 
individuals' situational power, which arises from situational factors 
rather than individual characteristics (Barends et al., 2019). In both UG 
and DG, there are two roles: the proposer, who can make an offer about 
how to allocate a certain amount of money, and the responder, who 
either accepts or rejects the offer. In the DG, the proposer can make an 
offer that the responder cannot refuse (high situational power), whereas 
in the UG, the proposer's offer can be rejected by the responder, resulting 
in zero payoff for both (low situational power). Individuals with some 
prosocial traits, such as social value orientation, exhibit more fairness in 
DG which involves high situational power (Barends et al., 2019; 
Yamagishi et al., 2017). This interaction between traits and situational 
factors in shaping individual behavior patterns aligns with the trait 
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activation of the STOA model (de Vries et al., 2016).
In this study, we focus on the influence of situational power to 

further explore the relationship between humility and fairness. Ac-
cording to the trait activation hypothesis of the STOA model (de Vries 
et al., 2016), if fairness is a characteristic of the humble individuals, they 
should exhibit greater fairness across different situations. Given the 
characteristics of humble individuals, who are low self-focus and high 
other-focus (Nadelhoffer & Wright, 2017; Worthington Jr. et al., 2021), 
they should pay more attention to the circumstances of others and not 
become overly selfish simply because of changes in situational factors. 
Therefore, we compared the behaviors of humble and non-humble in-
dividuals under conditions of high situational power (DG) and low 
situational power (UG) in both studies.

1.4. The present research

In this investigation, we examined the relationship of humility and 
fairness using the economic game paradigms UG and DG through two 
studies. Besides self-report scale of humility trait (Study 1), we also 
prime humility states (Study 2) to explore the causal relationship be-
tween humility and fair behavior. Across two studies, we examined the 
influence of situational power to further explore the features of humility 
and its relationship with fairness. Moreover, we tested whether humble 
individuals hold a higher level of fairness perceptions in Study 2. All 
procedures were approved by the Committee for Protecting Human and 
Animal Subjects of School of Psychological and Cognitive Sciences, 
Peking University, Beijing, China.

2. Study 1: the influence of trait humility on fairness

Study 1 examined the influence of humility trait on individual fair-
ness behavior using the economic game tasks UG and DG, and investi-
gated whether humble individuals exhibit greater fairness across 
different situational powers. Precious research has indicated that situ-
ational power influences individual fairness behavior, with individuals 
displaying greater fairness under high situational power (DG) conditions 
(Yamagishi et al., 2017). Due to the psychological characteristics of 
humble individuals, we believed that they should behave fairly across 
different situations. Therefore, we hypothesized that individuals with 
high trait humility will exhibit higher levels of fairness behavior, and 
while situational power influenced individuals' fairness behavior, 
humble people would behave more fairly in both UG and DG.

2.1. Method

2.1.1. Participants
According to the calculation using G*Power 3.1 (Faul et al., 2007), 

for the 2-factor mixed design ANOVA in Study 1, the required sample 
size is 34 (β = 0.8, α = 0.05, f = 0.25). We recruited a total of 72 un-
dergraduate students from the Peking University randomly (45.8 % 
male), ranging from 17 to 28 years old (M = 21.68, SD = 2.71). Par-
ticipants could get a certain reward after the study.

2.1.2. Design
Study 1 employed a 2 (humility: high humility vs. low humility; 

between-subjects) × 2 (game type: UG vs. DG; within-subjects) mixed 
design. In the experiment, participants needed to choose one from three 
offers of different levels of fairness (fair, sub-fair, unfair) in each trial. 
Therefore, the main dependent variable was the proportion of choices 
for the fair offers made by the participants. Additionally, after the 
experiment, participants were asked to complete a feedback survey, 
reporting the offers (the percentage allocating to themselves) they 
would li(‰‱㤮㘸㠠ⴱ㠮㌷㌲⁔㘸㠠ⴱ㠮㌷㌲⁔洊嬨6〰。i(‰‱⠀ഀ̀′㈮〵㔳⸸㔳㔳㈠呭ਜ਼⠀ȅ⸳㈸⥝⁔䨊ㄠ〠〠㤳㜰䨊ㄠ〠〠ㄠ㈰⸰ㄶ㌠ⴲ⸰〦‰‱‱㐮〸㐠ⴱ㜮〶㐴‵‱″〰ᤀܩ崠告‰‰‱‸⸱ㄳ〩崠㞈-



intercepts for each participant. The model's AIC value was 130.21. The 
ICC value was 0.38, indicating that the use of a LMM model was 
appropriate. The results (see Table 1) indicated that the main effect of 
trait humility was significant, with β = − 0.305, t = 70.0, p < 0.001, and 
a 95 % confidence interval of [0.090, 0.340]. The main effect of game 
type was also significant, with β = − 0.305, t = 7.0, p < 0.001, and a 95 % 
confidence interval of [− 0.402, − 0.209]. Furthermore, when the 
interaction term between trait humility and game type was added to the 
model, the coefficient for the interaction term was not significant and 
the AIC value increased to 135.25, suggesting a worse fit for the model 
with the interaction term included.

2.2.3. Offers in feedback
The result of a 2 (humility: high humility vs. low humility; between- 

subjects) × 2 (game type: UG vs. DG; within-subjects) mixed design 
ANOVA on the offers in feedback (unrelated to rewards), were consistent 
with the proportion of choices for the fair offers. The main effect of 
humility was significant, F(1, 64) = 5.57, p = 0.021, ηp

2 = 0.080, indi-
cating that individuals in the high humility group (M = 62.06, SD =
16.87) allocated a smaller percentage to themselves in the feedback 
offers compared to those in the low humility group (M = 68.10, SD =
19.49). The main effect of game type was also significant, F(1, 64) 
=92.09, p < 0.001, ηp

2 = 0.590, indicating that individuals allocated a 
smaller percentage to themselves in the UG (M = 53.77, SD = 6.37) 
compared to the DG (M = 76.58, SD = 19.53). The interaction between 

humility and game type was also not significant, F(1, 64) = 3.31, p =
0.074.

2.3. Discussion

Study 1 found that individuals with high humility traits exhibited 
higher levels of fairness behavior. Regardless of whether humility traits 
were grouped or calculated as continuous variables, the results consis-
tently showed that individuals with high humility traits made fairer 
decisions, even when it involved allocating rewards that affected their 
own interests, in both the UG and the DG tasks where they acted as 
proposers. Consistent results were also observed in offers in feedback 
which were unrelated to self-interest. Furthermore, although situational 
power (i.e., game type) influenced individuals' fairness behavior, 
humble individuals behaved more fairly both in situations of high 
situational power (DG) and low situational power (UG).

3. Study 2: the influence of humility priming on fairness

Study 1 found a positive correlation between trait humility and 
fairness, and that individuals with high humility traits behaved more 
fairly in both the UG and DG. Based on the results of Study 1, Study 2 
would explore whether priming individuals' humble state promote their 
fair behavior. Moreover, individuals' fairness perceptions, defined as an 
person's subjective feeling and evaluation of fairness, are also important 
factors (Chai et al., 2024; Ma et al., 2015; Woodley, 2017). Therefore, in 
addition to fair behavior, Study 2 also included the measurement of 
fairness perceptions to investigate whether the fair behavior of humble 
individuals stems from their own beliefs about fairness. In Study 2, we 
hypothesized that priming individuals' humble state would promote 
them to exhibit fairer behavior and possess a higher level of fairness 
perceptions.

3.1. Method

3.1.1. Participants
Same as study 1, the required sample size is 34. We recruited a total 

of 60 undergraduate students from the Peking University randomly 
(38.3 % male), ranging from 17 to 26 years old (M = 20.27, SD = 1.98). 

Fig. 1. The experimental procedure of economic game tasks in Study 1.

Table 1 
Results of LMM analysis in Study 1.

Fixed effects β SE 95 % CI t p

Intercept 0.273 1.18 [− 0.187, 0.733] 85.2 0.242
Trait humility 0.215 3.43 [0.090, 0.340] 71.0 0.001
Game type − 0.305 − 6.29 [− 0.402, 

− 0.209]
70.0 0.000

Random effects Variance
Participant 

(Intercept)
0.051

Residual 0.085

fair ~ GameType + humility + (1 | participant).
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Participants could get a certain reward after the study.

3.1.2. Design
Study 2 employed a 2 (priming condition: humility vs. control; be-

tween-subjects) × 2 (game type: UG vs. DG; within-subjects) mixed 
design. As in Study 1, the dependent variables included the proportion of 
choices for the fair offers and the offers in feedback. Additionally, par-
ticipants are asked to report their perceived fairest offers in the game to 
measure their fairness perceptions.

3.1.3. Procedure and measures
After giving their informed consent, we first randomly assigned the 

participants to either the humility priming or control conditions. In the 
humility priming condition, participants were initially required to read a 
humility story about “Zhang Ming”, adapted from Tong et al. (2016) and 
slightly revised to fit Chinese participants. The story was presented as 
follows: 

“Zhang Ming was awarded the Principal's Scholarship for his outstanding 
academic performance and was invited to give a brief speech to the 
graduating students. In his speech, he attributed his achievements to the 
help of his teachers and the support of his friends. When interviewed, 
Zhang Ming's classmates all mentioned that he never boasted about 
himself and was always willing to help his classmates academically. When 
interviewed directly, Zhang Ming stated that he could recognize both his 
strengths and weaknesses and emphasized the importance of continuously 
improving his shortcomings to strive for better.”

Then, participants in the priming condition needed to answer three 
questions: 1) “Please summarize in one word the personal quality that 
Zhang Ming possesses”; 2) “To what extent do you agree that Zhang 
Ming is a humble person?” using a 7-point Likert scale ranging from “1” 
(completely disagree) to “7” (completely agree); 3) “To what extent do 
you agree that humility is an important virtue?” using a 7-point Likert 
scale ranging from “1” (strongly disagree) to “7” (strongly agree). After 
answering the questions, participants in the humility priming condition 
were required to report a personal experience of humility. Control group 
participants were asked to report their typical daily activities at school. 
The total time for both groups was controlled at 6 to 8 min.

After the priming manipulation, participants were also asked to 
complete Rosenberg Self-esteem Scale (RSES; Rosenberg, 1965) and The 
Positive Affect and Negative Affect Schedule (PANAS; Watson et al., 
1988) to control for self-esteem or emotional factors, as previous studies 
had found that self-esteem (Sun et al., 2021) or emotional factors 
(Forgas, 2016) could influence fairness of decision making.

Participants were then also required to act as proposers and complete 
the UG and DG games in Study 2. Unlike Study 1, the distribution 
schemes in Study 2 were not random (fair: 42/58, 45/55, 48/52, 50/50; 
sub-fair: 40/60, 38/62, 32/68, 30/70; unfair: 10/90, 15/85, 20/80, 25/ 
75) to eliminate the influence of randomness (Hu et al., 2014). These 
three types of schemes were combined differently, with each game 
consisting of a total of 64 trials, and the presentation positions on the 
screen were randomized. Participants were required to select their 
preferred scheme out of the three options in each trial, with no feedback 
provided.

After completing all trials, the computer randomly provided partic-
ipants with their experimental rewards. Finally, participants were asked 
to complete a feedback survey, reporting the offers they would make 
under conditions of fully self-determined distribution and the fairest 
offers they believed in both games.

3.2. Results

3.2.1. Manipulation check
After random allocation, there were 31 participants in the humility 

priming group and 29 in the control group. There was no significant 
difference in self-esteem scores between the humility priming group (M 

= 28.42, SD = 5.40) and the control group (M = 29.00, SD = 4.73), t(58) 
= 0.44, p = 0.660. Similarly, there was no significant difference in 
positive affect between the humility priming group (M = 31.55, SD =
5.97) and the control group (M = 30.72, SD = 6.73), t(58) = 0.50, p =
0.617. Additionally, there was no significant difference in negative 
affect between the humility priming group (M = 25.06, SD = 7.11) and 
the control group (M = 24.07, SD = 7.18), t(58) = 0.54, p = 0.592 (two- 
tailed). Among the 31 participants in the humility priming group, 20 
participants (64.5 %) described the quality of “Zhang Ming” using words 
such as “humble” or “modest”. Overall, participants perceived Zhang 
Ming as a humble person (M = 5.71, SD = 1.13), significantly higher 
than the baseline value of 4, t(30) = 8.42, p < 0.001, and endorsed hu-
mility as an important virtue (M = 5.61, SD = 1.17), significantly higher 
than the baseline value of 4, t(30) = 7.65, p < 0.001.

3.2.2. Proportion of choices for fair offers and offers in feedback
A 2 (priming type: humility vs. control) × 2 (game type: UG vs. DG) 

mixed design ANOVA yielded a significant main effect of priming type, F 
(1, 58) = 4.36, p = 0.041, ηp

2 = 0.070, indicating the effectiveness of 
humility priming, with participants in the humility priming group (M =
0.55, SD = 0.41) choosing the fair offers at a higher proportion 
compared to those in the control group (M = 0.40, SD = 0.36). There was 
also a significant main effect of game type, F(1, 58) = 85.25, p < 0.001, 
ηp

2 = 0.595, indicating that participants tended to choose more fair offers 
in the UG task (M = 0.68, SD = 0.32) compared to the DG task (M =
0.27, SD = 0.35). However, the interaction between game type and 
priming type was not significant, F(1, 58) = 0.59, p = 0.447.

The results of offers in feedback were consistent with the results of 
the proportion of choices for fair offers. A 2 (priming type: humility vs. 
control) × 2 (game type: UG vs. DG) mixed design ANOVA also yielded a 
significant main effect of priming type, F(1, 58) = 2.23, p = 0.140, ηp

2 =

0.037, indicating that individuals in the humility priming group (M =
65.55, SD = 18.36) allocated a smaller percentage to themselves in the 
feedback offers compared to those in the control group (M = 70.19, SD 
= 18.05). The main effect of game type was also significant, F(1, 58) =
97.41, p<0.001, ηp

2 = 0.627, indicating that individuals allocated a 
smaller percentage to themselves in the UG (M = 54.74, SD = 7.47) 
compared to the DG (M = 78.60, SD = 16.92). The interaction between 
game type and priming type was not significant, F(1, 58) = 0.34, p =
0.565.

3.2.3. Perceived fairest offers
The perceived fairest offers were measured as the percentage of 

money allocated to the participants themselves in UG/DG. After 
removing two outliers (beyond three standard deviations), for the fair-
ness perceptions, a 2 (priming type: humility vs. control) × 2 (game 
type: UG vs. DG) mixed design ANOVA yielded a significant main effect 
of game type, F(1, 56) = 53.72, p < 0.001, ηp

2 = 0.490, indicating that 
participants perceived offers in UG (M = 52.28, SD = 4.23) to be fairer 
when they received less reward compared to the DG (M = 68.18, SD =
15.69). The main effect of priming type was significant, F(1, 56) = 4.41, 
p = 0.040, ηp

2 = 0.073, indicating that participants in the humility 
priming group (M = 57.90, SD = 13.27) considered a smaller percentage 
allocated to themselves to be fairer compared to the control group (M =
62.28, SD = 15.16). The interaction between game type and priming 
type was marginally significant (see Fig. 2), F(1, 56) = 3.77, p = 0.057, 
ηp

2 = 0.063. Further simple effects analysis revealed that both the hu-
mility priming groups and control groups considered receiving more 
money in the DG task to be fair (ps < 0.001). In the UG task, there was no 
significant difference between the humility priming group and the 
control group (p = 0.348). However, in the DG task, the humility 
priming group reported higher fairness perceptions compared to the 
control group, suggesting that receiving less money was perceived as 
fairer, with the difference significantly significant (p = 0.040).
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3.3. Discussion

Study2 revealed that priming a humble state in individuals promoted 
their fairness behavior, as they exhibited greater fairness in both UG and 
DG. Furthermore, we confirmed that humble individuals had higher 
levels of fairness perceptions in Study 2. We also found that situational 
power influenced individuals' fairness perceptions: when individuals 
had greater situational power, they perceived receiving more rewards as 
fair, rather than adhering strictly to absolute fairness. However, the 
impact of situational power on fairness perceptions was moderated by 
humility, particularly in the DG where individuals in a humble state 
perceived closer-to-equal distribution of rewards as fairer, resulting in 
choosing more fair distribution schemes in DG for individuals in hu-
mility priming condition. In the UG, there was no difference in fairness 
perceptions between individuals in the humility priming condition and 
those in the control condition. However, individuals in the humility 
priming condition behaved more fairly, which could be explained as 
they adhered more closely to their internal principles of fairness. Ac-
cording to the trait activation of STOA model (de Vries et al., 2016), the 
results supported that fairness was a characteristic of humble in-
dividuals. They also suggested that humble individuals exercised re-
straint and did not aggressively pursue special treatment even when 
temporarily advantaged by situational power (Lee & Ashton, 2004), thus 
demonstrating higher levels of fairness perceptions.

4. General discussion

Two studies tested the influence of humility on individuals' fairness 
behavior, and the results supported our hypotheses. Humble individuals 
exhibited more fairness behavior, whether they possessed high levels of 
humility trait (Study 1) or were primed into the humble state (Study 2). 
Furthermore, humble individuals also held higher levels of fairness 
perceptions (Study 2). Moreover, situational power influenced both 
fairness behavior and fairness perceptions. In both studies, humble in-
dividuals were affected by situational power, being less fair under high 
situational power (DG) compared to low situational power (UG), but still 
more fair than low-humility or control group individuals. By measuring 
fairness perceptions (Study 2), we found there was no difference in 
fairness perceptions between humility priming and control group in-
dividuals under low situational power (UG). However, humble in-
dividuals adhered more closely to their internal principles of fairness 
and ultimately behaved more fairly. Under high situational power (DG), 
humble individuals' fairness perceptions were closer to equal 

distribution, indicating they were less selfish, and they also behaved 
more fairly.

4.1. Humility promotes fairness as a valuable virtue

In the past two decades, psychologists from various fields have 
conducted in-depth research and exploration on the function of humil-
ity, increasingly regarding it as a valuable virtue, even a “foundational” 
virtue for the full development of other virtues (Nadelhoffer & Wright, 
2017; Peterson & Seligman, 2004), with positive effects on both in-
dividuals and groups (Davis et al., 2013; Zheng et al., 2022). Humble 
individuals not only focus on themselves but also instead turn their 
attention towards the states and needs of others, holding a particular 
psychological positioning of themselves within the context of a larger 
world, which encourages them to exhibit prosocial and moral behaviors. 
In our studies, fairness is promoted by humility. Additionally, some re-
searchers have considered fairness to be a virtue of justice (Peterson & 
Seligman, 2004; Rescher, 2002), and empirical studies have shown that 
basic fairness emerges in early childhood and becomes increasingly 
complex with age (McAuliffe et al., 2017). Therefore, our research also 
provides supporting evidence for the view that humility is “founda-
tional” to the manifestation of other virtues.

The particular psychological positioning held by humble individuals 
can help us understand why humility promotes fairness. More specif-
ically, the particular psychological positioning operates through two 
core features of humility: low self-focus and high other-focus. In our 
studies, all participants were required to take on the role of the proposer, 
whose advantageous position was not due to individual abilities 
(Debove et al., 2016). Humble individuals, being in a state of low self- 
focus, were more likely to recognize this and held higher levels of fair-
ness perceptions. Moreover, individuals in this state were less concerned 
about their own interests and desires (Leary & Terry, 2012). Therefore, 
humble individuals could rise above comparative and competitive re-
actions (Owens et al., 2013), acknowledging and appreciating others' 
strengths and contributions. On the other hand, the individuals inter-
acting with humble individuals were in a disadvantaged position. The 
particular psychological positioning of humble individuals made them 
more attentive to the interests and situations of others. This high 
concern for others prompted humble individuals to empathize more 
with others, believing that others' interests need to be protected just as 
much as their own (Nadelhoffer & Wright, 2017). People in a state of 
empathy are more attentive to others' misfortunes and suffering (Batson 
et al., 2007) and behave more fairly (Hilbig et al., 2015; Singer et al., 
2006). Therefore, humble individuals exhibit greater fairness and held 
higher levels of fairness perceptions when making proposals in eco-
nomic games.

Furthermore, the core concepts of humility determine that, although 
humility provides the foundation for the development of fairness, 
encouraging individuals to hold higher levels of fairness perceptions and 
behave more fairly, it does not lead to absolute egalitarianism. The 
particular psychological positioning of humility enables individuals to 
consider more factors, resulting in fairer behavior that goes beyond mere 
equality in distribution. Across studies, we also examined the influence 
of situational power. Situational power similarly affected individuals' 
fairness behavior, as previous research has shown (Barends et al., 2019; 
Yamagishi et al., 2017), but due to their particular psychological posi-
tioning, humble individuals overall tend to be fairer. Specifically, under 
high situational power (DG), humble individuals were able to resist 
temptation, possessed higher levels of fairness beliefs, and behaved less 
selfishly. Under low situational power (UG), there was no difference in 
fairness perceptions between high humility and low humility in-
dividuals, but humble people were more likely to adhere to their internal 
fairness perceptions.

Fig. 2. The perceived fairest offers reported by participants under different 
game types and priming conditions in Study 2. 
Note. The perceived fairest offers aimed to measure participants' fairrness 
perceptions under different conditions. A larger value indicated that the indi-
vidual believed allocating more to themselves is fairer. *p < 0.05,***p < 0.001. 
Error bars ±1 standard error.
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4.2. The feasibility and necessity of cultivating the virtue of humility

In our studies, priming humble state in individuals also promoted fair 
behavior. Humility is not just a personality trait but also a dynamically 
changeable state (Kesebir, 2014; Stellar et al., 2018), which is related to 
the developmental process of humility on oneself. Humility originates 
from the particular psychological positioning of oneself within the 
context of a larger world, and when individuals not merely focus on self- 
interest and pay attention to other morally relevant individuals, the 
humble state emerges. Therefore, in the studies, when individuals read a 
story portraying humility and recalled similar experiences, they entered 
a state of humility and subsequently exhibited more fair behavior in 
economic games. Our results also provide confidence in cultivating the 
virtue of humility and others, as everyone can enter the humility state 
and thereby develop the humble virtue through appropriate means.

From the perspective of the positive effect of fairness, cultivating the 
virtue of humility is also crucial. Fairness is not only a principle of social 
interaction (Rescher, 2002) but also an important virtue on oneself 
(Peterson & Seligman, 2004). People generally have a tendency towards 
fairness (McAuliffe et al., 2017), but they often face temptations of 
selfishness (Burrus & Mattern, 2010). The key issue about fairness is how 
to promote fair behavior in individuals. This question is typically 
explored from two aspects: the situations in which individuals behave 
more fairly and the traits that make individuals fairer. Previous research 
has demonstrated that both situational factors and traits can influence 
individuals' fairness (Hilbig & Zettler, 2009; Yamagishi et al., 2017). 
However, situations may not always be changeable, and decisions often 
need to be made in specific situations. In such cases, how can in-
dividuals' fairness be enhanced? Our study found that humility can 
promote individuals' fairness. Furthermore, the study also discovered 
that humility could function as a state, and by priming a humble state in 
individuals, their level of fairness behavior and perceptions could be 
increased. Therefore, promoting fairness in specific situations can be 
achieved through the humility priming. Moreover, this research also 
provides support for the promotion of the virtue of humility. It em-
phasizes the need to enhance the cultivation of humility virtue in peo-
ple's daily lives, providing a feasible path towards achieving social 
fairness, justice, and harmony.

4.3. Limitations and future directions

Two studies examined the positive relationship between humility 
and fairness, and the hypothesis that humility promotes fairness was 
supported. However, they are also limited, and future research can 
further explore the mechanisms through which humility promotes 
fairness and enriches the understanding of the virtue of humility. First, 
fair behavior is a complex social phenomenon with various manifesta-
tions (McAuliffe et al., 2017). While these studies primarily focused on 
fairness beliefs and behavior in economic games, other aspects such as 
aversion to unfairness and third-party fairness are also crucial compo-
nents of human fairness behavior (McAuliffe et al., 2017). Future 
research could investigate whether humble individuals, when acting as 
third parties or responders, are also inclined to uphold fairness norms, 
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′㘰\〰〰㘱㤶㠷⸵〰㔀ة崠告‰‰‱‱〮㤵㐵㜶⸲㔴㠠呭ਜ਼⠀Ѐ܀ة〸⸸㌀尰〰〶ㄹ㘠ⴸ㜮㔰m⁔洊嬨uahĹ〰〱ㄲ尀〶ㄹ㘠ⴸ㜮㔰㈷㜰‰‰‱″㘮ㄳ㔶㤠呭ਜ਼⠊ne⥝⁔䨊ㄠ〠〠ㄠ㈰⸸㐲㜶⸲㔴㠠呭ਜ਼⠀㬩崠告ਯ䘱‱⁔昊ㄠ〠〠㘠〲ㄱ㈀尰〰〶ㄹ㘠ⴸ㜮㔰㼷⸵〽〰䄀㴀䀀⼀㜮㌲㌲\〰〰㘱㤶㠷⸵〰‰‰㐮ㄴ㜰䐀䨀℀̀ഀ〮㈘ぜ〰〰㘱㤶㠷⸵〴⸱㐷〰〸㠱〩崠告ਯ䘱‱⁔昊ㄠ〠〠㘹〰㐱㈀尰〰〶ㄹ㘠ⴸ㜮358.6⸴㐱㈀尰〰〶ㄹ㘠ⴸ㜮‷㐮ㄴ㜰、㴴A呭ਜ਼⠀␀httȮ㜴㈀尰〰〶ㄹ㘠ⴸ㜮㔰mㄠ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ(㘀ጀ〰䄀䀀㰭㜸⸷㔳㌠呭〔in]⁔䨊㝔洊孊0.jぁ38ူ27A呭ਜ਼㥔洊孀ੂ吊ㄠ〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吴㐰ᄀऀᨀ�0㈶f∶⸱㌵㘠ⴸ〮〰㜠呭ਜ਼⠀呭ਜ਼⠀′ㄮ㠲㤠ⴸ㜮㔰㈷‰䐀䨀℀̀ഀخ㔹〰〄0㈶f嬨P., 〷⸶㠵ㄲЀ㤲㘀ᘡ., ⥝⁔䨊〰㠸㘳㈄0㈶fA〠〴⸱㐷㥔洊嬹呭ਜ਼㥔洊嬢he ⥝‵7㌲Ѐ㤲㘀ᘨ‱㔮㘲㈶‵㌮㤴㔶ㄮ㈵㌷‰‰‱′㠮〹㜶㘶⸲㔱㜠呭ਜ਼⠀ጀ ᐀ܩ崠吵㜮〴㠸㈄0㈶f∶⸱㌵㘷⁔洊嬨uA呭ਜ਼⠀呭ਜ਼⠀〉ऀة崠告ਠ呭ਜ਼⠇⥝⁔䨊〰䜀̀Ԁ㘠〳〳㠰䀴0㈶f⠠ⴷ㔮〰〲�呭ਜ਼⠀㐀⠠ⴷ㔮〰〲ess ⥝⁔䨭㠷⸵〲㜠呭ਜ਼⠀Row(⸴〯Ѐ㤲㘀ᘨ†呭ਜ਼⠀⸸㜶ㄠⴭ㠶⸲㐹㠲⸵〵㘠呭ਜ਼⠀ᔇ⥝⁔䨊〰䜀̀Ԁ㜠〹ㄱ㔰〴0㈶f㨷〮〰㐰〰ਂ‱⁔昊ㄠ〠〠ㄠ㔠呭ਜ਼⠀呭ਜ਼⠀᐀ܩ崷㘰㜒Ѐ㤲㘀ᘨ㜸⸷㔳㌠呭ਜ਼⠀ༀᔀ䄀䀸⸹〲‱′㈮㌵㌶‵〰‱⁔昊ㄠ〠〠ㄠ㔰〷⥝⁔䨰〸㜮㔰㈰〶ssS㠰⸰〷ㄠ呭ਜ਼⠀̀ᘀܩ崠吹㤵㠮㤰㈠ㄠ㈲⸳㔳㘠㔰〱⸸㜶ㄠⴸ〮〰㜱㜰ぇohVご䨊ㄸ㠮㤰㈠ㄠ㈲⸳㔳㘠㔰〱⸸㜶ㄠ〰ఁ‰‰‱⁔洊嬨0⁔洊嬨6㜮㔰㈀ܩ崠告‵㌮ㄸ㤸㠮㤰㈠ㄠ㈲⸳㔳㘠㔰〱㌀‰‰‱‵⥝⁔䨊⽆㈱㘀⠐、.wH.⸴㐸ㄲ尸⸹〲‱′㈮㌵㌶‰㔀ة崠告‰‰‱‱〮㤵㐵㜶⸲㔴㠠呭ਜ਼⠀Ѐ܀ة〱㔀ぜ㠮㤰㈠ㄠ㈲⸳㔳㘠㔰ㄠ呭ਜ਼⠀ऀጀԲ⸄ぜ㠮㤰㈠ㄠ㈲⸳㔳㘠㔰ㄲ㌀S㜵⸰〱ㄠ呭ਜ਼⠠〶⥝⁔䨠呭ਜ਼⠀〴au7㐮㤹㌴ぜ㠮㤰㈠ㄠ㈲⸳㔳㘠㔰〭㠳⸷㔰㜠呭ਜ਼⠀ఀༀጀ吶⸶㐲ㄲ尸⸹〲‱′㈮㌵㌶″A�б‰‰‱〱㌀ܩ崠告ⴲ㘩崠告⁔洊嬨(㐀ጀऀ‱‱㤲ㄲ尸⸹〲‱′㈮㌵㌶″:ܭ㠱⸲㔱㤠呭ਜ਼⠊ne⥝⁔䨊ㄠ〠〠ㄠ㈰⸸㐲㜶⸲㔴㠠呭ਜ਼⠀㬩崠告ਯ䘱‱⁔昊ㄠ〠〠〠〲㔰䀸⸹〲‱′㈮㌵㌶‵⤱⁔洰〰　㜀㈀ᨿ⸳崲㠮㤰㈠ㄠ㈲⸳㔳㘠〰Ƞ呭ਜ਼呭ਜ਼⠀ⴀ⼀ܩ崠告‷㠮㈱㤰ぜ㠮㤰㈠ㄠ㈲⸳㔳㘠⁔洊嬹⥝⁔䨊⽆ㄠㄠ呦‰‰‹⸳‰‸⸹〲‱′㈮㌵㌀䄀㴀䀀⼀ܹ⸸‰‸⸹〲‱′㈮㌵㍅䵀㔁〮㤵〰䄀〰〤Ohtt38㤰〰䨀က告‰‰‱′〮㠴㈠〃i.org/10.3389/fnib 呭ਜ਼ぅ.2(〰⼀Ȱ〳i⁔洊嬰㘀䐀㤔ib䐰〰ᰯ㔳㘠⁔洊嬹⥝⁔〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吴あa, ⥝ ਅ 䵃䤵㠰⸰〷ㄠ呭∀Э㠲⸵〵㘠呭ਜ਼⠀呭ਜ਼⠀␀⼀ܩ崠告‴㔮〳崲㔠⽍䍉㔸〮〰㜱⁔洠呭ਜ਼⠀⠀ᘀጀฆ⸵ㄲ㈰䀵 䵃䤵㠰⸰〷ㄠ呭∶⸱㌵㘠ⴸ〮〰㜠呭ਜ਼⠀〖ai6〸そ㈰䀵 䵃䤵㠰⸰〷ㄠ呭ਜ਼⠀ⰀȀጀ䌀Պਲ਼㌵Ԡ⽍䍉㔸〮〰㜱⁔洊㌀ܩ崠告‰‰‱㠰㘀S. ⥝⁔䨊ㄠ〳〰㠳ㄅ 䵃䤵㠰⸰〷ㄠ呭 ㄠ〠〠ㄠ㐴〰ⴀ⼀ܩ崠告‰㐰㘴㠱Ԡ⽍䍉㔸〮〰㜱⁔活㜩崠告‰‰‱Ԁ⠀ᘀጀฯ⸰㈲ㄅ 䵃䤵㠰⸰〷ㄠ呭⁔洊嬨OfaiA吴㤸ㄅ 䵃䤵㠰⸰〷ㄠ呭〢erh‰㔲㤅 䵃䤵㠰⸰〷ㄠ呭∶⸱㌵㘠ⴸ〮〰㜠呭ਜ਼⠀〖aiㄮ㠱㐰㔠⽍䍉㔸〮〰㜱⁔洊嬨Lea7㌮〷ㄴԠ⽍䍉㔸〮〰㜱⁔洰呭ਜ਼〶9Ԁ㘀∀Ԁܩ崠吶⸶〶㌲Ԡ⽍䍉㔸〮〰㜱⁔洀‱㔮㘲㈶‵㌮㤴㔶ㄮ㈵㌷‰‰‱′㠮〹㜶㘶⸲㔱㜠呭ਜ਼⠀ጁ004㜰〹㘴㌲Ԡ⽍䍉㔸〮〰㜱⁔洀‰‰‱‵⥝⁔䨊⽆〱㌀ܩ崠稸⸰㤷㘠ⴶ㘮㈵ㄷ⁔洊嬨ة崠告〱㘀in ⥝㜵⸵㜱㈅ 䵃䤵㠰⸰〷ㄠ呭吠ㄮ㠷㘱ⴸ㘮㈴㤰〆Y䀲�呭ਜ਼⠇004㜰㤱Ԡ⽍䍉㔸〮〰㜱⁔洰fi�ऑ⁔浔〱⸸㜶㰱⸸㈹〰ༀᔀ䄀䀰㌱Ȱ〮〰㜱⁔浔〰㘀ⴸ㈮㔰㔶〰《ఀ㜵⸰〱㠸⸷⁔洊嬨LwH�‰㠲㠲〳〰⸰〷ㄠ呭〵e⥝⁔䨊ㄠ〠〠ㄠ⸹㔴㔠ⴷ㘮㈵㐸⁔洊嬨t e⤰ㄮ㌊㤳㈙Ȱ〮〰㜱⁔浔洠呭ਜ਼⠀ऀጀԊ⸵ㄴㄲᤂ〰⸰〷ㄠ呭⬳⸷㈸⸸㜱㈠ⴸ㌮㜰〷⥝⁔䨊ㄠ〠〠ㄠㄲ⸱㠱㔰ㄳ ⥝⁔䨰〶⥝⁔䨊ㄠ〠〠ㄠ⁔洊嬨t e⤰㠮㌲㤲〳〰⸰〷ㄠ呭ਲ਼�ⴷ㔮〰ㄱ⁔洊嬨‰㘩崠告⁔洊嬨(㐀ጀऀ㘱⸱㜴㌃〰⸰〷ㄠ呭㠠〠〠ㄠ㌶⸱㌵㘹⁔洊嬨᐀ة崠告‰‰‱′〮㠴㈠ⴷ㘮㈵㐸⁔洊嬨K⥝⁔䨊⽆ㄠㄠ呦‰‰‶㜮㌹㌱㈙Ȱ〮〰㜱⁔洀ⴰぁ58.(റ㈙Ȱ〮〰㜱⁔洀Row(⸱ㄸㄲᤂ〰⸰〷ㄠ呭〰〸ࠩ崠告ਯ䘱‱⁔昊ㄠ〠〠㘹〲㐴ㄲᤂ〰⸰〷ㄠ358.e㤮㜴㐱㈙Ȱ〮〰㜱‵.6⁔洊嬨L�ԀЀЁ⸴〰ᤂ〰⸰〷ㄠ呭ठ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ(㘀ጀ〰䄀䀵〰⼸⸷㔳㌠呭〔inh7.20jぁ3ㄳ�ภ呭ਜ਼〶9b- 䵃䥄′㙄〰〼 䵃䥄′㘹呭ਜ਼䀊䉔‰‰‱‴㈮ㄹ〹㌮㜵㈲⁔㐶䈀ጀᨀܩ崠rԀ㘀က∷㜠a䬀&洊嬨S. ⥝⁔䨊ㄠ〩崱〶〰Ԁ㘀က∷㜠ⴰ㸀⼀ᨀܰ㘠㌲㔵々7:r嬨Lea(㜲㌊㠵Ԁ㘀က䐀ᰶ⁔洊䀮ㄴ㜶⁔洊∀Ԁܩ崠㔠⽍ㄱ‰㔀㘀က∷㜠ܠ呭ਜ਼⠀ऀȀЫ⸱〸Ԁ㘀က〰⼀xricO᐀&洊嬨(ጁ004〠吴㤸ㄅ7:(⁔洊嬨hum0ش〰㔀㘀က〰⁔洊嬨ܩ崠告ਸ਼⸸㜶ㄠⵔ洊嬨0⁔洊嬨ܩ崠告ਰぇoh7㐰ą7:j⸸㜶ㄠⵔ洊嬨0〷⥝⁔䨊ㄠ〠〠ㄠㄮ㠷㘱‰ㄳ ⥝⁔䨰〰 ᐀ܩ崠吶〮㈸㜱㈅7:quie㤰㈹㈅7:(‱㘀iS㜵⸰〱㤀㤀䔷ㄮㄹㄴ〰㔀㘀ကね呭ਜ਼⠀Ԁऀༀ′⸳㤱‰‵7:(‱㘀A呭ਜ਼⠀ऀȀӠ〰㠅7:(㌳㘮ㄳ㔶㤠呭ਜ਼⠀㠰⸰〷ㄷⴸㄮ㈵ㄲ〝㰱 ⥝⁔䨰〷⥝⁔䨊ㄮ㠷㘱呭ਜ਼⠀‰‰‱, 〰䄀䀵ጸ㘱㤶㠷⸵〲㜷ㄳ⸷㈸㜠ⴷ㔮〰㈵mAⴸ㠮㜠呭ਜ਼⠀␀ഀᄀA〳㜳ㄠ〵ጸ㘱㤶㠷⸵〰㔀ة崠告‰‰‱‱〮㤵㐵㜶⸲㔴㠠呭ਜ਼⠀Ѐ܀ة〰㠘䀵ጸ㘱㤶㠷⸵〲㝭⁔洊嬨uah䀹㘲㠱⸵ጸ㘱㤶㠷⸵〲㜷〴�㠸⸷㔶㔠呭ਜ਼⠀ఁ‰‰‱‱⸸㜶ㄠ〠呭ਜ਼⠀б‰‰‱‱㔮㘲㈶†呭ਜ਼⠀　〱㔀⸮㠷㤱㈅ጸ㘱㤶㠷⸵〲㜷ⴸ㌮㜵〷⁔洊嬨vmaԃ㠲〓㠶ㄹ㘠ⴸ㜮㔰㈷洲㌀S㜵⸰〱ㄠ呭ਜ਼⠠〶⥝⁔䨠呭ਜ਼⠀〴au7ㄮ㔳〰々ጸ㘱㤶㠷⸵〲㜷〴A㌶⸱㌵㘹⁔洊嬨᐀ة崠告‰‰‱′〮㠴㈠ⴷ㘮㈵㐸⁔洊嬨K⥝⁔䨊⽆ㄠㄠ呦‰‰‶㜮㤰㔰々ጸ㘱㤶㠷⸵〿㜮㔰㬰ぁ58.(㠱㜰々ጸ㘱㤶㠷⸵〰㐀㤠呭ਜ਼⠀faiع⸷〱㘱ԓ㠶ㄹ㘠ⴸ㜮㔰䀮ㄴ㜰〰㠈⥝⁔䨊⽆ㄠㄠ呦‰‰‷ㄮ㌹〶ㄅጸ㘱㤶㠷⸀䄀㴀䀀⼀㤮㠹〶ㄅጸ㘱㤶㠷⸵⸱㐷〰〸㠮㠷ㄲ㠳⸷㔰㔠呭ਜ਼⠀ԀЀӠ〴㔀ጸ㘱㤶㠷⸵〲㝭ㄠ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ(㘀ጀ〰䄀䀵《ⴷ㠮㜵㌳⁔洰᐀᐀-ذㄲ�]⁔䨊㝔洊嬷呭ਜ਼㰰〰-(ぅ䕔䵯摹‼㰠⽍䌽㰆〱㈼ 䵃㴼.㜮㔰䀮ㄴ㜰〰㠈⥝⁔〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吴ਜ਼⠀䈀ሀ─Ȁਅ㠶㐷㘰〮〰㜱⁔洠᐀ᨰㄳ�ⴸ〮〰㜠呭ਜ਼⠀〖ai�䨊㌰〵㠶㐷㘰〮〰㜱⁔洫㔶㈠呭ਜ਼⠀℀̀ഀܮ㘸㔱㈅㠶㐷㘰〮〰㜱⁔洠ㄓnV崠告ਯ䘲ㄶk洊嬨Row�ⴰ㔸㘴㜶〰⸰〷ㄠ呭㔶㈠呭ਜ਼⠀ܩ崠㔠⼹㤳㠰䀵㠶㐷㘰〮〰㜱⁔洠‰‰‱‴㐰〭. ⥝⁔䨊ㄠ〳〳㘷〰䀵㠶㐷㘰〮〰㜱⁔洰∀Ⱞ㌹〰々㠶㐷㘰〮〰㜱⁔洢㜷⠸‰‱‵′㠮〹㜶〱㌀ܩ崠告ਰЀ⁔洊嬨rfaiA吷㘴ㄲԸ㘴㜶〰⸰〷ㄠ呭 ㄠ〠〠ㄠ㐴〰㘀告ਰ㔴〰Ը㘴㜶〰⸰〷ㄠ呭〰ぅ䕔䴶⁔洊䀮ㄴ㝀㔀∀Ԁܩ崠㘳⸶㘴〰Ը㘴㜶〰⸰〷ㄠ呭⬄A呭ਜ਼⠇⥝⁔䨊ㄠ〠〠ㄠ呭ਜ਼⠆�〷⥝⁔䨊ㄠ〠〠ㄠ㐴⸰㘷‰〰䈀⼀ܩ崠告㤸ȸ㔸㘴㜶〰⸰〷ㄠ呭⠠ⴷ㠮㜵㌳⁔洊嬨imp㤮㠲㘰㔸㘴㜶〰⸰〷ㄠ呭〇⥝⁔䨰〷⥝⁔䨊ㄮ㠷㘱〷⥝⁔䨊㘮㠷㘱‰〷⥝⁔䨊ㄠ〠〠ㄠㄮ㠷㘱㠰⸰〷ㄠ呭ਜ਼⠀‰‱‰⥝⁔䨊ㄠ㜶⸶㈸㈰䀰㠶㐷㘰〮〰㜱⁔洠ㅔ洊嬨humA‰㠲㠶㈅㠶㐷㘰〮〰㜱⁔洠ㄌeAⴸ㈮㔰㔶⁔洊嬨humnذ‰‰㠱㤶㠷⸵〲㜷ㄳ⸷㈸㜠ㄳ ⥝⁔䨰㠰⸰〷ㄷⴸㄮ㈵ㄹ⁔洊嬨in ⥝〰й㔰䀶〠〠〸ㄹ㘠ⴸ㜮㔰㈷⁔洊嬨hum0⸶㤱㐰〶〠〠〸ㄹ㘠ⴸ㜮㔰㈷〰㜩崠告‰‰‱㠰㜩崠告〰㘩崠告‰‰‱‱⸸㜶ㄠ〰㜩崠告‰‰‱, 〳〵〱〠〠〸ㄹ㘠ⴸ㜮㔰㈷〭㜸⸷㔳㌠呭ਜ਼⠀ༀᔅ┆〠〠〸ㄹ㘠ⴸ㜮㔰㈷〰㜩崠告‰‰‱�Aⴷ㠮㜵㌊ㄠ〠〠ㄠㄮ㠷㘱‰〷⥝⁔䨊ㄠ〠〠ᨀܰ㤰〃〠〠〸ㄹ㘠ⴸ㜮㔰㈷〭㜸⸷㔳㌠呭ਜ਼⠀Ԁ㠷⸵〲〰㘀An ⥝⁔㘲〙㈰‰‰㠱㤶㠷⸵〢㜷⠇⁔洊嬨ultꀶ㈱㈰〶〠〠〸ㄹ㘠ⴸ㜮㔰℀〮N(⸀ⴰऀȀІ‰‶〠〠〸ㄹ㘠ⴸ㜮㔰㈷㜯l〰㌀〷⥝⁔䨊〰䜀i〰Ā⼀ഀᄀ젲㤳㈰䀶〠〠〸ㄹ㘠ⴸ㜮㔰〵e⥝⁔䨊ㄠ〠〠ㄠ⸹㔴㔠ⴷ㘮㈵㐸⁔洊嬨t e⤎㈳㈰䀶〠〠〸ㄹ㘠ⴸ㜮㔰ݭ⁔洊嬨uah尵⸹〰〰〠〠〸ㄹ㘠ⴸ㜮㔰㈷㜰㜮㔰㈷〭㜸⸷㔳㍔洊嬨vĠ〠〠ㄠㄮ㠷㘱‰⁔洊嬨tㄠ〠〠ㄠㄵ⸶㈲㘠⁔洊嬨((ㄵ�ᐆ 䵃㐰̀ 㠳⸷㔰㜠呭ਜ਼⠀ఀༀጅ⸹〸ؠ⽍䌴〃�ݭ㈳�ⴷ㔮〰ㄱ⁔洊嬨‰㘩崠告⁔洊嬨(㐀ጀऀ〸〸㈠告㘠⽍䌴〃�ܠねਜ਼⠀ఀ㤠呭ਜ਼⠊ne⥝⁔䨊ㄠ〠〠ㄠ㈰⸸㐲㜶⸲㔴㠠呭ਜ਼⠀㬩崠告ਯ䘱‱⁔昊ㄠ〠〠㔴⸰㐳⁔䨶 䵃㐰̀;㜮㔰〰〶�㈀ᨅ㔮ㄵ㔠告㘠⽍䌴〃�洊嬨㘀∀⠀ᘀጀฯ⸰㠴⁔䨶 䵃㐰̀ne3⥝⁔䨊⽆ㄠㄠ呦‰‰‵㥔昳崠告㘠⽍䌴〃�䄀㴀䀀⼀Թ⸸㌠告㘠⽍䌴〃�᐀⁔洊嬹呭ਜ਼⁔洊嬨LOhtt餷쨆 䵃㐰̀ 洱‰‰‱′〮㠴㈠〃i.org/10.3389/fnib�㰆〱㈀�崠告呭ਜ਼㝔洊嬼〰〆ain㤴〰〒-(ぅ䕔䵯摹‼㰠⽍䌽㰀潤礠㰼 䵃㠰〰ᰀ䄱〩崠吸㈮㔰㔶⁔ਜ਼⠀␀и㘀ᨀr耫ⴸ〮〰㜱⁔洠ᐭ㠲⸵〵㘰㈳g‰‰‱⁔洊嬨6㜮㔰㈷‰䐀䨀℀̀ഀخ㘷㈲㘰〫ⴸ〮〰㜱⁔洠ㄲਜ਼⠀　㜀㤀㤀䔇0㜰む⬭㠰⸰〷ㄠ呭嬨P., 〹⸰㜳〰㘰〫ⴸ〮〰㜱⁔洊嬨Lea1䨊㌰〶〰⬭㠰⸰〷ㄠ呭ご洊嬷呭ਜ਼いb㘀∀〰Ā⼀ഀᄀԠ〸㌠告㘰〫ⴸ〮〰㜱⁔洠ㄇ⥝⁔䨊ㄠ〠〠ㄸ⁔洊嬨‱〰䄀㴯䘱‱⁔昊ㄠ〠〠㔵⸸ㄴ⁔䨶〰⬭㠰⸰〷ㄠ吱〯wHp〴㔠告㘰〫ⴸ〮〰㜱⁔洠「ie⥝㔶⸸㈶ذ〫ⴸ〮〰㜱⁔洠ⴶ㘮㈵ㄷ⁔洊嬨vie⥝㔠吴㘲㔱⸶〰⬭㠰⸰〷ㄠ呭‱〰〉ठ〠〠ㄠ〶⥝⁔䨠ⴸ㌮㝇ఀة崶〠㔸㜰㘰〫ⴸ〮〰㜱⁔洠ㄲㄠ〠〉ठ〠〠ㄳㄮ㠷㘱‰〷⥝⁔䨠〠〠ㄠ㔰〶 ⥝⁔䨰〺�ة崶㔮ㄸ㐰㘰〫ⴸ〮〰㜱⁔洠〶 ⥝⁔䨰ㄠ〠〠ㄠㄲ⸱㠱㔰〶⥝⁔䨊ㄠ〠〠ㄠ〠〠ㄠⴱ⸲㔳㜱〰㐀ጀऀ㘹⸶㌹⁔䨶〰⬭㠰⸰〷ㄠ呭‱〱‰‰‱‱㈮ㄸㄵ‷㈮ㄸㄵ‷㈮ㄸㄵ〭㜸⸷㔳㍔洊嬨rㄠ〠〠ㄠㄳ⸰㜹㘠ⴸ㠮㜵㘵⁔洊嬨vie⥝㜴⸳㠷ذ〫ⴸ〮〰㜱⁔洠ㄠ〠〠ㄠㄮ㠷㘱〰ጀ՜㔮㐹〰む⬭㠰⸰〷ㄠ呭㈠ⴸ㌮㜰〷⥝⁔䨊ㄠ〠〠ㄠⴸ㠮㜵㘵⁔洊嬲㠳⸷〱㔮㘲㈶㜶⸲㔴〱㈀ة崠告ਰఀة崸〮㐲ذ〫ⴸ〮〰㜱⁔洠⁔洊嬨uahn䨹㠰⸰〷ㄠ呭‱〰〉ठ〠〠ㄠ〶⥝⁔䨠ⴸ㌮㜠ㄠㄮ㠷㘱‰㠰⸰〷ㄷⴸㄮ㈵ㄹ「ie⥝〷㈳ਸ㔆/㤸〮〰㜱⁔浈⸸㜶㈴e⥝⁔䨊㈠ⴸ㌮㜰ㄵ⸶㈲㘰〶⥝⁔䨠ⴸ㌮㜵〵〶⥝⁔䨠呭ਜ਼⠀〴au1〰〸㔵䨹㠰⸰〷ㄠ呭‱〱‰‰‱‱㈮ㄸㄵ㜭㠱⸲㔱㤰ఀⴷ㠮㜵㌳呭ਜ਼⠀‰‰‱†呭ਜ਼⠍⸶㈲㘠ⴷ㘮㈵㐰ㄲe⥝⁔䨰〻⥝⁔䨊⽆ㄠㄠ呦‰‰‵㜲㌶ㄲ〰㘀䨹㠰⸰〷ㄠ呭‱ⴷ㘮㈵㐸⁔洊嬨fi�ጀԁ㤰㐰ㄱ‰㘀䨹㠰⸰〷ㄠ呭‱〱⸸㜶ㄠ〰‰‱‵〰㘀ူ㌀〷⥝⁔䨳呭ਜ਼⠀ఀ‰‰‱‱㔮㘲㈶†呭ਜ਼⠀　〱㔀㌮㤰㔠告㘀䨹㠰⸰〷ㄠ呭‱〠呭ਜ਼⠀ऀጀԵ⸱㐰㈰䀶/㤸〮〰㜱⁔洰ఀⴷ㠮㜵㌠㌶⸱㌵㘠ㄸ〮〰㜠ㄠ〠〠ㄠ⸹㔴㔠ⴷ㘮㈵㐓u7〱㠳〰〆/㤸〮〰㜱⁔洠ㄠ呦‰‰‱‵‱‰‰‱†呭ਜ਼⠁‰‰‱‱㈮ㄸㄵ‱㈮ㄸ䤰ぁ58. ط〰䨹㠰⸰〷ㄠ呭⽔洊嬨u'h2‰㐱㠳㈆/㤸〮〰㜱⁔津㘩崠告ਲ㠳⸷〰㠷⸵〲〰㘀ⴸ㈮㔰㔶〰《ⴭ㠶⸲㐹‰あ. ⥝⁔䨊ㄷ、㤳㈰䀶/㤸〮〰㜱⁔洢㜷⠇⁔洊嬨u㠰㜩崠告〰㘩崠告〰᐀ܩ崰ぁ8㘰ハ㠰⸰〷ㄠ呭‱㈱‰‰㔳㌠呭ਜ਼⠀ༀᔀAㄠ㐮㘰ハ㠰⸰〷ㄠ呭⬷⥝⁔䨰〶⥝⁔䨰『Aⴸ㜮㔰㈷⁔洊嬨ܩ崠告‰‰‱‱⸸㜶ㄠⴸ〮〰㜱⁔洊嬨A〠ㄠ〠崠告‵ㄮ㘵ㄶㆀ켸〮〰㜱⁔洊嬨O6㜮㔰㈰〷⥝⁔䨊ㄠ〠〠ㄸ〷⥝⁔䨰〶⥝⁔䨊ㄠ〠〠ㄶ�䜀‰⥝⁔〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吴㥛⠀䈀ሀ─ȵ㜮㌹㤶ㆀ켸〮〰㜱⁔洊䉔‰‰‱‰㠲⸵〵㘠吊嬨L8␀ȀԀІ,�ਰഴ㠰⸰〷ㄠ呭‱nⴸ㈮㔰㔶〰㘀S㠳⸷㔰㜠呭ਜ਼⠀呭ਜ਼⠀呭ਜ਼⠀㠮㐰㈶㠲⸵〵㘠呭ਜ਼⠀䈀⼀ܩ崠告‰〚㠰䀶」㐸〮〰㜱⁔浛⠀　㜀㤀㔀䔄㤰㘲ㄳ㘰ഴ㠰⸰〷ㄠ呭㔶㈠呭ਜ਼⠀䜀̀Ԁ㔰〰㐶ㄲ」㐸〮〰㜱⁔浇㈮㔰㔶〰㘀⁔洊嬨Joh1㈮㠱㘴㈰ഴ㠰⸰〷ㄠ呭ㄵ⸶㈲㘠ⴷ㔮〰∀⠋�ⴷ㔮〰ㄱ‱⁔昊ㄠ〠〠ㄠ㔠呭ਜ਼⠀〖ai⼮㘲㔸㘰ഴ㠰⸰〷ㄠ呭㔶㈠呭ਜ਼⠀䜀̀Ԁ㔹⸰䌸㌲」㐸〮〰㜱⁔洠ㄠㄸ〮〰㜠ㄠ〠〠ㄠ〠〠ㄠㄳ⸷㈸㜠ⴷ㔮〰ㄲㄶk洊嬨Rowe⁔ㄶ㈱」㐸〮〰㜱⁔洬01S. ⥝⁔䨊ㄠ㘰〴㠰䀶」㐸〮〰㜱⁔洱㔮㘲㈶†呭ਜ਼⠋sfi㜰⸰〴〰《耖aiع⸱㠵ㄲ」㐸〮〰㜱⁔洬01Ā㤀㤀䔷〰㐰ㄱ」㐸〮〰㜱⁔浇㈮㔰呭ਜ਼⠀℀̀ഀ尰〷㠲㌲」㐸〮〰㜱⁔洱㠰⸰〷‱‰‰‱〰㘀S㠳⸷㔰〰㜩崠告ਰぇohh⸳㤲㌲」㐸〮〰㜱⁔洊嬨Lea2㘮㘵㐱㈰ഴ㠰⸰〷ㄠ呭‱㌮㜵㘲⁔洊嬨Joh(ぁ8㘸㘴㜰㈸〮〰㜱⁔洤㜵㘲〷‱‰‰‱〰㜩崠告‰‰‱⁔洊嬨䍭ਜ਼⠀℀̀ഀh㠠告㘸㘴㜰㈸〮〰㜱⁔洠ㄳ⸷㔶㈠呭ਜ਼⠀䜀̀䨊⽆ㄠㄠ呦‰‰‵ㄠㄹ㔵〆㠶㐷〲㠰⸰〷ㄠ″㘮〰䄀㴀䀀⼀⤮㤳㈆㠶㐷〲㠰⸰〷ㄠ呭 㜵㘲〷‱‰‰‱⁔洊嬨A〠ㄠ〠崠告‵㌰㔰㤱㈆㠶㐷〲㠰⸰〷ㄠ呭∀Э㠲⸵〵㘠呭ਜ਼⠀呭ਜ਼⠇⁔洊嬨A呭ਜ਼⠀ᘀጀ⁔〹㌶㈆㠶㐷〲㠰⸰〷ㄠ呭⬳⸷㈹1eiԹ⸶〰〰䀶㠶㐷〲㠰⸰〷ㄠ呭ਜ਼⠀␀ጀ㘰〰㘳㌲ظ㘴㜰㈸〮〰㜱⁔洰〰Юㄴ㝝⁔䨊㝔洊嬰䔀∀Ԁܩ崠〠吴〲㈰䀶㠶㐷〲㠰⸰〷ㄠ呭‱‱㔮㘲㈶‵㌮㤴㔶ㄮ㈵㌷‰‰‱′㠮〹㜶㘶⸲㔱㜠呭ਜ਼⠀ጀ ᐀ܩ崠吶㤮㈰〱㈆㠶㐷〲㠰⸰〷ㄠ呭〮uiAㄠㄳ㤳ظ㘴㜰㈸〮〰㜱⁔洮㔮㘲㈶‵㌮㤴㔶〰㜩崠告⸸㜶ㄠⴰ㜩崠告〱㌀ܩ崠告‰‰‱‱⸸㜶ㄠ〰㜩崠告‰‰‱, Ԯ〰〆㠶㐷〲㠰⸰〷ㄠ呭‱㤠呭ਜ਼⠋C‰‰‱‱⸸㜶ㄠⴰ‰‰‱‵〯3ea2　㠱㈆㠶㐷〲㠰⸰〷ㄠ呭⌠〠〠ㄠ呭ਜ਼⠀‰‱‰⥝⁔䨊ㄠ〰䄀䀠ㄠ㐸〮〰㜱⁔洠ㄳ⸷㔶㈠呭ਜ਼⡜〰〇⥝⁔䨊ㄠ〩崲ㄴ‱‱〴㠰⸰〷ㄠ呭ਜ਼⠀␀ጀ〶⸳㠷〰䀠ㄠ㐸〮〰㜱⁔洭‰‰‱⁔洊嬨Aい/Į㠷㘱〠〠〠ㄠ呭ਜ਼⠀ⴀ⼀ܩ崠告‰㤮㤰ㄱAㄠ㐸〮〰㜱⁔洭‰‰⁔洊嬨e ⥝‵ 㘠㔴‱‱〴㠰⸰〷ㄠ呭嬨P., ⤲⸲〰‱‱〴㠰⸰〷ㄠ呭␀Э㠲⸵〵㘠ⴸ㌮㜵〰〷⥝⁆《faiV崠吸㈰䀠ㄠ㐸〮〰㜱⁔洤(㸀⼀ᨀܩ、㠶㌲‱‱〴㠰⸰〷ㄠ呭嬨C. ⥝⁔䨵㜲㌊㈳㈠ㄠ㐸〮〰㜱⁔津䐀䨁⸸㜶ㄠ㜭㜵⸰〱ㄠ呭ਜ਼⠀呭ਜ਼⠀㠷⸵〲㜮㈵㌷M. ⥝⁔䨊ㄠ㘱⸸㤴㠰䀠ㄠ㐸〮〰㜱⁔洰∀ؠ〸㌷㌲‱‱〴㠰⸰〷ㄠ呭ⴠ〠〠呭ਜ਼⠀ܩ崠㘳⸸㜰㘰䀠ㄠ㐸〮〰㜱⁔洠ㄳ⸷㔶㈠呭ਜ਼⡜〰〇⥝⁔䨊ㄠ㘰〲㈴Aㄠ㐸〮〰㜱⁔浛⠀ㄱ⁔洊嬨&洊嬨⸵⸶㈲㘠㔳⸹㐵㘰ㄳ�᐀ܩ崶㤮㈵〰‱‱〴㠰⸰〷ㄠ呭〱⁔津䐀䨁⸸㜶ㄠ㜠呭ਜ਼㈠ⴸ㍔洊嬨S. ഀᄀ쀰㐶㠰䀠ㄠ㐸〮〰㜱⁔洠ㄭ㜶⸲㔴㠠呭ਜ਼⠀㨀ah㬮㤳㐱Aㄠ㐸〮〰㜱⁔洱⸸㜶䀭.ܩ崠告〱㌀Ġ〠〠ㄠㄳ⸷㈸㜠〰ጀԿ⸱㐠告‱‱〴㠰⸰〷ㄠ呭‱㌭ㄮ㈵㌷ㄎA呭ਜ਼⠀ళ㌮㈴㔸㠰⸰〷ㄠ呭ਜ਼⠀Ѐ܀ة〰䄀䀠、㠸ㄹ㘠ⴸ㜮㔰ݭ⁔洊嬨uahV崲㌱㠰䀠、㠸ㄹ㘠ⴸ㜮㔰⼷⸵〇洠呭ਜ਼⠀ఀ‰‰‱‱㔮㘲㈶‰㘀ူ㌀〷⥝⁔䨓u(㠰㘶㐲‰ĸ㠱㤶㠷⸵〯㜮㔰쀌0⁔洊嬨᐀ة崠告‰‰‱′〮㠴㈠ⴷ㘮㈵㐸⁔洊嬨a(㴀䀀⼀堵㈷〰䀠、㠸ㄹ㘠ⴸ㜮㔰〱⁔流呭ਜ਼⠀呭ਜ਼⠀㠷⸵〲〰〓iV崴㜰㘰䀠、㠸ㄹ㘠ⴸ㜮㔰ݭ〷⥝⁔䨊㘮㠷㘠呭ਜ਼⠀䜀̀Ԁ㔷⸶お㤸䀠、㠸ㄹ㘠ⴸ㜮㔰ܠⴷ㔮〰ㄱ㔰⼀䄀ጀㄹ〴㌱㠰䀠、㠸ㄹ㘠ⴸ㜮㔰㘀潤礠㱁⥝⁔䨊⽆ㄠㄠ呦‰‰‶ㄮ〸ㄮ‰ĸ㠱㤶㠷⸀䄀㴀䀀⼀蠀㠱⸠、㠸ㄹ㘠ⴸ㜮㔰㘀㴷⸵〶The ⥝‰⁔㈹㔵〠、㠸ㄹ㘠ⴸ㜮㔰㠷⸵〰㘀(䨀㔀㤀呭ਜ਼⠀㠷⸵〲〰〓iダ〠、㠸ㄹ㘠ⴸ㜮㔰⨲⸵〵㘠呭ਜ਼⠁㌀ܩ崠告‰‰‱㜱㘀Ѐ㘶⸲㔱㜠呭ਜ਼⠀ጀऀ༸〵㤱㐲‰ĸ㠱㤶㠷⸵〱㜀A呭ਜ਼⠀㠷⸵〲㜮㈵㌷r䉔‰‰‱‴㈮ㄹ〹㌮㜵㈲⁔㔱嬨McElิ㔠告‰ĸ㠱㤶㠷⸵〯㜮㔰ݭ〠ㄠ〠ⴸ㈮㔰㔶⁔ㄹ〹㌮㜵㈲⁔㔲㘀ᨀr㠂㔸〮〰㜱⁔洰尰〰ᐠ⁔洊嬨eYࡔ洊嬨M. ⥝⁔䨊ㄠ〵⸸㌠告㜰ȵ㠰⸰〷ㄠ呭嬨P., 〶‹〳⁔䨷。㔸〮〰㜱⁔洋⸷㔶㈠呭ਜ਼⠀䜀̀Ԁ〸⸳㠸㌲㠂㔸〮〰㜱⁔洦〰㌀〷⥝⁔䨰㈵mAⴸ㠮㝜〱㘀ሀ⠃⁔洊嬨h6㜮㔰㈸〶�ⴀ⼀ܩ崠告‰⁔㈠ㄵ㠸ȵ㠰⸰〷ㄠ呭∀㤀㔀ⴀ⼀ܩ崠告‵〰蠰䀷。㔸〮〰㜱⁔派㜩崠告‰‰‱㜱㘀A呭ਜ਼⠀�ᘀጀ⁔㠸〵㠸ȵ㠰⸰〷ㄠ呭∀㤀㔀ⴀ⼀ܩ崠告⁔䨊㌳㈵㠂㔸〮〰㜱⁔洤㜵㘲〷‱‰‰‱⁔洊嬨&洊嬨Ġ〠〠ㄠㄮ㠷㘱㈸⸰㤷㘰ㄳ ⥝⁔䨊〡owe⁔㤰ㄳ㈸ȵ㠰⸰〷ㄠ呭 ㄠ〠〠ㄠ㐴〰ⴀ⼀ܩ崠告‶㘀㘰䀠。㔸〮〰㜱⁔津䐀䨰ㄲicOܮ㈵㌷M. ⥝⁔䨊ㄠ㘹⸹㔰㘰䀠。㔸〮〰㜱⁔浂‰‰‱‴㐰〭. ⥝⁔䨊ㄠ‰ظ㐵㠸ȵ㠰⸰〷ㄠ呭〢er6ظ〳㈸ȵ㠰⸰〷ㄠ呭 㜵㘲〷‰‰‱‴㐮〶㜠〰㜩崠䘰ਠㄮ㠷㘱‰㠰⸰〷℀̀ഀ尷⸹㜠6ȵ㠰⸰〷ㄠ呭㬨P., ݔ㤷〱㈸ȵ㠰⸰〷ㄠ呭〰〇呭ਜ਼いb㘀∀〰Ā⼀〰〆⤰ぁ8‰ひ㘀ᘢ㘮ㄳ㔶㜠呭ਜ਼⠀ऀༀᔀ̲‰ひ㘀ᘀ⼀xricO᐀&洊嬨S㠶⸲㐹‰あ(〷⥝⁔䨊〰䜀̀Ԁ⤲⸱‰‰‰ひ㘀ᘀ〴Aⴶ㘮㈵呭ਜ਼⠀′ㄮ㠲㤠ㄱ㌀㨷〮〰㐰㈰〳(㜩崠告㌰㘀ူ㌀‰‰‱, 〷⸸㜵〰䀠〰父f尷⁔洊嬨humԹ⸰䌸㌲‰ひ㘀ᙜ㜠㔳⸹㐵㘠ⴱ⸲㔳㜊ㄠ〠〠ㄠ㈸⸰㤷㘠ⴶ㘮㈵ㄷ⁔洊嬨:∀Ԁ尰ㄵH'⸴〶㌲‰ひ㘀ᙜ㜭㜶⸲㔴㠠呭ਜ਼⠀㨀ahؠ〲㔵㠸‰ひ㘀ᘅe⥝⁔䨊ㄠ〠〠ㄠ⸹㔴㔠ⴷ㘮㈵㐸⁔洊嬨t e⤰㠶㐷〲㠠〰父f尷†呭ਜ਼⠀ऀጀԆ㤱㘹㌀‰ひ㘀ᘀ〶㘮㈵ㄷ⁔洊嬨vrㄠ〠〠ㄠㄵ⸶㈲㘠〶:〳(㜩崠告ጀऀ‰〳㔶‰ひ㘀ᘀ〶㘮㈵ㄷⴸㄮ㈵ㄹ⁔洊嬨᐀ة崠告‰‰‱′〮㠴㈠ⴷ㘮㈵㐸⁔洊嬨K⥝⁔䨊⽆ㄠㄠ呦‰‰‰〬㠸㈠〰父fV㜵㘲ⴰぁ58. 㤰〸㈠〰父f9b呭ਜ਼⠀ⴀ⼀ܩ崠告‰ぁ8 ㄭ㠰⸰〷ㄠ呭䄱〩崠告ਯ䘱‱⁔昊ㄠ〠〠㐰䀠Gⴸ〮〰㜱 䄀㴀䀀⼀V崱8 ㄭ㠰⸰〷ㄠ〰〷7(䄀〰〤Ohttخ㠶䨹㡀 ㄭ㠰⸰〷ㄠ〰告‰‰‱′〮㠴㈠〃i.org/10.3389/fnib8ᰀᘀᐰ〯o摹‼䅤礠㱄⸹㐰㘩崠㠔i䐅7(ㄶb㔀㘀㙤礠㱄⸹㑯摹‼〱〩崠吰‰‱‴㈮ㄹ〹㌮㜵㈲⁔㔳】u,�r쀼㠶f尷ⴷ㘮㈵㐸‱‰‰‱〱‰‰‱㈲㐀&洊嬨S㠶⸲㐹〰ก⸸㜶ㄠⴭ㠶⸲㐹〰℀̀ഀܮ㐰ㄴ㈠〰㰸㘀ᘢ01S. ⥝⁔䨊ㄠ〸〹ㄲ㈠〰㰸㘀ᙛ⠀ㄱ⁔洊嬨′〮㠴㈠ⴷ㘮㈵㐸‵㌮㤴㔶ㄮ㈵㌷〲㐀ة崠告ਸ〮〰㜱Rowh⁔㐰〰ダ㰸㘀ᙜ㜭㜶⸲㔹1S. ⥝⁔䨊ㄠ㔰〹㤹㘱쀼㠶f㭭ਜ਼⠀ⴸ㘮㈴㤰〶⥝⁔䨊㠰⸰〷〷⥝⁔䨊ㄠ〠〠ㄠ⁔洊嬨S. ⥝⁔䨊ㄠ告ਲ਼㤲〰쀼㠶f∀㤀㔀ⴀ⼀ܩ崠告⁔ㅔ㠸㔱㋀㰸㘀ᘢ㘮ㄳ㔶㠰⸰䌠〠〠ㄲ㈴�呭ਜ਼⠀ⴸ㘮㈴㤰『Į㠷㘱ⴸ㘮㈴㤰〡ow2⸹㐹㘱쀼㠶f‱㈊嬨(�℀̀ഀ〮㌸㔰‰〼㠶f㠷㘱ⴸ㘮㈴㤰〡owe㤮㠳㔰쀼㠶f尷ⴷ㘮㈵㤀㔀ⴀ⼀ܩ崠告‷ㄮ㌵㔵ダ㰸㘀ᘻ‰‰‱㈲㐀ܩ崠告‰‰‱‰㜩崠告ਰぇohA吴㤴㈲‰〼㠶fℶ⸲㔹1S. ⥝⁔䨊ㄠ㜃㈵ダ㰸㘀ᘀ∀38 㤰̀S㜩崠告‰‰䌠〠〠ㄲ㈴�呭ਜ਼⠀‱‰‰‱〱‰‰‱㠶⸲㐹〰℀̀ഀ6⸹㌹㘱܀㤰̀[⠀Ā⼀ܩ崠告㔰〰㌳⁔䨷0〃C㘆9Ԁ㘀∀〰Ā⼀〰〆⤵㐮〴㌠告㜀㤰̀r嬨O6㜮㔰㈰ㄳ ⥝⁔䨊ㄠ〠〠ㄠㄶ⸹㈰㠠ⴸ㜮㔰㈷⁔洊嬨aiA吴㜱㔰〷0〃�⠠㈰⸸㐲⁔洊嬨vS. ⥝⁔䨊ㄠ告㤰〰܀㤰̀Oة崠告〰㬩崠告ਰ〰ܩ崠告⁔ㅔ㤹㈇0〃�⠠ⴸ㘮㈴㤠〰䈀⼱‰‰‱⁔洊嬨Aㄠ〠〠ㄠ〠〠ㄠⴸ㘮㈴㤠〰䈀⼀ܩ崠告㘶Ԡ告㜀㤰̀�呭ਜ਼⠀‱‰‰‱〱‰‰‱〱㌀in ⥝㘹⸶㘶 㤰̀Oူ㌀‰‰䬰　⠠ⴸ㘮㈴㤠〰䈀⼱㘮㤲〸㠷⸵〲㜰〳h2‰ㄹ㘱A0〃�⠂‱⁔昊ㄠ〠〠ㄠ㔠⁔洊嬨h6㜮㔰㈸〶G‰‰‱‴㐮〶㜠〰あ. ⥝⁔䨊ㄠᨱ㠰䀠0〃�⠠㈰⸸㐲〳 ⥝⁔䨊ㄳ�᐀ܩ崷㤮㤰ㄵ〰㜀㤰̀O⁔洊嬨hum38‸㘴㜳㌃�⠂‱⁔昊ㄠⴸ㘮㈴㤠〰䈀〰㘩崠告〰‱⸸㜶ㄠⴸ〮〰㜱⁔洊嬨A〠ㄠ〠崠告‰㠰퀰䀠㠶㐷㌳̀O‰あ.ㄠ〠〠ㄠ呭ਜ਼⡋‰‰‱㠶⸲㐹‰あ.呭ਜ਼⠀‰‱‰⥝⁔䨊ㄠ㔱⸶㜸㈰䀠㠶㐷㌳̀O‰〰䨀㔀㤀呭ਜ਼⠀‰‱‰⥝⁔䨊ㄠ㔳〲㘹ㄲ‸㘴㜳㌃�⠠⁔洊嬨iS㠰⸰〷‱㘀A呭ਜ਼⠇⥝⁔䨊〰䜀̀Ԁ⤷⸶ㄷㄲ‸㘴㜳㌃�⠠ⴷ㠮㜵㌳⁔洊嬨impԹ〵㤱㠲‸㘴㜳㌃�⠠⁔洊嬨iĳ⸰㜹㘠ⴸ㠮㜵㘵〭. ⥝⁔䨊ㄠ吲⸹㈐䀠㠶㐷㌳̀Oܠ呭ਜ਼⠀ਂ‱⁔昊ㄠ〠〠ㄠ㔰〶 ⥝⁔䨊ㄠ〠〠ㄠ㌶⸱㌵㘠ⴸ〮〰㜱ㄶtA呭ਜ਼⠀␀ഀᄀ〮㐴㜱㈠㠶㐷㌳̀Oⴰ㌀ܩ崠告〱㌀㠸⸷㔶㔠呭ਜ਼⠁‰‰‱〱‰‰‱‰㘀ܩ崠告〰㨀vie⥝㜳⸶㔸⁔䨠㠶㐷㌳̀O洠呭ਜ਼⠀ऀጀ՜㐱㘲㌲‸㘴㜳㌃�⠠ㄵ⸶㈲㘠ⴷ㔮〰〷⥝⁔䨓uA㘮㐱㐸㈠㠶㐷㌳̀ة崠告‰‰‱‶〮㤴㌴㜶⸲㔴〱㈀ة崠告‰‰‱‱㐮㜹㔷ਯ䘱‱⁔昊ㄠ〠〠〰䄀䀸ㄠ㜭㠰⸰〷ㄠ〰☰ᔖ⥝⁔䨊ㄠ〠〠ㄠ〠〠ㄲ㈴�㠷⸵〲㠰㘀ㄠㄠ〠崠告‰㠰㈶㌱㈸ㄠ㜭㠰⸰〷ㄠ〰⡭⁔洊嬨uahй〴㠲㠱‱〷ⴸ〮〰㜱‰〨洲㌀᐀ܩ崠告〰㜩崠告‱㌮〷㤶㠸⸷㔶㔠呭ਜ਼⠀ఀة崵㌮ㄸ〱㈸ㄠ㜭㠰⸰〷ㄠ〰Ⰼie⥝㔳⸸㌲㠱‱〷ⴸ〮〰㜱‰〨ⴰ㌀‰〦〕&洊嬨A㈱⸸㈹㠰〚 ⤰㤱㔠告㠱‱〷ⴸ〮〰㜱‰〨⤱⁔洨⤱⁔洰〰㘀),Ը㌠告㠱‱〷ⴸ〮〰㜱‰〰㌀、潤礠㱔洊嬨S. ⥝⁔䨊ㄠ吱吰㜰〰䀸ㄠ㜭㠰⸰〷ㄠ〰㘀䄀䐮㤴漱〩崠告ਯ䘱‱⁔昊ㄠ〠〠㘳〳㈸〰䀸ㄠ㜭㠰⸰〷ㄠ358.�㠲㠰㠱‱〷ⴸ〮〰㜱‰〶39⸹㑄㐀⁔洊嬨LOhtt㘮㘰㘳㈸ㄠ㜭㠰⸰〷ㄠ〰⡭ㄠ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ᐀ᰀ䄀㈶�〶a(ぁ8㠠⽍䍉㤃�⠠〷⥝⁔䨊ㄠ〠〠ㄠ㌰〰᐀䀮ㄴ㝀㔆㔆㔀ᰵ4⥝⁔〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吵㐰ᄀऀᨀ�ਸ㌱o�⠐ก⸸㜶ㄠ〠呭ਜ਼⠀呭ਜ਼⠀␀⼀ܩ崠告‴㔮㔳㐱6㌱o�⠃⸷㔶㈠呭ਜ਼⠀䜀̀Ԁ〷ਰ㔴㘀㠳̀Ter�㠰㠶6㌱o�尰〰ᐠ呭ਜ਼⠀␀⼀ܩ崠告‵〮㈰〰〸㌱o�尵〯3eaG〳㠰〸㌱oo(Ĺ㌀、㤳T(、.(〰ة㔵ਰ㔷㠳̀T㜷⠇⁔洊嬨ult⼊〵㜰㠳̀Aⴱ⸲㔳㜰㈴0⁔洊嬨6㜮㔰㈀ܩ崠告‵㤮㘶㌰䀸㌱o�ㄮ㈵㌷〲㐀就⸸㜶ㄠⴰ‰‰‱′㐀ة崠告ਆ ⥝‶㌮ㄸ㐱6㌱o�⠆⥝⁔䨊㠰⸰〷「(〇⥝⁔䨊ㄠ㘰〱㔸㠸㌱o�⠠ㄠ〠〠〶�ⴸ㘮㈴㤰〡ow¸ㄵ㠶6㌱o�‱㘀A呭ਜ਼⠀ऀȀа⸹〱㐲㠳̀A㜶⸲㔴㠠ㄠ〠〠ㄠⴷ㔮〰ㄱ㔰⼀告‱㌮〷㤶‰㠷⸵〲㠰㘀〶r6ㄸ㠳̀Oة崠告ਸ〮〰㜱〰ఀ〰ܩ崠告㤲㠳̀O‱‰‰‱〰㘀S㠶⸲㐹〰〠n ⥝⁔㜶⸶〱㘱㠳̀T㜷⠇⁔洊嬨ult38㠰ぅ̀Aⴱ⸲㔳㜰〷⥝⁔䨊ㄠ〠〠ㄠ⁔洊嬨ܩ崠告㈀ة崠告〰㬩崠告㌰ఀ〰ܩ崠告‰㠰䀰䀸〰䔃�‱㈀᐀A呭ਜ਼⠀㠷⸵〲㜮㈵㌷eaG㌰㐸㈸〰䔃�⁔洊嬨hum⬱Ȱ㠰ぅ̀A⁔洊嬨v2⥝⁔䨊ㄠ〠〠ㄠㄮ㠷㘱㠰⸰〷ㄠ呭ਜ਼⠀㜩崠告ਰぇohV㜮㈸㠱㈸〰䔃�‱‰‰‱‴㐮〶㜠〰あ.ㄮ㠷㘱㈸⸰㤷㘰ㄳs�‰‰‱‴㐮〶㜠〲〰㌀‰‰‱, 㘳ㄷ㔷㌲㠰ぅ̀Aⴷ㠮㜵㌳⁔洊嬨imp㐮㤳ㄲ〸〰䔃�fi�ऑ⁔浔〱⸸㜶㰱⸸㈹㠷⸵〲㜠呭ਜ਼⠀ਠㄠ呦‰‰‱‵†呭ਜ਼⠀ర、.wH6⸲㈐䀸〰䔃he⥝⁔䨊ㄠ〠〠ㄠ⸹㔴㔠ⴷ㘮㈵㐸⁔洊嬨t e⤀父㠰ぅ̀A⁔洊嬨uah尴ㄹㄲ〰㠰ぅ̀I㜶⸲㔴㠠呭ਜ਼⼌〰Ġ〶 ⥝⁔䨰㠰⸰〷ㄷⴸㄮ㈵ㄹ「ie⥝〰䄀䀸x㈰〮〰㜱⁔洊㌀‶〮㤴㌴ㄮ㈵㌷ㄱ‰‰‱‱㈮ㄸㄵ〸〮〰㜱㜭㠱⸲㔱′ㄮ㠲㤠ⴸ〰ᨀܰ㜮㘲㌰㠀㐲〰⸰〷ㄠ呭ⴷ⥝⁔⤰ぁ58.�̵〰䀸x㈰〮〰㜱⁔洰〠0⁔洊嬨�ᘀጀ㐶6x㈰〮〰㜱⁔洰᐀䄱〩崠告ਯ䘱‱⁔昊ㄠ〠〠㔠〹ㄶ㘀㠀㐲〰⸰〷ㄠ358.h‰㐱㘶6x㈰〮〰㜱⁔洰ᐰᰀ㰠⽍䍜〰〤Ohttl㠴㠀㐲〰⸰〷ㄠ呭ठ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ᐀ᰀ尰〰䨰ㄶ.(ᰀ䐜 呭ਜ਼㰰〰9Ԁ䑔洊嬼〰　䐀䐅44-〰ぅ⥝⁔〠〠ㄠ㐲⸱㤰㤠ⴳ⸷㔲㈠吵あa, ⥝ ਸጹ㠰⸰〷ㄠ呭‱ⴰก⸸㜶ㄠ〠呭ਜ਼⠀呭ਜ਼⠀␀⼀ܩ崠告‴㔮㔳㐱6ጹ㠰⸰〷ㄠ呭‱㌮㜵㘲⁔洊嬨尰〰ܩ崠告‰㘮㜷㠱㈸ጹ㠰⸰〷ㄠ呭‱㈊嬨(�℀̀ഀw〰㠓㤸〮〰㜱⁔洠ㄭ〲⸱㠱㔰㠰⸰〷ㄠ呭ਜ਼⠀呭ਜ਼⠀␀⼀ܩ崠告‵ㄮ㔵㌸㠓㤸〮〰㜱⁔洠ㄲ⸹㔰ぁ(〭. ⥝⁔䨊ㄠ㔳〰㠳㠓㤸〮〰㜱⁔洰∀Ⱞㄱ㐶6ጹ㠰⸰〷ㄠ呭‱ⴰ㈮ㄸㄵ⁔洊嬨L. ⥝⁔䨊ㄠ㔓〸㠓㤸〮〰㜱⁔洠ㄨ⼀䄀ጀㄷ⸴㘰〰䀸ጹ㠰⸰〷ㄠ呭‱㈊嬨((〰ጀ⁔㠲㜱6ጹ㠰⸰〷ㄠ呭〰〰ݔ洊孝⁔䨊㝔洊嬷呭ਜ਼∀Ԁܩ崠〲⸴㐶6ጹ㠰⸰〷ㄠ呭䈰䄀䄀䀀Į㠷㘱〠〠〠ㄠ㈴e⥝⁔䨰〰ጀऀ༶ĸ⁔䨸ጹ㠰⸰〷ㄠ呭‱‰‰‱‵⁔洊嬨&洊嬨in ⥝㘹告ਸ਼6ጹ㠰⸰〷ㄠ呭‱ⵔ洊嬨Aㄠ〠〠⁔洊嬨r.o�᐀ܩ崷。㔸〸ጹ㠰⸰〷ㄠ呭∷㜠ܠ呭ਜ਼⠀ऀȀќ㐱㔰㌱6ጹ㠰⸰〷ㄠ呭〠ⴱ⸲㔳㜰〷⥝⁔䨰ㄲi�㠰⸰〷ㄠ呭ਜ਼⠀㜩崠告〰㨀ݭਜ਼⠀᐀ܩ崸ご䨊㠰〸ጹ㠰⸰〷ㄠ呭‱㍔洊嬨hum38㠰̀Aㄠ〠〠ㄠ㐴⸰㘷′‱⁔昊ㄠ〠〠ㄠ㔰〶 ⥝⁔䨊ㄠ〠〠ㄠ㌶⸱㌵㘠ⴸ〮〰㜱ㄶow�㠮㤰ㄱ6《㜃�i.�㐀ሀ⠊n�呭ਜ਼⠀〓Ā㤀㤀䔰⁔㈠ㄵ㠸《㜃�S㜸⸷㔳㌠呭ਜ਼⠀ༀᔮ⸱㜱㐀㠰̀A『S㠰⸰〷‱㘀A呭ਜ਼⠇⥝⁔䨊〰䜀̀Ԁ⤹⸀吶㠸《㜃�ጀ᐀Ġ〠〠ㄠ呭ਜ਼⠀㤠呭ਜ਼⠀㠷⸵⁔洊嬨LwH�㜶㘱6《㜃�☺ 洊嬨ĶO⼀告‱㌮〷㤶㠸⸷㔶㔠呭ਜ਼⠀ఀة崶㜊〵ㄱ㈸《㜃�‱‰‰‱‱⸸㜶ㄠⴰ。t〮ㄸㄲ㈸《㜃�‰‰‰‱⁔洊嬨0⁔洊嬨᐀ة崠告‰‰‱′〮㠴㈠ⴷ㘮㈵㐸‱㌀㠸⸷㔶㠠呭ਜ਼⠀Ѐ܀ةऱㄱ㈸《㜃�洲㌀᐀ܩ崠告〰㜩崠告‱㌮〷㤶㠸⸷㔶㔠呭ਜ਼⠀㬩崠告ਯ䘱‱⁔昊ㄠ〠〠〷⸷㜵㌲㠰̀q㔮㘲䈰ぁ58. ⁔㠸㜳㈸《㜃�‰‰㤠呭ਜ਼⠀fai38㠸㘴㜶㔷㠮㜵㌳⁔洰ᐰᑁ1⥝⁔䨊⽆ㄠㄠ呦‰‰‴㘮㌱ㄲ㠸㘴㜶㔷㠮㜵㌳ 䄀㴀䀀⼀خ㠱ㄲ㠸㘴㜶㔷㠮㜵㌳‰〰ᰵ4(㘀ぁ(〰␀⠀ԀЀЀ㤮㘸㘀㠸㘴㜶㔷㠮㜵㌳‰ご䨊ㄠ〠〠ㄠ㈰⸸㐲‰̀⼀̀ᤀ䨀㔀㤀⼀䄀䄀䀀䐀䨀ᘀ᐀㰆〱㈀ů摹‼㈶S㜩崠℀⼀嬨Pn4(㘀ぁݔ洊孝⁔䨊㝔洊嬷呭ਜ਼㰠⽍䍉䐠㈶〔〔䄀㔱〩崠吰‰‱‴㉁牴楦慣琠䉍〲㌀ᨀഀᄀA㈮㠹㠶ㄹ㘠ⴸ㜮㔰〴U㬩崠告ਯ䘱‱⁔昊ㄠ〠〠 䵃㌰〲⸸㤸㘱㤶㠷⸵〱‰‰‱†呭ਜ਼⠇⥝⁔䨰〺�ة崴〰〱㈰㈮㠹㠶ㄹ㘠ⴸ㜮㔰㔶㔠呭ਜ਼⠀ఀة崵䄀㠲〲⸸㤸㘱㤶㠷⸵〵㘸⁔洊嬨�⨻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻⥝⁔䨊⼻

Personality and Individual Diϱerences 233 (2025) 112938 

8 


