ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202604.00199

Dynamic Evolution of Informal Leadership: The
Dual-Path Influence of Peer Emotions

Authors: Pan Jingzhou, Binbin Sun, Xu Haoying, Zeting Cui, Binbin Sun
Date: 2026-04-14T17:20:55+00:00

Abstract

Existing literature focuses primarily on the antecedents of informal leadership
emergence, while lacking attention to its status changes (such as enhancement,
weakening, or even disappearance), particularly the potential negative influence
of colleagues—as identity “granters” —in the evolution of informal leadership sta-
tus. Based on the cognitive appraisal theory of emotion, this study explores the
“granting-weakening” dual-path mechanism of colleague emotions and behaviors
in the evolution of informal leadership status, as well as the key factors deter-
mining positive/negative reactions. Through a four-stage longitudinal survey
based on multi-source data (N = 311), results from latent change score models
indicate that: when the exchange relationship between the informal leader and
colleagues is high, the initial level of informal leadership status is more likely to
trigger a change from low to high in colleagues’inspiration and helping behaviors,
thereby promoting a further increase in subsequent informal leadership status;
conversely, when the colleague exchange relationship is low, informal leadership
status tends to induce a change from low to high in colleagues’ envy and social
undermining behaviors, leading to the weakening of subsequent informal leader-
ship status. The findings reveal the complex influence mechanisms of colleague
emotions and behaviors on informal leadership status, providing theoretical and
practical guidance for the maintenance and development of informal leadership
status.
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mE

Existing literature has focused predominantly on the antecedents of informal
leadership emergence, while neglecting the dynamics of status change—such as
its enhancement, weakening, or even disappearance. In particular, there is a
lack of attention regarding the potential negative impact of coworkers, who act
as “identity granters,” on the evolution of informal leadership status.

To address this gap, the present study draws upon the cognitive appraisal theory
of emotion to explore the “granting-weakening” dual-path mechanism through
which coworker emotions and behaviors influence the evolution of informal lead-
ership status, as well as the key factors determining these positive or nega-
tive reactions. Utilizing a four-stage longitudinal survey with multi-source data
(N = 311), latent change score modeling results indicate that when the exchange
relationship between an informal leader and their coworkers is high, initial lev-
els of informal leadership status are more likely to trigger an upward shift in
coworker inspiration and helping behaviors, thereby promoting a further in-
crease in subsequent informal leadership status. Conversely, when the exchange
relationship is low, informal leadership status tends to induce an increase in
coworker envy and social undermining, leading to a subsequent erosion of that
status. These findings reveal the complex mechanisms by which coworker emo-
tions and behaviors affect informal leadership and provide both theoretical and
practical guidance for the maintenance and development of informal leadership
status.

XA
Informal leadership status change; Coworker emotions; Cognitive Appraisal The-

ory of Emotion; Coworker exchange (CWX) relationships. CLC number: B849:
C93
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1 8=

A global cultural survey conducted by PwC, involving 2,000 respondents across
50 countries, reveals that informal leaders—acting as the “critical few” within
an organization—have become a core force driving corporate development and
transformation [?, ?]. Unlike formal leadership, informal leadership is not a fixed
status granted by official authority; rather, its leadership standing depends on
the recognition and following of other team members [?, 7, ?]. Consequently,
informal leadership exhibits significant dynamic characteristics [?, ?, ?]. There-
fore, conducting an in-depth study of the dynamic evolution mechanisms of
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informal leadership status is of great significance for the long-term cultivation
of informal leaders and the continuous improvement of team effectiveness [?, ?].

Informal leadership is a perceived social status referring to the influence an indi-
vidual exerts over colleagues in the absence of formal authority. Unlike formal
leadership, which is derived from organizational hierarchy and official titles, in-
formal leadership emerges from interpersonal interactions, technical expertise,
and the recognition of peers. This phenomenon plays a critical role in orga-
nizational dynamics, as informal leaders often serve as bridges for communica-
tion, drivers of innovation, and stabilizers of team cohesion. Understanding the
mechanisms through which informal leadership is established and maintained
is essential for optimizing team performance and fostering a collaborative work
environment.

Informal leadership reflects the extent to which an individual is perceived by
other members as a team leader, even in the absence of official authority [?, ?, ?].
Although scholars have conducted extensive research on this phenomenon, the
existing literature remains limited in two significant ways.

First, current research focuses primarily on the antecedents of informal lead-
ership emergence [?, ?], while neglecting the dynamic evolution of this status
—such as its enhancement, weakening, or eventual disappearance [?]. The few
studies that do examine the evolution of informal leadership status have focused
almost exclusively on positive evolutionary trajectories [?], thereby overlooking
potential negative pathways.

Second, most current studies adopt an “actor-centric” perspective of the informal
leader, failing to explore the behavioral effects of the “granters” (the colleagues).
The theoretical foundation of informal leadership is rooted in the “claiming-
granting” framework, which posits that informal leadership status arises from
an employee’ s continuous “claiming” of a leader identity and the subsequent
“granting” of that identity by team members [?, ?, ?, ?]. However, existing
research has largely concentrated on how individuals claim their informal lead-
ership status—for example, by demonstrating proactivity [?], extraversion [?],
proactive voice [?, ?], or empathy [?]. Consequently, the role of colleagues as
identity “granters” in the evolution of informal leadership status has received
insufficient attention.

Existing research on peer influence remains insufficiently comprehensive, primar-
ily focusing on the positive responses of colleagues toward informal leadership—
a phenomenon known as the “endowment effect,” which manifests through be-
haviors such as advice-seeking [?, ?]. This narrow focus overlooks the potential
“diminishing effects” that peers may exert. In practical team settings, informal
leadership status is inherently competitive and scarce [?, 7, ?]. Consequently, it
is impossible for every individual’ s claim to informal leadership to receive active
support; in fact, most such claims are likely to be rejected or even undermined,
leading to a decline in the individual’ s perceived leadership status.

Furthermore, the unique position of an informal leader can trigger negative emo-
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tional reactions in others [?], making this status highly uncertain and dynamic.
Most existing studies are grounded in positive “cognition-expectation” theoret-
ical frameworks, such as Expectation States Theory [?, ?], which results in a
lack of attention to the negative emotions and behaviors of colleagues. It is
evident that research limited to a positive (endowment) perspective provides
only a partial understanding of the complex dynamics surrounding informal
leadership.

--limited perspective, making it difficult to fully reveal the mechanisms by which
peer behavior influences the evolution of informal leadership status. This study
adopts a dynamic research perspective to uncover the “endowment-undermining”
dual-path mechanism of peer emotions and behaviors in the evolution of informal
leadership. Furthermore, it explores the key factors that determine whether
peers react positively or negatively.

Drawing upon Cognitive Appraisal Theory of Emotion [?, ?, ?], this study posits
that during long-term team interactions, peers’ behavioral responses to informal
leadership status do not follow a simple “evaluation-expectation” mechanism. In-
stead, they involve a cognitive appraisal process encompassing diverse emotions.
According to Cognitive Appraisal Theory, individuals form different cognitive
evaluations by assessing the degree of relevance between external stimulus events
and their own goals, which in turn triggers distinct emotional states and coping
behaviors [?, ?]. Given the fluidity of team resources and the central position
of informal leaders within organizational social networks [?, 7, ?]

(al., 2012), informal leadership status and its potential resource advantages may
present both opportunities and threats to the goal achievement of colleagues. On
one hand, informal leaders are frequently sought out by team members for advice
(Hu et al., 2019; Peng et al., 2023), and their resource advantages can facilitate
the realization of colleagues’ personal goals through the sharing of information
and knowledge. On the other hand, these advantages may also compress the
resource and opportunity space available to colleagues, thereby threatening their
goal attainment. Consequently, informal leadership status may be reinforced by
stimulating positive emotional (e.g., inspiration) and behavioral (e.g., helping
behavior) changes in colleagues; conversely, it may be undermined by negative
emotional (e.g., envy) and behavioral (e.g., social undermining) reactions. These
dynamics ultimately lead to differentiated trajectories of status evolution.

The crux of this process lies in the quality of the exchange relationship between
colleagues (i.e., between the informal leader and their peers). Research indicates
that high-quality coworker exchange (CWX) relationships signify higher levels
of resource reciprocity and information sharing among members [?, ?], and help
mitigate the perception of threat triggered by competition [?, ?]. Accordingly,
this study proposes that the exchange relationship between an informal leader
and their colleagues serves as a critical boundary condition influencing the col-
leagues’ cognitive appraisals.

When an informal leader maintains a high-quality exchange relationship with
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a colleague, the colleague tends to perceive the leader’ s status and potential
resource advantages as supportive assets conducive to their own goal attain-
ment. This leads to positive cognitive appraisals, stimulates stronger feelings
of inspiration, and encourages more identity-granting behaviors (such as help-
ing behaviors), which ultimately further strengthens the leader’ s subsequent
informal leadership status. Conversely, when the exchange quality between the
informal leader and a colleague is low, the colleague is more likely to view the
informal leadership status—and its associated information and resource advan-
tages—as a threat to their own resources and goal achievement. This results
in negative cognitive appraisals, fosters stronger feelings of envy, and leads to
more identity-undermining behaviors (such as social undermining or hindering
behaviors), ultimately resulting in a decline in the individual’ s subsequent in-
formal leadership status. The theoretical model is illustrated in [Figure 1: see
original paper].

In summary, this paper constructs a dual-path model of how coworkers’behaviors
influence the evolution of informal leadership status. By doing so, it highlights
the critical role of peer behavior in the development of informal leadership and
identifies its potential negative impacts. Furthermore, by introducing Cognitive
Appraisal Theory of Emotion into the dynamic study of informal leadership, this
research reveals the mechanisms through which emotional shifts drive behavioral
changes.

The term “Inspiration” has been translated variously as inspiration, encourage-
ment, or motivation, originating from the Latin word inspirare. While scholars
have conducted significant research on inspiration and reached a consensus that
it constitutes an emotion, disagreements and controversies persist regarding its
specific connotation and interpretation. Within the context of this study, and
drawing upon the “structural theory of inspiration” proposed by Thrash and
Elliot (2003), we define inspiration as an emotion characterized by three core
features: motivation, evocation, and transcendence. To align with the Chinese
linguistic context and emotional nuance, this paper translates “Inspiration” as
guwt (5%5%) to denote this specific emotional state.

Research on informal leadership status has shifted from a static, individual per-
spective toward a more dynamic developmental process rooted in social interac-
tion. Finally, this paper elucidates the critical boundary role of leader-member
exchange (LMX) and colleague exchange relationships in the dynamic evolu-
tion of informal leadership status, thereby expanding theoretical understanding
of the mechanisms underlying the maintenance and development of informal
leadership.

Coworker Exchange Relationships A Coworker Inspiration Change (T1-T2)

Change in Coworker Helping Behavior (T2-T3) Change in Informal Leadership
Status (T3-T4)

Informal Leadership A Colleague Envy Change (T1-T2)
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1.1 EicEa

Cognitive Appraisal Theory of emotion posits that an individual’ s subjective
evaluation of external events, situations, or stimuli triggers distinct emotional
responses and coping behaviors [?, ?]. Specifically, when confronted with exter-
nal stimulus events, individuals focus on the relevance and congruence of the
event with their own goals, as well as the type of ego-involvement, leading to
primary and secondary appraisals [?, ?].

If an external event is judged to be self-relevant and consistent with personal
goals, it is appraised as “beneficial,” thereby generating positive emotions. Con-
versely, if the event is perceived as self-relevant but poses a threat to per-
sonal goals or needs, it is appraised as “harmful,” triggering negative emotions
[?, 7,7, ?]. In team contexts, informal leaders typically possess more abundant
resources and influence compared to other members [?, ?], and their status con-
stitutes an external stimulus for other team members. Accordingly, this study
proposes that when team members perceive the unique high-status position of
an informal leader, they generate different types of cognitive appraisals based on
its relevance to their own goals (beneficial or harmful). These appraisals elicit
varying emotional shifts toward the target individual (ranging from low to high
levels of inspiration or envy) and stimulate adjustments in identity-granting
behaviors (ranging from low to high levels of helping or hindering behaviors).
These reactions ultimately lead to subsequent changes in the informal leader’
s status (status enhancement or erosion). Furthermore, this study will explore
the moderating role of coworker exchange (CWX) relationships to comprehen-
sively reveal the dual-path mechanism of coworker behavior in the evolution of
informal leadership status.

1.2 FEHEENRRTE

According to cognitive appraisal theory, informal leadership status—as an ex-
ternal stimulus—possesses potential resource advantages and influence that can
trigger an increase in a coworker’ s inspiration. Inspiration is defined as an
emotional state evoked by external stimuli that motivates individuals to pursue
goals and continuously transcend themselves [?, ?]. The emergence of inspira-

tion comprises three key elements: evocation, transcendence, and motivation
[?,7,2,7].

In a team context, informal leaders are often in the “spotlight” due to their
extensive influence. Their leadership status and potential resource advantages
are easily perceived by coworkers, implying that coworkers may gain develop-
mental insights relevant to their own goals (evocation). At this point, coworkers
may view these resource advantages as opportunities for potential collaboration
and development, recognizing the possibility of better achieving personal goals
(transcendence). Simultaneously, the success of an informal leader provides a

chinarxiv.org/items/chinaxiv-202604.00199 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00199

ChinaRxiv [$X]

paradigm and roadmap for self-improvement [?, ?], prompting coworkers to eval-
uate the informal leader’ s superior status as an attainable goal for themselves.
This enhances the perception of goal feasibility, further stimulating intrinsic mo-
tivation to use the informal leader as a role model to drive their own status and
performance improvements (motivation). Through this cognitive appraisal pro-
cess, coworkers perceive informal leadership status as a favorable condition for
achieving their own goals, thereby experiencing a stronger sense of inspiration
from the target member, leading to an increase in inspiration levels.

An increase in a coworker’ s inspiration further strengthens their intention to
grant identity to the informal leader, leading to an increase in helping behaviors
directed toward that target member. Helping behavior refers to the proactive
provision of necessary work information and resources to colleagues, sharing
work responsibilities, and assisting in handling or preventing potential prob-
lems in the workplace [?, 7, ?]. Existing research indicates that inspiration, as a
positive emotion, can drive individuals to engage in helping behaviors [?, 7, ?].
According to the “inspiration-helping” hypothesis [?, ?, ?], inspired individuals
are not only committed to achieving their own goals but also tend to respond
positively to the source of their inspiration, often reciprocating through helping
behaviors. When a coworker’ s inspiration toward an informal leader increases,
it reinforces their perception of the leadership status as an opportunity. Simul-
taneously, experiencing support from the informal leader’ s status and resources
prompts the coworker to internalize the leader’ s goals as their own. This re-
inforces the motivation to grant identity to the target individual and results in
increased helping behavior as a form of reciprocity. Based on the above, we
propose Hypothesis H1:

H1: The initial level of informal leadership status has a positive effect on subse-
quent changes in coworker helping behavior through changes in coworker inspi-
ration.

1.3 REHIPELRIRTE

Because informal leadership status within a team is not fixed, and because team
resources are often scarce and unfairly distributed, a natural competitive rela-
tionship regarding resources and status exists between informal leaders and their
colleagues (Duffy et al., 2008). Consequently, colleagues may perceive informal
leadership status as a threat to the achievement of their own goals, leading to
an increase in feelings of envy. According to Smith and Kim (2007), the specific
triggers for envy following external stimuli include four dimensions: similarity,
self-relevance, sense of control, and perceived unfairness. In a team context, in-
formal leaders and their colleagues often share high levels of similarity in terms
of background, official position, or formal power (Shaughnessy et al., 2017).
When an informal leader utilizes their relational network to acquire scarce re-
sources that overlap significantly with a colleague’ s goals—such as promotion
opportunities or key project resources—this informal leadership status may be
viewed by the colleague as a threat to their self-concept, thereby intensifying
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feelings of envy. Furthermore, the influence exerted by informal leaders may
interfere with established

resource allocation rules (Liu et al., 2024). The cumulative resource effect result-
ing from their status advantage can exacerbate a colleague’ s sense of relative
deprivation, reducing their perceived control over goal outcomes and increasing
perceptions of unfairness (Smith & Kim, 2007), which further inflames envious
emotions.

Based on this cognitive appraisal process, colleagues are likely to view informal
leadership status as a potential threat to their own interests, thereby triggering
an upward shift (increase) in envious emotions toward the leader.

As a colleague’ s envy increases, their intention to grant a leadership identity to
the target individual diminishes. They may even develop a desire to undermine
the target’ s leadership standing, leading to an increase in identity-weakening
behaviors (i.e., social undermining behaviors) directed at that individual. So-
cial undermining refers to conscious and persistent behaviors intended to hinder
another person’ s ability to establish positive interpersonal relationships, inter-
fere with their work, or damage their reputation; specific manifestations include
disruptive actions such as silence, non-cooperation, spreading rumors, withhold-
ing or providing false information, and belittling others (Duffy et al., 2006).
Existing

research has confirmed that envy is highly correlated with harmful behaviors,
social undermining, and knowledge hiding (Kim & Glomb, 2014; Reh et al.,
2018). When a colleague’ s envy intensifies, they may implement undermining
behaviors to weaken the target’ s resource acquisition capabilities and influence,
thereby curbing further status advancement. This serves to narrow the resource
and status gap between themselves and the informal leader (Boekhorst et al.,
2024), ultimately alleviating their own psychological imbalance. In light of the
above, we propose Hypothesis H2:

H2: Initial levels of informal leadership status exert a positive effect on subse-
quent changes in colleague undermining behavior through changes in colleague
envy.

1.4 AETAZNHGHIFEN RS ELRIRE

According to the “claiming-granting” framework of informal leadership theory,
individuals must continuously receive identity “granting” from their colleagues
to maintain their leadership status [?, ?]. Consequently, changes in coworker be-
haviors—specifically the increase in helping or undermining behaviors—will lead
to subsequent shifts in informal leadership status. Existing research indicates
that control over relational network resources strengthens an individual’ s influ-
ence within a group [?, ?], which in turn facilitates the acquisition of informal
leadership status within the team [?, ?]. Specifically, an increase in coworker
helping behavior provides informal leaders with more timely and comprehensive
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work information and critical resource support [?, ?, ?]. This continuously ex-
pands their resource advantage within the team’ s relational network, thereby
strengthening their team influence. Simultaneously, high-frequency helping be-
haviors encourage informal leaders and team members to form more positive
and stable interpersonal interactions, establishing stronger trust and emotional
bonds [?, ?]. Such deep emotional connections further enhance coworkers’ recog-
nition of and willingness to grant the leadership identity, ultimately promoting
the subsequent elevation of the individual’ s informal leadership status.

In contrast to helping behavior, an increase in coworker undermining behavior
directly restricts the informal leader’ s access to critical resources [?, ?]. In
contexts where team resources are limited, an increase in undermining behaviors
such as exclusion and isolation by coworkers can sever the informal leader’ s
connections with key resource providers. This prevents them from maintaining
their existing resource advantages, thereby weakening their influence within the
team. Furthermore, an increase in undermining behavior is often accompanied
by a deterioration of internal team relationships [?, ?].

Behaviors such as malicious attacks, exclusion, and intentional obstruction by
coworkers reduce the positive connections between the informal leader and oth-
ers, exacerbating their unpopularity within the team [?, ?]. This state of isola-
tion further erodes their status and influence, potentially leading to a gradual
withdrawal from core leadership positions (the weakening effect). Based on the
above analysis, we propose Hypotheses H3 and H4:

H3: Changes in coworker helping behavior have a positive effect on subsequent
changes in informal leadership status. H4: Changes in coworker undermining
behavior have a negative effect on subsequent changes in informal leadership
status.

Based on Hypotheses H1-H4, we propose two serial mediation hypotheses, H5
and H6: H5: Initial informal leadership status has a positive effect on subse-
quent changes in informal leadership status through the serial mediating roles
of changes in coworker inspiration and changes in coworker helping behavior.

H6: Initial informal leadership status has a negative effect on subsequent
changes in informal leadership status through the serial mediating roles of
changes in coworker envy and changes in coworker undermining behavior.

1.5 FEZRXZRRATER

According to cognitive appraisal theory, the core of an individual’s cognitive eval-
uation of external stimuli lies in assessing the extent to which the stimulus event
relates to their own goals and interests [?, ?]. Based on this, it can be inferred
that the exchange relationship between an informal leader and their coworkers
may serve as a critical boundary condition influencing the coworkers’ cognitive
appraisals. Coworker exchange (CWX) refers to the effectiveness of the working
relationship between employees under the same supervisor, encompassing the
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level of resource sharing, communication quality, and psychological intimacy
[?, ?); it reflects the degree of mutual respect and trust formed through histori-
cal interactions [?, ?]. Meta-analytic evidence suggests that higher congruence
between external contexts and individual goals leads to a stronger inspiring ef-
fect on the individual [?, ?]. When a high-level exchange relationship exists
between an informal leader and a coworker, trust deepens and communication
efficiency improves. In such cases, coworkers are more likely to perceive the pos-
sibility of obtaining resources necessary for their own goals from the informal
leader, thereby viewing the informal leader’ s status as a supportive resource.
Furthermore, high-quality coworker exchange facilitates increased interaction
frequency [?, ?], allowing coworkers to gain deeper insights into the informal
leader’ s strengths and the mechanisms behind their status formation through
observational learning. Consequently, they are motivated to continuously sur-
pass themselves and improve their own performance and status. Thus, when
the quality of exchange between an informal leader and a coworker is high, the
coworker is more inclined to provide positive cognitive appraisals, triggering an
upward shift in feelings of inspiration.

Conversely, when the quality of the exchange relationship between an informal
leader and a coworker is low, resource sharing and communication efficiency
decline. In this scenario, it is difficult for coworkers to benefit from the informal
leader’ s resources through interpersonal interaction, leading them to view the
informal leader’ s status as a threat to their own resources and development
opportunities. Additionally, low-quality coworker exchange can result in a lack
of trust and increased hostility toward the informal leader [?, ?]. When an
informal leader acquires key resources that coworkers desire, the coworkers may
interpret this as an unfair phenomenon, which in turn fosters feelings of envy.
Thus, when the quality of exchange between an informal leader

and a coworker is low, the coworker is more likely to form negative cognitive
appraisals, leading to an upward shift in envious emotions. Based on the above,
we propose Hypotheses H7 and HS:

H7: Coworker exchange positively moderates the positive impact of initial in-
formal leadership status on subsequent changes in coworker inspiration; specifi-
cally, when the quality of the exchange relationship is high, the positive effect
of informal leadership status on subsequent changes in coworker inspiration is
stronger.

HS&: Coworker exchange negatively moderates the positive impact of initial in-
formal leadership status on subsequent changes in coworker envy; specifically,
when the quality of the exchange relationship is low, the positive effect of infor-
mal leadership status on subsequent changes in coworker envy is stronger.

Based on H5-H8, we propose two conditional indirect relationships. Specifically,
when the quality of the exchange relationship between an informal leader and
a coworker is high, the coworker is more likely to experience intensified inspi-
ration and increased helping behavior, which further promotes the subsequent
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elevation of the informal leader’ s status. Conversely, when the exchange re-
lationship quality is low, the coworker is more likely to experience intensified
envy and increased social undermining behavior, thereby weakening the leader’
s subsequent informal status.

H9: Coworker exchange positively moderates the chain mediation effect of initial
informal leadership status on subsequent changes in informal leadership status
through changes in coworker inspiration and helping behavior; specifically, this
chain mediation effect is stronger when coworker exchange is high.

H10: Coworker exchange negatively moderates the chain mediation effect of ini-
tial informal leadership status on subsequent changes in informal leadership sta-
tus through changes in coworker envy and social undermining behavior; specifi-
cally, this chain mediation effect is stronger when coworker exchange is low.

2.1 ARBEHFSERF

This study employs a longitudinal research design based on repeated measures.
Data were collected from four enterprises across diverse industries, including
chemical engineering, manufacturing, and energy, to ensure the diversity and
generalizability of the research sample. To enhance the credibility of the find-
ings and effectively control for common method bias, we utilized a multi-source,
multi-wave data collection strategy. The survey was conducted across four time
points, with an interval of approximately two months between each wave. This
interval was selected based on two primary considerations. First, a core re-
quirement of the Latent Change Score (LCS) model is that the time interval
must be sufficient to detect the temporal dynamics of the core variables [?, ?].
Given that this study focuses on the dual evolutionary paths of “enhancement
and erosion” of informal leadership status, and considering the actual cycles of
status change in frontline teams, a two-month interval is appropriate for cap-
turing these dynamic processes, consistent with previous literature on informal
status changes [?, ?]. Second, from a practical standpoint, a reasonable time in-
terval helps mitigate respondent fatigue and boredom associated with repeated
measurements, thereby ensuring the quality of the longitudinal data.

The survey covered a total of 94 teams. The average team size was 4.97 members
(SD = 2.42). Specifically, small teams of 3-5 members accounted for 75.53%
of the sample, medium-sized teams of 6-8 members accounted for 15.96%, and
large teams with more than 8 members accounted for 8.51%.

The survey participants included one formal leader and several team members
from each team. Prior to the commencement of the investigation, the researchers
obtained lists of leaders and members for each team through the corporate
Human Resources departments. These lists were pre-organized into team rosters
to facilitate peer-rating procedures.

In the first wave of data collection (Time 1), the initial informal leadership status
of focal members was measured using a peer-rating approach followed by data
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aggregation. We also measured the levels of inspiration and envy elicited by
the focal employee among their colleagues. Simultaneously, focal employees self-
reported their co-worker exchange relationships. Additionally, control variables
were collected during this initial round. Demographic variables, such as gender,
age, education level, and team tenure, were self-reported by team members,
while leader-member exchange (LMX) was assessed by the formal leaders, who
evaluated each team member individually.

A total of 468 questionnaires were distributed in the first round, with 447 re-
covered (a 95.5% response rate). The second round continued to measure the
inspiration and envy elicited by focal employees via peer ratings, while focal
members self-reported the helping and undermining behaviors they received
from colleagues; 354 questionnaires were recovered in this round (a 79.2% re-
sponse rate). In the third round, focal members again self-reported received
helping and undermining behaviors, while the third-stage informal leadership
status of focal members was measured using aggregated peer ratings; 329 ques-
tionnaires were recovered (a 92.9% response rate). The fourth round utilized the
same peer-rating aggregation method to measure the fourth-stage informal lead-
ership status, with 315 questionnaires recovered (a 95.7% response rate). After
excluding invalid questionnaires, those with excessive missing items, and those
that failed reverse-coded attention checks, a final sample of 311 valid responses
was obtained. This retention rate is consistent with previous longitudinal re-
search designs [?, ?]. Within the valid sample, the average age of employees
was 34.22 years (SD = 8.11), 79.7% were male, and the average team tenure
was 4.94 years (SD = 1.42). Regarding educational background, 1.3% held doc-
toral degrees, 14.1% held master’ s degrees, 25.4% held bachelor’ s degrees, and
52.7% had education levels below a bachelor’ s degree.

2.2 METH

Some of the measurement tools used in this study were originally developed in
English. To ensure the semantic accuracy of the scales, the researchers followed
the standard translation and back-translation procedure for English scales [?] to
develop the Chinese version. The study employed a 7-point Likert scale, ranging
from “1” (strongly disagree) to “7” (strongly agree), to quantify employees’
attitudes and perceptions regarding each variable.

Informal Leadership Status (T1, T3, T4)

Informal leadership status refers to the influence perceived by colleagues from
an employee who holds no formal authority [?, ?]. Consequently, this study mea-
sured informal leadership status using a peer-rating approach followed by data
aggregation. During the measurement process, each participant was provided
with a list of members within their respective team and asked to evaluate each
colleague individually. Specifically, we utilized the single-item scale developed
by [?] to measure this construct. Participants assessed every member of their
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team by responding to the following prompt: “To what extent does your team
rely on [Employee Name] for leadership?”

Given the use of a round-robin design, we followed the methodology of previ-
ous studies by employing shortened measurement scales. This approach was
intended to reduce the workload for participants and facilitate the completion
of their responses.

---this member’ s leadership to complete team tasks?” Following this procedure,
each member was evaluated by all other team members except themselves. The
informal leadership score for each focal member was calculated by averaging the
ratings received from their peers. The average number of raters per member was
3.97.

(2) Peer Inspiration and Peer Envy (T1, T2)

Consistent with the measurement process for informal leadership, peer inspi-
ration and peer envy were also obtained through a peer-rating round-robin ap-
proach and subsequent aggregation. Specifically, we adapted scales from Thrash
and Elliot (2004) and Kim and Glomb (2014) to measure the emotions of inspi-
ration and envy elicited by the focal employee in their colleagues. Similar to
the measurement of informal leadership, this study selected single items from
the original scales, requiring participants to answer the following questions in
sequence: “To what extent does this colleague inspire my enthusiasm for work?”
and “To what extent do I feel envious or jealous of this colleague?” Subsequently,

The scores for inspiring others and being envied by colleagues were calculated
by averaging the scores of the inspiration and envy perceived by other team
members toward each focal member.

(3) Colleague Helping and Undermining Behaviors (T2, T3): To en-
sure objective measurement and mitigate common method bias, partici-
pants were asked to self-report the helping and undermining behaviors
they received from colleagues. Colleague helping behavior was measured
using a 3-item scale adapted from Yue et al. (2017). Sample items include
“My colleagues take the initiative to find new ways to do things that ben-
efit me” and “My colleagues look for opportunities to facilitate my work.”
The Cronbach’ s «a coefficients for this scale across the two measurement
waves were 0.89 (T2) and 0.91 (T3). Colleague undermining behavior was
measured using the 6-item scale developed by Duffy et al. (2002). Sample
items include “My colleagues intentionally insulted me”and “My colleagues
deliberately ignored me.” The Cronbach’ s a coefficients for this scale were
0.96 (T2) and 0.95 (T3).

(4) Coworker Exchange (T1): Participants were also asked to evaluate the
quality of their exchange relationships with colleagues. This was measured
using the 6-item scale developed by Sherony and Green (2002), with items
such as “My colleagues are satisfied with my work performance” and “My
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colleagues understand my difficulties and needs at work.” The Cronbach’
s «a coefficient for this scale was 0.86.

(5) Control Variables: Existing literature suggests that gender, age, educa-
tion level, and leader-member exchange (LMX) may all influence informal
leadership status [?, ?, ?, ?]. Therefore, we controlled for these variables.
Gender was treated as a dummy variable. Education level was categorized
into four groups: below undergraduate, undergraduate, master’ s degree,
and doctoral degree. Following previous research, team tenure was also
included as a control variable [?, ?], measured in years. Leader-member
exchange (LMX) was assessed by the formal team managers, who evalu-
ated each team member individually using the 7-item scale developed by
Graen and Uhl-Bien (1995). Sample items include “Overall, I am very
satisfied with this employee’ s work” and “I understand this employee’ s
difficulties and needs at work.” The Cronbach’ s a coefficient for this scale
was:-

More accurate (Hussain et al., 2019; Sherf et al., 2018). Consequently, a single-
item scale was selected for measuring informal leadership. Similarly, this ap-
proach was also applied to the measurement of peer inspiration and peer envy.

0.82. Finally, to control for the influence of interaction frequency among team
members on informal leadership status, we controlled for team size at the team
level.

2.3 iR

Since this study focuses on the dynamic process of informal leadership status
change and the influence of peer emotions and behaviors therein, we utilized
Latent Change Score (LCS) models to test our research hypotheses, following
established methodological precedents [?, ?, 7, ?. ?]. In accordance with the
sequence of the proposed hypotheses, we systematically tested for mediation
effects (Hypotheses 1-4), serial mediation effects (Hypotheses 5-6), moderation
effects (Hypotheses 7-8), and moderated serial mediation effects (Hypotheses 9-
10). Specifically, the independent variable in this study is the level of informal
leadership status at Time 1 (T1).

The model includes two parallel mediation paths: Path 1 consists of “A Change
in Coworker Inspiration T1-T2 — A Change in Coworker Helping Behavior
T2-T3,” and Path 2 consists of “A Change in Coworker Envy T1-T2 — A
Change in Coworker Social Undermining T2-T3.” The outcome variable is the
A Change in Informal Leadership Status T3-T4, while the moderating variable
is Coworker Exchange (CWX) relationships. We first conducted multilevel path
analysis without the moderating effect to test the mediation and serial mediation
effects, calculating their respective confidence intervals. To test the moderation
effects, we followed the procedure recommended by [?, ?]: after mean-centering
the independent and moderating variables, we constructed an interaction term
between Coworker Exchange and Informal Leadership Status at T1. We then
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examined the impact of this interaction term on the A Change in Coworker
Inspiration T1-T2 and A Change in Coworker Envy T1-T2, followed by a test of
the moderated serial mediation effect and its corresponding confidence intervals.

During the hypothesis testing process described above, we incorporated a se-
ries of control paths into the Latent Change Score model, consistent with rele-
vant literature [?, 7, ?]: (1) the paths from Informal Leadership Status T1 to
Coworker Inspiration T1, Coworker Envy T1, Coworker Helping Behavior T2,
Coworker Social Undermining T2, Informal Leadership Status T3, A Change in
Coworker Helping Behavior T2-T3, A Change in Coworker Social Undermining
T2-T3, and A Change in Informal Leadership Status T3-T4; (2) the paths from
Coworker Inspiration T1 to Coworker Helping Behavior T2, Informal Leader-
ship Status T3, A Change in Coworker Helping Behavior T2-T3, and A Change
in Informal Leadership Status T3-T4; (3) the paths from Coworker Envy T1 to
Coworker Social Undermining T2, Informal Leadership Status T3, A Change
in Coworker Social Undermining T2-T3, and A Change in Informal Leadership
Status T3-T4; (4) the paths from Coworker Helping Behavior T2 to Informal
Leadership Status T3 and A Change in Informal Leadership Status T3-T4; and
(5) the paths from Coworker Social Undermining T2 to Informal Leadership
Status T3 and A Change in Informal Leadership Status T3-T4.

3.1 SR SSEEERF I

This study utilized Mplus 8.3 to conduct confirmatory factor analysis (CFA) at
separate time points to examine the discriminant validity among the core vari-
ables. Since informal leadership status, coworker inspiration, and coworker envy
were measured using single-item scales and aggregated through coworker round-
robin ratings, the CFA focused on coworker exchange relationships, coworker
helping behavior, and coworker undermining behavior across the different time
points. The results, presented in , indicate that the Time 1 model (coworker
exchange relationship) demonstrated a good fit (x? = 24.56,df = 9, RMSEA =
0.08,CFI = 0.95). Furthermore, the two-factor models at Time 2 and Time 3
were significantly superior to the single-factor models (Time 2: x? = 52.01,df =
26, RMSEA = 0.06,CFI = 0.98; Time 3: x? = 40.38,df = 26, RMSEA =
0.04,CFI = 0.99). In summary, the core variables analyzed in this study
achieved robust discriminant validity.

Measurement Time Points

RMSEA

Time Point 1

Single-factor model (CWXT1)
Two-factor model (BeHpT2; CoUnT?2)
Single-factor model (BeHpT2+CoUnT?2)
Two-factor model (BeHpT3; CoUnT3)
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Single-factor model (BeHpT3+CoUnT3)
Time Point 2, Time Point 3

Note: CWXT1 represents coworker exchange at Time Point 1; BeHpT2 and
BeHpT3 represent coworker helping behavior at Time Point 2 and Time Point
3, respectively; CoUnT2 and CoUn'T3 represent coworker undermining behavior
at Time Point 2 and Time Point 3, respectively; “4” indicates the merging of
items into a single factor.

3.2 fERttgit SHRX IR

In this study, SPSS 26 was employed to conduct descriptive statistical analysis
and correlation analysis of the relevant variables. The means, standard devia-
tions, and correlation coefficients among the variables are presented in detail in
Table 2 .

Leader-Member Exchange (LMX)
Coworker Exchange (CWX)
Informal Leadership Status T1
0.14%*

Informal Leadership

Informal leadership refers to the phenomenon where an individual, despite lack-
ing formal authority or a designated title within an organization’ s hierarchy,
exerts significant influence over their peers and shapes the direction of the group.
Unlike formal leadership, which is derived from structural positions and legal
authority, informal leadership emerges organically from the social interactions
and perceived competence of the individual.

The Emergence of Informal Leaders

Informal leaders typically emerge through a process of social validation. When
team members consistently look to a specific individual for guidance, expertise,
or emotional support, that individual begins to occupy an informal leadership
role. This status is often granted based on several key factors:

e Technical Expertise: Individuals who possess deep knowledge or spe-
cialized skills essential to the team’ s success are often deferred to as
informal leaders.

o Interpersonal Skills: High levels of emotional intelligence, empathy,
and the ability to mediate conflicts allow certain individuals to become
the “social glue” of a group.

e Alignment with Group Values: Those who most strongly embody
the norms and values of the collective are more likely to be recognized as
leaders by their peers.
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¢ Proactive Behavior: Individuals who take initiative, demonstrate com-
mitment, and are willing to shoulder responsibility during crises often
ascend to informal leadership positions.

The Impact on Organizational Performance

The presence of informal leadership can have profound effects on organizational
dynamics. When informal leaders align with the goals of the formal manage-
ment, they can act as powerful catalysts for productivity and morale. They
often serve as effective communication bridges, translating formal directives
into language that resonates with the frontline workforce.

However, informal leadership can also present challenges. If an informal leader’ s
goals conflict with the organization’ s strategic objectives, they may foster resis-
tance or create shadow hierarchies that undermine formal authority. Therefore,
understanding the interplay between formal and informal power structures is
critical for effective management.

Distinguishing Formal and Informal Leadership

While formal leaders rely on “position power” (the right to reward or punish),
informal leaders rely on “personal power” (referent and expert power). Research
suggests that in modern, flat organizational structures—such as those found
in technology and creative industries—informal leadership often plays a more
decisive role in day-to-day operations than traditional command-and-control
structures.

In conclusion, informal leadership is a dynamic and essential component of or-
ganizational life. Recognizing and nurturing these “hidden” leaders can lead to
higher levels of employee engagement, better knowledge sharing, and increased
organizational resilience. Future

0.29%*

Informal Leadership
1. Introduction

In the contemporary organizational landscape, the traditional hierarchical struc-
ture is increasingly being supplemented, and sometimes even supplanted, by in-
formal networks of influence. While formal leadership is defined by official titles
and designated authority, informal leadership emerges from the social interac-
tions and perceived expertise of individuals within a group. This phenomenon,
often referred to as “informal leadership status,” plays a critical role in team
dynamics, knowledge sharing, and overall organizational effectiveness.
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2. Conceptual Framework

Informal leadership is distinct from formal authority in that it is granted by
peers rather than the organization. It is a socially constructed phenomenon
where certain members are recognized as leaders because of their contributions,
character, or technical proficiency. Unlike formal leaders who rely on legitimate
power, informal leaders exert influence through referent and expert power.

[Figure 1: see original paper]

The emergence of informal leadership is often driven by the following factors: -
Technical Expertise: Individuals who possess deep knowledge or unique skills
often become the “go-to” persons for problem-solving. - Social Capital: Strong
interpersonal skills and extensive internal networks allow individuals to bridge
gaps between different subgroups. - Proactive Behavior: Those who take
initiative and demonstrate a high commitment to team goals are more likely to
be perceived as leaders.

3. Theoretical Perspectives

Several theoretical frameworks help explain the dynamics of informal leadership.
Social Exchange Theory suggests that informal leadership is a result of a recipro-
cal process: individuals provide valuable resources (such as guidance or support)
to the group, and in return, the group grants them status and influence.

From a Social Network Analysis (SNA) perspective, informal leadership can
be quantified by examining an individual’ s position within the communication
network. Metrics such as centrality—specifically indegree centrality—are often
used to identify informal leaders. If many team members seek advice from a
specific individual, that individual holds high informal leadership status.

4. The Impact of Informal Leadership

The presence of informal leaders can significantly enhance team performance.
They often act as catalysts for innovation by fostering an environment where
ideas can be freely exchanged. Furthermore, informal leaders can serve as vital
intermediaries between management and frontline employees, helping to trans-
late organizational goals into actionable tasks.

However, the relationship between formal and informal leadership is not always
harmonious. Potential challenges include: - Role Ambiguity: Conflict may
arise if the informal leader’ s direction contradicts the formal manager’ s instruc-
tions. -

0.43**
Coworker Envy T1
Coworker Envy T2
0.38**
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Abstract

In recent years, the rapid development of deep learning has led to significant
breakthroughs in various fields. However, as the complexity of models increases,
the demand for computational resources has also grown exponentially. This pa-
per explores a novel optimization framework designed to enhance the efficiency
of machine learning algorithms in resource-constrained environments. By inte-
grating advanced pruning techniques with dynamic hardware-aware scheduling,
we demonstrate that it is possible to maintain high predictive accuracy while
substantially reducing latency and energy consumption. Our experimental re-
sults indicate that the proposed method outperforms existing baselines across
multiple benchmark datasets, providing a viable path for deploying sophisti-
cated neural networks on edge devices.

1. Introduction

The evolution of artificial intelligence has been characterized by a shift toward in-
creasingly large-scale architectures. While these models achieve state-of-the-art
performance on complex tasks such as natural language processing and computer
vision, their deployment remains a challenge due to the high computational over-
head. Traditional optimization methods often struggle to balance the trade-off
between model precision and operational efficiency.

[Figure 1: see original paper]

To address these challenges, this research introduces a collaborative optimization
strategy. We focus on the synergy between algorithmic refinement and hardware
utilization. Unlike conventional approaches that treat software and hardware
as independent layers, our framework leverages feedback from the execution
environment to guide the model compression process. This ensures that the
resulting models are not only smaller in size but also optimized for the specific
architectural constraints of the target hardware.

2. Methodology
2.1 Problem Formulation

We consider the optimization of a deep neural network defined by parameters 6.
The objective is to minimize a loss function £(#) subject to a set of hardware
constraints C. These constraints typically include memory bandwidth, peak
floating-point operations per second (FLOPS), and power limits. The optimiza-
tion problem can be expressed as:

mein £(6) subject to @) < C

where ®(6) represents the resource consumption function of the model.
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2.2 Dynamic Pruning and Quantization

Our approach employs a multi-stage pruning strategy. Initially, we identify
redundant weights using a gradient-based sensitivity analysis. Weights that
contribute minimally to the overall gradient flow are targeted for removal. Fol-
lowing pruning, we apply non-uniform quantization to further compress the
remaining parameters. By mapping the continuous weight space to a discrete
set of values, we significantly reduce the bit-width required

0.20**

0.47**

Coworker Encouragement T2
Coworker Helping Behavior T2
Coworker Helping Behavior T3
0.53**

The Impact of Coworker Deterrence Behavior on Employee
Proactive Behavior

Introduction

In the modern workplace, employee proactive behavior—characterized by self-
initiated, future-oriented actions aimed at changing oneself or the environment
—is increasingly recognized as a critical driver of organizational effectiveness and
innovation. However, such behaviors often challenge the status quo, potentially
disrupting established routines or interpersonal dynamics. Consequently, proac-
tive employees may encounter negative reactions from their peers, a phenomenon
known as coworker deterrence behavior. This study explores the mechanisms
through which coworker deterrence influences subsequent proactive behavior, fo-
cusing on the mediating role of psychological safety and the moderating role of
individual resilience.

The Concept of Coworker Deterrence Behavior

Coworker deterrence behavior refers to the intentional actions taken by col-
leagues to discourage or prevent an individual from engaging in specific behav-
iors, particularly those that are perceived as threatening to the group’s norms or
the colleagues’ own status. Unlike overt workplace bullying or incivility, deter-
rence behavior is often subtle and targeted specifically at suppressing proactive
initiatives. When an employee attempts to introduce new ideas or improve
work processes, coworkers may employ social undermining, exclusion, or verbal
discouragement to maintain the existing equilibrium.
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Theoretical Framework and Hypotheses

Drawing upon Social Cognitive Theory and Conservation of Resources (COR)
theory, we propose that coworker deterrence behavior acts as a significant social
stressor that depletes an individual’ s psychological resources.

The Mediating Role of Psychological Safety Psychological safety is de-
fined as the belief that one can show and employ oneself without fear of negative
consequences to self-image, status, or career. We hypothesize that coworker de-
terrence behavior negatively impacts an employee’ s sense of psychological safety.
When colleagues react negatively to proactive efforts, the focal employee per-
ceives the environment as risky and unsupportive. This diminished psycholog-
ical safety, in turn, reduces the likelihood of future proactive behavior, as the
individual seeks to avoid further interpersonal conflict and resource loss.

The Moderating Role of Resilience Not all employees respond to coworker
deterrence in the same manner. Individual resilience—the capacity to bounce
back from adversity and adapt to stressful demands—serves as a crucial boundary
condition. We argue that employees with high levels of resilience are better
equipped to maintain their psychological safety despite facing deterrence from
coworkers. Resilient individuals tend to view negative feedback as a challenge
to be overcome rather than a definitive threat, thereby mitigating the negative
impact of deterrence on their proactive tendencies.

[Figure 1: see original paper]

Methodology
To test our hypotheses, we conducted

0.15%*

Coworker Deterrence Behavior
1. Introduction

In the modern organizational environment, interpersonal dynamics play a criti-
cal role in shaping employee performance and psychological well-being. Among
these dynamics, coworker deterrence behavior—defined as actions taken by col-
leagues to discourage, obstruct, or suppress a focal employee’ s proactive behav-
iors—has emerged as a significant area of study. While previous research has
extensively explored supportive coworker relationships, the inhibitory effects
of negative peer interactions remain less understood. This study focuses on
the longitudinal impact of such behaviors, specifically examining the outcomes
associated with the third time point (T3) of our data collection.
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2. Theoretical Framework and Hypotheses

Coworker deterrence often manifests when an individual’ s high performance
or innovative ideas are perceived as a threat to the status quo or the relative
standing of peers. Drawing on Social Information Processing Theory and Conser-
vation of Resources (COR) theory, we argue that persistent deterrence behavior
leads to a depletion of psychological resources.

By the third measurement period (T3), the cumulative effect of these behaviors
is expected to manifest in reduced job engagement and increased turnover in-
tentions. We hypothesize that the perception of being deterred by coworkers at
T1 and T2 will significantly predict a decline in proactive work behavior at T3,
mediated by psychological safety.

3. Methodology

3.1 Data Collection and Sample To capture the dynamic nature of work-
place interactions, we employed a three-wave longitudinal design with a three-
month interval between each wave. At T1, participants reported demographic
information and perceived coworker deterrence. At T2, mediators such as psy-
chological safety and relational energy were measured. Finally, at T3, we as-
sessed the primary outcome variables: task performance and organizational
citizenship behavior (OCB).

3.2 Measures All scales were adapted from established literature and
translated using a back-translation procedure to ensure linguistic equivalence.
Coworker deterrence was measured using a 5-item scale, while proactive
behavior was assessed via self-reports and supervisor ratings to minimize
common method bias.

4. Results and Analysis

The structural equation modeling (SEM) results indicate a robust fit for our
proposed model. As shown in [Figure 1: see original paper], the path coefficients
from T1 deterrence to T3 performance outcomes are statistically significant.

[Figure 1: see original paper]

Specifically, we found that: 1. Coworker deterrence at T1 negatively impacts
psychological safety at T2 ($ = -0.

0.57**

Note: N = 311; Gender: Male = 1, Female = 2; Educational Attainment:
Below Undergraduate = 1, Undergraduate = 2, Master’ s Degree = 3, Doctoral
Degree = 4; T'1-T4 represent the measured values at time points 1 through 4,
respectively.
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3.3.1 PFAMRELE

This study utilized Mplus 8.3 to conduct path analysis and mediation effect
testing [?, ?]; detailed results are presented in and . Given that multiple col-
leagues evaluated the same member, the data may exhibit nested structures.
Consequently, when performing model fitting in Mplus, we employed Maximum
Likelihood Estimation with robust standard errors (MLR) and controlled for
potential nesting effects using the “cluster = group” and “type = Two-level”
commands [?, ?]. Team size was controlled at the between-level, while all other
variables and path analyses were situated at the within-level. After controlling
for gender, age, education level, team tenure, coworker exchange (CWX), and
leader-member exchange (LMX), the results for informal leadership status are
as follows.

Informal leadership status at T1 had a significant positive effect on the change
in coworker inspiration (A) from T1 to T2 (8 = 0.19,SE = 0.07,p = 0.005).
The change in coworker inspiration (A) from T1 to T2, in turn, had a sig-
nificant positive effect on the change in coworker helping behavior (A) from
T2 to T3 (8 = 0.24,SE = 0.07,p < 0.001). Furthermore, the indirect ef-
fect of informal leadership status at T1 on the change in coworker helping
behavior (A) T2-T3 via the change in coworker inspiration (A) T1-T2 was
significant (effect size = 0.045,95% CI = [0.003,0.088]), providing support for
Hypothesis 1. Simultaneously, informal leadership status at T1 had a sig-
nificant positive effect on the change in coworker envy (A) from T1 to T2
(8 = 0.18, SE = 0.05,p < 0.001). The change in coworker envy (A) T1-T2
significantly and positively influenced the change in coworker social undermin-
ing behavior (A) T2-T3 (8 = 0.24,SE = 0.09,p = 0.009). The indirect effect
of informal leadership status at T1 on the change in coworker undermining
behavior (A) T2-T3 via the change in coworker envy (A) T1-T2 was also sig-
nificant (effect size = 0.043,95% CI = [0.004, 0.082]), supporting Hypothesis
2. Additionally, the change in coworker helping behavior (A) T2-T3 had a
significant positive effect on the change in informal leadership status (A) T3-
T4 (8 =0.16, SE = 0.04, p < 0.001), while the change in coworker undermining
behavior (A) T2-T3 had a significant negative effect on the change in infor-
mal leadership status (A) T3-T4 (8 = —0.18, SE = 0.06,p = 0.002). Thus,
Hypotheses H3 and H4 were supported.

Supplementary Analysis: Building upon the aforementioned hypothesis testing,
we further examined the indirect effects of changes in coworker emotional and
behavioral reactions on changes in informal leadership status to verify causal
relationships. Specifically, we tested the indirect effects of A coworker inspira-
tion/envy (T1-T2) on A informal leadership status (T3-T4) through A coworker
helping/undermining behavior (T2-T3); results are detailed in Table 4. The re-
sults indicate that the indirect effect of A coworker inspiration T1-T2 on A
informal leadership status T3-T4 via A coworker helping behavior T2-T3 was
significantly positive (effect size = 0.038,95% CI = [0.009, 0.066]). Conversely,
the indirect effect of A coworker envy T1-T2 on A informal leadership status
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T3-T4 via A coworker undermining behavior T2-T3 was significantly negative
(effect size = —0.042,95% CI = [—0.082,—0.002]). These findings further val-
idate the causal link between changes in coworker emotional and behavioral
responses and subsequent changes in informal leadership status.

To further verify the serial mediation effects, detailed results are provided in
. The results show that the indirect effect of informal leadership status at T1
on the change in informal leadership status (A) T3-T4 through the change in
coworker inspiration (A) T1-T2 and the change in coworker helping behavior (A)
T2-T3 was significantly positive (effect size = 0.007,90% CI = [0.001, 0.013]).

Furthermore, the indirect effect of informal leadership status at T1 on the change
in informal leadership status (A) T3-T4 through the change in coworker envy
(A) T1-T2 and the change in coworker undermining behavior (A) T2-T3 was
significantly negative (effect size = —0.008,90% CI = [—0.014,—0.001]). Thus,
Hypotheses H5 and H6 were supported.

A Coworker helping behavior

A Coworker envy

A Coworker social undermining behavior
Change T2-T3

A Informal leadership status

A Coworker inspiration

Change T3-T4

Coworker exchange relationship
0.18*

-0.10*

-0.20%*

Leader-Member Exchange (LMX)
Informal Leadership Status T1
0.19%*

0.18%#*

0.33%**

0.24**

0.16%**

-0.18%**

0.56%**
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A Change in Coworker Encouragement T1-2

A Change in Coworker Helping Behavior T2-3 0.24*
A Change in Coworker Envy T1-2

A Change in Coworker Hindrance Behavior T2-3
0.24%%%*

0.26%**

0.39%#*

0.21%*

Note: N = 311; coefficients are unstandardized regression coefficients; p < 0.05;
p < 0.01; p < 0.001.

Informal leadership status at T1 —Change in coworker inspiration at T1-2
—Change in coworker helping behavior at T2-3; Informal leadership status at
T1 —Change in coworker envy at T1-2 —Change in coworker social under-
mining behavior at T2-3; Change in coworker inspiration at T1-2 —Change in
coworker helping behavior at T2-3 —Change in informal leadership status at T3-
4; Change in coworker envy at T1-2 —Change in coworker social undermining
behavior at T2-3 —Change in informal leadership status at T3-4.

95%CI
Note: N = 331; CI = Confidence Interval.

Informal leadership status T1 — A Colleague inspiration change T1-2 — A
Colleague helping behavior change T2-3 — A Informal leadership status change
T3-4; Informal leadership status T1 — A Colleague envy change T1-2 — A
Colleague social undermining behavior change T2-3 — A Informal leadership
status change T3-4.

90%CI4
Note: N = 331; CI = Confidence Interval

3.3.2 #WRATMRTHRIEE

To test the moderating effect of co-worker exchange (CWX), we mean-centered
both informal leadership status at T1 and CWX before incorporating them into
the regression model [?, ?]. The results are detailed in . The interaction term be-
tween informal leadership status T1 and CWX had a significant positive effect on
the change in co-worker inspiration (AT1-T2) (8 = 0.18, SE = 0.04,p < 0.001),
indicating that CWX positively moderates the relationship between informal
leadership status T1 and the positive change in co-worker inspiration. Con-
versely, the interaction term had a significant negative effect on the change in
co-worker envy (AT1-T2) (8 = —0.18, SE = 0.04,p < 0.001), suggesting that
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CWX negatively moderates the positive relationship between informal leader-
ship status T1 and the change in co-worker envy. To visualize these moderating
effects, we conducted simple slope analyses at one standard deviation above
and below the mean of CWX and plotted the interaction effects. As shown
in [Figure 2: see original paper]|, when CWX is low, the effect of informal
leadership status T1 on the change in co-worker inspiration is non-significant
(8 = 0.07,SE = 0.07,n.s.); however, when CWX is high, informal leadership
status T1 has a significant positive effect on the change in co-worker inspiration
(8 =0.39,SE = 0.09,p < 0.001). Furthermore, when CWX is low, informal
leadership status T1 has a significant positive effect on the change in co-worker
envy (8 =0.28, SE = 0.05,p < 0.001); when CWX is high, this effect becomes
non-significant (8 = —0.03, SE = 0.07,n.s.). Thus, Hypotheses H7 and H8 are
supported.

Building on these results, we further tested the moderated serial mediation ef-
fects, as shown in . When the quality of the exchange relationship between the
informal leader and co-workers is high, the indirect effect of informal leadership
status T1 on the change in informal leadership status (AT3-T4) through the
change in co-worker inspiration (ATI1-T2) and the change in co-worker help-
ing behavior (AT2-T3) is significantly positive (Effect size = 0.014, 90% CI =
[0.005, 0.024]). When the quality of this exchange relationship is low, this serial
mediation effect is non-significant (Effect size = 0.002, n.s.). The confidence
interval for the difference between these two coefficients does not include zero
(Effect size = 0.013, 90% CI = [0.004, 0.021]), thereby supporting Hypothesis
H9.

For the serial mediation effect tests, we reported 90% confidence intervals. This
approach has been validated as appropriate for mediation testing [?, ?], partic-
ularly when the hypothesized relationships are directional.

When the quality of the exchange relationship between the informal leader and
co-workers is low, the indirect effect of informal leadership status T1 on the
change in informal leadership status (AT3-T4) through the change in co-worker
envy (AT1-T2) and the change in co-worker social undermining behavior (AT2-
T3) is significantly negative (Effect size = -0.015, SE = 0.007, 90% CI = [
0.027, -0.004]). When the quality of the exchange relationship is high, this serial
mediation effect is non-significant (Effect size = -0.002, n.s.). The bootstrap
confidence interval for the difference between these two coefficients does not
include zero (Effect size = 0.013, 90% CI = [0.002, 0.025]), thus supporting
Hypothesis H10.

A Change in co-worker inspiration T1-T2
A Change in co-worker envy T1-T2
Leader-member exchange (LMX)
Informal leadership status T1

Co-worker exchange (CWX)
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Informal leadership status T1 * Co-worker exchange

0.18%**

-0.18%+*

0.30%**

0.43%**

Note: N = 311; p < 0.05; p < 0.01; p < 0.001; Unstandardized coefficients.
Low Coworker Exchange (CWX)

High Coworker Exchange (CWX)

A Change in coworker envy (T1-T2)

A Change in coworker inspiration (T1-T2)

High Coworker Exchange (CWX)
Low Coworker Exchange (CWX)
Low informal leadership status (T1)
Low informal leadership status (T1)
High informal leadership status (T1)
High informal leadership status (T1)

Informal leadership status (T1) — A Change in coworker inspiration (T1-T2)
— A Change in coworker helping behavior (T2-T3) — A Change in informal
leadership status (T3-T4)

Informal leadership status (T1) — A Change in coworker envy (T1-T2) —
A Change in coworker social undermining behavior (T2-T3) — A Change in
informal leadership status (T3-T4)

High CWX

Low CWX

90%CI

High CWX

Low CWX

Note: N = 331; CWX = Colleague Exchange; CI = Confidence Interval

4.1 EieH=H

First, this study employs a longitudinal tracking research design and latent
change score model analysis to reveal the dynamic evolution mechanism of in-
formal leadership status and the role of colleague behavior within this process,
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thereby deepening our understanding of how informal leadership status changes
over time. Current research focuses predominantly on the antecedents of in-
formal leadership emergence [?, ?], while paying insufficient attention to the
dynamic evolutionary mechanisms that occur after leadership status has been
established. Theoretically, informal leadership is not a fixed attribute; rather,
its status depends on the recognition and followership of other team members
[?, 7, ?]. Consequently, it should be inherently characterized by dynamic vari-
ability [?, ?, ?]. However, empirical research addressing the dynamic evolution
of informal leadership status remains extremely scarce in the existing literature.

Methodologically, existing research has predominantly relied on cross-sectional
data (Pan et al., 2018; Hu et al., 2018; Zhang et al., 2020). For instance, studies
have examined the impact of informal leadership status on the psychological
states of informal leaders at a single point in time (Chiu et al., 2021). The
limited research that does investigate the evolution of informal leadership sta-
tus focuses primarily on its maintenance and positive evolutionary trajectories
(Peng et al., 2023). Consequently, the present study constructs a Latent Change
Score Model (LCSM) to systematically analyze the dual-path mechanism of in-
formal leadership status evolution, thereby revealing the complete process of its
dynamic development.

Furthermore, by systematically analyzing the dual-path influence of col-
leagues’ “granting vs. diminishing” behaviors during the dynamic evolution
of informal leadership status, this study extends the “claim-grant” model
of informal leadership. The “claim-grant” theoretical framework posits that
informal leadership status originates from two sources: an employee’ s “claim”
to an informal leadership identity and the “granting” of that identity by
team colleagues [?, 7, 7 ? ?]. However, existing research has predominantly
adopted the perspective of the informal leader, exploring how individuals
develop their leadership status through behaviors such as conflict resolution,
task coordination [?, 7, ?], and upward voice [?, ?]. These studies have largely
overlooked the critical role that colleagues, as the granters of identity, play in
the evolution of informal leadership status [?, ?].

Existing research focusing on the behavior of colleagues (Hu et al., 2019; Peng
et al., 2023) has exclusively explored the impact of colleagues on informal lead-
ership.

Status-positive supportive behaviors (such as opinion-seeking) often overlook
the potential negative reactions of colleagues. In reality, within team contexts
characterized by limited resources, colleagues are highly likely to react nega-
tively toward informal leaders, which can lead to a decline or even the total
loss of the informal leader’ s status. The results of this study demonstrate that
informal leadership status triggers a shift from low to high levels of envy among
colleagues, which in turn increases social undermining behaviors by those col-
leagues, ultimately resulting in a subsequent decrease in the individual’s informal
leadership status.
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Based on these findings, this study proposes a dual-path “granting-diminishing”
effect of colleagues. This framework provides a more comprehensive revelation
of the influence of colleagues as the “granting party” and extends the “claim-
grant” dual perspective prevalent in informal leadership research. Furthermore,
this study responds to calls from Wellman (2017) and Hanna et al. (2021) to
investigate the negative impacts of informal leadership, thereby advancing re-
search into the dark side of informal leadership dynamics.

Furthermore, based on the cognitive appraisal theory of emotion, this study
reveals the critical role of changes in colleagues’ emotions in the evolution of
informal leadership status.

Key Mediating Effects. Most existing studies are based on the “cognition-
expectation” theoretical perspective (e.g., Expectation States Theory; [?, ?]),
often overlooking the emotional reactions of colleagues when confronted with
informal leadership status. In practice, due to the unique nature of informal
leadership, it inevitably triggers both positive and negative emotional responses
from peers. This study constructs and validates a dual-pathway model of col-
league emotional dynamics to reveal how these emotional shifts influence infor-
mal leadership status.

This theoretical framework facilitates a better understanding of how individuals
generate differentiated cognitive appraisals (positive vs. negative) by evaluating
the relationship between external stimuli (informal leadership status) and their
own goal attainment. These appraisals, in turn, trigger corresponding emotional
changes (inspiration vs. envy) and subsequent behavioral shifts (helping vs. un-
dermining behaviors). Consequently, this research systematically reveals the
bidirectional behavioral mechanisms of colleagues acting as “granters” in the
process of identity granting for informal leadership. Furthermore, this study
validates and extends Cognitive Appraisal Theory within the specific research
context of informal leadership status.

Furthermore, this study deepens our understanding of how employees react to
the behavior of high-performing peers by revealing the mechanisms through
which changes in colleagues’ behavior influence subsequent informal leadership
status. In doing so, it addresses the perennial question of whether “the bird
that sticks its head out gets shot.” Existing research has largely drawn on social
comparison theory to explore behavioral reactions toward high-performance col-
leagues and star employees [?, 7, ?, 7, ?]. This study extends current literature
from a novel perspective: informal leadership status differs fundamentally from
the aforementioned “superior positions.” Specifically, informal leadership stems
from subjective peer perceptions rather than objective assessments, relies on col-
league identification rather than supervisor evaluation, and exhibits significant
dynamic characteristics [?, 7, ?].

This distinction implies that, unlike the influence exerted by high performers
or star employees, colleagues are not passive recipients of influence from in-
formal leaders. Instead, they can directly affect the subsequent trajectory of a
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leader’ s status—either strengthening or weakening it—by adjusting their helping
or hindering behaviors. Consequently, the mechanism of colleagues’ behavioral
responses to informal leadership is not merely a process of social comparison;
rather, it manifests as a cognitive evaluation mechanism. Colleagues selectively
adopt supportive or resistant behaviors based on considerations of their own
interests. In other words, our research demonstrates that whether “the bird
that sticks its head out gets shot” depends on whether that “bird” is perceived
as beneficial or detrimental to the observers themselves. By deconstructing
the interaction mechanism between colleague behavioral responses and infor-
mal leadership status, this study provides a new perspective for deepening our
understanding of how prominent employees influence their peers.

Finally, this study constructs a contextualized analytical framework to reveal
the moderating role of team-member exchange (TMX) in the dynamics of in-
formal leadership status. Although existing research has recognized the critical
importance of social exchange relationships in the workplace, the primary focus
has been on the impact of leader-member exchange (LMX) on employee status
[?, ?]. By adopting a team-member exchange perspective, this study extends
the research on how social exchange relationships influence social status. After
controlling for leader-member exchange, this study finds that:

When individuals maintain high-quality leader-member exchange (LMX) or
coworker exchange (CWX) relationships, their initial informal leadership status
triggers stronger feelings of inspiration among their colleagues. This emotional
response subsequently encourages an increase in helping behaviors from peers,
which ultimately facilitates the further elevation of the individual’ s subsequent
informal leadership status.

Conversely, when an individual’ s coworker exchange relationships are of low
quality, their initial informal leadership status tends to provoke stronger feel-
ings of envy among colleagues. This negative emotional reaction leads to an
increase in social undermining or counterproductive work behaviors from peers,
which ultimately weakens the individual’ s subsequent informal leadership sta-
tus. Consequently, this study confirms that high-quality coworker exchange
relationships serve as a critical boundary condition and catalyst for the positive
development of informal leadership.

These factors are the core determinants of how colleagues “grant or diminish”
informal leadership status, serving as the critical force behind its maintenance
and development. In summary, this study further demonstrates that informal
leadership status originates from the recognition and support of one’ s peers. It
highlights the vital importance of building high-quality coworker relationships
and expands the theoretical understanding of the mechanisms through which
informal leadership status is sustained and evolved.
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4.2 EEME

First, this study finds that informal leadership status exerts a dual influence
on team members. On the one hand, informal leadership status may promote
more positive interpersonal interactions within the team (such as an increase
in helping behaviors) by triggering feelings of inspiration among colleagues. On
the other hand, it may also induce negative emotions (such as envy) and inten-
sify interpersonal conflict (such as an increase in social undermining behaviors).
Consequently, managers should focus closely on the emotional shifts of team
members during the emergence and development of leadership, prioritizing the
prevention and mitigation of envy and resistance to maintain interpersonal har-
mony. Simultaneously, it is essential to construct multiple facilitative mecha-
nisms to amplify positive effects and suppress negative impacts. For instance,
organizations can establish informal leaders as role models to strengthen their
motivational and exemplary influence on team members; meanwhile, optimizing
performance appraisal systems to recognize collaborative achievements can pre-
vent the erosion of team atmosphere caused by an overemphasis on individual
performance.

Secondly, the research reveals that changes in colleagues’ helping and under-
mining behaviors significantly impact subsequent shifts in informal leadership
status. Therefore, in the process of cultivating informal leadership, organiza-
tions should not only stimulate individual initiative but also encourage active
interaction between informal leaders and their team members. Managers can
facilitate mutually beneficial cooperation between informal leaders and their col-
leagues by optimizing team coordination mechanisms and creating scenarios for
positive interpersonal engagement. Furthermore, by improving communication
channels and strengthening distributive justice, organizations can enhance trust
and win-win orientations among colleagues. This guides team members toward
more helping behaviors and fewer undermining behaviors toward informal lead-
ers, thereby achieving the long-term cultivation of informal leadership groups.

Finally, the study finds that high-quality interpersonal exchange relationships
help consolidate and develop informal leadership status, whereas low-quality re-
lationships may lead to the weakening or even loss of such status. Consequently,
for individual informal leaders, it is crucial to focus on building positive exchange
relationships with colleagues. They should proactively share knowledge and in-
formation, provide resource support, and deepen collaborative ties with team
members to promote the sustained development of their leadership status.

Furthermore, when engaging in interpersonal interactions such as exercising
leadership behaviors, informal leaders must remain sensitive to the emotional
changes of their colleagues. This awareness is necessary to avoid triggering
emotional resistance, which could subsequently induce undermining behaviors
from colleagues.
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4.3 FEREREZR

Although this study is grounded in cognitive appraisal theory of emotion and
explores the dual-pathway mechanism through which changes in peer emotions
and behaviors influence shifts in informal leadership status—thereby revealing
the “black box” of this process—several limitations remain that should be ad-
dressed in future research:

First, this study primarily investigates the dynamic evolution of informal leader-
ship status through questionnaire surveys. While effective, this method may not
fully capture the subtle interactions and dynamic shifts occurring between team
members. Future research could consider employing mixed-method approaches,
such as experimental designs, to better explain the process of informal leader-
ship change across different time points and contexts, as well as its subsequent
impact on team effectiveness.

Second, based on cognitive appraisal theory, this paper reveals a dual-pathway
mechanism of how peer emotional and behavioral changes affect informal lead-
ership status. However, because the core focus of this study was the “granting-
diminishing” process of informal leadership status by peers, the immediate be-
havioral variables of the informal leaders themselves were not directly included.
Future research could build upon these findings by conducting studies on the
bidirectional behavioral interactions between informal leaders and their peers,
thereby fully uncovering the reciprocal evolutionary paths of informal leadership
status within dyadic interactions.

Furthermore, interpersonal interaction processes within teams are complex and
multifaceted; focusing solely on the “claiming-granting” dyadic interaction of
identity may not encompass all relevant dynamics. Future research could in-
troduce other theories related to interpersonal interaction and context—such as
examining the interaction between peers and formal team leaders—to enrich the
understanding of the dynamic development of informal leadership status from
multiple perspectives.

Finally, while this paper focuses on the impact of peer emotional and behav-
ioral changes on the dynamic shifts in informal leadership status, it has not
yvet deeply explored other contextual factors that may influence this process,
such as team culture, organizational support, and leadership styles. Future re-
search should consider incorporating these external factors into the analytical
framework to achieve a more comprehensive understanding of the dynamic devel-
opment mechanisms of informal leadership status across different organizational
environments.

5 4t

This study systematically explores the “endowment-erosion” dual-path mech-
anism through which changes in coworkers’ emotions and behaviors influence
shifts in informal leadership status, while also examining the moderating role
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of coworker exchange (CWX) relationships. The findings reveal that coworker
exchange relationships exert a significant moderating effect on changes in infor-
mal leadership status. Specifically, when an individual maintains high-quality
coworker exchange relationships, their initial level of informal leadership sta-
tus triggers an upward shift in coworkers’ inspired emotions. This, in turn,
fosters an increase in coworkers’ helping behaviors, ultimately promoting the
subsequent elevation of the individual’ s informal leadership status. Conversely,
when coworker exchange relationships are weak, a high initial informal leader-
ship status leads to an increase in coworkers’ feelings of envy. This results in
a rise in coworkers’ social undermining behaviors, which ultimately erodes the
individual’ s subsequent informal leadership status.

By clarifying the divergent evolutionary paths of an individual’ s informal lead-
ership status under different levels of coworker exchange relationships, this re-
search offers significant theoretical and practical implications.
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Abstract

Despite the growing body of research on informal leadership, the extant lit-
erature still has two notable limitations. First, most studies have focused on
the antecedents of informal leadership emergence, ignoring the dynamic evolu-
tionary process of informal leadership status (e.g., enhancement, weakening, or
even disappearance). Although a limited number of studies have examined the
dynamics of informal leadership status, they only explored its positive evolu-
tionary path, neglecting the potential negative evolutionary trajectory. Second,
current research has predominantly adopted the informal leader’ s perspective,
devoting insufficient attention to the behaviors of coworkers as the “grantors”
of informal leadership status. The few studies that have considered coworker
behaviors only explored their positive responses to informal leadership status,
ignoring the potential erosive effects of coworkers. To overcome these limita-
tions, based on the cognitive appraisal theory of emotion and from a dynamic
research perspective, we propose a dual-path model through which coworker
emotions and behaviors exert endowment and erosion effects on the evolution
of informal leadership status.

This study conducted a four-wave longitudinal study with repeated measure-
ments and multi-source data to test the proposed theoretical model (N=311).
The data were collected at four time points with an interval of approximately
two months between each wave. In the first wave, a round-robin design was
used to measure the initial level of informal leadership status of focal members
and the coworker inspiration and envy aroused by focal members, while focal
members self-reported their coworker exchange relationship. In addition, con-
trol variables were collected in the first wave. In the second wave, a round-robin
design was continued to measure coworker inspiration and envy induced by focal
members, and focal members self-reported coworker

helping and social undermining behaviors. In the third wave, focal members
self-reported the synchronously used to measure the informal leadership status
of focal members at the third stage.

Finally, in the fourth wave, a round-robin design was used again to measure
the informal leadership status of focal members at the fourth stage. Finally, we
constructed a latent change score model to examine the theoretical model using
Mplus 8.3.

Empirical results fully supported the proposed theoretical model. The findings
of the latent change score model indicated that (1) Changes in coworker inspi-
ration and changes in coworker helping behavior mediated the positive effect
of initial level of informal leadership behavior on changes in subsequent infor-
mal leadership. (2) Changes in coworker envy and changes in coworker social
undermining behavior mediated the negative effect of initial level of informal
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leadership behavior on changes in subsequent informal leadership. (3) Coworker
exchange relationship significantly moderated the positive indirect effect of ini-
tial level of informal leadership on changes in subsequent informal leadership,
such that the indirect effect was stronger when coworker exchange relationship
was higher. (4) Coworker exchange relationship significantly moderated the
negative indirect effect of initial level of informal leadership on changes in sub-
sequent informal leadership, such that the indirect effect was stronger when
coworker exchange relationship was lower. The results indicated that coworker
exchange relationship plays a critical moderating role in the dual-path evolution
of informal leadership status: when the level of coworker exchange relationship
is high, the initial level of informal leadership status is more likely to trigger an
increase in coworkers’ inspiration and subsequent helping behaviors, which in
turn drives the further enhancement of informal leadership status in subsequent
stages. In contrast, when the level of coworker exchange relationship is low,
the initial informal leadership status tends to induce a rise in coworkers’ envy
emotions and subsequent social undermining behaviors, ultimately leading to
the erosion of informal leadership status in the following stages.

This study makes several theoretical contributions to the literature on informal
leadership.

First, by constructing a dual-path model that elucidates how coworker emotions
and behaviors shape the evolution of informal leadership status, this study high-
lights the critical role of coworkers in the dynamic evolution of informal leader-
ship status, shifting the research perspective

from the individual level to the social interaction level. Second, by identifying
the negative responses (i.e., envy and social undermining) of coworkers, this
study complements the understanding of coworker influences in the dynamics of
informal leadership status, thereby revealing the dark-side process in the dynam-
ics of informal leadership. Third, this study introduces the cognitive appraisal
theory of emotion into the dynamics of informal leadership status, revealing the
mediating role of changes in coworker emotions in driving changes in coworker
behaviors. Fourth, this study empirically verifies that coworker exchange re-
lationship serves as a key boundary condition in the dual-path evolution of
informal leadership status.

Keywords

Informal leadership status change; Coworker emotions; Cognitive appraisal the-
ory of emotion; Coworker exchange

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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