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Abstract
This paper divides the economic operating system of peer-to-peer online lending industry into industry
subsystem, investment and financing subsystem and macroeconomic subsystem. By establishing a system
dynamics model and conducting simulation analysis, this paper explores the influence and trend characteristics
of the monetary policy, regulatory policies and investment and financing expectations to China’s P2P industry
development. Tight monetary policy promotes the development of the P2P industry in the short term, but it
reduces the scale of the industry in the long run. A strong regulatory policy leads to an outbreak of industry risks
in the short term and stabilizes the industry in the long run. Changes in investment and financing expectations
make the scale experience the process of falling, slight rising to rapid decline. Based on the simulation results,
the policy enlightenment and suggestions can be obtained to promote the steady development of P2P online loan
industry.
Keywods: P2P online loan, system dynamics simulation, industry development, financial supervision
1. Introduction
China’s Internet finance industry has developed rapidly in recent years. But the low threshold has led to a
mixture of Internet finance companies, among which the P2P online loan industry is the most typical. The P2P
platform has the advantages of low threshold, high income, convenient operation, etc. It has promoted social and
economic development to a certain extent. But illegal violations such as false bids, capital pools, and fraud in the
industry have brought great risks to the financial market. Since 2016, a number of regulatory policies have been
promulgated. They have gradually formed the ―1+3‖ regulatory system (One method; three guidelines for filing,
custody and information disclosure) for online loans (Jiang, 2019). The strengthening of supervision and the
shortage of funds in the financial market have further exposed the internal risks of the P2P platform. According
to data from Wangdaizhijia (China’s first authoritative third-party online loan information platform), thousands
of P2P platforms withdrew and there were 697 problematic platforms in 2018 alone. The survival rate was only
6.1% in November 2019. Now P2P platforms frequently explode and cause great troubles to investment,
financing and regulatory authorities. It is of great practical significance to explore the macro and micro impact
factors related to the development of the P2P industry.
Many studies have done in the development and risks of the P2P online loan industry. P2P online loan is a
financial innovation product combining private lending and Internet. Research has shown that P2P online
lending platform has effectively alleviated the financing dilemma of small and medium-sized enterprises and
makes better use of idle funds to meet social lending needs (Bachmann et al., 2016; Qian & Yang, 2012). Daniela
et al. (2017) summarized and reviewed the development of financial technology in the international community.
They pointed out that this emerging financial service is very important. Shim et al. (2016) used the actor network
theory to point out that China’s P2P industry has entered the ―mobilization‖ stage since 2014. They emphasized
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the important role of the government. Most of the existing literature analyzes industry risks and puts forward
regulatory recommendations from the three levels of the financial and economic environment, the platform itself
or investors and borrowers. Puro (2010) analyzed the operating data of the PROSPER platform and found that
the higher the credit rating of the borrower, the greater the possibility of obtaining loans. He also pointed out that
a higher borrowing interest makes the borrower more likely to get loans. Duarte (2014) believes that the same
lender expects different expected return for borrowers of different ages, occupations and races. Yang et al. (2018)
have shown that traditional financial market interest rates have extreme risk transmission to online loan market
interest rates. Tong et al. (2019) established a binary Logistic regression model to identify the factors of P2P
platform credit risk such as the return, dispersion, and liquidity. Borrower risks mainly include credit default
risks caused by information asymmetry. The behavior that delay and repayment deliberately using platform
crises to to avoid liability is called ―reverse run‖ (Liu & Mao, 2018; Zhang, Lu, & Liu, 2018; Zhang & Huang,
2018; Feng et al., 2017; Li et al., 2014). Zhang et al. (2012) studied the considerations of lenders when lending
and concluded that rational investment is better than blindly following others in lending. There is also a
significant herd effect among investors, which is very common in the P2P industry (Chen & Zheng, 2017;
Eunkyoung & Byungate, 2012 ). Tan et al. (2019) used the principal component analysis method to measure the
comprehensive value of risk and built a risk warning model based on BP neural network to propose
countermeasures. Kevin and Anna (2015) elaborated on the two directions of the risk control plan. On the one
hand, government regulators can effectively control financial risks through the supervision of the financial
industry. On the other hand, Internet financial companies establish internal risk control systems to effectively
avoid financial risks in a timely and effective manner.
As a computer simulation technology, system dynamics has been widely used in various disciplines, especially in
the field of economics industry development research. For example, Li et al. (2018) used system dynamics to
study the development of China’s trust industry and simulated the impact of different industry or monetary
policies. There are few article analyzing the development of P2P online lending industry from the perspective of
system dynamics. Tae-heon et al. (2015) established a subsystem and an exploratory system dynamics model of
the Korean P2P industry from the perspective of the government, companies, and investors based on interviews
But the sample is small and the model needs to be improved. The existing literature has relatively comprehensive
research on the P2P network lending. But there are few applications of system dynamics to simulate the P2P
network lending industry to explore its development momentum.
The development of the P2P industry is of great significance for improving the utilization rate of idle funds and
solving financing difficulties. However, as a relatively new thing, P2P lending platforms are prone to accumulate
risks in China’s environment that is not yet fully mature, posing a threat tofinancial stability. System dynamics
has great advantages in dealing with the problems of high-order, nonlinear and multiple feedback complex
time-varying systems. The application of system dynamics simulation method to the development of P2P lending
industry is a meaningful and innovative research. This paper uses this method to study the development of P2P
since 2015. It can grasp the financial risks faced by investors, regulators, and industry from a more macro
perspective and put forward a proposal for China’s P2P financial risk supervision. This new research perspective
has certain significance for the financial supervision department to get out of the predicament.
The remainder of the paper is structured as follows. Section 2 analyses the development and main factors of the
P2P online lending. Section 3 establishes the system dynamics model. Section 4 conducts an analysis of
simulation and model testing. Section 5 concludes the paper.
2. Analysis of Development and Main Factors of the P2P Online Lending
2.1 Overview of P2P Industry Development
In March 2005, Zopa, the world’s first P2P platform, was officially launched in London. Eight companies
including Funding Circle, RateSetter, and LendInvest occupy most of the P2P market share in the UK. The P2P
industry in the United States regards Lending Club and Prosper as the duopoly market. The P2P online lending
development is mainly divided into three stages: start-up, acceptance of supervision, and steady development
under supervision. It has basically entered a stable state. At the same time, it is integrating more financial
technology factors.
In August 2007, Paipaidai was established in Shanghai as China’s first P2P lending platform. The industry has
roughly undergone four stages of starting (2007-2011), developing (2012-2013), outbreak (2014-2016),
supervision and specification (2016-present) (Bian, 2019). After experiencing explosive growth and frequent
thunderstorms, the China’s P2P platform is currently in a regulatory transition period. The number of new
additions began to drop to 0 and only 400 platforms remain in normal operation in 2019 (Figure 1). Since the rise
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of the P2P industry, there are few platforms that have closed down or transformed in the UK and the United
States. For example, only about 16 P2P platforms of UK have exited in recent years (Note 1). The main reason is
the difference of regulatory systems. The P2P industries in the UK and the United States have formulated
specific and strict management measures. However, China’s citizen credit system is not sound and the Internet
financial supervision is absent resulting in low costs for law violations. Rapid development of the P2P industry is
accompanied by the great risks.
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Figure 1. The development of Chian’s P2P platform from 2017 to 2019
2.2 Main Factors Affecting the Development of the P2P Industry
In order to analyze the internal and external dynamics of the development, this paper constructs the P2P online
lending industry system from the industry subsystem, investment and financing subsystem, and macroeconomic
subsystem (Figure 2).

Figure 2. System framework of P2P industry development
2.2.1 Macroeconomic Factors
When the central bank adopts a tightening monetary policy, market interest rates will increase significantly. The
scale of credit will also shrink which causes financing difficulties for small and medium-sized enterprises
(SMEs). However, P2P platforms can alleviate this problem (Cao, 2015). Small and medium-sized enterprises
contribute more than 60% of China’s GDP and more than 80% of urban employment. They are an important
economic pillar. Policies that encourage the development of Internet finance have brought opportunities to the
P2P lending. Strong government regulatory measures have also made P2P enter the cruel market competition.
The main macroeconomic factors include GDP, monetary policy and industry regulatory intensity.
2.2.2 Investor Factors
On the one hand, the information on the P2P platforms is relatively transparent. When the returns of P2P industry
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are significantly greater than the stock market or bank, investors tend to P2P. On the other hand, when the P2P
industry has risks, investors lose part or all of their principal and will exit (Dong et al., 2017). Investors factors
include the investment returns and risk control capabilities.
2.2.3 Borrower Factors
Borrowers include both individuals and small and medium-sized enterprises. This article treats them as a whole.
When banks tighten credit, small and medium-sized enterprises have difficulty in capital turnover and will turn
to P2P lending. At the same time, if SMEs and individuals are unable to repay the loan due, the operating cost of
the P2P platforms may increase. Financiers will deliberately postpone the payment if they expect the P2P
platform to fail. The factors of financiers include the possibility of default and the demand of capital turnover.
2.2.4 Industry Internal Factors
The platform will further expand when its profitability increases. The increase in platform risk has caused some
platforms to transform or go bankrupt. At the same time, they will intentionally reduce transaction scale. When
the platform acquires new customers, it often means an increase in transaction volume. Direct internal factors
include the profitability, risks, and the number of new customers.
3. Methods
3.1 System Dynamics Model and Data
System dynamics is a scientific method that grasps social, economic and other complex issues from a system
perspective combining quantitative and qualitative. It conducts comprehensive research on the macro and micro
levels (Wang, 1995). System dynamics has unique advantages when the data is insufficient or difficult to
quantify. The collected data is used to perform fitting calculations in order to study system behavior trends and
other issues. It is possible to explore the system structure, the causality of relationships and the time evolution of
the system. It is very similar to the mechanism in which the financial industry development is driven internally
and externally. The data in this article mainly comes from Wangdaizhijia, the National Bureau of Statistics and
the CSMAR database, which is monthly from January 2015 to December 2018 (Note 2, Note 3).
Descriptive statistical analysis of important variables used in this paper is performed. The results are shown in
Table 1. It can be seen that the average loan term is 9.2 months. Therefore, it is reasonable to use the Shibor of 9
months as a reference, considering the existing research (He & Peng, 2016).
Table 1. Descriptive statistics

Mean
Median
Max
Min
SD
Skewness
Kurtosis
JB
Probability

M1

Average loan
period(month)

47276.69
48947.53
55168.59
33638.82
6743.48
-0.60
2.00
4.92
0.09

9.20
8.69
15.35
6.60
2.58
1.08
3.12
9.39
0.01

Return(%)
10.94
10.05
15.81
9.21
1.89
1.20
3.17
11.51
0.00

9M
SHIBOR(%)

Transacation
volume(billion)

pending
balance(billion)

3.79
3.53
4.75
2.92
0.66
0.15
1.43
5.13
0.08

208.10
230.60
378.31
35.38
96.58
-0.14
1.90
2.59
0.27

1012.02
1051.80
1833.31
112.06
564.35
-0.10
1.70
3.46
0.18

3.2 The Overall Assumption of System Model
(1) It is assumed that the larger the scale of the P2P industry development, the stronger the risk control ability.
The stricter the government supervision, the stronger the risk control capability of the industry. (2) The number
of platforms that explode in the following months is used as a substitute variable for measuring the risk of the
P2P platform in this month. (3) The number of investors in the current month is used as a measure of the
attractiveness to investors. (4) If a platform has a higher return, the borrower ’s interest rate will be high. The
lending interest and the return are regarded as the same variable. (5) It is assumed that the cost of acquiring new
customers on platform is mainly reflected in the return of investment without considering the increase in
operating costs due to promotional measures. (6) Regardless of the risk of prepayment, SMEs and individuals are
regarded as a whole borrower.
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3.3 Framework of P2P Industry Development System
3.3.1 P2P Industry Subsystem and Loop
The stronger capacity of controlling risk usually means the higher cost of controlling risk. As the risk weakens,
the scale of the industry will increase. The main feedback loop of the internal dynamics causality within the
platform is shown as follows.
Loop 1: P2P industry scale →+ platform risk control capability →-platform operation risk →-P2P industry scale.
The increase in the scale of the P2P industry enhances risk control capabilities, which directly leads to lower
risks and attracts more investment. It is conducive to an increase in transaction volume and further expansion of
the industry.
Loop 2: P2P industry scale →+ platform risk control capability →+ risk control cost →+ operating cost
→-platform profitability →+ P2P industry scale. In the negative feedback loop, the increase in the scale means
the increase in risk control capabilities and costs, which restricts the profitability of the industry. So the industry
scale will decrease.
Loop 3: P2P industry scale →+ platform risk control capability →+ risk control cost →+ operating cost →+
management fee →+ platform profitability →+ P2P industry scale. In a positive feedback loop, the increase of
scale will increase the costs of risk control and management costs. But profitability will increase, thereby
increasing the scale of the industry.
Loop 4: P2P industry scale →+ platform risk control capability →+ risk control cost →+ operating cost
→-return of investment →+ acquire new customers →+ P2P industry scale. Negative feedback loops increase
the scale and the cost of risk control. The return is decreased, which reduces the number of new customers and
the scale.
3.3.2 Economic and Environmental Subsystem and Loop
The expansion of the scale often means that SMEs can obtain more funds. The development of SMEs will affect
the P2P industry itself through the economic system. The rapid expansion of scale must arouse the attention of
regulatory authorities and also affect the platform itself through different causal paths is shown as follows.
Loop 1: P2P industry scale →+ SME development →+ economic growth →+ personal disposable income →+
savings-investment →+ P2P industry scale. Positive feedback loop. The increase of size directly leads to SMEs
obtaining financing which is transformed into productivity.
It promotes economic development(increasing GDP), personal disposable income and savings. Partial funds
enter the P2P platform to promote industry development.
Loop 2: P2P industry scale →-money supply →-possibility of financier default →-P2P platform operation risk
→+ national regulatory intensity →+ operating cost (Note 4) . As a kind of shadow bank, P2P reduces the
currency supply (M1) in the short term (Jiang & Shen, 2019). This leads to the increase in possibility of
borrowers’ default resulting in a high risk of the platform and intensity of supervision, which causes more
operating costs.
Loop 3: P2P industry scale → + national regulatory intensity →-P2P platform operation risk →-encourage P2P
platform development →-operating cost. Taking into account the macro-prudential supervision, the increase in
transaction volume must attract the attention of financial regulators. National supervision will reduce platform
risks, which in turn releases policies that are conducive to the development of P2P platforms. Thus, P2P
operation costs are generally reduced .
3.3.3 Investment and financing subsystem and loop
The increase of lending rates increases profitability and promotes the development of the industry. But it also
increases the possibility of borrowers’ default, which exposes the industry to risks and reduces its scale.
Loop 1: P2P industry scale →+ platform risk control capability →+ acquisition of new customers →+ P2P
industry scale. In a positive feedback loop, an increase in the scale will increase the ability to control risk, thus
attracting new customers. The scale of industry will expand again .
Loop 2: P2P industry scale →-money supply →-financier’s possibility of default →-financier’s capital turnover
demand →+ borrowing from P2P →+ pending balance →+ financier’s possibility of default →+ platform
operation risk →-P2P Industry size. The increase of size will attract a part of funds in the bank, thereby reducing
the money supply, which may cause borrowers to default. After capital turnover is eased, they would no longer
borrow from P2P. The decrease in the balance reduces the risk and increases the scale.
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Loop 3: P2P industry scale →-currency supply →-borrower’s possibility of default →+ borrowing rate →+
pending balance →+ financier’s possibility of default →+ platform operation risk →-P2P industry scale. In a
negative feedback loop, the increase of scale leads to decrease in the currency supply. The possibility of default
increases, which is ultimately not conducive to the expansion of P2P scale.
Integrating the above three subsystems, the total system causality loop of the P2P industry can be constructed, as
shown in Figure 3.

Figure 3. Total system causal loop of P2P industry
3.4 System Structure Stock Flow Chart
The causality diagram helps to clarify the relationships between the variables. The stock flow diagram helps to
build the quantitative relationship and establish a complex structure mode l (Figure 4).

Figure 4. Development system structure stock flow of P2P industry
The values of some variables are replaced by constants. The functional relationship between some variables is
obtained by univariate linear regression. And the table function is set to simulate the future changes of each
variable.
The main equations are as follows:
INITIAL TIME = 2015
FINAL TIME = 2025
TIME STEP = 0.083333
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P2P industry scale = INTEG ( increse of volume, initial value)
Currency supply = ( increse of currency supply, initial value)
Balance to be repaid = (increase of balance to be repaid, initial value)
Operating cost = (increase of operating cost, initial value)
Industry risk control capability = table function (industry scale, initial value)
Increase of trading volume = P2P industry scale* (1 + profit contribution * elasticity coefficient + investor
number contribution of the month *elasticity coefficient+saving-investment contribution * elasticity coefficient operating risk contribution * elasticity coefficient)
4. Simulation Results
4.1 Model Testing
Verification of System dynamics model can be conducted from three perspectives: intuitive and operational,
historical and robustness verification. Through the entire process, continuous verification is required to improve
the credibility of the model.
4.1.1 Intuitive and Operational Verification
Intuitive verification refers to reading related literature in order to check whether variable settings, feedback
loops, system equations, etc. are consistent with the real situation of the system. This article refers to a large
number of documents when constructing the system model and uses actual data to fit the development status of
the industry. There is no technical error. It can be considered as an intuitive test. In addition, this article tests
whether the model has the same dimensions and whether the logical structure is reasonable. Finally, through the
Vensim-PLE software, repeated debugging and trend extrapolation of the variable value are conducted to avoid
time overflow and numerical overflow. The model can run normally, which can be considered to pass the
operational test.
4.1.2 Historical Verification
The historical test is to compare the real data of the important stock in the model with the results of the software
operation and check whether the relative error is within a reasonable range. This article selects the key variable
in the model, namely the P2P industry scale (volume) for testing. The relative error uses  i  ( yi  ti ) / ti for
accounting. The historical data of the i-th period is expressed by ti . The simulated value of the i-th period is
expressed by y i . The simulation results of the historical test are shown in Table 1. Considering that the amount
of monthly data is too much, quarterly data is used (Note 5).
Generally, when the relative error is within 10%, it can be considered as passing the test. From Table 2, it can be
seen that the relative error of the P2P industry scale is basically below 10% and the average error is within 5%. It
shows that the constructed model is consistent with the reality.
Table 2. Historical test results of P2P industry scale
Quarterly

Simulation value(billion)

Actual value(billion)

Relative error(%)

2015Q1
2015Q2
2015Q3
2015Q4
2016Q1
2016Q2
2016Q3
2016Q4
2017Q1
2017Q2
2017Q3
2017Q4
2018Q1
2018Q2
2018Q3
2018Q4
Mean relative error

42.23
59.17
96.84
142.37
153.35
199.30
245.77
296.14
336.80
353.18
334.50
311.49
282.07
232.14
199.92
141.60

41.68
63.72
106.67
143.40
145.27
186.77
261.14
321.62
356.24
300.25
311.10
281.20
258.65
242.35
186.67
121.42

1.3
-7.2
-9.2
-0.7
5.6
6.7
-5.9
-7.9
-5.5
17.6
7.5
10.8
9.1
-4.2
7.1
6.6
2.6
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4.1.3 Robustness Test
Robustness test is used to test whether the model has better robustness. When using Vensim software for
simulation, the initial time step is 1 month and then two months and three months of data are used. It is found
that the simulation values are relatively close at different time steps. Variables such as the possibility of default
are obtained by regression based on the existing literature and related data. When the values of these variables
are changed by 10%, ther key variables have not changed significantly.
4.2 Scenario Setting and Policy Simulation
The test results above show that the system can simulate the development of the P2P industry to a certain extent.
By setting different scenario changes, this part analyzes the impact on the industry scale and P2P platform risks.
The results are shown in Figure 5-8. Run i refers to the data set obtained by changing the relevant parameters of
factors. Current refers to the data set obtained from the original simulation. From the scale simulation results, it
can be seen that the scale of the P2P industry will rapidly decline in the strong regulatory environment and then
increases slowly.

Figure 5. Industry scale simulation result
4.2.1 Impact of Financial and Economic Policies
Changing the parameters related to the financial economy can study the impact of economic environment on the
scale of the P2P industry and its inherent risks. The main study is the change in monetary policy, that is, the
change in credit scale. Taking 2019 as an example, assuming that the M1 increases, Shibor (9M) falls by 30%.
The simulation result is shown in Figure 6. It can be seen that the tightening of credit scale promotes the
development of the P2P industry in a short period of time But the scale is declining in the long run. A reasonable
explanation is that many SMEs have capital turnover in the short term resulting in lending from the P2P industry.
However, when the loans of SMEs expire, more companies will have difficulties in turnover, which adversely
affects the industry.

Figure 6. Comparison of tightening monetary policy
4.2.2 Impact of Industry Regulatory Policies
From historical data, the supervision of P2P industry will be more stringent. Therefore, this article simulates
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more stringent industry supervision policies and doubles the sensitivity of supervision to the scale. The result is
shown in Figure 7. It can be seen that strict industry supervision has a serious impact on the scale in a short
period of time and risks explode in advance. With the standardized development of the industry, the transaction
volume will increase steadily.

Figure 7. Comparison of strengthening supervision
4.2.3 Impact of Investment and Financing Expectations
On the one hand, an increase in the outstanding balance causes borrowers to tend to deliberately postpone
payment. Probability of default increases, which increases the coefficient. On the other hand, the proportion of
savings converted to P2P platform investment has decreased. Additionally, the number of new investors
decreases affected by the investment return. The simulation result is shown in Figure 8. It can be seen that the
transaction volume drops significantly at the beginning. Then the scale increases slightly. And finally the scale
declines rapidly. It can be explained that at the beginning many investors are unwilling to invest and the risk
increases due to the malicious default. As a result, the scale is reduced and the platform could only respond by
increasing the investment return. Therefore, it attracts a part of capital and the scale will further increase. The
reduction of scale is due to aggressive operating strategies that leads to a more downturn in the industry.

Figure 8. Comparison of investment and financing expectation changes
5. Conclusion
Financial freedom and supervision have always been the two main themes in the development of financial theory
and practice. As a product of the private lending and the Internet, the P2P platform has its value and significance.
To explore the dynamic factors of the growth of P2P platform and analyze the hidden risks, this paper uses the
method of system dynamics to construct a model and simulates the development of the industry under different
policies and economic environments. The results are as follows. (a) The strengthening of industry supervision
has a significant effect on reducing the risk of P2P platforms. But it also has a huge impact on the scale of the
industry in the short term and bring more risks to investors. (b) Changes in the money supply have a more
obvious impact on small and medium-sized enterprises. It also significantly increases the risks and reduces the
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scale of P2P platforms. (c) The expectations of investors and borrowers have a huge impact on the P2P platform.
The P2P industry has a large decrease in transaction volume at the beginning. Then the scale of increases slightly.
Finally the industry scale falls rapidly.
The policy enlightenment and suggestions can be obtained by the results. When raising regulatory requirements,
authorities should pay attention to gradual and orderly progress so that Internet finance can develop in a healthy
and stable manner. For the healthy development of small and medium-sized enterprises, the central bank’s
monetary policy tools should not be too large. Additionally, the platform should operate in compliance with
regulations and complet bank depository and filing in order to gain the trust of investors and borrowers.
Investors and borrowers should fully understand their risks and responsibilities when investing and financing.
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Notes
Note 1. Data is from British P2P Finance Association: British P2P lending market economy Status research
report. http://www.199it.com/archives/525717.html.
Note 2. This article uses ―volume‖ as a substitute variable for ―scale‖, and the ―platform‖ data in the table refers
to the industry data. The data and definition of ―volume‖ are from Wangdaizhijia. It refers to the total amount of
transactions completed on the platform during a certain period of time including bond transfers; excluding
novice bids and experience bids.
Note 3. The balance to be repaid refers to the total amount of loan principals have not been repaid by the
borrowers, excluding interest and undrawn funds on the account.
Note 4. This does not show a complete loop, in fact, refer to the platform subsystem. In the second loop of the
loop, the increase in operating costs will eventually affect the scale of the P2P industry.
Note 5. The model simulation value and actual value are both monthly values. The quarterly data in the table is
obtained from the three-month average .
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