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Abstract

Medical teams (MTs) online could provide more
comprehensive and rapid services to patients through
the collaboration among physicians. Numerous
doctors have participated, but parts of MTs disband
or stagnate after a period, so this pressing issue is in
need of relief through exploring the reasons. Effects
of team diversity, leadership types and their
interaction on the team disbandment and stagnation
were studied. This study comprehensively examined a
sample of 1,071 MTs online, the total MTs on
January 10, 2018, and we crawled the data from a
leading OHC in China. Logistic regression was
utilized. Results revealed team state would be
influenced by team diversity and its interaction with
leadership type, so the combination pairwise of the
leadership and team diversity could reduce the
abandonment possibility. Implications in theory and
practice about the dealing with the abandonment
crisis in online health community, and limitations are
discussed.
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1. Introduction

Online medical teams (MTs), a novel form of
healthcare service, have emerged in online health
communities (OHCs) in 2017. With the increasing
popularity, as of early 2019, more than 3000 MTs
employing over 10,000 doctor members have been
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developed in China. To some extent, online MTs can
alleviate the current imbalance between medical
supply and demand in China. On one hand, doctors
can improve the service responsiveness and optimize
the resource allocation through communicating and
cooperating with others in MTs to alleviate supply
issues such as shortage and unreasonable allocation
of human resources in healthcare services. On the
other hand, population aging and rising living
standard have triggered the soaring demands for
healthcare service in terms of quantity and quality [1],
and MTs in OHCs can meet these high requirements
by increasing both of them.

MTs online have been considered theoretically
promising because of their advantages, but prompt
solutions of serious abandonment issues are needed
in practice. Considering the term “abandonment” as
being expansively used in various settings, our
research attempts to solve this through defining it in
this specific MT context, including team dissolution
(TD) and team stagnation (TS) that may ultimately
lead to TD. According to our data obtained from
OHCs, approximately 20% of MTs have disbanded,
more than 20% of MTs have stagnated, and the
number is continuously increasing. There exists
several negative effects of TD and TS on the team-
based services in OHCs. From a patient’s perspective,
TD and TS can affect the continuity of medical
services. For service providers and the platform, they
worsen the relationships between participating
doctors and OHCs, subsequently affecting the supply
of healthcare services online. In addition, once the
state of MTs is stagnant, it is dangerous for doctor
members to go slow in teams, and even in OHCs,
which is not conducive for the provision and delivery
of healthcare services in OHCs.

Virtual teams are hard to run efficiently because
their operation and management are complex [2].
Likewise, MTs online have the above experience.
Most doctors are inexperienced in the establishment
of online MTs, so some teams may face the risk of
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disbandment and stagnation. Once members feel the
lack of improvement and have few constraints on
stagnating or leaving, they may collectively choose to
stagnate or leave [3]. In particular, when members
prefer other previous forms of online healthcare
services such as written/telephone consultation to
MTs, they would insist and even deny the value of
team-based services. Therefore, TD and TS depend
on a number of factors related to leadership and
members.

The lack of research on MT disbandment and
stagnation is noteworthy given the recent calls for
examining its factors to adopt effective adjustments.
Existing studies on virtual teams mostly focus on
team performance in other fields [4, 5], but studies
concerning TS and TD in the healthcare sphere are
relatively scarce and usually disregarded, mainly
because most virtual teams are temporary and their
stagnation or disbandment is based on task
completion [6] without the need for further studies.
Whereas, MTs in OHCs are long-term and their TS
and TD should be empirically investigated to better
understand the teams and achieve their sustainable
development.

Studies have focused on the effects of team
leadership, team diversity and other aspects on virtual
team performance [7-9]. First, some scholars
summarized 24 studies on team diversity in different
areas, concluding that diversity can significantly
affect team output/performance in most cases [10],
and lead to conflict and negative effects on team-
based services [7-9], so it can further influence TS
and TD. Second, the critical roles of leadership in a
team have been confirmed [9, 11], and the key
influence of the leadership is without exception in the
context of MTs. Leaders in MTs should not only
consider the status and department match and
coordination degrees of members at the beginning,
but also adjust a team to improve its adaptability
while facing challenges such as stagnation,
disbandment and members’ withdrawal. Therefore,
TD and TS are in need of quantified empirical
analysis to understand its actual impact factors from
aspects of team diversity and leadership types.
Specific research questions are presented as follows:

(1) How does the diversity of online MTs affect
team state?

(2) How does leadership types of online MTs
affect team state?

This study mainly investigates the influences of
team diversity and leadership type on the TD and TS
of online MTs. It is organized as follows. We
introduce the theoretical background in the second
part and the model hypotheses in the third part. Then,
we describe the methods and results in the fourth and

fifth parts, respectively. Conclusions and implications
of this study are discussed in the sixth part.

2 Theoretical Background

2.1 Medical teams and leadership types in
OHCs

Group work is an essential part of modern health
care [12]. MTs, composed of a founder and other
members, such as nurses, medical technicians, or
doctors, provide the “several-to-one” healthcare
consultation for a patient in an OHC through
communication equipment, thereby realizing both
doctor—doctor and doctor—patient communication.
MTs are characterized by member dispersion and
team virtuality, which are also two principal
characteristics of virtual teams [13]. Studies on
virtual teams have covered different fields, such as
open source software development teams, top
management teams, and research and development
teams in international corporations [4, 5]. Only a few
studies have explored online MTs and proved their
ability to meet the complex needs of patients [14, 15],
and confirmed the important role of a leader’s capital
in team output from the transactive memory
perspective [16].

Leadership plays a crucial role in adjusting a
team to adapt well, especially when it faces obstacles
and challenges such as member withdrawal, TS or
TD [17-19]. Varying types of leadership function
differently [20, 21], so it is indispensable for MTs
online to be divided into three coordination modes:
integrated, assistant, and independent. In the assistant
mode, the leader is considered dominant over
members; in the two other modes, the leader and
members are regarded equally [16]. However, this
classification disregards the existence of the weak-
type leadership, so we divide leadership into three
types: strong, equal and weak (Figure 2) by
comparing clinical titles of team leader and members.

2.2 Team diversity and related influence

Scholars have classified team diversity and
studied its effect on team performance [10, 22, 23].
Informational diversity referring to task and social
category diversity focusing on social demographic
indicators should be a common classification [24].
However, given the particularity of online MTs and
medical services, we use the classification proposed
by Harrison and Klein, and categorize diversity into
three: separation, variety and disparity [25].
Specifically, separation diversity focuses on the
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inconsistency or opposition of members in subjective
aspects such as attitude, which can be reflected by the
response speed of doctors, as the more positive a
doctor in OHCs is, the faster his/her response to a
patient will be. Variety diversity highlights members’
differences in professional skills/lknowledge and
information, which corresponds to distinctive
departments of diseases in the medical field.
Disparity diversity emphasizes the difference in the
vertical continuum of status or power among
members. In the OHC context, patients tend to trust
doctors with a high status [26], and the main
indicator of doctors’ status capital is clinical title [27],
so disparity diversity depends on the difference in
members’ clinical titles. Nevertheless, effects of
diversity on team  output/performance are
inconclusive [10, 25], so its influence on the
abandonment of MTs should be further studied.

Based on the Social Influence Theory, team
diversity refers to the informational influence, while
leadership types are related to normative influence.
Prior research has proved that peer influence could
affect the behavior of doctors in medical teams [28],
and this theory has been widely used in online
communities and teams [29], so it could apply to this
MT context. The social influence of leadership type
and team diversity inevitably affect the team state, so
we could explain the influences of two factors in our
study based on this theory [29].

2.3 Team disbandment and team stagnation

Several fragile virtual teams are prone to
stagnate or disband, and the reasons remain to be
explored. MTs in OHCs have existed in China for
almost 2 years, and some teams have disbanded with
the increasing number of teams, since members may
collectively choose to leave when they feel
improvement is unlikely and have few constraints on
stagnating or leaving [3]. Scholars have investigated
the effect of organizational differences on the
technology abandonment from a negative perspective
[30], so we also focus on the abandonment of team-
based service from the negative perspective.
Concerning this topic, organizational characteristics
and leadership have been explored [31, 32]. Based on
these points, we examine factors of TS and TD in
OHCs from perspectives of team diversity and
leadership.

3 Research Model and Hypotheses

This study focuses on the two perspectives of
team diversity and leadership types to explore

different team states on the basis of extensive
literature and related reviews on virtual teams [6, 17,
33]. Team diversity often leads to social loafing
among members [34]. Team leadership plays a key
role in dealing with crises such as disbandment [17,
18]. In addition, according to the social influence
theory and related analysis above, the informational
influence of team diversity and the normative
influence of leadership types both affect the team
state. Thus, we choose these two aspects to
investigate the state of MTs. The conceptual model is
shown in Figure 1. Although team status include TS
and TD, we only hypothesis from the TD perspective
for briefness in avoid of repetitive statements, so our
study mainly focus on the state of TD and just regard
TS as a supplement.

3.1 Team diversity and TD

As a whole, given the negative effects of three
diversity types on team-based services [25], diverse
teams are more likely to disband. Members possibly
think that their contribution is non-essential in a
diverse team, then reducing dispensable efforts;
meanwhile, others would also reduce their effort to
avoid the “sucker effect” caused by free riders’
exploitation [35, 36]. Eventually, this free-riding
behavior would lead to the loss of team-based
services and a vicious cycle among members in MTs.

Separation diversity, referring to the subjective
attitude of members in MTs, can decrease the
cohesion among team members, subsequently
causing decreased performance [37] and further TD.
In addition, differences in members’ attitudes can
cause distrust and conflicts among members, leading
to decreased contribution and even withdrawal of
some members [25]. This finding is consistent with
the conclusion of social loafing in team research [34].
Thus, we develop the following hypothesis:
Hypothesis 1a: Separation diversity is a risk factor
of TD in OHCs.

In view of the high professionalism in the
medical field, wvariety diversity of members’
departments affects the perceived professionalism
and disbandment of a team. People tend to choose
professional healthcare services [27] and seek the
help of MTs online purposefully. Considering
medical experience, homogeneous teams that are
more likely to result in a professional impression,
attracting and retaining more patients than diverse
teams do. Only in this virtuous cycle can members be
motivated to continue providing services as a team
and vice versa, so the following assumption is
developed:
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Hypothesis 1b: Variety diversity is a risk factor of
TD in OHC:s.

Disparity diversity in the MT context affects the
team status (i.e., whether or not to disband) through
the service speed. Medical services unlike other
services refer to the life and sufferings of patients,
extremely requiring timeliness. In fact, doctors with
high professional titles are busy with services offline,
leaving less time for services online, and doctors with
low professional titles usually have time online, so
differences in members’ status result in their
complementarity in time. Thus, given the patients’
urgent need for disease relief through medical
services, the negative effect of social loafing among
members is secondary to the positive effect of time
complementarity. In addition, previous studies
confirmed that disparity could positively affect
outcomes by accelerating decision-making [38,
39].Thus, we predict:

Hypothesis 1c: Disparity diversity is a protective
factor of TD in OHCs.

3.2 Leadership type and TD

Previous studies examined the key role of
leadership in team functioning and the different
influences of leadership types on team state [21].
Especially, the timely adjustment of leaders is
necessary while facing challenges [17, 18], so MTs
with different leaders have different levels of
adaption ability. First, TD usually results from the
team’s inability to adapt to challenges or remove
obstacles, and the weak-type mode is the most likely
to result in disbandment because the leader is
weakest among three leadership types in clearing
obstacles or adapting to challenges. Furthermore,
members prefer the strong-type leadership, forming a
relatively stable structure to avoid TD, since an
implicit social norm suggests that people are willing
to obey to authority [40], and a person’s behavior is
regulated by social norms [41]. Finally, equal-type
leadership mode is conducive to form a loose,
flexible and democratic atmosphere, where the MT
can be easily adjusted to promote the virtuous circle
of service and avoid disbanding. Following this logic,
we test the following:

Hypothesis 2a (2b): The strong-type (equal-type)
leadership is a factor that prevents TD, and the
MT with strong-type (equal-type) leadership is not
easy to disband compared with that of the weak

type.

3.3 Moderating effect of leadership types

Many scholars studied the interaction between
leadership and team diversity [42, 43]. On the one
hand, evidence suggests that team diversity has
significant  interaction effects with leaders’
experience and characteristics [43, 44], indicating
that the effect of team diversity varies with leadership
types. On the other hand, doctors’ high level of
clinical title in China suggests the rich clinical
experience. Thus, leadership types defined according
to the clinical title can reflect doctors’ experience to
some extent, affecting team diversity. Furthermore,
considering the common phenomenon of mutual
social compensation among members [34], weak-
type leaders tend to compensate for their own
weakness by increasing diversity to reduce the TD
possibility. However, strong/equal-type leaders are
different from a weak-type leadership. Based on the
leadership classification and actual situations, strong-
type and equal-type leaders in MTs look for equal or
less experienced doctors as members, so they
subjectively do not need the social compensation
from others.

Effects of team diversity on TD changes with
leadership types. First, as separation diversity may
lead to conflicts or social loafing among members
and strong-type leaders usually tend to be busy with
medical services offline, these MTs are more likely to
lack cohesion and then disband than those with a
weak-type leadership. Second, members from diverse
departments are indispensable for the weak-type
leader, so social compensation exists in these MTs,
but high variety diversity are redundant for the other
leadership types. Third, given that disparity diversity
and strong-type leadership are protective factors
against TD, their synergistic effects are essential for
the stability of MTs. Thus, we predict the following:
Hypothesis 3: The strong-type leadership
positively moderates the relationship between
team diversity (i.e., separation diversity (3a),
variety diversity (3b), and disparity diversity (3c))
and TD compared with that of the weak-type
leadership.

Equal-type leaders function similarly, mainly

because they seem relatively dominant or strong
compared with weak-type leaders. Equal-type leaders
exhibit flexibility to adjust team diversity, so they can
positively moderate the relationship between team
diversity and team status. Thus, we hypothesize the
following:
Hypothesis 4: The equal leadership type positively
moderates the relationship between team diversity
(i.e., separation diversity (4a), variety diversity
(4b), and disparity diversity (4c)) and TD
compared with that of the weak-type leadership.
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4 Methods

4.1 Sample and data collection

We tested our conceptual model in a sample of
1,071 MTs. In this study, data of MTs were crawled
from the Good Doctor Online (i.e., www.haodf.com/)
website, one of the leading OHCs in China. We
studied the change in the status of these teams
(whether the team disband/stagnate or not) during a
3-month period from January 10, 2018, to April 10,
2018. At the beginning, a total of 1,071 MTs were
available online on January 10, 2018. Thus, the
sample was 1,071 MTs and 4,740 doctor members.
Table 1 explains the measurement of variables in the
empirical models.

4.2 Measurement

Dependent Variable. The dependent variable in
this study was the status of the MT. The value was 1
when a team disbanded, and the value of undissolved
teams was 0. Among the 1,071 MTs, 206 MTs
disbanded, accounting for nearly 20%.

Independent Variables. Team diversity and
leadership types were two aspects of explanatory
variables. Team diversity included separation, variety,
and disparity. Separation was mainly reflected by the
standard deviation of doctors’ attitude toward
healthcare service in OHCs, namely, the response
speed of individual service. Variety was determined
by the number of departments and the status
Disparity was demonstrated by the standard deviation
of team members’ clinical titles. Leadership in MTs
can be classified into three categories: strong, equal
and weak-type. When the level of leader title was
higher than the title levels of other members, the
team was defined as strong-type leadership, and the
corresponding variable was LTypedummyl. When the
level of leader title equaled that of any other member,
the MT belonged to an equal or democratic
leadership type, and the dummy variable was
LTypedummy2. When the level of leader title was
lower than that of the other members, the MT
leadership was weak (Figure 2). The formula for the
two dummy variables of the leadership type was as
follows:

{1, team leader title is higher than other members
LTypedummyl=
0, others
1, team leader title is equal to any member
0, others

Control Variables. Control variables included

indicators of team and team-based service such as

LTypedummy2={

team size, response speed, initial service quantity and
price. Team size and early stage team activities affect
the team status [16, 45]. Thus, control variables
include initial service quantity, price, response speed
and team size.

4.3 Empirical models

The dependent variable was the status of the
MT. The status value of the MT in the dissolution
state was 1, and the status value of the MT that did
not disband was 0. Considering that the dependent
variable is a binary variable, we used logistics
regression to test the hypothesis.
P(TeamStatus =1| X) _ .
P (Teamstatus 0| X) =f.+ 3. TeamSize+/3.ResponseSpeed
+ SsInitialServiceQuantity +.Price
+B:Separation+g\ariety+ /- Disparity
+ 3L Typedummyl+3.L Typedummy2
+ Sl Typedummylx Separation
+ L Typedummy2 x Separation
+ BLTypedummylxVariety
+ AL Typedummy2 xVariety
+ L Typedummylx Disparity
+ SisL Typedummy2 x Disparity+&

5. Results

Logistic regression was conducted to test the
hypotheses. Maximum likelihood estimation (MLE)
was performed to estimate empirical results, and p <
0.05 was considered statistically significant. Data
were analyzed using STATA.

5.1 Descriptive statistics and correlations

Descriptive statistics and Pearson correlations
for all variables are presented in Table 2. The mean
value for status of the MT was 0.19, which indicated
that approximately 20% of all MTs studied in this
paper disbanded during the 3-month period. The VIF
value of all variables were less than 10, so we could
ignore multicollinearity [46].

5.2 Empirical results

The influences of most variables were
significant. To test the hypotheses of the proposed
model, we considered five models. First, we only
tested the effects of control variables in Model 1.
Furthermore, we respectively added Team Diversity
and leadership types in Model 2 and Model 3, where
we evaluated H1 and H2. Finally, we built their
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interaction and tested H3, and results are shown in
Table 3. Hypothesis 1 was partially supported
because Hypothesis la was not supported.
Hypothesis 1b and Hypothesis 1c were supported.
Results  supported  Hypothesis 2, including
Hypothesis 2a and Hypothesis 2b. Hypothesis 3
including three hypotheses, and only Hypothesis 3b
was supported. Results partially  supported

Hypothesis 4 since only Hypothesis 4b was supported.

Among the control variables, team size was a risk
factor of TD. Response speed and price had no
significant influence on TD. InitialServiceQuantity
was the protective factor of TD. In addition, team
size had no significant influence on TS, other control
variables were all protective factors of TS.

Factors have both direct and indirect influences
on TD. First, considering the direct influence,
Separation Diversity had no significant influence on
TD. Variety Diversity and the weak-type leadership
were the risk factors of TD. Disparity Diversity and
strong- and equal-type leadership were the protective
factors against TD. Second, considering the
moderating effect, the interaction between Disparity
Diversity and leadership types had no significant
effect on TD. As separation had no significant
influence on TD, we disregarded its interaction with
leadership types. Thus, leadership types only
significantly affected the relationship between
Variety Diversity and TD, and strong/equal-type
leadership enhanced the positive effect of Variety
Diversity on TD, suggesting that MTs with
strong/equal-type leadership should have fewer
departments. Following the same logic, MTs online
with multiple departments and weak-type leadership
were less likely to disband.

5.3 Post study

Considering that the intrinsic mechanism of team
diversity's influence on team status was consistent,
we studied the influence of team diversity on TS. The
sample was 865 teams except the dishanded MTs,
among which 277 teams are stagnant, and results
were shown in table 4. Separation diversity was the
protector factor of TS, and disparity diversity works
as the risk factor not as expected, primarily because
two Kinds of diversity were both correlated with time
complementarity. Other factors did not function
significantly.

We also examined effects of team diversity and
leadership types on performance (i.e., the team-based
service quantity during 3-month study period) in MTs
based on the remaining 588 teams without stagnation
from the opposite perspective, and the results were
shown in Table 5. The effects of leadership type and

status disparity were robust. However, separation had
a negative effect and variety did not have a
remarkable effect, since it was differently that
diversity and leadership may functions at different
stages. And while providing services, members with
various separation might be faced with more conflict
in the team due to their distinctive attitudes.
Meanwhile, now that the MT had been chosen, the
variety did not matter any more during the service
delivery.

5.4 Robustness tests

We selected the method of eliminating the
extreme values by using a part of the total samples to
test the robustness of results. We aimed to study the
MTs online that had used this service form, so teams
that did not provide team-based service were
excluded from samples, and we ran models by
disregarding teams whose initial service quantity was
zero. We also used the logistic regression to test
whether the result was robust. Among these MTs, 78
teams had zero initial service quantity, and the
remaining 993 teams had ever provided team-based
services. Results were robust according to variable
coefficients, odds ratios and significance levels in
Table 6.

6. Discussion

6.1 Result analysis

The results reveal the micro-foundations of the
MT state by highlighting team diversity, leadership
type and their pairwise combinations. In particular,
the potential mechanisms such as the time
complementarity in MTs are also highlighted.
Furthermore, the normative influence and
informational influence function differently in MTs
with different types of leadership [47]. Finally, there
exits different impacts of the same factor on TD and
TS, demonstrating that leadership and team diversity
functions  differently in  different  contexts.
Consequently, it is necessary to distinguish various
kinds of MTs and their state.

6.2 Implications

This study contributes to theories as follows.
First, this investigation is unique and comprehensive
because it empirically studies the abandonment issue
of actual MTs, especially the different degree of
abandonment such as TD and TS. Second, both the
informational influence of team diversity and the
normative influence of leadership type are
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emphasized in our study based on the social influence
theory, so it offers insights into the potential
mechanisms underlying the observed MT state, and
enriches the theories in OHCs and the application
scope of this theory. Third, it offers some different
perspectives of leadership and team diversity
classification in online MTs, which is conducive to
further research on MTs in OHCs.

In practice, the value of team design has been
highlighted [31, 48], and this study could provide
related suggestions for team founders/leaders and
platform. First, pairwise combinations of leadership
types and variety diversity could protect MTs from
disbandment. Second, regarding the TS, members are
remarkably affected by attitude separation and status
disparity, so MTs should avoid the attitude separation
and encourage the status disparity among members to
ensure the active services in MTs. Third, it is
indispensable to differentiate different types of
leadership according to their attributes, especially
since weak-type leadership is distinctive from other
leadership types.

6.3 Limitation

This study has several limitations. First, we used a
cross-sectional design to investigate the relationship
between team structure and TS/TD, further studies
could conduct an in-depth study with scientific panel
data to confirm the causal relationship. Second, we
studied the team status from the perspective of
members’ diversity that focused on the bottom-up
effect [49], and the top-bottom effect to explore the
influence of MTs on members should be studied.
Accordingly, MTs should be further studied from
several directions below. In order to ensure the
sustainability of MT development, longitudinal
studies focusing on team state, atmosphere and
performance are needed. After all, doctors participate
in MTs with the purpose of realizing their own
benefit or interests, so top-bottom effects such as the
effects of MTs on their members’ performance or the
individual attitude need to be explored.
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Table 1. Descriptive statistics.

Variables Explanation Type
Dependent variables
Team_status 1 if a medical team disbanded; O otherwise. Dummy
Independent variables
Diversity constructs
Separation The standard deviation of all members’ response speed Interval
Variety The total number of the doctor departments ina MT Interval
Disparity The standard deviation of doctors’ clinic titles in a MT. Clinic titles include four levels: Resident Doctor, Attending Doctor, Associate Chief Doctor, Interval
Chief Doctor from low to high level, correspondingly the value of CTitle is from 1 to 4.
Leadership type
LTypedummyl 1 if the title of team leader is highest among all members (strong-type leadership); O otherwise. Dummy
LTypedummy?2 1 if when the title of team leader is equal to the title of any member in medical team (equal-type leadership); O otherwise. Dummy
Control variables
(Team Service)
TeamSize The number of team members Interval
ResponseSpeed Response speed of the team-based written consultation Interval
InitialServiceQuantity The initial service quantity of a MT Interval
Price Price offered by the MT for the team-based written consultation Interval




Table 2. Descriptive statistics (including Pearson correlations) (n =1071).

Variables Max. Mean S.D. VIF Q) 2) 3) 4) (5) (6) (7) (8) 9)
(1) Status of the MT 1 0.19 0.39 —
(2) Separation 0.5 0.31 0.17 1.082 0.038
(3) Variety 21 1.62 131 1.438 0.393" 0.106™
(4) Disparity 1.9 0.31 0.19 1.398 —0.166™ 0.090™  -0.138"
(5) LTypedummy1l 1 0.59 0.49 3.468 ~0.319™ -0.055 ~0.321™ 0.432"*
(6) LTypedummy2 1 0.32 0.47 3294 153" 0060  0231"  -0420" -0.827"
(7) TeamSize 24 4.43 2.80 1582 0205”  0248™  0492”  0118"  -0269"  0.246"
(8) ResponseSpeed 1 0.41 0.44 1097 0053 008 0039 0021  -0042  0060° 0120
(9) InitialServiceQuantity 636 12.21 32.18 1.097 ~0.064" 0.034 0.019 0.101™* 0.018 —0.024 0106~ 0.272"
(10) Price 800 8223 8832 1020 0041 0106  0078" 0019  -0018 0006 010" 0037 00

Notes: **. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at a 0.05 level (two tailed).



Table 3. Results of hierarchical logistic regression (N=1071).

Variables Model 1 Model 2 Model 3 Model 4
coefficient Exp(B) coefficient Exp(B) coefficient Exp(B) coefficient Exp(B)

Intercept -2.083(0.170)™  0.125 -2.185(0.264) ™ 0.113 -0.610(0.346) " 0.544 1.256(0.732) * 3.512
TeamSize 0.182(0.027) ™  1.199 0.087(0.038) ™ 1.091 0.063(0.040) 1.065 0.062(0.041) 1.064
ResponseSpeed -0.248(0.199) 0.781 -0.306(0.217) 0.736 -0.307(0.222) 0.736 -0.331(0.225) 718
InitialServiceQuantity -0.016(0.006) ™ 0.984 -0.013(0.006) **  0.987 -0.012(0.006)*  0.988 -0.013(0.006) ** 987
Price 0.000(0.001) 1.000 0.000(0.001) 1.000 0.000(0.001) 1.000 0.000(0.001) 1.000
Separation -0.035(0.540) 0.966 -0.009(0.561) 0.991 -2.781(1.396) ™ .062
Variety 0.694(0.083) ™  2.001 0.603(0.086) ™ 1.828 0.251(0.157) " 1.285
Disparity -2.217(0.561) ™" 0.109 -1.456(0.646) " 0.233 -2.470(1.670) " .085
LTypedummy1 -2.044(0.277)™  0.130 -4.636(0.897) ™ 010
LTypedummy2 -1.432(0.276)" 0.239 -3.554(0.814) ™ .029
LTypedummyl* Separation 2.877(1.661) " 17.762
LTypedummy2* Separation 3.715(1.646) ™ 41.057
LTypedummyl*Variety 0.861(0.239) ™" 2.365
LTypedummy2*Variety 0.304(0.183) " 1.355
LTypedummyl* Disparity 0.833(1.959) 2.300
LTypedummy2* Disparity 1.470(1.877) 4.350
-2Log likelihood 991.707 863.130 809.496 788.158

Chi-square 57.023 185.601 239.234 260573

Correct Percentage 0.814 0.824 0.836 0.840

Notes: N = 1071. Standard errors are in parentheses. MLE. * p <0.1. ** p < 0.05. *** p < 0.01.



Table 4.

Results of hierarchical logistic regression (N=865).

Variables Model 2
coefficient Exp(B) coefficient Exp(B)

Intercept 0.812(0.202)™ 2.252 0.872(0.283)™" 2.392
TeamSize -0.07(0.040) 0.993 0.007(0.045) 1.007
ResponseSpeed -1.140(0.231) " 0.320 -1.106(0.232)"™" 0.331
InitialServiceQuantity -0.208(0.029) ™ 0.813 -0.210(0.029)"" 0.810
Price -0.003(0.001) 0.997 -0.003(0.001)™ 0.997
Separation -0.927(0.516)" 0.396
Variety -0.091(0.120) 0.913
Disparity 0.811(0.479)" 2.250
-2Log likelihood 791.386 784.625

Chi-square 293.400 300.161

Correct Percentage 0.769 0.777

Notes: N = 1071. Standard errors are in parentheses. MLE. * p <0.1. ** p < 0.05. *** p < 0.01.



Table 5. Results of hierarchical linear regression (N=588).

Variables Model 1 Model 2 Model 3
coefficient S.E. coefficient S.E. coefficient S.E.
Intercept 4,564 1.401 3.229" 1.902 -0.514 3.266
TeamSize -0.414" 0.226 -0.421* 0.253 -0.587"" 0.261
ResponseSpeed 1.921 1.380 1.994 1.370 1.633 1.371
InitialServiceQuantity 0.310™"  0.014 0.305™" 0.014 0.307™" 0.014
Price 0.022"* 0.007 0.022™*" 0.007 0.022" 0.007
Separation -6.210" 3.728 -6.543" 3.726
Variety 0.179 0.679 0.190 0.691
Disparity 9.483™" 2.966 12.911™ 3.354
LTypedummyl 2.708 2.738
LTypedummy2 5.939™ 2.809
R? 0.471 0.482 0.488
Adjusted R? 0.467 0.476 0.480
F 129.765 77.122 61.286
AR? 0.471 0.011 0.006
AF 129.765 4,138 3.516
Notes: N = 1071. S.E. represents standard errors. OLS. * p <0.1. ** p < 0.05. *** p < 0.01.



Table 6. Robustness test results (N=993).

Variables Model 1 Model 2 Model 3 Model 4
coefficient Exp(B) coefficient Exp(B) coefficient Exp(B) coefficient Exp(B)
Intercept -1.837(0.174)™" 0.159 -1.809(0.271) ™ 0.164 -0.305(0.354) 0.737 1.463(0.746) 4.320
TeamSize 0.174(0.027) ** 1.190 0.080(0.038) " 1.083 0.059(0.040) * 1.061 0.059(0.041) 1.061
ResponseSpeed -0.423(0.200) 0.655 -0.488(0.218) " 0.614 -0.480(0.224) " 0.619 -0.494(0.226) " .610
InitialServiceQuantity -0.018(0.006) *** 0.982 -0.015(0.007) ™ 0.985 -0.014(0.007)™ 0.986 -0.015(0.006) .986
Price 0.000(0.001) 1.000 0.000(0.001) 1.000 0.000(0.001) 1.000 0.000(0.001) 1.000
Separation -0.534(0.560) 0.586 -0.476(0.584) 0.622 -2.691(1.412) " .068
Variety 0.699(0.084) ™™ 2.012 0.610(0.088)"*" 1.841 0.255(0.159) * 1.291
Disparity -2.182(0.566) ™™ 0.113 -1.475(0.651) " 0.229 -2.764(1.696) .063
LTypedummyl -1.986(0.281) ™ 0.137 -4.500(0.906) ™" .011
LTypedummy2 -1.389(0.281)™" 0.249 -3.361(0.828) ™" .035
LTypedummyl* Separation 2.259(1.695) 9.578
LTypedummy2* Separation 2.294(1.682) "  19.096
LTypedummyl*Variety 0.871(0.244) ™ 2.388
LTypedummy2*Variety 0.299(0.186) * 1.349
LTypedummyl* Disparity 1.182(1.972) 3.260
LTypedummy2* Disparity 1.829(1.910) 6.226
-2Log likelihood 954.948 828.051 778.263 759.367
Chi-square 59.027 185.924 235.712 254.608
Correct Percentage 0.819 0.819 0.834 0.835

Notes: N = 993. Standard errors are in parentheses. MLE. * p < 0.1. ** p <0.05. *** p <0.01.



