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Interactions of entrepreneurs through social networks provide an available path for corporate risk contagions. However, the issue
how entrepreneurs’ social networks influence on corporate risk contagion is still received limited attention from scholars. In this
study, a framework is proposed to describe entrepreneurs’ interaction and corporate value creation./emain results of multiagent
simulations indicate the following. First, either weak ties or strong connections of social networks can enhance density of
corporate risk contagion. However, only strong connections can be moderated by entrepreneurs’ risk preference. Second, weak
ties improve risk exposure of individual corporations, while strong connections may probably decrease systematical risk of the
market. /ird, weak ties are important for mature corporations to achieve business success. However, for startups, strong
connections are more valuable to maintain. /e findings of this study not only provide theoretical support from some widely
accepted economic phenomenon but also provide explanations for conflicting results from some previous literatures.

1. Introduction

Social network has been playing an increasingly important
role in shaping decision-making of entrepreneurs and
consequently influences on corporate strategies in many
ways [1]. According to socio-cultural theories, an entre-
preneur often adopts the attitudes or behaviors of others
in his social networks [2, 3]. /e basic idea is that the
entrepreneur or top managerial function is inserted and
developed within networks of social relationship [4].
Previous studies in management also highlighted the
influence of social networks on entrepreneurs’ decisions
[5, 6]. /ese studies focused on the norms generated by
social networks and illustrated that investment and risk
management strategies of entrepreneurs which mutual
connected in social networks are likely to converge [7, 8].
Using analogous reasoning, corporate risk derived from
corporate behavior may probably spread from one cor-
poration to another through social networks of their
entrepreneurs.

/e relevance of social networks and statical corporate
risk has been discussed by a number of scholars, including
Ferris et al. [9], Hartmann and Herb [10], and Ho et al. [11].
/is interest has in part been driven by the insight that
interactions of entrepreneurs through social networks in-
fluence corporate strategies. Most of this stream of litera-
tures argued that social networks not only provide an
informal insurance for investment of corporations but also
breed ambitions and desires of entrepreneurs which lead to a
high level of corporate risk. Despite the evidence that social
networks have positive effects on corporate risk exposure,
some critical voices showed that the larger an entrepreneur’s
social network of relation, the more financial support can be
accessed when financial accident occurred. Although there
are still conflicting views on the influence of social networks
on corporate risk, the consensus is that entrepreneurs’ social
networks indeed play an important role in corporate risk
strategies. Generally speaking, the prior studies provide
strong support for the role of entrepreneurs’ social networks
in corporate strategies and consequently influence the
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corporate risk. However, almost all of these studies con-
sidered corporate risk statically, and the research studies on
process and consequence of corporate risk contagion with
dynamic perspective are still limited.

Moreover, as a matter of fact, entrepreneurs’ network
consists of a mixture of weak ties and strong connections
[12, 13]. Whether a connection between two entrepreneurs
in social network can be seemed as weak ties or strong
connections depends on density of interactions between
these entrepreneurs, including frequency, nature, and
emotional intensity of the interactions. Following prior
studies and their conclusions, strong connections provide
entrepreneurs critical resources and opportunities, which
often crucial for their strategic decisions, while weak ties
offer entrepreneurs more diverse information [14]. Com-
pared with strong connections, weak ties pave the way for
fresher and more unique information although redundant
information often abounds with weak ties [15]. Originating
from these works on functions of strong connections and
weak ties, we reasonably expect that the influence of strong
connections on corporate risk contagion may be very dif-
ferent from it of weak ties.

In this study, a novel mathematical framework is used
that takes a systematic perspective to dynamically describe
the interactions of entrepreneurs through social networks
and processes of corporate risk./is framework includes key
factors drawn from the literature, such as strong connections
and weak ties, process of strategic decision-making, and
financial support through networks and provides an ex-
tensible structure to help us understand the influence of
entrepreneurs’ social networks on corporate risk contagion.
Our review of the literature indicates that we are among the
first to investigate influence of social networks with such
framework. According to the framework, multiple numer-
ical simulations are conducted./e results of the simulations
show several notable results. First, entrepreneurs’ social
network including both strong connections and weak ties
can be seemed as an important path for corporate risk
contagions. Moreover, risk preference of entrepreneurs
positively moderates this function of strong connections but
not sensitive to it of weak ties. Second, the role played on
corporate risk of strong connections and weak ties is dif-
ferent. Weak ties of entrepreneurs lead corporation display
relative high level of risk exposure, while strong connections
can help decrease the systematical risk of the whole market.
/ird, the weak ties may probably motivate entrepreneurs
intend to adopt more riskier investment strategies. And
finally, weak ties are crucial factors of business success for
mature corporations, while strong connections are more
valuable to maintain for startups.

/is study contributes to previous literatures in three
ways. First, it adds to the emerging literature on the influence
of social networks on corporate strategies or entrepreneurs’
decision-making. Unlike prior studies, we use a dynamic
perspective to investigate effects of social networks on the
board issue of corporate risk contagion, including processes
and consequences of corporate risk contagions. Second, the
simulation approach used in this study provides an alter-
native method for validating previous studies. /e results

derived from our simulations also complement the findings
of prior literatures and can, to an extent, explain the con-
flicting conclusions of some research studies. In addition, we
shed light on social network maintaining and strategic
decision-making of entrepreneurs to achieve their business
success. And finally, the framework proposed in this study
can easily extend to explain some of the classical economic
phenomena concerning influence of entrepreneurs’ social
networks.

/e rest of the paper is organized as follows. Section 2 is a
review of literatures pertaining to social networks of en-
trepreneurs and corporate risk contagion. In Section 3, we
introduce main notations and assumptions and explain the
construction of the mathematical framework for describing
entrepreneurs’ behaviors of investment and evolution of
market. /e simulations and the results analysis are reported
in Section 4. In Section 5, our framework is extended to
include more realistic factors for consideration. At last, the
conclusions and discussions of these studies are represented
in Section 6.

2. Literature Review

In this section, we review the literature related to our study
from two aspects: social networks of entrepreneurs and
corporate risk contagion.

2.1. Social Networks of Entrepreneurs. /e concept of social
network is distinct from, but convergent with, the idea of
social capital because the social capital is always created,
maintained, and accessed through social networks [9]. Al-
though the definitions of generalized social networks vary as
per context of scholars defining it across the literature [16],
in most management literatures, entrepreneurs’ social net-
work is defined as a set of entrepreneurs linked by a set of
social relationships, such as kinship, friendship, and coop-
erative partners of a specific type [17]. /e previous studies
on social capital highlighted the influence on managerial or
entrepreneurs’ decisions of social networks. /ey argued
that the corporate decisions are made by entrepreneurs or
managers rather than firms themselves [18]. /erefore, the
social networks linked entrepreneurs are likely to affect the
strategies adopted by corporations. For example, Postelnicu
and Hermes [19] found the success of a large part of the loan
between corporations and financial institutions depends on
interactions and information derived from mutual social
networks, especially for those microfinance institutions.
Hasan et al. [20] ascertained that the density of social
networks in the U.S. is positively associated with innovation
of corporations. In addition, using a comprehensive sample
of approximately 15,425 cross-country observations for 4
years [21] showed that the political leanings of social net-
works significantly affect entrepreneurs’ decisions and
thereby influence corporate strategies. In addition, other
scholars also documented the role of social networks on
entrepreneurs’ decision-making processes [22–26] and
corporate strategies, such as financial policies [27], corporate
value creation [28, 29], market competition [30, 31],
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executive compensation [32], and capital structure [33]. As
investigated by previous studies, one can conclude that social
networks influence entrepreneurs’ decision-making and
consequently affect corporate strategies in many ways.

In the perspective of corporate risk, numerous previous
studies documented that the entrepreneurs’ social network
may probably induce uncertainty and change risks faced by
corporations [9]. Most scholars believe that social networks
essentially provide entrepreneurs an informal insurance
which can significantly motivate them to adopt more ag-
gressive and risky investment strategies [19, 34, 35]. Brass
and Burkhardt [36, 37] and Hoi et al. [38] empirically ex-
amined the behavior of corporate headquarters and argued
that the perceived power of entrepreneurs is enhanced with
increasing of their embeddedness of social networks and
subsequently impels entrepreneurs take more risk in their
investment. In addition, the similar results are concluded by
Hirshleifer and/akor [39] and Schneider [40] from agency
theory. In addition, prior studies in corporate finance also
discussed the factors which moderate the influence of social
networks on corporate risk. Stulz [41] and Niu and Chen
[42] discussed the moderated effects of corporate gover-
nance. /ey showed that reasonable governance structure of
corporation can lead to a more appropriate corporate risk
using cross-country and regional data, respectively. Ace-
moglu and Zilibotti [43] and Javakhadze et al. [44] proved
that the positive relationship of social networks and cor-
porate risk can be weakened in the areas with developed
financial market. /is is the result of mechanism of efficient
risk-sharing in these areas. In addition, the moderated effects
by external institutional environment, such as investor
protection and culture tradition, are also considered by some
literatures [45–47]. Nevertheless a few scholars provide
conflict conclusions of the influence of social networks on
corporate risk. /ey argued that social norms brought by
social networks induce entrepreneurs behave more pru-
dential and decrease their inclination of opportunistic be-
havior [48, 49]. In general, a rich literature across several
disciplines documented influence of social networks on
corporate risk. However, almost all these studies considered
corporate risk statically. /e research on process and con-
sequences of corporate risk contagion is still in its prelim-
inary stage.

2.2. Corporate Risk Contagion. /e research studies of
corporate risk contagion are a specific context that have been
beneficiating from the steady increase in scholarly work on
financial contagions since 1990s, especially after subprime
crisis of 2008 [50]. /e early work of corporate risk con-
tagion tried to clarify the concept of risk corporation. For
example, Lucas [51] defined the corporate risk contagion as
the relationship between default of one corporation with that
of the other. In addition, Gersbach and Lipponer [52]
considered the corporate risk contagion as the correlation of
volatility of assets value between corporations. Some prior
studies focused to exam the risk contagion among corpo-
rations. Davis and Lo [53] proposed a mathematical model
to investigate whether corporate risk affects its affiliated

corporations. Chen et al. [54] and Jarrow and Yu [55]
revealed specific types of risk contagion among corporations
according to reduced-form models. Using banking loan
origination data, Cai et al. [56] also provided empirical
evidence of corporate risk contagion in bank-corporation
networks. Another stream of studies which include a rich
literature in management science documented methodology
of corporate risk contagion. Zhou [57] employed the
structure model to describe risk contagion between cor-
porations, while Yu et al. [58] used the reduced-form model
to examine corporate risk contagions. /e vector autore-
gression (VAR) model and principal component analysis
(PCA) were used by Jin and Francisco [59] and Kang and
Yoon, [60], respectively, to measure risk contagion through
capital market. Correlation coefficient and copula functions
are two popular approaches introduced by many scholars to
measure risk contagions [61–63]. In addition, building on
these approaches, numerous of improvements have been
made to make the measurement more accurate [64, 65].
More recent approaches to measure risk contagion include
event studies [66], Markov methods [67], co-kurtosis model
[68], and big data analysis [69].

In addition, based on the above research methodology,
the mechanism behind corporate risk contagion is widely
explored by scholars. Giesecke and Weber [70] modeled
credit losses on portfolios of financial positions contracted
with corporation subject to direct risk contagion processes
and showed that corporate risk contagion is associated with
the local interactions of corporations with their business
partners. /is result is empirically confirmed by Jorion and
Zhang [71] through manually collecting information of
bankruptcies occurred during 1999 to 2005. Sui and Li [72]
argued that guarantee relationships are determinant for
corporate risk contagions in most cases, while Chakrabarty
and Zhang [73] highlighted influence of market structure on
risk contagions. Besides, other factors including income
structure [74], topology of corporate networks [75], and
industrial environment [76] are proved to be playing im-
portant roles in corporate risk contagion. /us, previous
studies and their findings contribute a lot to various aspects
of corporate risk contagions. However, the relationship
between social networks and corporate risk contagion has
still received limited attentions of scholars so far.

3. Modeling Description

Considering the interaction of entrepreneurs and the pro-
cess of corporate value creation, a framework is proposed to
describe how social networks influence on entrepreneurs’
decision-making and consequently on corporate risk
contagion.

3.1.ModelNotations. /emain variables that we used in this
study are listed in Table 1.

According to Table 1, N and m represent the number of
corporations (one corporation correspond to one entre-
preneur) and venture projects in the market. /e following
relationship exists: ei ∈ E, ci ∈ C, pi ∈ P, and
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Ji
t ⊆ C

i
t ⊆ A

i
t ⊆ C, L

ki
t ⊆ E, and Bi

t ⊆ ∪ t−1
t�0c

i
t. /e statis-

tical variables in Table 1 describe information that should be
captured from process of simulation.

3.2. Model Assumptions

Assumption 1 (A1). /e market is constituted by various
venture projects and corporations. Each corporation is
controlled and operated by a specific entrepreneur, and all
the entrepreneurs form the entrepreneurs’ social network.

Entrepreneurs’ decision-making regarding corporate
investment, financing, and strategies is often influenced by
people hanging from their social networks, especially those
successful entrepreneurs who had close relationship to them.
In addition, according to previous studies pertaining to
social capital [15, 77], the social network that influences
entrepreneurs’ decision-making can be further summarized
in two types due to the different paths of influence. One is

called weak ties social networks, and the other is strong
connections social networks. To capture this nature, we
assume that there are N corporations, which correspond to
N entrepreneurs in the market. In addition, the entrepre-
neurs’ social network is described as a dual layer network.
Specifically, we consider N entrepreneurs as N vertices,
which are randomly distributed on a coordinate plane
initially. In addition, for each vertex, Kw

t (Ks
t) edges then

connecting with other vertices are generated at each period t,
which lead to a “small-world” networks [78]. Kw

t and Ks
t are

functions of εwi
t and εsi

t , respectively, where εwi
t (εsi

t ) measures
the effect made by entrepreneur ei to maintain his weak ties
(strong connection) social network at period t. Functions
Kw

t and Ks
t measure tightness of weak ties social network and

strong connections social network at each period t,
respectively.

In addition, we make m venture projects randomly
distributed in a coordinate plane over which corporations
are spread. In order to describe the process of which

Table 1: Notations in model.
Decision variables Explanation
εtki, k ∈ {w, s} Effort made by entrepreneur ei to maintain his social network at period t
λi Proportion of cash invested in venture projects by corporation ci
D Influence radius of venture projects
Control variables
R Risk-free interest rate
A Parameter of entrepreneurs’ cost function
B Parameter for entrepreneurs seeking for help when financial accident occurred
Statistical variables
Wt

i Capital possessed by corporation pi after period t
rti Realized return of venture project pi after period t
Δti Decision bias of entrepreneur ei at period t
Lti Total amount funded to corporation ci at his financial accident period t
χT Survival rate of corporations that measures system risk during time interval [0, T]
ϕTi Probability of expected loss that measures individual risk of ci during time interval [0, T]
ρTi First time corporation ci suffers financial accident during time interval [0, T]
ct
ki, k ∈ {w, s} Degree of centrality of corporation ci in social networks at period t

φTki, k ∈ {w, s} Embeddedness of corporation ci in his social networks during time interval [0, T]
ωTki, k∈{w, s} Spillover effect of social networks of corporation ci during time interval [0, T]
Functions
d(ci,pj) Distance of corporation ci and venture project pj
Kt

i(εtij), i ∈ {w, s} Tightness of social network at period t. /e type of network is represented by superscript
C(εtwi, εtsi) Cost for entrepreneurs to maintain their social networks
π(ci, t) Expect return of investment of corporation ci at period t
Sets
E Set of entrepreneurs
C Set of corporations
P Set of venture projects
Ct

i Set of venture projects in which corporation ci invests at period t
Ht

i Set of venture projects that can be directly accessed by corporation ci at period t
At

i Set of potential investment opportunities of corporation ci at period t
Ltki, k∈{w, s} Set of entrepreneurs with whom ei connects in weak (strong) network at period t
Jti Set of projects which is invested by ci and realized return is lower than r at period t
Bti Negative list of venture projects for entrepreneur ei after period t
Dt

i Set of entrepreneurs who may fund corporation ci in financial accident at period t
Other notations
ei, i∈{1, 2, . . ., N} Specific entrepreneur whose identity is represented by subscript
ci, i∈{1, 2, . . ., N} Specific corporation whose identity is represented by subscript
pi, i∈{1, 2, . . ., m} Specific venture project whose identity is represented by subscript
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corporations invest in these venture projects, we define
distance for each pair of corporation and venture project
d(ci, pj), ci ∈ C, pj ∈ P, i ∈ 1, 2, . . . , N{ }, j ∈ 1, 2, . . . , m{ }.
/is distance measures cost of accessing information of
venture project pj for corporation ci. For example, the in-
equality d(ci, pj)>d(ci, pk) represents that corporation ci is
more familiar with venture project pk compared with
venture project pj. /is may due to regional advantages,
strategic selection, or industrial agglomeration. For a specific
corporation, venture projects those with a distance far away
would not even be under consideration for invest by him.

Figure 1 illustrates the social networks of entrepreneurs
and the relationship between corporations and venture
projects in general.

Assumption 2 (A2). Corporations create value for share-
holders by investing venture projects in the market. In
addition, the investment process is influenced by both weak
ties social network and strong connections social network of
entrepreneurs through different paths.

Without loss of generality, the return rate of a specific
venture project pi, i ∈ 1, 2, . . . , m{ } is a private information
that supposed to be subjected to a normal distribution
N(μi, σi). Drawing on Yang et al. [79], we denote the realized
return of venture project pi at period t as ri and the in-
vestment strategy of corporation ci as a binary (λi,Ci

t),
where λi ∈ [0, 1] represents the proportion of cash invested
in venture projects andCi

t denotes the set of venture projects
in which corporation ci invests at period t. Assuming in-
vestment amount of corporation ci at period t is equally
invested for the venture projects pi ∈ C

i
t, each project

pi ∈ C
i
t can obtain (λiWi

t−1)/|C
i
t|, where the capital pos-

sessed by corporation pi at the end of period t is denoted as
Wi

t and |Ci
t| measures the number of elements in set Ci

t. If
risk-free interest rate is r, risk-free return for corporation ci

can be obtained as (1 − λi)(1 + r)Wi
t−1 at period t./erefore,

the investment strategy (λi,Ci
t) also illustrates the risk at-

titude for corporations. /ose who have relatively large λi

can be seen as more risk preference.
Following previous literatures [13, 80, 81], every entre-

preneurs’ social network consists of a mixture of weak ties
and strong connections. In addition, the weak ties and strong
connections may play different roles on impacting entre-
preneurs’ strategic decisions. It costs more time, energy, and
money to maintain the strong connections through which
entrepreneurs can obtain investment opportunities and
critical support in their difficult circumstance. While on the
other hand, maintaining weak ties may only depend on
infrequent interaction and nonaffective emotional intensity.
However, as argued by many scholars [82], weak ties are not
dispensable. It provides entrepreneurs information per-
taining to venture projects which can sometimes play a
decisive role in business success. In order to capture these
natures of both weak ties and strong connections, the set of
venture projects invested by corporations Ci

t is supposed to
be generated through three steps. First, all the venture
projects accessible to corporation ci at period t constitute
alternative set that may be considered to be invested by the
corporation. Denoting the venture projects that can be

directly accessed by corporation ci at period t as
Hi

t � pj ∈ P |d(ci, pj)< d  and the set of entrepreneurs
with whom entrepreneur ei connects at period t in weak ties
networks and strong connection networks as Lwi

t and Lsi
t ,

respectively, the alternative set of venture projects for cor-
poration ci at period t can be represented as follows:

A
i
t � ∪

ej∈L
si
t

H
j
t ⋃H

i
t. (1)

According to equation (1), Ai
t, the investment oppor-

tunities for corporation ci at period t consisted of two parts.
One is the venture projects that directly contacted by en-
trepreneur ei himself and the other comes from strong
connections social networks of entrepreneur ei. /erefore,
the decisive impact of strong connections of entrepreneurs
on their investment, providing coinvestment opportunities,
is described by equation (1).

/e entrepreneur ei then decides which venture projects
he would be invested in at period t from his potential op-
portunities. In this decision process, entrepreneur’s personal
experience and weak ties network may play a rather im-
portant role. We denote Ji

t � pj ∈ C
i
t|r

i
t < r . It includes

the venture projects which are invested by corporation ci at
the beginning of period t, and their realized returns are lower
than risk-free rate r at the end of period t. Using Bi

t �

∪ t
t�1J

i
t to represent the knowledge accumulation for en-

trepreneur ei in his investment career, the Bi
t can be also

measured as a “negative list” before entrepreneur’s invest.
Consistent with conclusions of numerous literatures
[83, 84], we argue that sharing information through weak
ties is the most important factor that weak ties social net-
work influences entrepreneurs’ investment decisions.
Combining with the potential investment opportunities, the
venture projects invested by corporation ci at period t can be
represented as follows:

C
i
t �

A
i
t

[ ∪ ej∈L
wi
t
B

j
t ⋃B

i
t ]

. (2)

Equation (2) describes how weak ties network influences
entrepreneurs’ investment through information sharing.
Entrepreneurs who occupied the dense position in weak ties
social network can receive more information pertaining to
venture projects and consequently invest more precise and
effective. It is worth noting that selecting venture projects
based on information from either entrepreneur himself or
his weak ties networks is not an optimal decision since the
realized return of a specific venture project is subject to a
random distribution. Nevertheless, this decision model is a
dynamic optimization process with increasing of investment
experience. /eoretically, this investment decision model
can help the entrepreneur continuously improve his in-
vestment performance.

Assumption 3 (A3). Entrepreneurs maintain their social
networks to maximize their expected return on investment.

According to A1 and A2, social networks including both
weak ties and strong connections can either provide en-
trepreneurs new investment opportunities or help
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entrepreneurs with venture projects risk identification.
However, it also costs for entrepreneurs to maintain their
social networks. Following Lv et al. [85] and Xu et al. [86],
the Cobb–Douglas function [87] is proposed to describe
entrepreneurs’ cost for maintaining their social network.

C εwi
t , εsi

t  � εwi
t 

α
εsi

t 
1− α

, (3)

where εki
t , k ∈ w, k{ } is the effort made by entrepreneur ei to

maintain their weak ties or strong connection networks, and
the parameter α ∈ (0.5, 1) captures the fact that strong
connection networks are maintained more cost compared
with weak ties networks.

/erefore, the expected return on investment of cor-
poration ci at period t is represented as follows:

π ci, t(  � 

pj∈C
i
t


+∞

−∞
λi

W
i
t−1 

(1 + x)

C
i
t




fj(x)dx

+ 1 − λi
 (1 + r)W

i
t−1 − εwi

t 
α
εsi

t 
1− α

,

(4)

where fj(x) is the density function of investment return of
venture project pj.

According to equation (4), at the beginning of each
period t, the optimal decision of entrepreneurs can be
calculated by problem (5) through the numerical method.

max
εki

t ,k∈ w,s{ }
π ci, t( . (5)

e1

e1

c1

c2

c3

c4

c5

c6

e2

e2

e3

e3

e4

e4

e5

e5

e6

e6

p1

p2

p3

Weak ties social network

Strong connection social network

Corporations and venture projects

Figure 1: Corporations, venture projects, and social network of entrepreneurs.
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However, this optimal decision for entrepreneurs can
never be achieved since the distribution of each venture
projects is private information. As a matter of fact, entre-
preneurs decide which venture projects to invest from their
potential investment opportunities and only depend on their
own experience or historical information. In this sense, they
can only achieve the suboptimal decisions, and the problem
they faced at beginning of each period can be represented as
follows:

max
εki

t ,k∈ w,s{ }

π ci, t( , (6)

where π(ci, t) is represented as the following equation:

π ci, t(  � 

pj∈C
i
t−1

λi
W

i
t−1 

1 + rj 

C
i
t




+ 1 − λi

 (1 + r)W
i
t−1

− εwi
t 

α
εsi

t 
1− α

.

(7)

From optimal problem and suboptimal problem of
entrepreneurs, i.e., equations (5) and (6), respectively, the
decision bias of entrepreneur ei at each period t can be
obtained.

Δi
t � argmax

εki
t ,k∈ w,s{ }

π ci, t(  − argmax
εki

t ,k∈ w,s{ }

π ci, t( 




. (8)

Besides, the dynamic process of capital for a specific
corporation ci can be described as the following equation:

W
i
t � π ci, t(  + W

i
t−1. (9)

Assumption 4 (A4). Corporate risk is derived from in-
vestment failure. In addition, the strong connection network
of entrepreneurs can, to an extent, help to spread corpo-
ration risk.

Drawing on Pang and Wang [88] and Park [89], we
assume financial accident occurring for corporation ci if and
only if his capital for investment is less than zero, i.e., Wi

t < 0.
Further the strong connection social network of entrepre-
neurs is supposed to be playing a role of risk spreading
following the mainstream conclusions of social capital lit-
eratures [90, 91]. Specifically, when the financial accident of
corporation ci occurred at period t, the entrepreneurs with
whom entrepreneur ei strongly connects with at period t

may help corporation ci with probability β if their own
capital at the current period is more than the investment
losses of corporation ei at the last period, i.e., the set of
entrepreneurs who may choose to help corporation ci when
financial accident occurred for ci can be denoted as follows:

D
i
t �

L
si
t

ej|W
j
t >W

i
t−1 − W

i
t 

. (10)

Further, we assume the entrepreneurs who decide to help
corporation ci fund corporation ci equally, i.e., the corpo-
ration ci would be funded (Wi

t−1 − Wi
t)/β|Di

t| by

entrepreneurs in Di
t with probability β when they en-

countered financial accident. In circumstance of financial
crisis of corporation ci, we denote the total amount funded
by entrepreneurs in strong connection social network as Li

t.
For corporation ci in financial crisis, once all entrepreneurs
with whom he connects in his strong connection social
network are incapable to fund him, i.e., Di

t � ∅ or total
amount funded by these entrepreneurs cannot cover the
deficit of him, i.e., Li

t <Wi
t−1, the corporation ci would go to

bankruptcy and be taken over in the next period.
Generally, A1 to A4 above form the theoretical frame-

work describes dynamic process of corporations’ invest-
ment, entrepreneurs’ interactions, and emergence and
development of corporation risk in this study. At each
period, a specific entrepreneur first faces an alternative set
including venture projects which are considered to be
invested in by him. In addition, the entrepreneur then
decides which venture projects from the alternative set his
corporation would invest in according to his own historical
investment experience and information provided by his
weak ties social networks. At end of this period, all the
returns of entrepreneur’s investments would be realized and
consequently change corporate value of this entrepreneur.

In order to analyze influence of the entrepreneurs’
social network on corporate risk contagion, we also reaf-
firm or set up some other variables for convenience’s sake.
For each corporation ci, firstly, we use the degree of cen-
trality, which is proposed by Phillip F. Bonacich [92] and
subsequently used widely in various areas of research
studies [61, 93] to measure the embeddedness of corpo-
ration ci in his social network. Specifically, Denoting
cki

t , k ∈ w, s{ } as the degree of centrality of corporation ci in
his social networks, embeddedness of corporation ci in his
social networks during time interval [0, T] can be repre-
sented as as follows:

φki
T �


T
t�0 c

ki
t

T
, (11)

where the first superscript w and s represent weak ties and
strong connection, respectively.

Secondly, following various prior studies [94–96], we use
survival rate χT of corporations during time interval [0, T] to
measure the systematical risk of the market and the pos-
sibility of expected loss ϕi

T to measure corporate individual
risk of ci during time interval [0, T]. According to A2 and
A3, ϕi

T can be represented as follows:

ϕi
T �

0 
T
t�0 

0
−∞ 1/

���
2π

√
σi

t exp − x − μi
t 

2
/2 σi

t 
2

  

T
,

(12)

where μi
t � (pj∈C

i
t
μj)/|C

i
t| and (σi

t)
2 � (pj∈C

i
t
σ2j)/|Ci

t|.

At last, we measure corporate risk contagion as spillover
effect of financial accident in social networks drawing on
numerous literatures [97–99]. Denoting ρi

T as the period at
which corporation ci first suffers financial accident during
time interval [0, T], the spillover effect of social networks of
corporation ci during time interval [0, T] can be represented
as ωki

T , k ∈ w, s{ } by the following equation:
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ωki
T � max 0, min

ej∈ ∪
t ∈ [0,T]

Lki
t

ρj − ρi 
⎡⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎦, (13)

where the first superscript w and s represent weak ties and
strong connection, respectively.

4. Simulation and Analysis

According to A1 to A4 in Section 3, the process of simulation
is shown as Figure 2. In order to simulate dynamics in-
teractions in the market numerically, we use free software
called NetLogo5.1.0, which effectively deals with various
heterogeneity problems in economics and management
[79, 100]. To initialize system configuration, we assign pa-
rameters with the following initial value and randomly
generate “small-world” networks, including weak ties and
strong connection social networks for entrepreneurs.

N � 600, 000, m � 100, 000, d � 3, λs
i

� 0.8, α � 0.7, β � 0.5.

(14)

In order to be consistent with the reality, the initial
values of parameters we set above in our simulation are
based on three specific reasons. First, the data collected from
Crunchbase are used to determine the ratio between the
number of venture projects and it of investors. Specifically,
we track the investment of 100 major investors between
January 1, 2015 and January 1, 2020 and calculate the average
number of venture projects invested by these investors per
year as estimated value of the ratio m/N. Second, the values
of parameters for influence radius, entrepreneurs’ cost
function, and corporate risk strategies are fixed according to
previous literatures [5, 85, 96, 101]. At last, we need to ensure
that there are enough agents proxied for venture projects
and entrepreneurs in our simulation to depict characteristics
of market evolution. It is worth noting that we also fix value
of ratio m/N in a wider range, i.e., [0.05, 1.5], the value of d

in n|n ∈ N+, n≤ 20{ } and the value of α and β in the range of
(0, 1) to test the robustness of our conclusions. /e main
results of this study are still unchanged.

In addition, following Katriel [102], the initial capital
possessed by corporations Wi

o is supposed to have an ex-
ponential distribution, i.e., Exp(δ). If we denote the rate
parameter of Wi

o as δ, we have probability density function
for Wi

o shown as equation (15). In addition, in order to
capture the different risk characteristics of venture projects,
we assume μi and σi subject to uniform distribution [a, b]

and [u, v], respectively, based on Yang et al. [79].

f(x, δ) �
δe

− δx
, x≥ 0,

0, x< 0,

⎧⎨

⎩ (15)

where δ � 1, a � −0.6, b � 0.4, u � 0.05, and v � 0.1.
At last, for simplifying the configuration, the risk-free

rate is supposed as r � 0, and function Ki
t(x), i ∈ w, s{ } is

represented as (16) without loss generality.

K
i
t(x) � logςi

(x + 1), (16)

where ςs and ςw are 3 and 2, respectively.
/e diminishing marginal value of entrepreneurs’ effort

to maintain their social networks and the difference between
strong connection and weak ties networks are captured by
function Ki

t(x) in (16). Further, we initialize εsj
0 and εwj

0 as 6
and 15, respectively.

4.1. Process of Corporate Risk Contagion. /e role played by
the entrepreneurs’ social network in corporate risk conta-
gion is complex. On the one hand, the social networks of
entrepreneurs encourage similar investment strategies,
which may speed up corporate risk contagion and result in
increasing of systemic risk of the market. In addition, on the
other hand, social networks provide entrepreneurs more
information and promote the experience sharing of indi-
viduals and consequently improve investment performance
of corporations [101, 103, 104]. In this study, our framework
captures the characteristics of these two aspects of social
networks and describes heterogeneous interactions among
entrepreneurs through social networks.

In order to investigate the influence of social networks
on corporate risk contagion, we normalize ωki

T into ωki
T ,

where ωki
T ∈ [0, 1] and k ∈ w, s{ } count the normalized

spillover effect for each corporation during time interval
[0, T], T ∈ 1, 2, . . . , 1000{ } and further denote Wk

T, k

∈ w, s{ } as the proxy for whole risk contagion of social
networks, shown as follows:

W
k
T �


T
t�0 W

i
t

ci∈C 
T
t�0 W

i
t

ωki
T . (17)

It is obvious that the whole risk contagion of social
networks is a weighted sum of spillover effect of each
corporation from equation (17). Considering dynamic
change process of whole risk contagion of social networks,
Figure 3(a) illustrates changes of whole risk contagion over
iterations of simulation. According to this scatter figure, it
shows that the financial accident firstly occurred in strong
connection social network. /e first financial accident in
weak ties social network is delayed approximate 90 iterations
compared with it in strong connection social network
(approximately in 121 and 211 iterations for strong con-
nection and weak ties social network, respectively). Besides,
the process of corporate risk contagion is nonlinear, and the
volatilities of corporate risk contagion are gradually de-
creased over time, no matter in strong connection or weak
ties social networks. At last, in equilibrium, corporate risk
contagion in strong connection and weak ties social net-
works is convergent at approximately 0.62 and 0.39,
respectively.

Since whole risk contagions in both strong connection
and weak ties social networks are convergent after ap-
proximately 700 iterations as shown in Figure 3(a), we count
the normalized spillover effect ωki

T and embeddedness in
social networks φki

T for each corporations in time interval
[0, 700]. To obtain stable statistical data, every variable we
captured during the simulation is mean of a 100 times
simulation. /e fitting curves shown in Figure 3(b) describe

8 Complexity



the relationship between corporate risk contagion and the
social network embeddedness of its entrepreneur. According
to Figure 3(b), either strong connection social networks or
weak ties social networks can positively influence corporate
risk contagion. However, it is worth noting that the fitting
curve for strong connection networks is convex, while it for
weak ties networks is concave. /is implies that influence of
weak ties of entrepreneurs on corporate risk contagion tends
to converge. In addition, on the other hand, the strong
connections of entrepreneurs may lead to synchronicity of
corporate risk. Generally, from the perspective of risk
contagion process, both strong connections and weak ties
can significantly improve the corporate risk contagion. In
addition, compared with weak ties, the corporate risk
contagion is more sensitive to strong connections. /is
result is consistent with Bryan M. Parsons [105].

4.2.ConsequencesofCorporateRiskContagion. According to
prior studies [106–108], many scholars have argued that the
informal insurance offered by social networks often breeds
ambitions and desires of entrepreneurs which lead to
vigorous expansionism and low level of cash holdings and
eventually results in an increasing of corporate risk.
Nevertheless, some other scholars have provided conflict
evidence [109–112]. /ey have shown that entrepreneurs’
social networks are seemed as an implicit credit guarantee
for their corporations. /ose entrepreneurs who occupied
the dense position and deeply embedded in social networks
are found to be more likely to access to determinant market
resource and financial support and consequently bring
corporate risk mitigation. In this study, we consider the
influence of social networks on consequences of corporate
risk contagion with two aspects. First, we focus on how
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Figure 3: Social networks and risk contagion process. (a) Whole risk contagion over time. (b) Risk contagion and social network
embeddedness.
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social networks affect risk exposure of individual corpo-
rations. And then, influence on systematic risk of the whole
market is investigated.

If we use possibility of expected loss to measure risk
exposure of an individual corporation following assump-
tions in Section 3.2, Figure 4(a) shows how social networks
influence risk exposure of corporations. In Figure 4(a), the
abscissa is the social network embeddedness φki

T , and the
ordinate is the risk exposure which is represented by pos-
sibility of expected loss ϕi

T. Setting time interval T � 700, the
curves in Figure 4(a) illustrate how corporate risk exposure
changes with entrepreneurs’ social networks. Consistent
with the mainstream research conclusions pertaining to
social networks and corporate risk-taking [113, 114], en-
trepreneurs are inspired to take a radical capital allocation by
their weak ties and then results in a high risk exposure of
their corporations. /e dash curve in Figure 4(a) depicts the
monotonous relationship between corporate risk exposure
and weak ties embeddedness. However, this monotonous
relationship no longer holds in strong connection networks.
/e almost inverted U-shaped solid curve in Figure 4(a)
shows that an extreme risk exposure can be reached when
strong connections embeddedness takes values within range
approximately in [35, 40]. /is result may be induced by the
balance of three effects brought by strong connections. /e
first effect is the optimizing effect of strong connections,
which help entrepreneurs to access to venture projects with
high quality venture projects and can significantly decrease
the risk exposure of corporations. /e second one is in-
centive effect of strong connections for entrepreneurs. /is
effect derived from overconfident expectations for benefits
brought by social networks and leads to excessive investment
in social networks and risk exposure increasing. In addition,
the last one is the risk-sharing effect of strong connection.
Deeply embeddedness of strong connections may bring
entrepreneurs more financial support when they suffer fi-
nancial accident. /is informal insurance can also help to
decrease the risk exposure of corporation. For a specific
entrepreneur with limited social capital, incentive effect is
the main driver behind entrepreneurs’ decision-making.
/erefore, corporate risk exposure increases with the strong
connections. However, for entrepreneurs who deeply em-
bedded in strong connections, the informal insurance be-
comes the determinant of strong connections and thereby
decreases their corporate risk exposure. /e conclusions
derived from Figure 4(a) not only provide alternative evi-
dence for previous studies but also, to an extent, explain the
conflict results of scholars.

Further, we consider how social networks influence on
systematic risk of the whole market. Denoting ψk

T as
weighted sum of social networks embeddedness of corpo-
rations, shown as (18), it measures the tightness of social
networks of the whole market. In addition, superscripts
represent weak ties and strong connections, respectively.

ψk
T �


T
t�0 W

i
t

ci∈C 
T
t�0 W

i
t

φki
T , (18)

where k ∈ w, s{ } and Ci ∈ C.

If we measure the systematical risk of the whole market
with survival rate χT as mentioned in Section 3.2, Figure 4(b)
describes how social networks influence on systematical risk
of the market. According to the solid curve in Figure 4(b), it
shows clearly that the strong connections can help to im-
prove the resist capability of systematical risk of the market.
However, for weak ties, shown as the dash curve in
Figure 4(b), the influence on systematical risk is fluctuating
and obscure. /e reasons behind this phenomenon are
probably caused by the uneven information qualities
spreading through weak ties networks. Generally, from the
perspective of risk contagion consequences, weak ties net-
work leads entrepreneurs display relative higher level of risk
exposure, and strong connection network can help to de-
crease the systematical risk of the whole market.

4.3. Risk Preference and Corporate Risk Contagion. Since
numerous of literatures have argued that the risk contagion
is sensitive to risk preference or risk attitude of the decision
maker [98, 115, 116], we consider how risk preference or risk
attitude of entrepreneurs moderates the influence of social
networks on corporate risk contagion. According to our
discussion in Section 4.1, we conclude that both strong
connections and weak ties can significantly improve the
corporate risk contagion. However, this result is built on the
hypothesis that all entrepreneurs in the market have same
risk preference or risk attitude, i.e., λi � λj � 0.8, i, j ∈
1, . . . , N{ }. In order to verify the influence of entrepreneurs’
risk preference, we randomly select 200,000 entrepreneurs to
form a group, which represents entrepreneurs with high
(middle or low) risk preference, denoting as EH (EM orEL).
It is obvious that the following relationship exists:
EH ∪EM ∪EL � E, Ei ∩Ej � ∅, i, j ∈ H, M, L{ }, and |Ei| �

200, 000, i ∈ H, M, L{ }. /en, for each set of entrepreneurs
EH, EM, and EL, the parameter of risk preference λi is
initialized as λi

H � 0.9, λi
M � 0.6, and λi

L � 0.2, respectively.
Consistent with previous sections, setting time interval
T � 700. /e Figure 5 illustrates how entrepreneurs’ risk
preference moderates the influence of social networks on
corporate risk contagion.

Figures 5(a) and 5(b) show the role of entrepreneurs’ risk
preference in influence of social networks of strong con-
nections and weak ties, respectively. Generally, the con-
clusions derived from Figure 5 firstly verify the results of
Section 4.1 and then depict that the risk preference of en-
trepreneurs positively moderates the influence on corporate
risk contagion of strong connections but not sensitive to the
influence of weak ties.

5. Model Extension

In Section 3 and Section 4, a framework is proposed to
describe heterogeneous behaviors of entrepreneurs micro-
cosmically. /us, the important characteristics of influence
of social networks on corporate risk contagion can be
captured by simulation. However, this framework has two
notable limitations. One limitation is the exogenous as-
sumption for risk management strategies of corporations,
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and the other limitation is the homogeneous assumption for
corporate scales. In this section, the framework is extended
through relaxing these two assumptions, and a new dynamic
equilibrium is discussed by reconducting the simulations.

5.1. EndogenousRiskManagement Strategies. /e exogenous
assumption for risk management strategies is mainly em-
bodied in A2. In this assumption, we assume that the
proportion of cash invested in venture projects is a fixed
value for all corporations, i.e., λi � λj, i, j ∈ 1, . . . , N{ }. Even
when we discuss moderated effect of entrepreneurs’ risk
preferences, we just fixed three different values for entre-
preneurs with different risk preferences for simplified and
shielded from endogenous of risk management strategies of
different corporations. However, the risk management
strategies of corporations can be seemed as a dynamic
process in reality. Corporations may dynamically adjust the
risk management strategies to improve their investment
performance. /erefore, we relax the exogenous assumption
for risk management strategies and make risk management
strategies decided by corporations endogenously at each
time period. Different from optimal problem (6), the optimal
problem of entrepreneurs in this case can be re-represented
as follows:

max
λi

t ,εki
t ,k∈ w,s{ }

π ci, t( , (19)

where λi
t measures risk management strategies decided by

corporation ci at time period t.
In addition, we initialize risk management strategies at

the beginning of simulation λi
0 as a random variable which

subject to uniform distribution (0, 1) without losing gen-
erality. Consistent with previous sections, in order to obtain
stable and convergent conclusions, the iteration of simu-
lation is set to T � 700, and the statistical variables we
captured during simulation are a mean value of a 100 times
simulation. At each period t in time interval [0, T], we first
identify the entrepreneurs with a fixed degree of centrality

z, z ∈ 1, . . . , 100{ }. And then, the one-period lag mean value
in whole time interval [0, T] of risk management strategies
of corporations whose corresponding entrepreneurs posi-
tioned in the fixed degree of centrality z is calculated as
Γkz, k ∈ w, s{ } using the following equation:

Γkz �


T−1
t�t0

ei∈Ez
t

λi
t+1

T E
z
t


 

, (20)

where Ez
t � ei|c

ki
t � z , t0 is initialized as 400 to keep clear

of no convergence in early periods and k ∈ w, s{ } represents
weak ties and strong connections, respectively.

Pairing degree of centrality at period t and one-period
lag mean value of risk management strategies calculated in
period t + 1 in time interval [0, T], Figure 6(a) shows how
social networks influence on corporations’ risk management
strategies. In Figure 6(a), the abscissa represents the degree
of centrality z, z ∈ 1, . . . , 100{ }, and the ordinate represents
corresponding mean value of risk management strategies of
corporations. From this figure, we ascertain that weak ties
can motivate entrepreneurs intend to adopt more riskier
strategies. /is is the result of the role played by weak ties in
corporate investment process and is equivalent to a kind of
downside risk control strategies. However, for strong con-
nections, things becomemore complex./e fluctuating solid
curve in Figure 6(a) captures dynamic change process of risk
management strategies. It shows that for entrepreneurs, as
the expansion of accessible venture projects brought by their
strong connections, entrepreneurs may continuously adjust
their risk management strategies to optimize their invest-
ment performance.

5.2. Heterogeneous Corporate Scale. /ere are many studies
especially those in area of Enterprise Lifecycle Management
(ELM) have often argued that the role of social networks is
very different for corporations in different stages [117–119].
However, this difference of corporations is not captured by
the framework proposed above. In this section, we consider
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Figure 4: Social networks and risk contagion consequences. (a) Risk exposure of individual corporation. (b) Systematical risk of market.
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to describe corporations in different stages in terms of
corporate scale from two aspects. First, compared with
startups, mature corporations possess much more capital
that can be used in investment. In addition, there are more
venture projects accessible for mature corporations than
small and middle corporations. In order to capture these
characteristics, all the corporations in the market are firstly
classified into three categories: established corporations,
middle corporations, and startups according to their initial
capital Wi

o. For each specific corporation ci, if its initial
capital Wi

o ∈ ( 0, 1 ] after system configuration, it is seemed
as a startup; if its initial capital Wi

o ∈ ( 1, 2 ] after system
configuration, it is seemed as a middle corporation; and if its
initial capital Wi

o ∈ (2, +∞) after system configuration, it is
seemed as a mature corporations. We then make the in-
fluence radius of venture projects initialized differ in these

three categories of corporations. Specifically, we initialize d

as 2, 5, and 7 for startups, middle corporations, and mature
corporations, respectively.

Table 2 reports general index of startups, middle cor-
porations, and mature corporations. According to Table 2,
first we find the numbers of these three types of corporations
constitute the pyramid structure of the market, which is
highly in line with the reality. Second, Table 2 illustrates that
the mature corporations possess much larger capital and can
access to more resource brought by both strong connections
and weak ties on average compared with startups. /is
reflects great resource accumulation of corporate empires.
Besides, contrary to startups, mature corporations operate
more stable./ey can not only access to high quality venture
projects but also obtain more financial support when they
suffered financial accident. /is explains why survival rate of
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Figure 6: Simulation analysis of the extended model. (a) Social networks and risk management strategies. (b) Social networks and corporate
scale.
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Figure 5: Risk preferences and risk contagion process. (a) Strong connection networks. (b) Weak ties networks.
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mature corporations in equilibrium is much higher than it of
startups.

Further, for each type of corporations, we investigate the
relationship of social networks and corporate success.
According to Table 2, we conduct 800 iterations of simu-
lation to obtain stable results. Figure 6(b) illustrates the
influence of social networks on corporate success. In
Figure 6(b), the navy curves describe the influence of social
networks for mature corporations, while the maroon curves
describe the influence of social networks for startups.
According to this figure, weak ties can significantly decrease
the corporate risk of mature corporations. However, the
contribution of strong connections for mature corporations
is nonlinear. /e reason behind this phenomenon is the
downside risk control brought by weak ties is more im-
portant for mature corporations since the alternative venture
project for mature corporations is enough. However, for
startups, the conclusions are almost contrary. Our simula-
tion shows that strong connections are more valuable for
startups to manage their corporate risk. In addition, in-
consistent with our expectation, strong connections even
induce an upward trend of risk of startups. /is conclusion
predicts that minority of strong connections play a decisive
role for startups’ business success. In addition, it is not
necessary for startups to cost much to maintain their ex-
tensive weak ties. Generally, our extended simulation il-
lustrates that weak ties are important for business success of
mature corporations. However, for startups, the strong
connections are more valuable to maintain. /ese conclu-
sions can be seemed as a support for results founded by Dahl
and Sorenson [120].

6. Conclusions and Discussion

/e social networks of entrepreneurs provide an alternative
possible path for corporate risk contagions. Most of prior
studies on the determinants of corporate risk contagion
documented several financial factors that influence corpo-
rate strategies. In addition, limited literatures which dis-
cussed influence of nonfinancial factors, such as social
networks, only seemed corporate risk as a fixed static state
and did not dynamically consider the consequence and
process of corporate risk contagion. In this study, we pro-
pose a framework that incorporates interaction social net-
works structure including strong connections and weak ties,
decision-making process of entrepreneurs, and various in-
vestment opportunities or venture projects for corporations
as a mean to describe interactions of entrepreneurs through
their social networks. /is systematical framework not only

takes into account heterogeneity of entrepreneurs, corpo-
rations, and venture projects but also captures important
characteristics of interaction of entrepreneurs, such as in-
formation sharing and coinvestment.

/e numerical simulations of our framework show
several notable findings. First, from the perspective of risk
contagion process, either strong connections or weak ties of
social networks can enhance density of corporate risk
contagion. In addition, compared with weak ties, corporate
risk contagion is more sensitive to strong connections.
Second, from the perspective of risk contagion conse-
quences, strong connections and weak ties of social networks
play very different role in influencing risk of individual
corporations and systematical risk of the market. Weak ties
can significantly improve risk exposure of individual cor-
porations, while strong connections may probably decrease
the systematical risk of the whole market. In addition, the
moderated effect of entrepreneurs’ risk preference or atti-
tude is partly verified. /e influence of strong connections
can be positively moderated by risk attitude of entrepre-
neurs. However, it of weak ties is not sensitive. At last, we
extend our framework in two specific circumstances to make
it more realistic. In first circumstance, we make corporate
risk strategies endogenous and assume that entrepreneurs
can dynamically adjust their risk strategies to optimize their
investment performance. /e extended framework indicates
that the larger an entrepreneur’s weak ties of relation, more
riskier strategies adopted by entrepreneurs. In second cir-
cumstance, we distinguish betweenmature corporations and
startups. /e simulation analysis for this extended frame-
work shows that weak ties of entrepreneurs are more im-
portant for mature corporations to achieve business success
compared with strong connections. On contrary, for start-
ups, strong connections are more valuable for their entre-
preneurs to maintain.

Our results make important theoretical contributions to
social capital literatures. /is study is among the first to
address influence of social networks on corporate risk from
the complex systematical perspective. Compared with the
approaches taken in other studies, the simulation approach
we proposed is more comprehensive and systematical and
can be used to explain either macroscopic or microscopic
influence of social networks. Apart from the convenience of
multiagent simulation, this framework is not limited to
analyze the influence of structure of social networks and the
optimal strategies of a specific entrepreneur or corporation
and is easy to extend to a variety of complex circumstances.
/e main results of our numerical simulations also con-
tribute to previous literatures. First, our simulation results

Table 2: General index of startups, middle corporations, and mature corporations.

Numbers Mean
scale

Max. strong
connections

Max. weak
ties

Time of first
financial accident

Time of survival rate
convergence

Mean survival
rate (%)

Startups 315,000 0.458 19 48 64 722 29.1
Middle
corporations 189,000 1.248 27 39 179 539 41.2

Mature
corporations 96,000 2.314 69 92 322 397 74.5
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are consistent with analysis of Bryan M. Parsons [105] who
argued that the risk contagion is more sensitive to strong
connections compared with weak ties and empirical evi-
dence from Dahl and Sorenson [120] that weak ties are
important for mature corporations to achieve business
success, but for startups, strong connections are more de-
terminant for their development. /en, our results not only
support some widely accepted economic phenomena the-
oretically but also, to an extent, provide an alternative ex-
planation for conflicting conclusions derived from prior
studies pertaining to whether the social networks of en-
trepreneurs increase or decrease corporate risk. Lastly, the
moderated effect of entrepreneur’s risk attitude and different
influence of strong connections and weak ties from cor-
porate lifecycle perspective, which are little discussed in
prior literatures, are analyzed in our study.

/e findings of this study also provide useful practical
implications and management insights for corporations.
First, discrimination of information that derived from weak
ties of entrepreneurs is crucial for corporations because
redundant and inaccurate information from weak ties may
result in riskier investment strategies and consequently
increase corporate risk contagion and risk exposure of in-
dividual corporations. /en, corporations should be alert to
uncertain of venture projects that brought by entrepreneurs’
strong connections, especially when their entrepreneurs are
risk preference. /ird, since social networks play very dif-
ferent roles in corporate lifecycle, the entrepreneurs are
encouraged to adjust the investment in their social capital
dynamically to achieve business success. At last, we suggest
that entrepreneurs should optimize the combination of their
strong connections and weak ties. An appropriate structure
of social networks cannot only decrease corporate risk
contagion and exposure but also improve performance of
corporate investment. For regulatory authorities, we argue
that it can significantly decrease systematical risk of the
market to encourage the coinvestment model and improve
information transparency. Because of nonlinear relationship
between strong connections and risk exposure of individual
corporations and important role of strong connections for
startups, we ascertain that a new partner assistance model
copied from the targeted poverty alleviation model from
Chinese government may help small- and medium-size
corporations grow and better plug into larger market. In
addition, for financial institutions, the informal insurance of
entrepreneurs’ strong connections is verified through
sharing effect according to our findings. However, we re-
mind that this informal insurance can be weakened because
of incentive effect, especially when entrepreneurs are
overconfident.

One limitation of this study is that we assume entre-
preneurs to be perfectly rational when they make decisions.
In reality, the capacity of entrepreneurs to process infor-
mation is limited. /us, although our assumption of perfect
rationality simplifies our framework, it may also affect some
of our conclusions. Moreover, although our study considers
different functions and costs of strong connections and weak
ties, we omit the mutual conversions of these two types of
social networks. Adding the conversion process into our

framework could produce more reliable and interesting
conclusions. Finally, although most of the parameters in our
simulation are derived from previous literatures, the
framework proposed in this study still needs to be validated
by empirical evidence. In addition, more empirical exami-
nation for this framework would be conducted in our future
research.
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