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Abstract
Purpose – This study aims to analyze the structural characteristics of knowledge exchange in Zhihu Lives
to provide feasible suggestions for improving the creative enthusiasm of knowledge providers.
Design/methodology/approach – This paper uses the domain classification of Zhihu Lives to construct
a cross-domain knowledge exchange network.
Findings – This research makes the following findings: the small-world effect exists in the sponsorship
network and is conducive to enhancing the learning willingness of knowledge providers; significant
sponsorships and strong learning willingness exist among knowledge providers; the knowledge exchange is
obvious among the fields of education, reading and writing, business and lifestyle and the fields of music,
film, games, art, the internet, science and technology, design, financial economy and occupation; and
knowledge exchange is obvious among the internal fields of education, reading and writing, and business and
life style, between the internal fields of music, film, and games and art and between the internal fields of the
internet, science and technology, design, financial economy and occupation.
Originality/value – This study can provide practical suggestions for the following development of the
platform by analyzing the special phenomenon of knowledge exchange in the present stage of knowledge
exchange.
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Paper type Research paper

1 Introduction
Experts and scholars in the shared economy emphasize the untapped value of intangible
assets (Botsman, 2014). Business models for collecting “idle” knowledge, experience and
skills through online services based on social networks and redistributing (Finley, 2013) are
collectively referred to as a knowledge-sharing economy. Given that the economic situation
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promotes the overall consumption level, users’ acceptance of high-quality content and
willingness to pay increased. Worth noting is that a large number of knowledge providers
have already flooded into the knowledge-sharing economy markets, such as Quora
Knowledge Prize (USA), Skillshare (USA), Zhihu (China) and Dedao (China), and their
performances are changing how knowledge is shared in the global market (Zhang et al.,
2018a). The development situation of the knowledge-sharing economy in China is
particularly evident. The year 2016 is known as the “first year of knowledge payment.” In
2017, the scale of the knowledge payment industry in China was approximately 4.9bn yuan
(iresearch, 2018). The trading volume of the knowledge-sharing economy is growing at a
rate of 205% (SIC, 2017), indicating that the knowledge payment market’s potential in China
is significant.

In traditional virtual communities, people voluntarily contribute and consume
knowledge for free (Bock et al., 2005). In this case, knowledge contributors do not benefit
from the money, and hitchhikers can gain the same knowledge as others (Wasko and Faraj,
2005). However, consumers may be overwhelmed by information overload, and the time cost
of screening high-quality content is increasing.

The internet has changed the means of knowledge acquisition and participation in
knowledge creation (Cellary, 2008). Knowledge sharing has entered the stage of paying for
knowledge, which is typically based on paid questions and answers and real-time
conversations. In the spiritual field, knowledge sharing is also called “consumption
upgrading.” A knowledge payment platform emphasizes the commodity attribute of
knowledge and injects knowledge liquidation into the entire knowledge-sharing process,
which helps improve users’ efficiency of information screening and directly hits the pain
point of unlimited information and limited energy.

Noted is that the key to the success of online knowledge communities is whether social
professionals are actively involved in these websites (Wang et al., 2017). As a whole, the
development stage of the content side lags that of the platform side. The current emphasis
on the development of the knowledge payment platform is establishing the ecology. In
particular, certain knowledge payment platforms, such as Zhihu Lives and Himalayan FM,
adopt the Professional User Generated Content model as their content side. Users play both
provider and consumer roles and have the opportunity to rise to the key of leader. The self-
cycling of content ecology is built. Therefore, incentives for providers to continuously
produce high-quality content have become the core barrier of platform competition
(iresearch, 2018).

As a special user group of the online community, social professionals on the knowledge
payment platform play an important role in the social structure and possess valuable
knowledge and skills. Although some studies effectively explained the external reputation
and economic returns of online health communities (OHCs) experts, they ignored experts’
internal returns (Guo et al., 2017). Professional capital is a special, rare, lasting and valuable
capital related to social professionals (Fullan et al., 2015; Noordegraaf and Schinkel, 2011).
Although most previous studies on professional capital focused on the importance of
professional capital, our research extends its analysis to the perspective of professional
capital exchange. Each knowledge provider can either produce paid knowledge for a profit
or purchase paid knowledge produced by other knowledge providers. Purchasing behavior
in this context is also known as sponsorship behavior. Thus, knowledge providers can
achieve the purpose of knowledge exchange through the behavior of purchasing paid
knowledge from each other and, finally, constitute a sponsorship network. Therefore, we
aim to deeply investigate the intrinsic rewards of experts by analyzing the knowledge
exchange behavior of social professionals.
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2. Literature review
Because knowledge exchange, sharing and transfer involve many fields, concepts are often
borrowed or used alternately, which leads to the confusion and ambiguity of concepts.
Knowledge exchange is different from knowledge transfer and knowledge sharing.
Knowledge transfer includes not only the knowledge sharing by knowledge sources but also
the acquisition and application of knowledge by recipients. However, knowledge transfer is
typically used to describe knowledge transfer among different units, departments or
organizations, rather than individuals (Szulanski et al., 2004). Knowledge sharing refers to
providing task information and knowledge to help and cooperate with others to solve
problems and develop new ideas (Cummings, 2004). Although “knowledge exchange” and
“knowledge sharing” have been used interchangeably in many studies (Cabrera et al., 2006),
knowledge exchange includes knowledge sharing (or an expert providing knowledge for
others) and knowledge seeking (or an expert seeking knowledge from others) (Wang and
Noe, 2010). Therefore, in this study, we use the term “knowledge exchange.”

Knowledge exchange between different fields is common. At present, information
exchange in online social networks has attracted the attention of network researchers
(Campbell and Kwak, 2010; Kumar et al., 2010). Modern science is divided into different
subdisciplines, and scientists are always limited to certain fields. However, currently, they
must master multidisciplinary knowledge to solve complex problems, leading to cross-
domain learning becoming increasingly common. Previous studies on cross-domain
knowledge exchange mostly focused on citation analysis networks and interdisciplinary
cooperation networks. When research involves many fields, it has the characteristics of
interdisciplinary research (Huutoniemi et al., 2010). Interdisciplinary cooperation inevitably
leads to knowledge flow among different research fields, forming a unique network system
with the domain as the node and knowledge flow as the edge.

The user behavior of the online knowledge community has been widely focused on by
information system researchers. Many studies investigated various types of online
communities, such as Wikipedia (Yang and Lai, 2010; Zhang and Wang, 2012), social Q&A
sites (Khansa et al., 2015; Li et al., 2016; Lou et al., 2013) and open-source software
communities (Fang and Neufeld, 2009; Zhang et al., 2013). The importance of members’
contributions to the sustainable development of online communities has been fully validated
(Khansa et al., 2015; Li et al., 2016; Lou et al., 2013; Wasko and Faraj, 2005). However, few
online knowledge communities succeed in motivating members to share knowledge
continuously (Ma andAgarwal, 2007; Hung et al., 2015).

The most significant challenge to promoting an online knowledge community is to
maintain the continuous knowledge supply of its members (Chen and Hung, 2010; Chiu et al.,
2007). Therefore, understanding the motivation of knowledge sharing among members of
the online knowledge community is very important. Previous studies proposed three
important factors that affect knowledge sharing in virtual communities: personal incentives,
technological factors and social factors (Hung et al., 2015).

Cabrera et al. (2006) explained that individuals can share knowledge through perceived
incentives. A lack of incentives is considered a major obstacle to cross-cultural knowledge
sharing (Kam et al., 2007). Establishing effective incentives is one of the most common ways
to maintain community contribution behavior (Bock et al., 2005; Garnefeld and Krebs, 2012;
Hummel et al., 2010; Kankanhalli et al., 2005; Raban, 2008).

The incentive mechanism of the online knowledge community has been studied
extensively. Cavusoglu et al. (2015) and Vasilescu et al. (2014) determined that the incentive
mechanism of stack overflow promoted the value of voluntary participation. A badge in
stack overflow by Anderson et al. (2013) can improve users’ overall participation on the

Analysis of
sponsorship

networks

257



website (Anderson et al., 2013; J and F, 2011). In addition, most previous studies compared
and analyzed the incentive effect of internal and external incentives. Previous studies
involving online Q&A communities (Lou et al., 2013) and open-source software development
communities (Roberts et al., 2006) found that external motivations (i.e. financial incentives)
positively exaggerate participation contributions but that internal motivations may not be
significantly associated with participation contribution. In Raban (2008, 2009), both
intangible and tangible incentives have a significant positive impact on users’ online
contributions. Psychological and material incentives in online health-care communities can
significantly increase doctors’ online contributions (Wang et al., 2017).

However, the current incentive system only attracts a few participants, and a
considerable number of infrequent respondents are not attracted by the incentive system
(Wang et al., 2017). Prior studies indicated the importance of the user experience, especially
the importance of social presence and dialog in e-commerce websites (Jiang et al., 2009;
Kumar and Benbasat, 2002). Even in the presence of financial incentives on Q&A websites,
individual information providers are motivated by the dialog to some extent (Raban, 2008).
However, no study has considered the importance of knowledge exchange among social
professionals. Therefore, considering the incentive effect of the user experience, namely,
knowledge exchange of knowledge contributors in the online knowledge-paying
community, is necessary and can promote knowledge providers to make continuous
contributions in the online knowledge-paying community. This study attempts to bridge
this gap in our knowledge.

3. Data source and research methods
3.1 Data source
Zhihu (Zhihu.com), a multi-billion dollar unicorn and one of China’s largest knowledge-
sharing companies, creatively proposed a “Lives Session” to share knowledge, experience
and skills. On Zhihu Lives (Zhihu.com/lives), knowledge providers use audio to engage in
real-time dialog through the platform for approximately 1 h (Zhang et al.). Seventeen
thematic areas are available: music, film and games, business, reading and writing, lifestyle,
design, medical health, occupation, art, education, law, food, sports, science and technology,
internet, travel, finance and economy and psychology.

This study captured sponsorship information among knowledge providers in all areas of
Zhihu Lives by June 25, 2018. Sponsorship among 2,853 knowledge providers was acquired.

3.2 Research method
These related studies can be divided into three categories according to their research
methods. First, a questionnaire survey was conducted to investigate knowledge-sharing
communities (Bock et al., 2005; Kankanhalli et al., 2005). This type of research considers both
external and internal incentives, and their impact on members’ contributory behavior is
studied. Empirical results verified the significant positive effects of internal incentives, but
the effects of external incentives were inconsistent. Second, some studies discussed Q&A
communities (Garnefeld and Krebs, 2012) and online learning communities (Hummel et al.,
2010) through experimental design. They only considered the impact of external incentives
on contributory behavior and concluded that external incentives have a significant positive
impact on users’ online contributions. Third, using Web technology to collect public data
from online communities for statistical analysis is another way to investigate this problem.
Raban and other researchers explored members’ contributions to Google Answers, an online
community that helps users search for experts’ information that others have online (Raban,
2008).
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Previous studies mostly relied on the social capital framework (i.e. structure, relationship,
cognitive dimension) of Nahapiet and Ghoshal (1998). However, when a community of
practice is established, its members bring not only their knowledge, skills and abilities but
also their social relationships. Some viewpoints of social network theory, such as structural
holes in networks, are relatively underused and may improve our understanding of
knowledge exchange in online knowledge communities. These theories may be useful
because they recognize that members are not working, learning or sharing knowledge in
isolation but are embedded in social networks. Therefore, by using the social network
analysis method, this paper explores the knowledge exchange relationship between
knowledge providers of online knowledge platform.

Zhihu Lives provides a good research scenario. We know that a sponsorship network
exists for cross-domain learning in Zhihu Lives. Knowledge providers have a good grasp of
skills and knowledge in their field. However, in the contemporary era, when they need
various abilities, they need to add and promote the knowledge in their field and absorb
knowledge nutrients from other fields. Therefore, knowledge providers act as participants to
sponsor Lives in other fields. The Lives sponsored by knowledge providers of other
knowledge providers leads to the exchange of knowledge, thus constituting a knowledge
exchange network.

4. Data analysis and results
4.1 Analysis of sponsorship networks
Previous studies mostly analyzed the perceived usefulness of the platform from the
perspective of consumers. This paper analyzed the usefulness of the platform from the
perspective of social professionals – providers. Our findings provide insights for online
knowledge community managers. Effective measures can be taken to retain social
professionals and ensure the continuous supply of the seed content on the platform (Zhou,
2018).

In online communities, one of the main reasons for members’ knowledge seeking is
learning (Wasko and Faraj, 2000). One characteristic of knowledge is positive
feedback: more knowledge reserve brings more demand for new knowledge. Because
of the cognitive curiosity of highly skilled people, they need more new knowledge
than do people with low skills (Cellary, 2010). Members with high goal orientation in
performance may be more concerned with showing their ability and effective
implementation and simultaneously avoiding risks and negative judgments (Dweck
and Leggett, 1988). Therefore, knowledge seeking may be regarded as the learning
process of seekers. Knowledge providers with stronger goal orientation in learning
may view knowledge seeking as a learning opportunity to understand other people’s
views on the topics in which they are interested, which may further stimulate
creativity (Wang and Noe, 2010). In Zhihu Lives, the willingness to learn can be
measured by the number of live times that knowledge providers sponsor other
knowledge providers. For this purpose, we propose the following research question.

RQ1. Is there general sponsorship among Live’s knowledge providers? If so, how does
the intensity of the sponsorship affect the learning willingness of the knowledge
providers?

All knowledge providers on Zhihu Lives are regarded as the rows (or columns) of the
sponsorship network, and the sponsorship network among knowledge providers is
constructed. By June 25, 2018, Zhihu Lives had 2,853 knowledge providers.
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A 2853�2853 ¼
a1;1 � � � a1;2853
..
. . .

. ..
.

a2853;1 � � � a2853;2853

2
664

3
775 (1)

Among them, aii represents the number of times that knowledge provider i sponsors
knowledge provider j. The sponsorship network is a directed value network.

By drawing the sponsorship network, we find 19,621 sides in the network. Therefore, a
sponsorship exists between knowledge providers. To clearly illustrate the sponsorship
network, only knowledge providers with node degree �100 are selected, as is shown in
Figure 1.

4.1.1 Small-world effect of sponsorship networks. Watts and Strogatz (1998) stated that
networks with larger aggregation coefficients and smaller average path lengths have small-
world effects. In the sponsorship network, the average distance is approximately 4; that is,
the average distance between all pairs of nodes is 4. The clustering coefficient is 0.061; that
is, the average probability of two nodes connected to the same node being also connected in
the network is 0.061. Compared with the electric power network (average distance 18.7,
clustering coefficient 0.08) (Watts and Strogatz, 1998), the average distance of the
sponsorship network is 3.988, which is far shorter than that of the electric power network.
The clustering coefficient is 0.061, which is the same as that of the electric power network,
indicating that the sponsorship network has an obvious small-world effect. Because of the
characteristic of local denseness, the small-world effect of sponsorship promotes
the formation of a trust mechanism among network knowledge providers, facilitates the
establishment of internal sponsorships, better promotes the flow of knowledge and
information transmission among knowledge providers and further strengthens the learning
willingness of knowledge providers.

4.1.2 Characteristics of learning willingness in sponsorship networks. The average
weighted out-degree and in-degree of the sponsorship network is 8.685, which indicates that
the average number of sponsoring (or being sponsored) per knowledge provider is
approximately eight to nine times. Because knowledge providers hold approximately 11
Lives on average, a strong sponsorship can be considered to exist between Lives knowledge
providers, which reflects the strong learning willingness of knowledge providers as a whole.

Figure 1.
Sponsorship
networks with
degree� 100
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The weight of the sponsorship network side represents the number of times that knowledge
providers i sponsor knowledge providers j, which intuitively reflects the “one-to-one”
learning willingness among knowledge providers. The sponsorship network has 19,621
edges, and the weight of the edges reflects the number of times a single knowledge provider
sponsors. Table 1 and Figure 2 show that we can find that a sponsor for one time is the
largest; however, when the weight of the edge is 2, the number of sponsorships with a
corresponding intensity drops sharply to 2,593, and the dotted line shows the trend in the
change. Given the increase in the edge weight, the sponsorship of corresponding intensity
tends to be zero, indicating that the one-time sponsorship of knowledge providers i sponsor
other knowledge providers j is more common, reflecting the weak willingness to continue
learning from the same knowledge provider. The analysis of the weight of the edge shows
that the “one-to-one” relationship between knowledge providers is weak, reflecting
knowledge providers’ tendency to learn from different knowledge providers.

4.2 Analysis of cross-domain knowledge exchange
Members of the online knowledge community have different professional skills, thus
providing an effective platform with diversified sources of information (Park et al., 2014).
Therefore, interactive learning among individuals in online communities may exist in an
organization or in the form of professional networks that transcend organizational
boundaries (Brown and Duguid, 1991, 2001). Moreover, members share their ideas with
others, which further promotes creativity (Oldham, 2003). Presently, most of the excellent
research results have horizontal characteristics that penetrate many different disciplines

Table 1.
Numbers of directed
edges corresponding

to edge weight

Edge weight �1 �2 �3 �4 �5 �6
Number of directed edges 19621 2593 968 552 362 263
Visual proportion of edges 100 13.22 4.93 2.81 1.84 1.34
Edge weight �13 �14 �15 �16 �17 �18
Number of directed edges 24 14 9 7 5 5
Visual proportion of edges 0.12 0.07 0.05 0.04 0.03 0.03
Edge weight �7 �8 �9 �10 �11 �12
Number of directed edges 117 69 49 41 35 31
Visual proportion of edges 0.6 0.35 0.25 0.21 0.18 0.16
Edge weight �19 �20 �21 �22 �23 �24
Number of directed edges 5 2 2 1 1 1
Visual proportion of edges 0.03 0.01 0.01 0.01 0.01 0.01

Figure 2.
Number of directed

edges that vary with
edge weight
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(Cellary, 2010). Therefore, the cross-domain knowledge search of Lives knowledge providers
is conducive to the innovation and supply of high-quality seed content.

Given the background of the knowledge community, this paper studies the relationship
between reciprocal norms and knowledge sharing. The norm of reciprocity, a dimension of social
capital (Nahapiet and Ghoshal, 1998), refers to the knowledge exchange that both sides consider
being fair. The results of the research on online professional community reciprocity norms indicate
that participating in knowledge sharing in an online practice community has been found to
increase experts’ internal satisfaction, making them realize the obligation to reward the knowledge
acquired from the forum and help the community make progress (Hew and Hara, 2007; Lin, 2007;
Wasko and Faraj, 2005;Wasko and Faraj, 2000). Chiu et al. (2007) found that reciprocity norms are
positively correlated with personal knowledge sharing. Therefore, cross-domain knowledge
exchange can promote the creation of seed content for knowledge providers as an incentive factor.
Therefore, we propose the following research question.

RQ2. How do Lives knowledge providers exchange knowledge across domains?
Further, how can the enthusiasm for the creation of Lives knowledge providers be
enhanced?

4.2.1 Construction of cross-domain knowledge exchange network. Because Zhihu Lives has
17 domains, 17 nodes exist. Cross-domain knowledge exchange network G can be
constructed. Note that the direction of sponsorship is adopted, which is opposite the
direction of knowledge flow; that is, “the knowledge provider who belongs to domain i
sponsors the knowledge provider who belongs to domain j” is equivalent to “knowledge
flows from the domain in which knowledge provider j belongs to the domain in which
knowledge provider i belongs.”

G ¼
g1;1 � � � g1;17
..
. . .

. ..
.

g17;1 � � � g17;17

2
664

3
775 (2)

Among them, gi,i refers to the total times that the knowledge providers belonging to domain
i sponsor the knowledge providers belonging to domain j, which is equivalent to the total
inflow of knowledge from domain j to domain i.

Take “music, film and games, business, reading and writing, life style, design, medical
health, occupation, art, education, law, food, sports, science and technology, internet, travel,
financial economy, psychology” as the row (or column) of Matrix G. Finally, Matrix G is
obtained and is visualized as in Figure 3. To observe the relationship between areas with
high sponsorship frequency, the network is filtered, and Figure 4 is obtained.

Density and average degree are used to describe the number of connections of the
network node. The density of the valued directed network is calculated using formula (3).
The average number of sponsorships by knowledge providers in different fields is 141,
which indicates that cross-domain knowledge exchange exists.

mdirect ¼
X

Vk=N N � 1ð Þ (3)

To be noted is that Matrix G cannot be directly used to analyze the characteristics of
knowledge flow in a domain network for the following reasons: the number of knowledge
providers and Lives in different fields is different, making the sponsorship among different
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fields incomparable. This problem can be solved through standardization. We can observe
from the matrix that the maximum value of the element is “internet–internet,” which is
1,534. Each element of Matrix G is divided by the maximum value of 1,534, as shown in
formula (4).

W ¼ wij½ � ¼ gi;j=1534
� �

(4)

MatrixW is obtained by standardization as follows (Figure 5).
In this way, Matrix G is standardized to Matrix W. The elements in Matrix W represent

the intensity of the sponsorship in one area by others. Matrix W eliminates the influence of
the number of knowledge providers and Lives and makes comparable the knowledge
exchange relationship among different fields.

Figure 3.
Matrix G

Figure 4.
Primitive cross-

domain knowledge
exchange network

between knowledge
providers
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The network is directed; however, block model analysis requires an undirected network.
Therefore, the symmetrical processing of networks is needed. To be noted is that symmetric
processing is an irreversible process, and some information in the network is lost. In this
paper, the meanmethod is selected and the formula to process matrixW is as follows:

S ¼ sij½ � ¼ wij þ wjið Þ=2
�

(5)

By symmetry, Matrix V is obtained as follows (Figure 6).
4.2.2 Characteristics of cross-domain knowledge exchange. Some fields occupy a very

important position in knowledge outflow, and other fields occupy a very important position
in knowledge inflow. Also, some values of the knowledge inflow and knowledge outflow are
the same. The fields that tend to knowledge inflow indicate that knowledge providers
belonging to this field are more likely to sponsor certain fields; the fields that tend to
knowledge outflow indicate that they are more likely to attract the attention of knowledge
providers. Here, the block model is used to analyze the knowledge exchange.

The block model is a simplified representation of a relational network, which reflects the
general characteristics of a network structure. Actors subordinate to the same status have
the same or similar connections to other status actors. The main steps to building a block
model are as follows. First, to partition the actors – dividing them into different positions –
the commonly used methods are CONCOR and hierarchical clustering. Second, the value of
each block is determined according to the connection density of the submatrix of the social
relation matrix, which is a one-block or a zero-block. Presently, six criteria are considered
useful: complete fitting method, zero-block standard method, one-block standard method,
alpha-density index method, maximum standard method and average standard method.

Figure 5.
MatrixW
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Among them, the alpha-density index method is the most commonly used, and the average
density of the entire network is generally used as the critical value.

The CONCORmethod is used to assign similar actors to the same position. A total of six
positions were obtained (as indicated in Table 2). Through observation, the domains within
each position are found to be relevant, supporting to a certain extent the applicability of the
CONCOR method in this research problem. Because of a certain degree of relevancy
within the statuses, we generally summarize fields belonging to status b 1 as “basic
skill demand”; status b 2 as “high-end entertainment demand”; status b 3 as “high-end skill
demand”; status b 4 as “physical fitness demand”; status b 5 as “basic entertainment
demand”; and status b 6 as “extra demand.”

Density tables are used to summarize the relationship between statuses. The calculation
results are shown in Table 3.

The mapping matrix can induce the relationship between and within statuses. Rules for
constructing the block model represent the alpha-density criterion. Using the mean criterion:

x ¼

Xg

i¼1

Xg

j¼1
xij
,

g*g

(6)

The density of the entire cross-domain knowledge exchange matrix is 0.092. If the
submatrix of the social relation matrix corresponds to the relationship between actors in
status b k, and the actors in status b l are greater than or equal to the density of the entire
cross-domain knowledge exchange matrix, the block is defined as a block. Otherwise, it is
defined as a zero-block, as shown in formula (9). Thus, the mapping matrix and the
simplified graph of the cross-domain knowledge exchange relationship can be obtained (as
shown in Table 4 and Figure 7).

Table 2.
Block model statuses

b 1 b 2 b 3 b 4 b 5 b 6

Education Music, film and games Internet Medical health Food Law
Reading and writing Art Science and technology Psychology Travel
Business Design Sports
Lifestyle Financial economy

Occupation

Figure 6.
Symmetric matrix V
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bkl ¼ 1 xkl � 0:092
0 the other

�
(7)

Considering the overall structure of the relationship between statuses, we find that
the relationship model between the sets of statuses is a center-edge structure (Snyder
and Kick, 1979), which includes the core status b 1. The marginal positions b 2 and b 3
depend on this core position but not on each other, reflecting the “elite” and
“dependents” in Live.

Because statuses b 2 and b 3 are only connected to b 1, statuses b 2 and b 3 are “tree
nodes” (Richards and Skelton, 1989). Status b 1 and statuses b 2 and b 3 are two-way
links. Therefore, status b 1 is a liaison on the network (Richards and Skelton, 1989)
reflecting the mutual sponsorship and reciprocity among domain knowledge
providers between status b 1 and statuses b 2 and b 3, which leads to their knowledge
exchange. In other words, “basic skills demand” links “high-end entertainment
demand” and “high-end technology demand” as a bridge. The inflow and outflow of
knowledge occur among “basic skill demand,” “high-end entertainment demand” and
“high-end technology demand.” In addition, statuses b 4, b 5 and b 6 are self-reflexive
for three cohesive subgroups, namely, “basic skills demand,” “high-end entertainment
demand” and “high-end technology demand.” The internal domain frequently

Table 3.
Density table of
cross-domain
knowledge exchange
relationships

Status b 1 b 2 b 3 b 4 b 5 b 6

b 1 0.168 0.104 0.151 0.084 0.037 0.029
b 2 0.104 0.203 0.084 0.038 0.023 0.017
b 3 0.151 0.084 0.229 0.068 0.037 0.035
b 4 0.084 0.038 0.068 0.075 0.018 0.014
b 5 0.037 0.023 0.037 0.018 0.034 0.011
b 6 0.029 0.017 0.035 0.014 0.011 0.067

Table 4.
Mapping matrix of
cross-domain
knowledge exchange
relationships

Status b 1 b 2 b 3 b 4 b 5 b 6

b 1 1 1 1 0 0 0
b 2 1 1 0 0 0 0
b 3 1 0 1 0 0 0
b 4 0 0 0 0 0 0
b 5 0 0 0 0 0 0
b 6 0 0 0 0 0 0

Figure 7.
Simplified diagram of
cross-domain
knowledge exchange
relationships
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sponsors each other, and knowledge obviously flows in and out of the internal
domain. Knowledge providers in all fields of status tend to sponsor each other, and a
strong phenomenon of knowledge exchange exists that further supports the
rationality of status classification.

However, we find that although the internal domains of statuses b 4, b 5 and b 6 are
relevant to a certain extent, the three positions are neither out-degree nor in-degree –
they are isolated points (Richards and Skelton, 1989). That statuses b 4, b 5 and b 6 are
neither reflexive nor related to any status, indicating that knowledge providers in all
fields with the three statuses of “physical fitness demand,” “basic entertainment
demand” and “extra demand” do not exchange internal knowledge and do not
exchange knowledge with other fields. This situation reflects knowledge providers in
all fields belonging to this status as relatively isolated, probably because knowledge
providers belonging to statuses b 4, b 5 and b 6 in various fields focus only on their
fields and have no interest in other fields. Alternatively, knowledge providers
belonging to statuses b 4, b 5 and b 6 are busy in the medical, fitness, law and other
industries, whereas knowledge providers who hold travel and food themes tend to
enjoy life and spend less time using the internet.

5. Discussion
Compared with the simple online Q&A platform, the knowledge payment service model is
heavier and more customized. Therefore, we can provide practical suggestions for the
following development of the platform by analyzing the special phenomenon of knowledge
exchange in the present stage of knowledge exchange.

The sponsorship network matrix of Zhihu Lives shows that knowledge providers’
overall learning willingness is strong. However, the “one-to-one” learning willingness is
weak, reflecting that knowledge providers tend to learn from different knowledge providers.
Moreover, the small-world effect of the sponsorship network explains the strong learning
willingness among knowledge providers to a certain extent. Through the analysis of a cross-
domain knowledge exchange network, we find that cross-domain knowledge exchange
exists in Zhihu Lives. As a “liaison,” “basic skill demand” links “high-end entertainment
demand” with “high-end skill demand” knowledge providers and receives the common
attention of knowledge providers from the two statuses representing “high-end
entertainment demand” and “high-end skill demand,” indicating that “basic skill demand” is
more likely to be favored by knowledge providers and occupies a very important position in
cross-domain knowledge exchange. At the same time, a clear sponsorship exists among the
three internal fields, indicating that the internal knowledge exchange is obvious. Because
cross-domain knowledge exchange can be used as an incentive to promote the sustainable
use of the platform by knowledge providers, personalized recommendations and accurate
marketing for various fields will assist in enhancing the sustainable contribution and use of
the platform by knowledge providers. It is helpful to further stimulate the creativity and
enthusiasm of knowledge providers by recommending Live, which belongs to “basic skills
demand” for those who hold “high-end entertainment demand” and “high-end skills
demand.” In addition, because the three positions belong to the cohesive subgroup, further
enhancing the frequency and quantity of mutual recommendations of Lives in the internal
field will become an important breakthrough in stimulating knowledge providers to create
seed content. Ultimately, influenced by reciprocal norms, knowledge providers will return
sponsored knowledge providers by hosting Live, thus promoting the sustainable use of the
platform of knowledge providers.
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However, no knowledge exchange exists among the status of “physical fitness demand,”
“basic entertainment demand” and “extra demand” and any other status, and no knowledge
exchange exists between internal fields, which are isolated points. Therefore, we cannot
simply recommend Lives to stimulate the creativity and sustainability of knowledge
providers who hold three statuses. Future research can analyze the influence of other factors
(e.g. the concerning relationship among knowledge providers, scores, and evaluation
content) on themotivation of knowledge providers.

References
Anderson, A., Huttenlocher, D., Kleinberg, J. and Leskovec, J. (2013), “Steering user behavior

with badges”, Proceedings of the 22nd international conference on World Wide Web,
pp. 95-106.

Bock, G.-W., Zmud, R.W., Kim, Y.-G. and Lee, J.-N. (2005), “Behavioral intention formation in
knowledge sharing: examining the roles of extrinsic motivators, social-psychological forces, and
organizational climate”,Mis Quarterly, Vol. 29 No. 1, pp. 87-111.

Botsman, R. (2014), “Sharing’s not just for start-ups”,Harvard Business Review, Vol. 92 No. 9, pp. 23-25.
Brown, J.S. and Duguid, P. (1991), “Organizational learning and communities-of-practice: toward a

unified view of working, learning, and innovation”,Organization Science, Vol. 2 No. 1, pp. 40-57.
Brown, J.S. and Duguid, P. (2001), “Knowledge and organization: a social-practice perspective”,

Organization Science, Vol. 12 No. 2, pp. 198-213.
Cabrera, A., Collins, W.C. and Salgado, J.F. (2006), “Determinants of individual engagement in

knowledge sharing”, The International Journal of Human Resource Management, Vol. 17 No. 2,
pp. 245-264.

Campbell, S.W. and Kwak, N. (2010), “Mobile communication and civic life: linking patterns of use to
civic and political engagement”, Journal of Communication, Vol. 60 No. 3, pp. 536-555.

Cavusoglu, H., Li, Z. and Huang, K.W. (2015), “Can gamification motivate voluntary contributions?”,
ACM Conference Companion on Computer Supported Cooperative Work and Social Computing,
pp. 171-174.

Cellary,W. (2008), Content Communities on the Internet, IEEE Computer Society Press, CA.

Cellary, W. (2010), “Paid content a way to electronic knowledge-based economy”, East European
Conference on Advances in Databases and Information Systems, pp. 13-14.

Chen, C.J. and Hung, S.W. (2010), “To give or to receive? factors influencing members’ knowledge
sharing and community promotion in professional virtual communities”, Information and
Management, Vol. 47 No. 4, pp. 226-236.

Chiu, C.M., Hsu, M.H. and Wang, E.T.G. (2007), “Understanding knowledge sharing in virtual
communities: an integration of social capital and social cognitive theories”, Decision Support
Systems, Vol. 42 No. 3, pp. 1872-1888.

Cummings, N.J. (2004), “Work groups, structural diversity, and knowledge sharing in a global
organization”,Management Science, Vol. 50 No. 3, pp. 352-364.

Dweck, C.S. and Leggett, E.L. (1988), “A social-cognitive approach to motivation and personality”,
Psychological Review, Vol. 95 No. 2, pp. 256-273.

Fang, Y. and Neufeld, D. (2009), Understanding Sustained Participation in Open Source Software
Projects, M. E. Sharpe, New York, NY.

Finley, K. (2013), “Trust in the sharing economy: an exploratory study”, Centre for Cultural Policy
Studies, Vol. 2.

Fullan, M., Rinc�on-Gallardo, S. and Hargreaves, A. (2015), “Professional Capital as accountability”,
Education Policy Analysis Archives, Vol. 23.

IJCS
4,3

268



Garnefeld, A., II. and Krebs, A. (2012), “Explicit incentives in online communities: Boon or Bane?”,
International Journal of Electronic Commerce, Vol. 17 No. 1, pp. 11-38.

Guo, S., Guo, X., Fang, Y. and Vogel, D. (2017), “How doctors gain social and economic returns in online
health-care communities: a professional capital perspective”, Journal of Management
Information Systems, Vol. 34 No. 2, pp. 487-519.

Hew, K.F. and Hara, N. (2007), “Knowledge sharing in online environments: a qualitative case study”,
Journal of the American Society for Information Science and Technology, Vol. 58 No. 14,
pp. 2310-2324.

Hummel, H.G.K., Burgos, D., Tattersall, C., Brouns, F., Kurvers, H. and Koper, R. (2010), “Encouraging
contributions in learning networks using incentive mechanisms”, Journal of Computer Assisted
Learning, Vol. 21 No. 5, pp. 355-365.

Hung, S.Y., Lai, H.M. and Chou, Y.C. (2015), “Knowledge-sharing intention in professional virtual
communities: a comparison between posters and lurkers”, Journal of the Association for
Information Science and Technology, Vol. 66 No. 12, pp. 2494-2510.

Huutoniemi, K., Klein, J.T., Bruun, H. and Hukkinen, J. (2010), “Analyzing interdisciplinarity: typology
and indicators”, Research Policy, Vol. 39 No. 1, pp. 79-88.

iresearch (2018), “Research report about online knowledge payment market in china”,
J, A. and F, C.E. (2011), “Badges in social media: a social psychological perspective”, Paper presented at

the GamificationWorkshop Proceedings, New York, NY.

Jiang, Z., Wang, W. and Benbasat, I. (2009), “Multimedia-based interactive advising technology for online
consumer decision support”,Communications of theAcm, Vol. 48 No. 9, pp. 92-98.

Kam, T.H.Y., Yao, L.J. and Chan, S.H. (2007), “Knowledge sharing in asian public administration
sector: the case of Hong Kong”, Journal of Enterprise Information Management, Vol. 20
No. 1, pp. 51-69.

Kankanhalli, A., Tan, B.C.Y. and Wei, K.-K. (2005), “Contributing knowledge to electronic
knowledge repositories: an empirical investigation”, Mis Quarterly, Vol. 29 No. 1,
pp. 113-143.

Khansa, L., Ma, X., Liginlal, D. and Kim, S.S. (2015), “Understanding members’ active participation in
online question-and-answer communities: a theory and empirical analysis”, Journal of
Management Information Systems, Vol. 32 No. 2, pp. 162-203.

Kumar, N. and Benbasat, I. (2002), “Para-social presence: a re-conceptualization of ‘social presence’ to
capture the relationship between a web site and her visitors”, HI International Conference on
System Sciences, pp. 106-112.

Kumar, R., Novak, J. and Tomkins, A. (2010), Structure and Evolution of Online Social Networks,
Springer New York, NY.

Li, Z., Detlor, B. and Connelly, C.E. (2016), “Sharing knowledge in social q&a sites: the unintended
consequences of extrinsic motivation”, Journal of Management Information Systems, Vol. 33
No. 1, pp. 70-100.

Lin, H.F. (2007), “Effects of extrinsic and intrinsic motivations on employee knowledge sharing
intentions”, Journal of Information Science, Vol. 33 No. 2, pp. 135-149.

Lou, J., Fang, Y., Kai, H.L. and Peng, J.Z. (2013), “Contributing high quantity and quality knowledge to
online q&a communities”, Journal of the American Society for Information Science and
Technology, Vol. 64 No. 2, pp. 356-371.

Ma, M. and Agarwal, R. (2007), “Through a glass darkly: information technology design, identity
verification, and knowledge contribution in online communities”, Information Systems Research,
Vol. 18 No. 1, pp. 42-67.

Nahapiet, J. and Ghoshal, S. (1998), “Social capital, intellectual capital, and the organizational
advantage”,Academy ofManagement Review, Vol. 23 No. 2, pp. 242-266.

Analysis of
sponsorship

networks

269



Noordegraaf, M. and Schinkel, W. (2011), “Professional capital contested: a bourdieusian
analysis of conflicts between professionals and managers”, Comparative Sociology,
Vol. 10 No. 1, pp. 97-125.

Oldham, G.R. (2003), “Stimulating and supporting creativity in organizations”, Managing knowledge
for sustained competitive advantage No., pp. 243-273.

Park, J.H., Gu, B., Leung, A.C.M. and Konana, P. (2014), “An investigation of information sharing and
seeking behaviors in online investment communities”, Computers in Human Behavior, Vol. 31
No. 1, pp. 1-12.

Raban, D.R. (2008), The Incentive Structure in an Online Information Market, John Wiley and Sons,
New York, NY.

Raban, D.R. (2009), “Self-presentation and the value of information in q&a websites”, Journal of the
American Society for Information Science and Technology, Vol. 60 No. 12, pp. 2465-2473.

Richards, K. and Skelton, J. (1989), “Nodes and networks: choosing for real”, Applied Linguistics, Vol. 10
No. 2, pp. 231-243.

Roberts, J.A., Hann, I.H. and Slaughter, S.A. (2006), “Understanding the motivations, participation, and
performance of open source software developers: a longitudinal study of the apache projects”,
Management Science, Vol. 52 No. 7, pp. 984-999.

SIC (2017), “The development of chinese sharing economy in 2017”.

Snyder, D. and Kick, E.L. (1979), “Structural position in the world system and economic growth, 1955-
1970: a multiple-network analysis of transnational interactions”, American Journal of Sociology,
Vol. 84 No. 5.

Szulanski, G., Cappetta, R. and Jensen, R.J. (2004), “When and how trustworthiness matters: knowledge
transfer and the moderating effect of causal ambiguity”, Organization Science, Vol. 15 No. 5,
pp. 600-613.

Vasilescu, B., Serebrenik, A., Devanbu, P.T. and Filkov, V. (2014), “How social q&a sites are changing
knowledge sharing in open source software communities”, ACM Conference on Computer
Supported CooperativeWork and Social Computing, pp. 342-354.

Wang, S. and Noe, R.A. (2010), “Knowledge sharing: a review and directions for future research”,
Human ResourceManagement Review, Vol. 20 No. 2, pp. 115-131.

Wang, S. Chen, T.H. and Hassan, A.E. (2017), “Understanding the factors for fast answers in technical
q&a websites”, Empirical Software Engineering No. 1, pp. 1-42.

Wang, J.N., Chiu, Y.L., Yu, H. and Hsu, Y.T. (2017), “Understanding a nonlinear causal relationship
between rewards and physicians’ contributions in online health care communities: longitudinal
study”, Journal of Medical Internet Research, Vol. 19 No. 12, p. 427.

Wasko, M.L. and Faraj, S. (2000), “It is what one does”: why people participate and help others in
electronic communities of practice”, The Journal of Strategic Information Systems, Vol. 9 No. 2-3,
pp. 155-173.

Wasko, M.L. and Faraj, S. (2005), “Why should i share? Examining social capital and knowledge
contribution in electronic networks of practice”,Mis Quarterly, Vol. 29 No. 1, pp. 35-57.

Watts, D.J. and Strogatz, S.H. (1998), “Collective dynamics of ‘small-world’ networks”,

Yang, H.L. and Lai, C.Y. (2010), “Motivations of wikipedia content contributors”, Computers in Human
Behavior, Vol. 26 No. 6, pp. 1377-1383.

Zhang, X. and Wang, C. (2012), “Network positions and contributions to online public goods: the
case of chinese wikipedia”, Journal of Management Information Systems, Vol. 29 No. 2,
pp. 11-40.

Zhang, C., Hahn, J. and De, P. (2013), “Research note – continued participation in online innovation
communities: Does community response matter equally for everyone?”, Information Systems
Research, Vol. 24 No. 4, pp. 1112-1130.

IJCS
4,3

270



Zhang, X., Jiang, S., Xiao, Y. and Cheng, Y. (2018a), Global Challenges and Developmental Lessons in the
Knowledge Sharing Economy, Taylor and Francis, London.

Zhou, T. (2018), “Understanding online knowledge community user continuance: a social
cognitive theory perspective”, Data Technologies and Applications, Vol. 52 No. 3,
pp. 445-458.

Further reading
Zhang, X., Jiang, S., Xiao, Y. and Cheng, Y. (2018b), “Global challenges and developmental lessons in

the knowledge sharing economy”, Journal of Global Information Technology Management,
Vol. 21 No. 3, pp. 167-171.

Corresponding author
Tianmei Wang can be contacted at: wangtianmei@cufe.edu.cn

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Analysis of
sponsorship

networks

271

mailto:wangtianmei@cufe.edu.cn

	Analysis of sponsorship networks and cross-domain knowledge exchange: an empirical study onZhihu
	1 Introduction
	2. Literature review
	3. Data source and research methods
	3.1 Data source
	3.2 Research method

	4. Data analysis and results
	4.1 Analysis of sponsorship networks
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed


	4.2 Analysis of cross-domain knowledge exchange
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed



	5. Discussion
	References


