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Chapter 1 Introduction

Third-party payment platforms are becoming increasingly important in China's payment field as

the financial industry and the Internet become more integrated. It has rapidly expanded in China in

the background of Internet finance, which has had an influence on the conventional business of

Chinese commercial banks, but it has also stimulated the upgrading and innovation of

banks' services. The third-party platform's business grows from online to offline, resulting in

crossover and rivalry with commercial banks' businesses. The thesis discusses the influence of

third-party payment on commercial banks' profitability, which has practical implications for

commercial bank innovation and future collaboration with third-party payment platforms.

I use data of China's third-party payment platform transactions volume from 2005 to 2020, as

well as financial annual reports from 15 various types of Chinese commercial banks. I would focus

on the impact of third-party payments on traditional interest income such as deposits and loans,

non-interest income and profitability of Chinese commercial banks.

The thesis is organized as follows, the first chapter provides an introduction and literature

review. The later research is based on Chapters two and Chapters three. The empirical part and

result analysis are covered in Chapters four through Chapter seven. The eighth chapter contains a

conclusion as well as recommendations.
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1.1 Research background and significance

Commercial banks' (CB) traditional payment in China is continually being challenged by

innovative third-party payment (TPP). Large private TPP platforms are changing people's

transaction and financing routines. China's present payment sectors have morphed from a CB

monopoly to a coexistence of CB and TPP organizations.

The thesis investigates the impact of TPP on CB' deposit and loan business income and

non-interest income, which will aid CB in developing their strategies as TPP continues to

strengthen service stickiness and expand business boundaries. Simultaneously, the thesis provides

suggestions to CB on how to seize development opportunities in the context of Internet finance,

aggressively employ internal and external resources, and innovate and build new business models.

1.2 Literature review

1.2.1 Payment market theory

Two-sided market theory

Ronald Coase (1937) put forward the theory of property rights and transaction costs. He

claimed that if there are no transaction costs and information symmetry, and if property rights are

unambiguous and tradeable, the result of bargaining between the two parties is likewise Pareto

efficient, even if there is external Influence. Scholars generally believe that there are two-sided

markets in the electronic payment market. In the electronic payment environment, when the buyer

and the seller make payments on the same platform, there are cross-externalities, resulting in a

two-sided market.

According to Fu & Zhao (2013), third-party payment platforms offer online payment services to

customers and merchants, this is a typical bilateral market.

Hu Nan (2018) conducted an analysis of market behavior, company strategic pricing behavior,

competition and collaboration behavior, and concluded that the third-party payment industry is a

buyer's market.

Monetary policy theory

Changes in the payment market are inextricably linked to monetary policy. According to Jin

Chao (2010), the payment system has three impact on monetary policy. Payment system rules have

an effect on the context in which monetary policy is implemented, the effect of monetary policy,

and all connections in the transmission process of monetary policy.
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Korszner (2003) pointed out that the progress of electronic payment and the acquisition of other

non-convertible currencies have posed challenges to banks on the one hand, and on the other hand,

it can promote banks to adhere to a price-stable monetary policy.

Long tail theory

Chris Anderson (2006) proposed the long-tail theory, arguing that if sales channels are strong

enough, the market share held by some products with lower sales may be equivalent to, or even

exceed, the market share held by hot-selling products.

Commercial banks have always followed the "Pareto principle" which was discovered by the

Italian economist Vilfredo Paretoat the beginning of the 20th century. He believes that in any group,

the most important accounted for only a small part, about 20 percent, and the remaining 80 percent,

although the majority, are secondary. Commercial banks focus their efforts and resources on

serving significant customers and pay less attention to the long-tail market, which consists of large

and small micro-enterprises and low-income groups. Internet finance reduces risk and operational

costs and is well-suited to serve long-tail markets.And this is conducive to the development of

economies of scale.

In the process of production and service, there are transaction costs such as information,

decision-making, and signing, forcing companies to abandon some unsatisfactory profit

transactions, which are located at the end of the curve on the Pareto distribution chart. For

third-party payment platforms, network technology has expanded service data channels and

significantly reduced transaction costs. Small transactions with small profits that were not

previously optimistic can be completed quickly and easily. And with the increase in the number of

transactions and the frequency of transactions, a large number of small or even negligible needs can

be gathered together and begin to compete with the original mainstream market to obtain

considerable profits. The tail of the Pareto distribution curve gradually moves upward. As the tail

becomes longer and thicker, the head of the curve becomes narrower. This dynamic process of

increasing the tail is the process of exerting the benefits of the long tail.

1.2.2 Research on the factors influencing the profitability of commercial banks

In the research of Gamra & Plihon(2011) , they selected 714 banks in East Asian and Latin

American countries as the research objects. The research found that the impact of non-interest

income on bank performance is not only related to the size of the bank, but also related to its

operating mode. They put forward the suggestion that banks should carry out non-interest business

based on their actual conditions.
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Bhatia & Mahajan & Chander (2012) extracted the financial statement data of 23 Indian private

banks from July 2006 to October 2009.They then used the asset return as a dependent variable and

used the regression analysis measurement method. Draw the inference that non-interest income,

operating expenditure ratio and earning per employee, as well as non-performing assets of the bank,

are meaningful variables affecting the profitability of private sector banks in India.

Analysis by Ong Tze San and Teh Boon Heng (2013) examined the effect of specific banking

characteristics and macroeconomic conditions on the financial performance of Malaysian CB from

2003 to 2009. This study uses regression models to relate the profitability of banks to different

explanatory variables.The results of this study indicate that ROA is the best measure for measuring

the profitability of CB.

Hongbin Yang, Qin Wei (2018) conducted a detailed study on the income structure of CB. They

found that the influence of the proportion of non-interest income of commercial banks on the return

on assets of commercial banks presents different gaps due to differences in bank types.

Table 1.2.2 Literature Collation

Factor Scholar Conclusion Year

NIIR
Gamra

Plihon

The impact of non-interest income on bank

performance is not only related to banks’ size,

but also related to their business model

2011

ROA

NPL

NIIR

Aparna Bhatia

Poonam Mahajan

Subhash Chander

Non-interest income and non-performing assets

are the factors affecting the profitability of

private sector banks in India.

2012

ROA
Ong Tze San

Teh Boon Heng

ROA is the best measure for measuring the

profitability of CB.
2013

NIIR
Hongbin Yang

Qin Wei

The impact of the proportion of non-interest

income of commercial banks on the return on

assets of commercial banks varies with different

types of banks

2018
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1.2.3 Research on the relationship between third-party payment and commercial
banks

Xiongbin Chai and Liyun Fang (2020) focused on three advantages of TPP compared with CB.

First of all, TPP helps consumers to get more services at a cheaper price. For example, TPP

platforms also provide full reduction benefits in order to attract more consumers. Although CB have

launched such activities, the cost of carrying out such activities by CB is relatively high and the

operation period is relatively short. The second advantage is that TPP platforms have more

investment and wealth management options open to investors and lower thresholds.

Gonzdlez (2004) noted that, in comparison to traditional credit and debit cards, third-party

payments such as Paypal, which have evolved as a result of the development of e-commerce,

contain C2C risks and should be subject to ongoing oversight.

Srivastava Abhinna (2014) put forward the following conclusion that the positive impact of

Internet finance on traditional commercial banks is greater than the negative impact it brings. The

biggest reason is that the long-term development of digital finance will promote commercial banks

to innovate through the use of information technology.

Guo & Bouwman (2016) focused on analyzing Alipay's strategy of focusing on micropayments

in their research, which constituted direct competition with banks. Banks mainly rely on

macro-payments to generate profits, and the prosperity of micro-payments is usually related to the

high transaction costs of banks.

1.3 Literature summary

First, scholars from different countries have focused on research on electronic money, internet

finance, and technological innovation.

Second, when most scholars study the factors affecting the profitability of commercial banks,

they evaluate both macroeconomic and specific factors of banks.

Third, most literature consider commercial banks as a whole rather than dividing them into

large-scale state-owned banks, service-oriented joint-stock banks, and regional

development-oriented urban commercial banks based on their heterogeneity. The three are not only

different in their respective scales, but also their main service targets and business development

focus are also different, so commercial banks need to be classified to discuss the extent of their

impact. The three are not only diverse in their separate scales, but their major service goals and

focus on business development are equally varied so commercial banks need to be classified to

discuss。
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Fourth, most scholars regard ROA as a general indicator to measure the profitability of banks,

and few scholars divide it into interest income and non-interest income.

Fifth, scholars have different views on the actual impact of TPP on the profitability of

commercial banks.
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Chapter 2 Third-party Payment

2.1 Definition of TPP

TPP is a term that refers to an online payment model that is independent of merchants and

banks and comes with specific guarantees regarding its strength and reputation. It provides a

transaction payment platform for retailers and customers. Currently it is often divided into

payments on the PC side and mobile payments by the transaction mechanism.

Third-party PC payment, the behavior in which users initiate payment instructions through

desktop computers, portable computers and other devices relying on the Internet to realize the

transfer of monetary funds is called PC-side Internet payment. The intersection of Internet payment

and TPP is the PC-side Internet payment. Third-party mobile payment, based on wireless

communication technology, users can realize the transfer and payment behavior of non-voice

monetary funds through non-bank products on mobile terminals.

2.2 TPP Operation Mode

2.2.1 Payment gateway

The role of TPP in payment market, payment gateway and credit intermediary.

TPP functions as a gateway in the payment gateway model and does not engage in transactions

within the system. It works exclusively with CB to deliver unified payment and settlement

functions to users as shown in the figure 2.2.1
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Figure 2.2.1 Flow chart of TPP in payment gateway mode

Drawn by the author

2.2.2 Credit Intermediary

In the credit intermediary model, as shown in figure 2.2.1, TPP providers leverage their

platform advantages to develop relationships with banks, give credit guarantees to both parties to

transactions, and defend buyers' and sellers' legitimate rights and interests.
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Figure 2.2.1 Flow char t of TPP in the credit intermediary model

Drawn by the author

2.3 Representative and Characteristics
PayPal is the earliest established and most used TPP platform in the United U.S. PayPal's

platform classifies users into three categories: personal accounts, advanced users, and corporate

users. Individual users are those who conduct all of their shopping online. They can make online

payments and transfers to other PayPal accounts after registering this type of account, but they

cannot receive payments via credit cards or bank debit cards. Individuals use advanced personal

accounts to do online shopping and sales. By registering for this sort of account, you can make

online payments and remittances to other PayPal accounts, as well as receive all of the PayPal

platform's payment and remittance services. Enterprise accounts are used by merchants that make

purchases on behalf of businesses or organisations. By registering this type of account, it enables

several users to manage it collaboratively. Buyers can shop and pay for purchases on the PayPal

platform without having to exchange currency or pay processing costs; in the case of currency

exchange, the buyer only pays a modest fee, and the PayPal platform will exchange the currency in

the buyer's currency. Prior to adding the cost to the buyer's purchase price, the cost's exchange rate

is always displayed. The seller is not need to pay account cancellation or monthly costs, for

example; and the more the seller's sales volume, the fewer fees are required. Once the seller has

successfully sold the service or product and received money, the seller can pay the transaction fee

to the PayPal platform. For businesses involving cash withdrawals: When a consumer requests a
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cash withdrawal from an account, the PayPal platform must deduct the appropriate charge based on

the amount requested.

Apple pay was developed and launched by smart-phone developer Apple in 2014. This is a

service software created by Apple that includes mobile payment and electronic cash. Apple Pay has

the benefit of being compatible with VISA, MasterCard Contact-less, and American Express Pay.

Apple pay has the drawback of being a payment software created by Apple for its own devices,

which means that users can only use it by Apple other products, such as the iPad and iPhone. In

addition, Apple Pay has a relatively small range of services. At present, the platform only provides

one-way consumer payment functions, and lacks the functions of transferring, withdrawing or

depositing cash.

Venmo is a brand new online payment system established lately under PayPal. The biggest

feature of Venmo is that it can facilitate people to easily solve the problem of account splitting

while socializing. The disadvantage of Venmo is that users can only use it after binding a U.S. bank

account and only supports U.S. dollar transfers. As a result, Venmo's market share is currently low.

Despite the fact that Venmo already offers users instant transfer services, it is limited to transfer to

eligible US debit cards. Venmo has the advantage of being easier to use, and the approach of

integrating social network services means that the majority of Venmo's users are young people.

Alipay is a software application developed by Alibaba Group on its own, so Alipay can provide

consumers with a complete set of coherent services within its application software, such as digital

payment and digital financial services. In addition, consumers can also enjoy many other daily life

services through Alipay, such as scenic spot and historical site discovery, as well as life

convenience services. TPP application software with a wide variety of services can offer to their

customers Alipay has created small loan services for young people such as ‘life reserve’ and

‘Huabei’. Provided a large amount of annual loan projects for some businesses with difficulty in

capital turnover. When COVID-19 broke out in the first half of 2020, when merchants were

struggling to survive, in addition to the help of the state, Alipay really provided a lot of help to

these companies. When COVID-19 broke out in the first half of 2020, some merchants were

struggling to survive, in addition to the help of the state, Alipay really provided a large amount of

annual loan projects to these companies in time. This platform also provides various wealth

management services. For example, a low-yield but low-risk financial product such as ‘Yuebao’

has been developed for the working class. It also developed an interesting deposit service such as

‘Wish Deposit’ for youth.
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WeChat Pay is a TPP service developed by Tencent Technology Group that is attached to and

embedded in social chat software. Compared with Alipay's standalone application software,

WeChat Pay must be attached to social software to provide services to users. In addition, WeChat

Pay provide clients with cross-border transfer services. Users can openly pass funds to their chat

friends as long as both parties are social friends. This kind of new online social transefering service

of WeChat Pay has severely affected the transfer fee income previously of commercial banks in the

first few years of WeChat’s creation. The transformation of a social software into a third-party

payment platform shows that WeChat links users’ social needs and convenient payment needs. In

addition to connecting financial institutions and banks, WeChat Pay has begun to pay more

attention to opening joint offline merchants. This platform has also created Internet tools to assist

retailers with online marketing. The special thing about this platform is that it has a huge number of

users who use social software. Because every moment of payment can bring a channel to users, and

then these channels can help merchants carry out secondary marketing. The industries covered by

these channels include hospitals, smart phone brands, maternal and infant, retail, highways, life

payment, food and beverage processing, and so on. One end of the channel is the user, and the other

end is the merchant. WeChat Pay prefers open operation. Click on WeChat Pay, there are official

accounts, small programs, and social-based services such as Moments, card and coupon marketing.

It also has begun to cooperate closely with offline CB and fund institutions. The first is the

cooperation with a CB. Client can directly follow the corporate official account of the CB in the

WeChat . There are three options available under this official account, all-in-one card, credit card

and special services. When client click on each menu, there will be different applications. And they

can find services such as account inquiries, transfers and remittances, wealth management products,

and life payment. And under the credit card section module, clients can see their bill online and

quickly repay their installment. WeChat Pay will also develop new capabilities for its partners

every year to help these merchants better attract users. WeChat introduce several service- providers

and directly cooperate with service providers to attract more users. Compete with WeChat Pay, it is

very not easy for CB to form powerful social network monetization ability in short time.

It is evident from the operation mode of TPP and introduction of five representative TPP

platforms in the different regions, the first feature of TPP platform is user-permeable. User

penetration specifically refers to both user needs and user stickiness. The second characteristic of

TPP platforms is that TPP own the linkage effect in diverse service platforms. The third feature of

TPP platforms is their ability to offer more creative and innovative services.
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2.4 The Characteristic

The first feature is user-permeable. User penetration specifically refers to both user needs and

user stickiness. Since the needs of payment users are constantly changing over time. Various

research and development technology companies can update the version of the TPP platform after

gathering customer reviews online at any time, enabling these payment platforms to continually

update their services in response to changing user needs. For example, users' demand changes are

limited to withdrawing cash from ATMs and transferring it to online payments. This shift in

demand, indicates that online payment has actually started the initial expansion stage. The

incremental shift from offline commercial bank remittances to online remittances reflects shifts in

consumer needs in the middle and later stages of the growth of TPP platforms, indicating that users'

needs for online payment platforms are no longer limited to pure payment services. TPP systems

have lower costs for optimizing services as compared to traditional payment platforms. In other

words, compared with CB, TPP platforms prefer provide users with the most types of services at a

lower cost. As a result, users' online financial needs can be met on a consistent and timely basis,

prompting TPP systems to expand users’ penetration. User stickiness is the second aspect that

influences user penetration in platforms. TPP networks, as opposed to CB, take advantage of the

network's advantages to gather more attractiveness in less time, obtain customers’ feedback, and

then provide customers with more services at a lower cost. Subsequently, as the above user needs

are steadily fulfilled, users are more likely to establish a reliance on these payment systems,

resulting in user stickiness. User stickiness is particularly reflected in the younger generation of

e-commerce platform shopping users. Therefore, the enhancement of user stickiness has also

greatly improved user penetration.

The second feature is service-linkage effect, is that the TPP platforms can easily achieve

multi-faceted and multi-level cooperation with other multi-type service platforms, something which

CB find difficult to achieve in their operations. Many TPP systems, as we all know, are no longer

limited to providing consumers with a single online payment service. Users with loan needs, for

example, would have more loan platforms to choose from if a TPP network collaborates with a

credit financial services provider. Users can apply for loans directly and easily by entering personal

details on such platforms. The TPP platform and the credit finance company will only conduct a

simple background check on the user, and the user can immediately obtain the loan, and the loan

will be directly credited to the applicant's bank account. As a result, when a TPP network

collaborates with a credit financing provider, CB' loan business will inevitably be impacted. As I

mentioned earlier, the service linkage of the TPP platform is reflected in the multi-faceted and
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multi-level cooperation between the TPP platform and other service platforms. The cooperation

here is multi-dimensional and multi-directional. TPP platforms not only cooperate with financial

lending companies alone, but now many TPP platforms can even achieve tripartite cooperation. For

example, a TPP platform can introduce a shopping platform for tripartite cooperation while

cooperating with a credit company, so that users can purchase in installments on such a TPP

platform. Multi-platform cooperation first attracted a large number of young users whose income

was insufficient to support shopping costs. Secondly, such linkage cooperation also increased the

loan interest income of online lending companies and TPP platforms.CB have tighter loan

regulation than TPP platforms, so loan approval rates are lower, and large loan lines are more

inclined to users with secure income. In addition, these traditional offline financial institutions just

provide less linkage products than TPP platforms.

The third distinguishing feature of TPP platforms over CB is their ability to offer more creative

and innovative services. Firstly, from the perspective operation cost, CB have higher professional

labor costs and rental costs. The specialist labor and rental costs that CB must incur while operating

are obviously much higher than those incurred by online platforms. Since the TPP network depends

on computer technology and smart phone terminals, product upgrades and iterations are not as

expensive as CB, and labor costs are marginally lower. After the global outbreak of COVID-19,

users can monitor the current number of new infections within user's corresponding country on the

TPP platform, and can choose the nearest hospital to get vaccinated after logging in their personal

information. And this kind of service is just a simple pop-up reminder in the online applications

launched by CB. Additionally, the TPP platform has added community service with the basis of

providing clients with basic services such as payment and transfer. Retirees, for example, could

apply for pensions directly on a TPP platform, and the pension is directly transferred to the TPP

platform account in the form of digital money, reducing processing time and simplifying the

retirement process for many users. Another example is that in the past, many people had to go to

the bank to withdraw cash, then hand it over to the landlord while paying utility bills when renting a

house, or use a machine in the bank lobby to transfer money. Some TPP platforms have completed

the process of quietly seizing traditional offline platforms’ business. Users can directly finish the

payment of water, electricity and tuition on the web or via smart phones. For the majority of users,

this is incredibly helpful. With the help of social and e-commerce platforms, online payment

platforms can always develop new services. I believe this poses a major challenge to CB.

In summary, as e-commerce and social software have grown in popularity, the general

characteristics of TPP platforms are user penetration, service linkage effects, and innovation.
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2.5 The Current Situation of TPP in China

2.5.1 Comparison of transaction volume between TPP on PC site and mobile site

Whether it is the e-commerce or TPP industries, their primary objective is to improve human

convenience. On the one hand, mobile e-commerce has pushed the boundaries of time and space

even farther, allowing customers to shop from any location and at any time. As this habit takes hold,

it redirects the flow of PC-based e-commerce to the mobile terminal.

The year 2014 marked a watershed moment in China's e-commerce payment business. As

figure 2.4.1 shown, the growth rate of PC-based e-commerce payment scales has slowed

significantly, while mobile-based e-commerce payment scales have expanded significantly, and the

share of mobile TPP has increased. The majority of e-commerce payment is controlled by a very

small number of platforms, such as Alipay and WeChat Pay.

Figure 2.5.1 Payment volume for PC and Mobile in China from 2013 to 2020

https://bg.qianzhan.com/

2.5.2 Migration of personal transfer from bank card to third-party transfer

This article compares the characteristics of bank-card transfer with TPP, as shown in the

following table 2.4.2.
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Table 2.5.2 Transfer comparison chart

Bank card transfer TPP transfer

Offline bank transfer

Low convenience

ATM transfer

Low convenience

Online bank transfer

Web design user experience is generally poor

Bank application transfer

App design user experience is generally poor

Different banks need to download different apps, and

inter-bank cooperation is limited

The user experience of web and

APP design is better, features are

updated quickly, and customer

service responds quickly.

TPP bank card transfer

One-stop management of many

bank cards

TPP virtual account transfer

Transfers based on social

relationships, no need to enter

other transfer information

Figure 2.5.2 2012-2016 China’s TPP platform transfer volume and growth rate
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https://bg.qianzhan.com/

After collecting the data and sorting it into a chart, the growth rate of bank transfer volume is

significantly lower than that of TPP transfer volume. The transfer volume of TPP platforms has

been increasing rapidly year by year.

2.5.3 Migrating from bank payment and cash payment to TPP

Figure 2.5.3 Compar ison of TPP with bank payment and cash payment

Draw by Author

As can be seen from Figure 2.4.3, the obvious advantage of TPP is reflected in the richer

payment scenarios. Monetary funds and wealth management solutions of TPP platforms entice

clients with greater deposit yield than banks. And online social transfer is more convenient. TPP

includes not just more online consumption situations than banks.but also more offline scenarios

than CB.
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Figure 2.5.3 2012-2016 Chinese bank cash withdrawal amount and growth rate

https://bg.qianzhan.com/

2.5.4 Total number of TPP transactions in China

Figure 2.5.4 The total volume of TPP transactions in China from 2005 to 2020

https://bg.qianzhan.com/
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The transaction line graphic demonstrates that the overall trend for total TPP transaction volume

in China is upward. It began late, and from 2006 to 2013, the rate of growth was generally moderate.

TPP had tremendous growth from 2013 to 2016, and these three years could see the highest growth

rate. Between 2016 and 2010, the growth rate of TPP tends to decline again, indicating that the

industry has reached a point of saturation.
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Chapter 3 Financial performance of commercial banks' profitability

3.1 Interest Income of Commercial Banks

3.1.1 Deposit amount

The influence of the growth of TPP transactions on the deposit business of CB can be separated

into two aspects from a practical standpoint. User accounts associated with TPP are linked to

various consumption scenarios, resulting in the loss of bank account deposits. The hypothesis one

proposed in this article is that, on the whole, TPP will reduce the deposit income in the interest

income of CB.

Figure 3.1.1 Total deposits (LN) & growth rate (% ) of China's joint-stock banks

As shown in the figure 3.3.1, the growth rate of client deposits in China's joint-stock banks has

generally shown a slowdown from 2013 to 2020. There is a very noticeable downward trend in

growth, particularly from 2014 and 2015. During the period 2017 to 2020, the deposits of

joint-stock banks have steadily increased year after year, albeit the growth rate remains lower than

that of the preceding decade.
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Notably, Alipay, a big third-party private payment platform in China, debuted the value-added

product "Yuebao" in June 2013, which is a valuable addition to the market. After completing the

real-name identification process, Alipay users can purchase money funds on this TPP site.1

Figure 3.1.1 Yu’e Bao: Assets Under Management2

The latest changes of Yu'e Bao were also reported in the Fintech Ratings page. Between 2013

and 2018, Yu'ebao progressively became the world's largest money market fund, owing to Alipay's

robust customer base. However, following regulation by the People's Bank of China in 2018, the

asset size of new financial products created from this third-party payment platform began to

decrease.

3.1.2 Non-performing loan ratio

From a practical perspective, the innovative financing products created by private payment

platforms can attract some clients who originally belonged to CB. The rigorous loan review

mechanism of CB will make some small and medium-sized enterprises and individuals whose

credit system is not perfect or do not have corresponding collateral or guarantees choose to apply

for loans from private TPP. The second hypothesis is TPP will reduce the loan income of CB.

1 https://www.alizila.com/alipay-yue-bao-is-largest-money-market-fund-in-china/

2https://www.fitchratings.com/research/fund-asset-managers/regulatory-cap-on-yu-e-bao-may-affect-other-chinese-funds-25-04-2021

https://www.alizila.com/alipay-yue-bao-is-largest-money-market-fund-in-china/
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Figure 3.1.2 Banks Non-Performing Loan Ratio

NPL ratios of 15 Chinese CB chosen for the thesis have been reducing over the previous five

years, but have demonstrated an overall rising trend from 2005 to the current. As a result of the

increasing balance of non-performing loans held by banks, as well as the consistently high level of

non-performing loan ratios, CB have been required to issue loans with caution.

3.1.3 Non-interest income rate

On the one hand, competition and collaboration between CB and TPP may aid in the

development of new financial products. On the other side, the increasing popularity of virtual

settlement methods may result in a decrease in bank intermediary business income. The third

hypothesis of the thesis is that third-party payments will diminish the CB' non-interest income rate.
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Figure 3.1.3 Average non-interest income rate & growth rate

As shown in figure 3.1.3, the overall time trend, the average non-interest income rate of the

seven joint-stock CB selected in the thesis shows a generally decreasing trend. From 2017 to 2020,

banks’ non-interest income ratio has fallen at a faster rate.

Intermediary business income of CB includes income from agency sales and guarantees. If a

TPP platform seizes the market share for payment and settlement that was previously held by CB,

CB will face significant pressure. Furthermore, TPP institutions, such as the aforementioned

Yu'ebao, can participate in wealth management operations such as fund sales. Apart from being

unable to create physical accounts as CB, these TPP platforms can construct a somewhat

autonomous inter-bank settlement account mechanism. They absorbed a portion of the CB’s

intermediate business and had a significant impact on the bank's non-interest income due to their

lower commissions and comparable services.
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Chapter 4 Empirical Analysis of the Impact of TPP on CB’ Deposit
Business

4.1 Samples and data sources:

Sample consists of 15 diverse types of commercial banks (CB) from China, dating from 2005 to

2020, with 5 state-owned CB, 7 joint-stock CB, and 3 urban CB.

The table 4.1.1 shows the source of all data.

Table 4.1.1 Data sources

Data sources

GDP growth rate

Foresight Industry Research Institute

https://x.qianzhan.com/xcharts/?k=%E4%B8%AD%E5%9B%B
DGDP

CPI growth rate
http://dc.xinhua08.com/70/c=&ofcdia=

China Financial Information Network

Bank financial data

https://d.qianzhan.com

https://money.163.com/

Bank financial statements

Third-party payment transaction

volume

Collected from Iresearch official website

https://www.iresearch.com.cn/Research/IndustryList.shtml

https://x.qianzhan.com/xcharts/?k=%E4%B8%AD%E5%9B%BDGDP
https://x.qianzhan.com/xcharts/?k=%E4%B8%AD%E5%9B%BDGDP
http://dc.xinhua08.com/70/c=&ofcdia=
https://d.qianzhan.com
https://money.163.com/
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4.2 Hypothesis

Hypothesis 1: Third-party payment decrease the deposit ratio of commercial banks.

Hypothesis 2: Third-party payment decrease the loan ratio of commercial banks.

Hypothesis 3: Third-party payment decrease the non-interest income of commercial banks.

Hypothesis 4: Third-party payment decrease the profitability of commercial banks.

4.3 Variable introduction

4.3.1 Explained variable

It is the primary focus of this section to investigate the impact of the volume of TPP on the

deposit business of CB, with the ratio of deposit （DR） business of CB serving as the explanatory

variable. The deposit business constitutes the majority of the bank's revenue. With a set net interest

margin, the greater the volume of bank deposits, the greater the profitability of the bank.

DR =
Total annual bank deposits
Total annual bank liabilities

4.3.2 Explanatory variable

In this section, the total transaction scale of Third Party Payment (TPP) is used as an

explanatory variable, including mobile payment transaction volume and PC segment payment

transaction volume. Logarithmization guarantees the stability of its data.

As discussed in the third section, the rise of TPP has a twofold impact on the bank deposit

industry. First and foremost, there is an alternative effect between TPP platforms and CB, which

limits the amount of money that banks receive as deposits. On the other hand, the two institutions

are complementary. Financial institutions cooperate with TPP in order to increase the amount of

deposits . And banks can face the negative effects from TPP in order to take countermeasures that

may attract customers. As a result, the impact of TPP on bank deposits is unknown, and the overall

effect may be either positive or negative in the aggregate.

4.3.3 Control variables

Capital Adequacy Ratio (CAR) is the ratio of a bank's total capital to its risk-weighted assets.

The capital adequacy ratio is an indicator that measures the degree of bank asset safety and
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efficiency matching. If a bank’s capital adequacy ratio is higher, it means that the bank’s own

capital provides greater protection for its deposits, and the bank’s credit risk is also smaller, so such

banks are easier to absorb deposit. It is commonly accepted that there is a positive relationship

between the capital adequacy ratio and bank deposits.

Cost-to-income ratio (CIR) is the percentage of bank's operating costs to operating income. It is

generally believed that bank profits are negatively correlated with the bank's cost-to-income ratio,

that is, the lower the cost-to-income ratio, the higher the bank's profit. Therefore, the

cost-to-income ratio is one of the important indicators that affect the profitability of banks, and it is

also one of the important indicators that affect bank deposits.

Net interest margin ( NI) is the rate of return on interest-earning assets, that is, the ratio of

interest income to the average size of interest-earning assets. The net interest margin is the source

of profits for commercial banks. The larger the net interest margin, the stronger the profitability of

the bank, and the bank has a stronger incentive to increase the bank deposit ratio. Therefore, there

may be a positive correlation between the net interest margin and bank deposits.

The gross domestic product (GDP) of a country or region is the final outcome of the country's

or region's production activities over a specific period of time, as measured by market prices.

GDP shows the current economic status of a country during this time period, as well as the

economic conditions of a particular country. Alternatively, the general state of regional economic

development on a macroeconomic scale. A tight tie exists between the economy and the financial

sector. Generally speaking, if the economy continues to grow, bank deposits and loans will grow in

tandem with it, as will interest rates. In the same way, the macroeconomic environment will have an

impact on the rate of growth of the third-party payment scale. In summary, the GDP growth rate is

regarded as a control variable in this article. In general, there is a positive relationship between the

growth rate of GDP and the amount of bank deposits.

Consumer Price Index (CPI) is a commonly used index to measure inflation. The index can be

used to analyze changes in retail and service prices. Generally speaking, when the consumer price

index increases, the economy develops moderately, and various bank business indicators will

increase simultaneously. Therefore, in general there is a positive correlation between this indicator

and bank deposits.
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Table 4.3.3 Variable descr iption

Variable Description Abbreviation

Explained variable Deposit business ratio DR

Explanatory

variable

Logarithm of third-party payment transaction

volume
LnTPP

Control variable

Capital adequacy ratio CAR

Cost to income ratio CIR

Net interest margin NI

GDP growth rate GDP

Consumer Price Index CPI

4.4 Model introduction

Based on the above, this section establishes the following model

DRi,t = β0 + β1LnTPPt + β2CARit + β3CIRit + β4NIit + β5GDPit + β6CPIit + εit

The DR in the above formula is the ratio of deposit business of the i-th bank in period t, LnTPP,

Represents the natural logarithm of the scale of Internet third-party payment in period t, CAR is the

capital adequacy ratio of the i-th company in year t, CIR is the cost-to-income ratio of the i-th bank

in period t, NI is the net interest margin of the i-th bank in period t, GDP represents China’s annual

GDP growth rate during the sample period, CPI stands for the consumer price index in period t and

ε represents the random disturbance item.

The variable DR has a total of 240 sample observations, the mean is 0.869, the standard

deviation is 0.0711, the minimum is 0.675, and the maximum is 0.981. The smaller the standard

deviation, the less these values deviate from the average. The chart shows that the standard

deviation is not greater than the mean, there are no extreme outliers, and the data does not need to

be processed further.

Table 4.4.1Model descr iptive statistics of the impact of TPP on deposit business

(1) (2) (3) (4) (5) (6)
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VARIABLES N mean sd min max

DR 240 0.869 0.0711 0.675 0.981

LnTPP 240 5.311 0.873 4.114 6.635

CAR 240 0.121 0.0253 -0.0147 0.201

CIR 240 0.317 0.0724 0 0.661

NI 240 0.0223 0.00521 0.0103 0.0342

CPI 240 0.0261 0.0161 -0.0070 0.0593

GDP 240 0.0821 0.0243 0.0230 0.130

Perform fixed effects regression and mixed regression analysis on panel data. F-test help

determine mixed regression model or fixed effects model. Then use Hausman-test to test whether it

is a fixed-effect model or a random-effect model. The null hypothesis is based on the random-effect

model. If the test value is less than the critical value of the F chi-square distribution, it is a

random-effect model. Otherwise, a fixed effects model is better. Calculated by Stata，F(14,207)

=8.41，Prob > F = 0.0000，reject the null hypothesis and do not choose the mixed regression model,
then proceed to the hausman test.

Table 4.4.2 Hausman-test results of the influence of TPP on deposit business

(1) (2)

VARIABLES RE FE

LnTPP -0.078*** -0.079***

(0.007) (0.007)

CAR 0.363** 0.290*
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(0.152) (0.158)

CIR -0.064 -0.074

(0.047) (0.048)

NI 2.647*** 1.806**

(0.799) (0.903)

GDP -0.641*** -0.680***

(0.229) (0.229)

CPI -0.374** -0.291

(0.184) (0.187)

Constant 1.262*** 1.299***

(0.062) (0.064)

Observations 240 240

R-squared 0.647

Number of ID 15 15

Hausman 5.375

p-value 0.497

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

According to the test, Prob>chi2=0.497, since it is greater than 0.1, accept the null hypothesis.

In this section, the random effects model is selected to conduct empirical research on the data of 15

commercial banks from 2005 to 2020.

4.5 Result analysis

The regression results are shown in the following table. Column (1) is the regression result

under the total sample. At the same time, in order to examine the difference in the impact of TPP on

deposit business in different banks, column (2) is the sub-sample regression result of state-owned

CB. (3) is the sub-sample regression result of joint-stock CB, column (4) is the sub-sample

regression result of urban CB.

Table 4.5.1 Regression estimation results of the impact of TPP on deposit business

(1) (2) (3) (4)
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DR DR DR DR

LnTPP -0.0778*** -0.0580*** -0.0735*** -0.0951***

(0.00972) (0.0124) (0.00461) (0.0246)

CAR 0.363*** 0.261 0.0794 0.451

(0.134) (0.513) (0.125) (1.175)

CIR -0.0641 -0.235* 0.0223 0.00280

(0.0491) (0.126) (0.0474) (0.264)

NI 2.647 1.290 6.091*** -4.956

(2.120) (2.308) (1.244) (3.468)

GDP -0.641*** -0.282** -0.565*** -1.933***

(0.167) (0.118) (0.119) (0.529)

CPI -0.374 -0.121 -0.823*** 0.00787

(0.231) (0.242) (0.196) (0.514)

_cons 1.262*** 1.241*** 1.159*** 1.515***

(0.0994) (0.0876) (0.0448) (0.346)

N 240 80 112 48

Standard errors in parentheses

* p < 0.1, ** p < 0.05, *** p < 0.01

Column (1) shows that the explanatory variable TPP transaction volume is significant at the 1%

significance level, with a negative sign. This demonstrates that TPP has a detrimental influence on

CB’ deposit business. TPP institutions have indeed competed against CB in deposit business.

Furthermore, the complimentary effect of CB collaboration with TPP is less than the substitution

effect. The coefficient is 0.0778, and the absolute value of all the coefficients is relatively small,

indicating that the bank's deposit business is also affected by other factors. Column (2) to Column

(4) show that TPP has significantly inhibited the development of various types of CB deposit

business.
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Chapter 5 Empirical Analysis of the Impact of TPP on CB’ Loan
Business

5.1 Variable introduction

5.1.1 Explained variable

This section studies the impact of TPP on commercial bank loans. The explanatory variable is

the ratio between the total amount of loans issued by banks to enterprises and individuals to the

total assets of the bank. This indicator can reflect the proportion of various loans in the bank’s

assets and reflect the bank’s profitability.

LR =
Total loans issued
Total bank assets

5.1.2 Explanatory variable

The explanatory variable is still the aforementioned indicator TPP . Banks may use lower

interest rates than TPP platforms to develop loans that are more attractive to customers, or they may

cooperate with TPP platforms, technology or data assets to carry out credit business. The impact of

TPP transaction volume on banks also requires empirical analysis.

5.1.3 Control variables

The capital adequacy ratio (CAR) denotes the proportion of the bank’s own capital in the risky

assets. The larger the proportion within a specific range, the more stable the bank's operations are

and the risks are controllable. It also suggests that the bank's business conditions are favorable and

that the proportion of loan assets will be quite high.

Non-performing loan rate (NPLR) replaces the original control variable net interest margin.

This is one of the important indicators to measure the security of credit assets of financial

institutions, and it is also an important factor affecting the overall business of loans. If a bank has a

higher non-performing loan rate, it also means that the bank's operating efficiency is low, and there

is a great risk of credit assets, which will also affect the bank's willingness to lend, thereby affecting

the loan ratio.
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As the growth rate of gross domestic product (GDP) rises and the economy is prospering, the

balance sheets of banks will also rise, which is manifested as a boom in deposit and loans.

Generally speaking, the higher the GDP growth rate, the higher the loan business. The Consumer

Price Index (CPI) is an indicator of macroeconomic variables and may also affect loan business.

Table 5.1.3 Variable descr iption

Variable Description Abbreviation

Explained

variable
Loan business ratio LR

Explanatory

variables

Natural logarithm of third-party payment

transaction volume
LnTPP

Control variable

Capital adequacy ratio CAR

Cost to income ratio CIR

Non-performing loan ratio NPLR

GDP growth rate GDP

Consumer Price Index CPI

5.2 Model introduction

LRi,t = β0 + β1LnTPPt + β2CARit + β3CIRit + β4NPLRit + β5GDPit + β6CPIit + εit

The variable LR has 240 sample observations in this model, with an average value of 0.508, a

standard deviation of 0.0671, a minimum value of 0.306, and a maximum value of 0.845. The lower

the standard deviation, the closer the value is to the average value. The standard deviation is less

than the mean, there are no extreme outliers, and the data does not require further processing.
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Table 5.2.1 Descr iptive statistics of the impact of third-par ty payment on loan business

(1) (2) (3) (4) (5)

VARIABLES N mean sd min max

LR 240 0.508 0.0671 0.306 0.845

LnTPP 240 5.311 0.873 4.114 6.635

CAR 240 0.121 0.0253 -0.0147 0.201

CIR 240 0.317 0.0724 0 0.661

NPLR 240 0.0195 0.0274 0.00380 0.235

GDP 240 0.0821 0.0243 0.0230 0.130

CPI 240 0.0261 0.0161 -0.0073 0.0593

Table 5.2.2 Hausman test results of the impact of third-par ty payment on loan business

(1) (2)

VARIABLES RE FE

LnTPP -0.009 -0.010

(0.009) (0.009)

CAR -0.190 -0.188

(0.225) (0.235)

CIR -0.005 -0.025

(0.066) (0.067)

NPLR 0.445*** 0.459***

(0.159) (0.161)

GDP -0.545* -0.539*

(0.315) (0.314)

CPI -0.010 -0.014

(0.237) (0.237)

Constant 0.617*** 0.625***

(0.075) (0.075)

Observations 240 240

R-squared 0.065
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Number of ID 15 15

Hausman 7.727

p-value 0.259

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Calculated by Stata，F(14, 207) = 12.59，Prob > F = 0.0000，reject the null hypothesis and do

not use the mixed regression model. Prob> chi2 = 0.259, greater than 0.1, accept the null hypothesis

and use the random-effect model. Therefore, this section uses the random-effect model to conduct

empirical research on the loan business of 15 commercial banks from 2005 to 2020.

The regression results are provided in the table below. Column (1) represents the overall sample

regression result, column (2) represents the sample regression result of state-owned banks, column

(3) represents the sample regression result of joint-stock banks, and column (4) represents

the sample regression results of urban commercial banks.

Table 5.2.3 Regression results of the impact of TPP on loan business

(1) (2) (3) (4)

LR LR LR LR

LnTPP -0.00895 0.000112 -0.0378*** -0.0197*

(0.00662) (0.0186) (0.0134) (0.0104)

CAR -0.190 0.601 1.079** -0.299

(0.216) (0.804) (0.533) (0.575)

CIR -0.00547 -0.101 0.0366 0.501***

(0.0992) (0.0711) (0.107) (0.0848)

NPLR 0.445*** 0.491*** 2.653*** -0.480

(0.150) (0.183) (0.649) (3.550)

GDP -0.545** -0.538*** -0.692 -0.886***

(0.234) (0.207) (0.506) (0.242)

CPI -0.0104 -0.363** -0.239 0.793

(0.172) (0.153) (0.173) (0.543)

_cons 0.617*** 0.509*** 0.610*** 0.514***

(0.0576) (0.0987) (0.0729) (0.132)
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N 240 80 112 48

Standard errors in parentheses

* p < 0.1, ** p < 0.05, *** p < 0.01

From the results of column (1), the regression coefficient of the explanatory variable LnTPP is

negative, but it is not significant. This could be due to the fact that TPP have two distinct effects on

CB' loan activity. The two different influences neutralize each other. The private payment platform

is effective in employing low-interest rates in the short term, the criteria for providing loans is low,

and the assessment standards are loose, and they have carved up the traditional credit market that

was formerly dominated by CB. However, the impact is minor in the long run, as seen by the strong

relationship between the new credit industry generated by TPP and the existing credit business of

CB. The lending financial product offered by Alipay is an illustration of this point. The primary

loan provider is a private bank named MY3, not the TPP platform itself. Since its inception in 2015,

MY bank has worked with Alipay to provide loans to more than 29 million small and micro

companies around the world. This example indicates that the cooperation effect of CBB and TPP

platforms on loans bigger than the substitution effect, so the result is not statistically significant in

the regression.

Columns (2)—(4) demonstrate that the relationship between TPP and state-owned CB loan

business is insignificant positive., but have a discernible negative effect on joint-stock CB and

urban CB. In summary, the negative impact of TPP on the loan business of Chinese CB is mainly

reflected in joint-stock CB and urban CB. The original assets of large state-owned CB are strong

and they are also protected by administrative agencies. Therefore, TPP has no significant impact on

the loans of large state-owned CB. However, TPP has a significant negative impact on the loan

business of joint-stock CB and urban CB.

3https://medium.com/alipay-and-the-world/demystifying-the-sme-loans-operator-ant-groups-mybank-9c556c375a6
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Chapter 6 Empirical Analysis of the Impact of TPP on CB’
Non-interest income

6.1 Variable and model introduction

This section studies the impact of TPP on CB' non-interest income business, considering the

CB' non-interest income ratio as the explained variable. Non-interest income is one of the profit

sources of CB, including the cost for remittance, account administration fees, payment fees, etc.

NIIR =
Non − interest income
Total operating revenue

Table 6.1.1 Variable descr iption

Variable Description Abbreviation

Explained variable Non-interest income ratio NIIR

Explanatory

variable

Logarithm of third-party payment transaction

volume
LnTPP

Control variable

Capital adequacy ratio CAR

Cost to income ratio CIR

GDP growth rate GDP

Consumer Price Index CPI

6.2 Model introduction

NIIRi,t = β0 + β1LnTPPt + β2CARit + β3CIRit + β4GDPit + β5CPIit + εit
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Table 6.2.1Model descr iptive statistics of the impact of TPP on non-interest business

(1) (2) (3) (4) (5)

VARIABLES N mean sd min max

NIIR 240 0.181 0.0866 0.00780 0.365

LnTPP 240 5.311 0.873 4.114 6.635

CAR 240 0.121 0.0253 -0.0147 0.201

CIR 240 0.317 0.0724 0 0.661

GDP 240 0.0821 0.0243 0.0230 0.130

CPI 240 0.0261 0.0161 -0.00730 0.0593

NIIR has 240 sample observations in this model, the average value is 0.181, the standard

deviation is 0.0866, the minimum value is 0.0078, and the maximum value is 0.365.

Table 6.2.2 Hausman test results of the impact of TPP on non-interest income business

(1) (2)

VARIABLES RE FE

LnTPP 0.091*** 0.091***

(0.007) (0.007)

CAR 0.143 0.124

(0.162) (0.166)

CIR 0.054 0.051

(0.050) (0.051)

GDP 0.877*** 0.877***

(0.237) (0.238)

CPI -0.424** -0.419**

(0.179) (0.180)
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Constant -0.396*** -0.394***

(0.058) (0.057)

Observations 240 240

R-squared 0.715

Number of ID 15 15

Hausman 0.742

p-value 0.981

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

The Stata calculates that F(14, 208) = 25.63, Prob> F = 0.0000, rejects the null hypothesis, and

do not use the mixed regression model. The second step is hausman test, and the model test shows

that Prob> chi2 = 0.981, which is greater than 0.1. Accept the null hypothesis and use the random

effects model, so this section uses the random effects model for empirical research.

Table 6.2.3 Regression estimation results of the impact of TPP on the NIIR

(1) (2) (3) (4)

NIIR NIIR NIIR NIIR

LnTPP 0.0906*** 0.0753*** 0.121*** 0.0677***

(0.00823) (0.0143) (0.00649) (0.00415)

CAR 0.143 -1.111*** 0.201 -0.202

(0.245) (0.412) (0.138) (0.251)

CIR 0.0536 0.0379 -0.0182 -0.148

(0.0660) (0.178) (0.0263) (0.169)

GDP 0.877*** 0.330 1.326*** 0.874***

(0.200) (0.227) (0.334) (0.170)

CPI -0.424*** 0.210 -0.703*** -0.508***

(0.150) (0.130) (0.192) (0.0456)

_cons -0.396*** -0.0807 -0.565*** -0.240***

(0.0555) (0.0641) (0.0575) (0.0780)

N 240 80 112 48
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Standard errors in parentheses

* p < 0.1, ** p < 0.05, *** p < 0.01

The explanatory variable TPP has a positive impact on non-interest income at a significance

level of 1%，which indicates that the increase in TPP transaction volume has a significant positive

impact on CB' intermediary business income. This directly rejects the third hypothesis of the thesis

that the relationship between TPP and the non-interest income of CB is negative. However, in terms

of its coefficient of 0.0906, TPP has limited impact on the non-interest income of CB.

The sub-sample regression results show that TPP and state-owned CB, joint-stock CB and

urban CB all have a positive relationship at the 1% significance level. TPP have the major positive

effect on joint-stock CB’ non-interest revenue when the three coefficients are considered. This

could because joint-stock CB are more able to adapt to changing banking marketing strategies,

making it possible to innovate financial products and boost non-interest business development.

Briefly summarized, TPP has a positive effect on the non-interest income business of three

different sorts of banks. CB have gained valuable technical skills and information resources that

have benefited their non-interest operations. CB benefit from the advantages of TPP, develop in

technology, and boost their income from the intermediary business by drawing on the advantages.
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Chapter 7 Empirical Analysis of the Impact of TPP on CB’ ROA

7.1 Variable introduction

7.1.1 Explained variable

In general, there are two metrics that may be used to assess bank profitability: return on assets

(ROA) and return on equity (ROE). ROA is the ratio of the bank’s net profit to total assets, which is

equal to the profit after tax divided by the average of the balance of total assets at the beginning and

end of the period. ROE is used to measure the rate of return a bank gives to its shareholders. The

higher the index, the better the investment returns of shareholders. ROA can be used to more

properly reflect a banks’ profitability as well as the effectiveness of the banks’ operating

management strategies. This section considers ROA as a variable that has been explained.

7.1.2 Explanatory var iable

Third party Payment (TPP) is used as an explanatory variable. TPP affects the banks'

profitability by affecting the bank's deposit business, loan business, and non-interest income

business. Therefore, the total effect is uncertain and depends on the empirical test results.

7.1.3 Control var iables

The control variables are the aforementioned deposit business ratio, loan business ratio,

non-interest income business ratio, net interest margin, non-performing loan ratio, capital adequacy

ratio, cost-to-income ratio, etc. As an indicator of the bank’s main assets, the loan business ratio can

also show the bank’s profitability. Non-interest income is an important income for banks, and the

ratio of non-interest income can reflect the bank’s profitability. Among other variables, the net

interest margin is an important evaluation indicator for bank operations. The higher the net interest

margin, the stronger the bank's profitability.

The non-performing loan ratio is also a financial indicator that reflects the profitability of CB.

The higher the capital adequacy ratio, the more stable the bank's operation, the lower the operating

risk, and the stronger the profitability. The cost-to-income ratio reflects the CB’ operational

efficiency and profitability.
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Table 7.1.3 Variable descr iption

Variable Description Abbreviation

Explained variable Return on total assets ROA

Explanatory

variable

Logarithm of third-party payment transaction

volume
LnTPP

Control variable

Deposit business ratio DR

Loan business ratio LR

Capital adequacy ratio CAR

Cost to income ratio CIR

Net interest margin NI

Non-interest income ratio NIIR

Non-performing loan ratio NPLR

7.2 Model introduction

ROAit = β0 + β1LnTPPt + β2DRit + β3LRit + β4NIIRit + β5NIit + β6NPLRit + β7CARit + β8CIRit + εit

The variable ROA has a total of 240 observations. The average value is 0.00962, the standard

deviation is 0.00259, the minimum value is 0.0002, and the maximum value is 0.147. The smaller

the standard deviation, the less these values deviate from the average value. There are extreme

outliers, and the data does not need to be processed further.

Table 7.2.1Model descr iptive statistics of the impact of TPP on ROA

(1) (2) (3) (4) (5)
VARIABLES N mean sd min max

ROA 240 0.00962 0.00259 0.00020

0

0.0147

LnTPP 240 5.311 0.873 4.114 6.635

DR 240 0.869 0.0711 0.675 0.981

LR 240 0.508 0.0671 0.306 0.845

NIIR 240 0.181 0.0866 0.00780 0.365
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NPLR 240 0.0195 0.0274 0.00380 0.235

NI 240 0.0223 0.00521 0.0103 0.0342

CAR 240 0.121 0.0253 -0.0147 0.201

CIR 240 0.317 0.0724 0 0.661

Table 7.2.2 Hausman test results of the influence of TPP on ROA

(1) (2)

VARIABLES RE FE

LnTPP -0.001*** -0.001***

(0.000) (0.000)

DR 0.009*** 0.011***

(0.003) (0.003)

LR -0.003* 0.002

(0.002) (0.002)

NIIR 0.014*** 0.020***

(0.002) (0.003)

NI 0.122*** 0.212***

(0.029) (0.035)

NPLR -0.036*** -0.040***

(0.005) (0.005)

CAR 0.030*** 0.026***

(0.006) (0.006)

CIR -0.002 0.000

(0.002) (0.002)

Constant 0.001 -0.007*

(0.003) (0.004)

Observations 240 240

R-squared 0.536

Number of ID 15 15

Hausman 32.02
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p-value 9.24e-05

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

F(14, 203) = 9.11，Prob > F = 0.0000，the section does not use mixed regression, hausman test

shows Prob >chi2 = 9.24e-05, the value is much smaller than 0.1, so the null hypothesis is rejected.

This chapter uses a two-way fixed-effect model for empirical research. All adjusted R-square are

greater than 0.69, indicating that the model fits well.

The regression results are shown in the following table, column (1) is the regression result of

total sample, column (2) is the sample regression result of state-owned CB, column (3) is the

sample regression result of joint-stock CB, and column (4) is the sample regression result of urban

CB.

Table 7.2.3 Regression estimation results of the impact of TPP on ROA

(1) (2) (3) (4)

ROA ROA ROA ROA

LnTPP 0.000113 -0.00116* 0.000978*

*

-0.00222

(0.000474) (0.000420) (0.000273) (0.000784)

DR 0.00322 -0.00677 0.0118** -0.00219

(0.00385) (0.00432) (0.00369) (0.000822)

LR 0.00345 0.00510 0.00791 0.0193*

(0.00405) (0.00544) (0.00665) (0.00481)

NIIR 0.00487 -0.00481 0.00889* 0.0303

(0.00458) (0.00312) (0.00385) (0.0168)

NI 0.0764 0.0826 0.112 -0.0822

(0.0560) (0.0818) (0.0780) (0.0498)

NPLR -0.0162*** -0.0138* 0.0266* 0.0323

(0.00449) (0.00553) (0.0136) (0.0455)

CAR 0.0236** 0.0405*** 0.0267* 0.0268*

(0.0107) (0.00602) (0.0127) (0.00894)

CIR -0.000486 -0.0130** 0.00597* -0.0335***
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Standard errors in parentheses

* p < 0.1, ** p < 0.05, *** p < 0.01

Column (1) demonstrates that the profitability impact of TPP is not apparent. Columns (2) to (4)

demonstrate that, at the 10 percent level of significance, TPP and ROA of state-owned CB are

negatively connected. Administrative agencies are in charge of regulating state-owned CB. They

are less adaptable and more vulnerable to the influence of TPP when compared to Urban CB and

Joint Stock CB. TPP has a positive impact on the profitability of joint-stock CB at a significant

level of 5%, which shows that the transformation of joint-stock CB is more flexible in the face of

TPP competition. In addition, TPP platforms have helped joint-stock CB expand the number of

users to a certain extent, so the income of CB' related payment and settlement services has

increased. TPP has no significant impact on the profitability of urban CB. The regression results of

other control variables in column (1) show that the coefficient of NPLR is significantly negative at

the 1% level, and its sign is basically consistent with the theoretical prediction.

7.3 Empir ical summary

When conducting empirical analysis of the influence of TPP on CB deposit, loan, and

non-interest income. The article finds that TPP has a significant detrimental impact on all

commercial banks' deposit activities.

TPP institutions have indeed posed a deposit business threat to CB. TPP has a detrimental effect

on all CB’ loan business, however the effect is a lack of statistical significance. It confirms that the

cooperative effect of CB and TPP platforms on loans may be greater than the substitution effect, so

(0.00339) (0.00430) (0.00302) (0.00233)

Time

effect

Yes Yes Yes Yes

Individ

ual effect

Yes Yes Yes Yes

_cons -0.00262 0.0159** -0.0226** 0.0164**

(0.00742) (0.00496) (0.00689) (0.00201)

N 240 80 112 48

adj. R2 0.696 0.892 0.713 0.888
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the result is not statistically significant. There is heterogeneity among banks, and the negative

impact of TPP on CB’ loan business is more reflected in joint-stock CB and urban CB.

There is a positive statistically significant correlation between the transaction volume of TPP

and the income of CB’ intermediate business. Similarly, there is heterogeneity among banks.

Compared with other banks, TPP has the greatest impact on the non-interest income of Joint-stock

CB. The possible explanation is that Joint-stock CB can be more adaptable in restructuring their

financial businesses and develop innovative financial products,thereby enhancing their non-interest

income.

When studying the impact of TPP on the ROA of CB, though there is heterogeneity among

banks, TPP has minimal impact on the ROA of all types of CB.

One feasible explanation is that, during the early and lucrative stages of TPP, private payment

institutions effectively amass consumer resources through high-interest financial products, and the

deposits accumulated by institutions rapidly expanded. TPP have clearly had an influence on CB'

single traditional deposit profit model during this period. CB begin to adapt their business strategies

and improve their payment intermediary functions after this period. As a result, the overall impact

is not obvious.

Second, while the loans offered by TPP platforms drew a large number of clients, CB have

recently reduced loan restrictions and suitably relaxed ratings to attract some clients again.

Since the negative and positive effects offset mutually, the ROA of TPP to CB is not statistically

significant.

The third explanation is that CB have begun to promote the online banking applications and

promote applications in various offline merchants. So on the whole, the substitution effect and

complementary effect of TPP on CB offset mutually, so the impact of TPP on the profitability of

CB is not apparent..

The last explanation is that relative indicators may not be significant factors affecting bank’

profitability. The specific impact of TPP on CB’ profitability still needs to be studied in more depth

and detail in the future.
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Chapter 8 Recommendation and SWOT Analysis

8.1 Risk

The network is the foundation for the survival of non-financial institutions such as TPP

platforms, and it contains several uncontrollable threats.After users register on such TPP platforms,

most of the users’ personal information is uploaded to the Internet by such platforms. If the

customer's personal information is stored in such a platform for a longer length of time, the user's

personal information may easily be attacked and stolen. As a result, it is difficult to protect the

users’ data privacy. In addition, TPP platforms also bring potential transaction risks to users. When

clients shop online, the TPP platform initially establishes a shared period for all parties of online

purchases. In general, some merchants does not collect the money paid by the user on the website

immediately, and the merchant can only receive the money after the user receives the products.

However, in practice, TPP systems may fail to recognize that services do not necessarily exist in the

form of tangible items, and that there are often virtual goods of the service kind. When the

transaction duration expires, the TPP platform automatically disregards the user's feelings and

chooses the end option by default. Therefore, transaction risks are expressed in this default protocol

as well. Furthermore, as compared to merchants, consumers face higher transaction risks.

Second, the current TPP platforms mostly bypass CB or directly grab the business of CB to

provide users with a variety of financial services. The most obvious is that TPP platforms bypass

CB to offer loan services to customers indirectly, which not only poses a threat to CB' original loan

business, but also poses challenges to the entire financial sector. CB will strictly review the user's

identity information before each loan application, which is conducive to the monitoring loan and

users in the later stage. But at present, most TPP systems are starting to rely on private loan

organizations to arbitrarily issue loans to teens or low-income groups with minimal application

conditions and extremely high interest rates. This type of TPP platform, which grants loan rates

higher than commercial bank interest rates, disrupts the financial market's order and is not easy to

be regulated by law.

Some TPP platforms not only issue large amounts of loans provided by private financial

organizations, but also unreasonably charge extremely high interest rates. Youths frequently have

higher demand. Such high-interest consumer loans offered by TPP platforms have easily attracted a

large number of young people with unstable incomes and a lack of self-control. While it is simple

for this type of young person to borrow money from such platforms, they have difficulty repaying
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it due to high-interest rates. And, as the scale grows, an increasing number of young people have a

large number of unpaid loans on various TPP platforms. This phenomenon of excessive debt may

bring risks to the entire financial industry. According to a report published on the official

Bloomberg Financial website in April 2021, after the regulation of the TPP that provides online

loans, 36 million college students in China are struggling to repay loans to TPP platforms. And the

report directly pointed out that this kind of private institution is a huge collection of applications,

financial technology and unregulated lenders.

TPP platforms also bring the system risks. In the free competition market environment, it is

very easy for a large TPP platform to merge with a small platform. These large private companies

that control these TPP platforms are very easy to cause market monopoly. The dominant position of

these large private companies in payment services is very easy to cause systemic risks. This kind of

systemic risk is also one of the reasons why the China's Central Bank recently launched a digital

currency pilot project. TPP platforms not only have hidden security risks that will bring risks to

individual users, they will also bring risks to the financial industry due to high debt, and they will

also bring systemic risks due to monopoly. 4

8.2 Regulation

Despite the fact that numerous regulatory agencies have recognized the importance of

supervising non-financial institutions such as TPP platforms, regulatory agencies still face

difficulties in supervision. The relationship between digital currency and real currency is

contradictory. Digital currencies originating from TPP networks, without a doubt, already had an

effect on real currencies. How to solve this kind of contradictory problem between digital currency

and real currency in supervision is particularly important. If simply allow the derived virtual

currency to be swapped with the official currency of each country in a certain proportion. This is

indirectly equivalent to sending a signal that non-financial third-party platforms that issue virtual

currencies and Internet companies have all become ‘central banks’ that can issue currencies. Such

signals can easily disrupt the order of the currency market. And it is difficult to supervise and

monitor the current criminal activities of TPP sites and to identify perpetrators. Since it is sprouting

in a very free Internet operating environment, irregular financial institutions can increasingly

collaborate with TPP networks to complete indirect money laundering activities layer by layer.

4 https://www.bloomberg.com/news/articles/2021-04-06/end-of-easy-credit-forces-painful-readjustment-for-china-s-gen-z
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Although we all know that such behavior not only violates the law, but also disrupts the stability of

the financial market, it is still difficult to trace the original initiator when the regulatory agency

investigates and collects evidence. In addition, compared with CB, TPP platforms use network

advantages to obtain users' information at a lower cost. If the TPP platform sells the user's

information and cooperates with other illegal financial institutions to conduct illegal activities, there

are multiple challenges in terms of vague definition of themes and difficulties in tracking

information when the regulators supervise. Therefore, under the premise that the laws in this area

are not yet perfect, it is difficult to supervise TPP platforms.

Additionally, regulation is complicated by inconsistency in payment market access rules. Some

platforms lack operating qualifications, but they can still operate normally. However, some TPP

platforms with legal payment operating licenses may be blocked from the market by these illegal

TPP platforms. The payment market is prone to monopolization under perfect competition. Illegal

institutions may be rapidly developing and expanding, while legal institutions may be in an unfair

environment.

According to Table 8.2.1, it can be seen that China's supervision of third-party payment

platforms is basically in the form of laws. Since 2016, it has gradually begun to issue payment

licenses for third-party payment platforms in the United States, gradually opening up the market,

and then the country has begun to encourage commercial banks to explore digital currencies.

The national banks of many countries have established special fund deposit systems for the

supervision of TPP institutions. This system not only ensures the safety of user funds, but also it

supervises the possible illegal financial behaviors of TPP platforms. In addition, the regulatory

agency has also established a unified liquidation system. For example, in China, the Central Bank

established a joint organization of all China's bank cards in 2002. Various banks can conduct

inter-bank transaction clearing through the Union-pay. This organization realizes interconnection

and resource sharing between similar commercial banking systems. However, with the increasing

scale of TPP platforms, the TPP institutions gradually ignored Union-Pay, a key intermediate link,

and began to perform the function of inter-bank clearing on their own. Following that, the

Union-Pay organization found it difficult to supervise the payment and clearing operations of

non-financial institutions. Many instances of illicit arbitrage and money laundering started to appear

one after the other. As a result, the regulatory agency's unified liquidation policy will reduce the

incidence of such phenomena.
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Table 8.2.1 Regulatory process on TPP in China

YEAR Event Laws Details

1999
China's first third-party payment company

was founded

2010 The online payment inter-bank clearing

system is officially launched

"Non-financial

institution payment

service management

law"

Formally stipulate that the People's Bank of

China is the third-party payment platform

regulator

2011 The People's Bank of China issued the first

batch of payment licenses

The People's Bank

of China issued the

first batch of

"Payment Business

Permits"

Third-party payment companies are

recognized by authoritative institutions;

Standardization of industry entry barriers

2013
Alipay launched Yu'ebao

WeChat released "WeChat Pay"

2014 WeChat releases "WeChat red envelope"

PBC suspends QR code payment

PBC Issues No. 6

"Measures for

Depository of

Payment Institution

Customers' Reserve

Funds"

Establish a supervision and management

mechanism from the perspective of reserve

funds to prevent payment risks

2015
The explosive growth of mobile payment in

third-party payment

"Administrative

Measures for Online

Payment Services of

Non-bank Payment

Institutions"

The real-name system for third-party

accounts is officially started, and payment

accounts are divided into three levels.

Ensure account security, maintain payment

market order, and effectively prevent

money laundering and terrorist financing
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2016

Apple Pay enters the Chinese payment

market

Wechat and Alipay start to charge handling

fee for cash withdrawal

China UnionPay

officially released

the "QR Code

Payment Standard"

2017

UnionPay (China Commercial Bank

Alliance) began to work with commercial

banks to jointly release the unified banking

app "Cloud QuickPass"

PBC issued the

"Notice on

Implementing the

Centralized

Depository of

Customer Reserve

Funds of Payment

Institutions"

Payment institution customer reserve funds

began to be centrally deposited to

effectively correct and prevent payment

institutions from misappropriating and

occupying customer reserve funds

2018

The PBC issued the fifth batch of

third-party payment licenses to 19

companies. Among them, there are 13

internet payment companies, 6 mobile

phone payment companies, 6 bank card

acquiring companies, and 3 prepaid card

issuing and accepting companies.

China Banking

Regulatory

Commission issued

a notice on

strengthening

cooperation

between

commercial banks

and third-party

payment institutions

This notification mandates banks to create

secure network channels to prevent

third-party institutions from crossing the

border. It also needs clients to pass the

bank's customer identification

authentication as well as the TPP

institution's authentication. This implies that

banks can share consumer resources with

third-party payments.

2019
PayPal enters China's third-party payment

market

"Announcement No.

7 of the People's

Bank of China"

Officially liberalize market access

restrictions for bank card clearing

institutions and non-bank payment

institutions.

Relax restrictions on foreign-funded

financial service companies to carry out

credit rating services
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2020

American Express Obtains China Bank

Card Clearing License

China Payment and

Clearing

Association issued

the "Administrative

Measures for the

Recordation of

Acquiring

Outsourcing Service

Institutions (Trial)"

PBC issued a bank card clearing business

license to American Express' joint venture

in China

The second-generation credit information

system is released

The second-generation credit report adds a

number of personal credit information such

as co-borrowers, repayments after credit

cards are overdue, etc.

China's digital currency is officially piloted

Digital currency is piloted and promoted in

the form of red envelopes distributed to the

public.

Collected from the annual news

8.3 SWOT Analysis for Commercial Banks’ develop online payment

Strength

Commercial banks, as the traditional financial institution, have advantages over the TPP

platform, which is secure and reliable. It is feasible to acquire secure and stable resources safely and

effectively while establishing online payment features. CB’ primary advantage in the development

of online payment is their security mechanism, professional technology, and credit system, which

are unmatched by third-party payment; the overall risk control mechanism will be more

comprehensive and stringent; and, in addition, commercial banks have strong offline channels. This

is unmatched as a benefit of third-party payment. Large commercial banks typically have

established business locations throughout the country's large, middle, and small cities. Offline sales

channels, self-service banking channels, and robust customer resources make third-party payment

intractable in a short period of time;
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Weakness

The per capita cost for banks to build their own payment platforms to complete the acquiring

business is higher than that of private payment firms. The main business income of commercial

banks is deposits, loans and investment, and payment income is only a small branch related to the

card business.

Opportunity

O2O (online to offline) is gaining popularity. Banks have an advantage in that they can operate

offline. Another opportunity is that the TPP has grown swiftly, but it is now increasingly exposing

the issue of finance security. Furthermore, the TPP platform lacks an independent payment and

settlement system. TPP platforms must interact with CB's payment and settlement system. To

complete transaction payments, TPP must employ CB's payment and settlement system. At the

same time, users of TPP platforms must bind their bank cards when applying for accounts on the

platform. CB are in charge of user identification and bank card password authentication in this

process. Furthermore, the TPP platform must share its account with a commercial bank, which

assists the platform in realizing the custody and investment of its user funds. To some extent, the

CB has also taken on the role of supervising Internet financial institutions. CB's deposits and money

on lending platforms have increased investors' trust in the platform and decreased risks in the

Internet finance sector. In order to increase the customer base, CB can target the old. According to a

report published by China's National Statistics Institute in April 2021, the country's elderly

population is enormous. There are 260 million adults over the age of 60 in the world. Despite the

fact that the aging process has accelerated dramatically, the overall quality of life for the elderly is

improving. In the future, it is certain that the senior population will be a valuable source of

consumers for commercial banks as they create online payment and online banking services for

them.5

Threaten

5 http://finance.people.com.cn/n1/2021/0511/c1004-32100026.html
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The powerful impact of TPP, the control of operating costs, and innovative technologies are all

threats and challenges that banks must face. Compare with TPP, TPP companies have a flexible

operating model, a strong sense of innovation. Banks have risk problems in Internet financing as

well. Banks also confront competition from securities firms, and insurance businesses, as well as

Internet startups, in the era of big data. Risks are more likely to develop during the innovation

process if skills, systems, and management are unable to keep up. There are still new hazards in the

age of big data and the Internet, such as IT risks and customer privacy protection issues. Preventing

these new hazards necessitates the development of new management techniques.
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Chapter 9 Conclusion

In the context of Internet finance, e-commerce and online payment are rapidly occupying the

payment market. The increasing transaction volume of third-party payment platforms indeed bring

risks and challenges to the operations of commercial banks. The thesis focuses on the impact of the

development of third-party payment on the profitability of Chinese commercial banks.

The thesis first discusses the operating model of third-party payment and the practical impact on

commercial banks in terms of interest income and non-interest income. In the empirical part, the

thesis verifies the four hypotheses from four dimensions, and discusses the heterogeneity of

different types of banks.

The article draws four conclusions. TPP has a significant detrimental impact on all commercial

banks' deposit activities. TPP has a detrimental effect on all CB’ loan business, however the effect

is a lack of statistical significance. It confirms that the cooperative effect of CB and TPP platforms

on loans may be greater than the substitution effect, so the result is not statistically significant.

There is heterogeneity among banks, and the negative impact of TPP on CB’ loan business is more

reflected in joint-stock CB and urban CB. There is a positive statistically significant correlation

between the transaction volume of TPP and the income of CB’ intermediate business. TPP has the

greatest impact on the non-interest income of Joint-stock CB. TPP has minimal impact on the ROA

of all types of CB.

The thesis has shortcomings in discussing the profitability indicators of commercial banks. In

addition, the thesis can do further detail research in cash transfers and non-interest income sources.

The contribution of the article is focusing on the impact of TPP on the profitability of CB in terms

of interest income and non-interest income, both theoretically and practically. And thesis discuss

the different impact on profitability of different types of commercial banks from four aspects and

explain with practical examples. The thesis focusing on the heterogeneity of commercial banks, as

well as the improvement of profitability of CB and the supervision of TPP platforms. Thesis

provides suggestions for mutual cooperation between financial institutions and non-financial

institutions.
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Appendix

Bank Classification

id Full Name Bank Type

1 China Construction Bank

State-owned

2 Industrial and Commercial Bank

3 Bank of China

4 Agricultural Bank of China

5 Bank of Communication

6 Everbright Bank of China

Joint-stock

7 Huaxia Bank

8 Pingan Bank

9 Shanghai Pudong Bank

10 Industrial Bank of China

11 China merchants bank

12 CITIC Industrial Bank

13 Beijing Bank

Urban commercial14 Jiangsu Bank

15 Shanghai Bank
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Data

YEAR TPP LnTPP GDP CPI

2005 13000 4.1139 0.1040 0.0178

2006 15500 4.1903 0.1110 0.0165

2007 21700 4.3365 0.1300 0.0482

2008 31400 4.4969 0.0960 0.0593

2009 36700 4.5647 0.0920 -0.0073

2010 51000 4.7076 0.1040 0.0318

2011 84000 4.9243 0.0930 0.0555

2012 124000 5.0934 0.0770 0.0262

2013 139000 5.1430 0.0780 0.0262

2014 302000 5.4800 0.0730 0.0192

2015 592000 5.7723 0.0690 0.0144

2016 1303000 6.1149 0.0670 0.02

2017 2189000 6.3402 0.0690 0.0159

2018 3124000 6.4947 0.0660 0.0207

2019 3723000 6.5709 0.0610 0.029

2020 4315000 6.6350 0.0230 0.0242
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IDYEAR ROA CAR CIR NPLR NIIR NI DR LR
Total Bank

Deposits

Total Bank

Liabilities

Total

Customer

Loan

Bank Assets

1 2005 0.0072 0.1042 0.3930 0.04620.1279 0.02330.8267 0.4537 370,377,700 448,018,600 215,189,300 474,280,600

1 2006 0.0094 0.1359 0.3896 0.04040.1912 0.02440.8701 0.4390 426,989,500 490,745,900 233,772,600 532,527,300

1 2007 0.0109 0.1334 0.3807 0.03120.2667 0.02760.8528 0.4594 472,495,900 554,056,000 275,449,300 599,555,300

1 2008 0.0100 0.1343 0.3355 0.02650.2668 0.02630.8940 0.4586 577,674,500 646,179,300 318,965,200 695,569,400

1 2009 0.0108 0.1114 0.3715 0.01520.2901 0.02010.9248 0.5482 758,921,500 820,654,900 479,740,800 875,194,300

1 2010 0.0114 0.1258 0.3416 0.01100.2805 0.02070.9010 0.5294 881,496,700 978,371,500 553,776,500 1,045,986,500

1 2011 0.0117 0.1297 0.3307 0.01000.2778 0.02120.9201 0.5244 1,018,890,400 1,107,417,200 620,313,800 1,183,006,600

1 2012 0.0118 0.1363 0.3181 0.00950.2766 0.02150.9076 0.5292 1,072,718,700 1,181,907,300 671,004,000 1,268,061,500

1 2013 0.0123 0.1246 0.3061 0.00960.2943 0.02240.9022 0.5362 1,164,941,000 1,291,282,200 743,974,200 1,387,429,900

1 2014 0.0121 0.1387 0.2857 0.01180.2768 0.02250.9003 0.5439 1,266,547,000 1,406,795,400 829,474,400 1,525,138,200

1 2015 0.0111 0.1406 0.2830 0.01430.2808 0.02120.8729 0.5314 1,349,349,100 1,545,799,200 893,519,500 1,681,559,700

1 2016 0.0105 0.1428 0.2808 0.01460.2771 0.01830.8619 0.5364 1,436,027,500 1,666,179,700 973,564,600 1,814,888,900

1 2017 0.0098 0.1419 0.2834 0.01450.2998 0.01840.8431 0.5468 1,508,318,600 1,789,074,500 1,064,430,400 1,946,742,400

1 2018 0.0094 0.1497 0.2809 0.01410.2825 0.01950.8502 0.5415 1,661,480,500 1,954,187,800 1,151,576,400 2,126,727,500

1 2019 0.0092 0.1559 0.2800 0.01360.2791 0.01890.8409 0.5597 1,748,559,400 2,079,304,800 1,274,342,500 2,276,974,400

1 2020 0.0087 0.1612 0.2673 0.01460.2487 0.01850.8452 0.5675 1,879,617,400 2,223,982,200 1,384,830,400 2,440,265,900

2 2005 0.0066 0.0989 0.3770 0.08600.0975 0.03330.9584 0.4965 593,841,600 619,625,500 320,586,100 645,723,900

2 2006 0.0070 0.1405 0.3600 0.03790.1069 0.02290.9511 0.4706 669,388,400 703,768,500 353,397,800 750,911,800
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2 2007 0.0101 0.1309 0.3448 0.02740.1484 0.02670.9369 0.4557 762,602,200 814,003,600 395,754,200 868,428,800

2 2008 0.0121 0.1306 0.2954 0.02290.1517 0.02800.9634 0.4546 881,605,300 915,051,600 443,601,100 975,765,400

2 2009 0.0120 0.1236 0.3287 0.01540.1906 0.02160.9636 0.4738 1,070,228,700 1,110,611,900 558,317,400 1,178,505,300

2 2010 0.0131 0.1227 0.3061 0.01080.2051 0.02350.9550 0.4921 1,206,792,600 1,263,696,500 662,337,200 1,345,862,200

2 2011 0.0144 0.1317 0.2938 0.00940.2324 0.02610.9197 0.4907 1,335,271,300 1,451,904,500 759,401,900 1,547,686,800

2 2012 0.0144 0.1366 0.2856 0.00850.2244 0.02660.9063 0.4893 1,487,553,300 1,641,375,800 858,328,900 1,754,221,700

2 2013 0.0144 0.1312 0.2803 0.00940.2527 0.02400.8780 0.5118 1,548,791,900 1,763,928,900 968,141,500 1,891,775,200

2 2014 0.0139 0.1453 0.2675 0.01130.2584 0.02460.8737 0.5225 1,666,337,700 1,907,264,900 1,076,875,000 2,060,995,300

2 2015 0.0125 0.1522 0.2549 0.01500.2766 0.02470.8854 0.5247 1,807,020,600 2,040,926,100 1,165,281,200 2,220,978,000

2 2016 0.0116 0.1461 0.2591 0.01620.3054 0.02020.8730 0.5289 1,934,199,400 2,215,610,200 1,276,733,400 2,413,726,500

2 2017 0.0114 0.1514 0.2450 0.01550.2929 0.02100.8536 0.5326 2,044,095,000 2,394,598,700 1,389,296,600 2,608,704,300

2 2018 0.0108 0.1539 0.2391 0.01520.2781 0.02160.8968 0.5432 2,273,718,000 2,535,465,700 1,504,613,200 2,769,954,000

2 2019 0.0104 0.1677 0.2328 0.01430.2890 0.02080.9029 0.5422 2,475,397,500 2,741,743,300 1,632,655,200 3,010,943,600

2 2020 0.0095 0.1688 0.2230 0.01580.2363 0.01970.9019 0.5439 2,745,036,900 3,043,554,300 1,813,632,800 3,334,505,800

3 2005 0.0111 0.1359 0.3930 0.03840.0778 0.02780.9613 0.5223 413,184,100 429,806,500 239,531,300 458,574,200

3 2006 0.0092 0.1211 0.3800 0.03290.0993 0.02790.9643 0.5131 493,577,100 511,830,700 279,588,300 544,851,100

3 2007 0.0114 0.1258 0.3592 0.02600.1507 0.03180.9483 0.4824 585,687,900 617,589,600 318,322,900 659,817,700

3 2008 0.0130 0.1216 0.3071 0.02210.1511 0.03240.9627 0.4875 682,337,900 708,789,000 368,357,500 755,545,200

3 2009 0.0124 0.1170 0.3290 0.01500.1890 0.02410.9682 0.4877 877,610,800 906,433,500 469,294,700 962,335,500

3 2010 0.0132 0.1268 0.3147 0.01140.2131 0.02490.9653 0.5112 975,890,600 1,010,941,200 552,602,600 1,081,031,700
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3 2011 0.0146 0.1368 0.2979 0.01090.2298 0.02700.9554 0.5150 1,095,367,900 1,146,517,300 632,519,400 1,228,183,400

3 2012 0.0147 0.1432 0.2957 0.00990.2237 0.02750.9460 0.5231 1,232,056,600 1,302,321,900 730,987,900 1,397,282,800

3 2013 0.0146 0.1334 0.2965 0.00990.2269 0.02740.9039 0.5442 1,291,513,200 1,428,888,100 836,136,100 1,536,321,000

3 2014 0.0142 0.1487 0.2885 0.01190.2266 0.02800.8974 0.5508 1,390,279,300 1,549,176,700 922,291,000 1,674,413,000

3 2015 0.0130 0.1539 0.2698 0.01580.2356 0.02630.8937 0.5578 1,510,792,800 1,690,440,600 1,023,452,300 1,834,948,900

3 2016 0.0118 0.1494 0.2777 0.01520.2911 0.02200.8783 0.5480 1,701,591,000 1,937,405,100 1,148,835,500 2,096,370,500

3 2017 0.0113 0.1550 0.2695 0.01490.2604 0.02210.8707 0.5684 1,770,074,900 2,032,855,600 1,257,447,300 2,212,438,300

3 2018 0.0112 0.1719 0.2642 0.01460.2530 0.02310.8731 0.5755 1,853,615,400 2,123,109,900 1,336,543,000 2,322,269,300

3 2019 0.0111 0.1752 0.2653 0.01410.2626 0.02260.8637 0.5717 2,003,899,100 2,320,113,400 1,454,066,700 2,543,626,100

3 2020 0.0102 0.1706 0.2512 0.01560.2286 0.02190.8763 0.5770 2,255,861,000 2,574,290,100 1,623,136,900 2,813,225,400

4 2005 0.0002 0.0768 0.6615 0.23360.2204 0.02110.9032 0.5855 423,705,500 469,141,200 279,326,600 477,101,900

4 2006 0.0011 0.0822 0.5044 0.23430.1829 0.02940.9348 0.5805 491,707,400 525,994,100 310,230,900 534,394,300

4 2007 0.0082 0.0879 0.3352 0.23550.1379 0.03100.9255 0.5106 558,381,200 603,311,100 270,919,200 530,550,600

4 2008 0.0083 0.0941 0.4471 0.04320.1196 0.03030.9499 0.4298 638,720,000 672,381,000 301,498,400 701,435,100

4 2009 0.0081 0.1007 0.4311 0.02910.1711 0.02280.9452 0.4516 807,156,700 853,966,300 401,149,500 888,258,800

4 2010 0.0098 0.1159 0.3859 0.02030.1685 0.02570.9611 0.4632 941,415,500 979,517,000 478,800,800 1,033,740,600

4 2011 0.0110 0.1194 0.3589 0.01550.1915 0.02850.9283 0.4623 1,023,730,700 1,102,778,900 539,886,300 1,167,757,700

4 2012 0.0116 0.1261 0.3676 0.01660.1886 0.02810.9323 0.4646 1,164,728,700 1,249,298,800 615,341,100 1,324,434,200

4 2013 0.0119 0.1186 0.3630 0.01540.1966 0.02790.9142 0.4740 1,254,076,500 1,371,756,500 690,252,200 1,456,210,200

4 2014 0.0117 0.1282 0.3456 0.01550.1768 0.02920.8945 0.4845 1,336,453,800 1,494,153,300 773,999,600 1,597,415,200
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4 2015 0.0107 0.1340 0.3328 0.02390.1846 0.02660.8903 0.4781 1,476,026,100 1,657,950,800 850,667,500 1,779,139,300

4 2016 0.0099 0.1304 0.3490 0.02370.2230 0.02100.8874 0.4762 1,619,404,500 1,824,847,000 931,936,400 1,957,006,100

4 2017 0.0095 0.1374 0.3296 0.01810.2018 0.02190.8749 0.4900 1,716,900,900 1,962,398,500 1,031,631,100 2,105,338,200

4 2018 0.0093 0.1512 0.3127 0.01590.1844 0.02330.8823 0.5069 1,847,061,200 2,093,468,400 1,146,154,200 2,260,947,100

4 2019 0.0090 0.1613 0.3049 0.01400.2053 0.02050.8747 0.5153 2,004,677,000 2,291,852,600 1,281,961,000 2,487,828,800

4 2020 0.0083 0.1659 0.2923 0.01570.1824 0.02200.8709 0.5349 2,176,741,700 2,499,430,100 1,455,243,300 2,720,504,700

5 2005 0.0074 0.1120 0.3678 0.04620.0523 0.02450.9224 0.5131 123,526,799 133,923,600 72,918,736 142,113,200

5 2006 0.0080 0.1083 0.3602 0.02010.0782 0.02760.9471 0.5297 154,158,400 162,768,100 90,908,300 171,626,300

5 2007 0.0108 0.1444 0.4026 0.02050.1318 0.02840.9214 0.5147 181,953,900 197,482,900 108,275,800 210,362,600

5 2008 0.0119 0.1347 0.3938 0.01920.1368 0.03010.9275 0.4849 234,889,000 253,261,300 129,877,600 267,825,500

5 2009 0.0100 0.1200 0.3887 0.01360.1752 0.02290.9279 0.5444 291,789,400 314,471,200 180,153,800 330,913,700

5 2010 0.0108 0.1236 0.3111 0.01120.1902 0.02460.9303 0.5543 346,811,200 372,793,600 219,049,000 395,159,300

5 2011 0.0119 0.1244 0.3013 0.00860.1984 0.02590.9095 0.5433 394,593,900 433,838,900 250,538,500 461,117,700

5 2012 0.0118 0.1407 0.2971 0.00920.1901 0.02660.9071 0.5461 443,749,400 489,193,200 287,962,800 527,337,900

5 2013 0.0111 0.1208 0.2935 0.01050.2206 0.02520.8871 0.5357 491,394,100 553,945,300 319,306,300 596,093,700

5 2014 0.0108 0.1404 0.3029 0.01250.2073 0.02360.8718 0.5352 505,170,500 579,469,400 335,478,700 626,829,900

5 2015 0.0099 0.1349 0.3036 0.01510.2290 0.02220.8612 0.5080 569,902,400 661,727,000 363,456,800 715,536,200

5 2016 0.0087 0.1402 0.3160 0.01520.2485 0.01880.7699 0.4771 598,257,600 777,075,900 400,904,600 840,316,600

5 2017 0.0081 0.1400 0.3185 0.01500.2840 0.01730.7460 0.4818 623,786,600 836,198,300 435,449,900 903,825,400

5 2018 0.0080 0.1437 0.3150 0.01490.2805 0.01510.7812 0.5439 689,464,800 882,586,300 518,365,300 953,117,100
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5 2019 0.0080 0.1483 0.3011 0.01470.2718 0.01580.7682 0.5775 699,456,200 910,468,800 572,056,800 990,560,000

5 2020 0.0077 0.1525 0.2829 0.01670.2671 0.01770.7651 0.6195 751,228,800 981,898,800 662,718,193 1,069,761,600

6 2005 0.0049 -0.0147 0.3930 0.09570.0611 0.02010.9149 0.5538 47,424,294 51,833,932 28,550,395 51,555,670

6 2006 0.0047 -0.0039 0.3940 0.07580.0663 0.02220.9231 0.5607 55,045,390 59,629,904 33,424,730 59,611,662

6 2007 0.0075 0.0719 0.3181 0.04490.0862 0.02540.8821 0.5344 63,038,288 71,466,518 39,510,385 73,935,427

6 2008 0.0091 0.0910 0.3361 0.02000.1091 0.02800.8879 0.5289 72,686,460 81,860,606 45,052,067 85,183,814

6 2009 0.0074 0.1039 0.3930 0.01250.1482 0.01970.8968 0.5278 103,090,369 114,957,465 63,215,129 119,769,611

6 2010 0.0095 0.1102 0.3544 0.00750.1447 0.02180.8748 0.5125 122,692,508 140,248,764 76,055,524 148,395,034

6 2011 0.0112 0.1057 0.3195 0.00640.1618 0.02490.8853 0.5012 144,942,741 163,719,597 86,878,223 173,334,561

6 2012 0.0117 0.1099 0.2997 0.00740.1689 0.02540.9028 0.4376 195,450,200 216,497,300 99,733,100 227,929,500

6 2013 0.0114 0.1057 0.3158 0.00860.2433 0.01960.9036 0.4729 204,388,200 226,203,400 114,213,800 241,508,600

6 2014 0.0112 0.1121 0.2982 0.01190.2622 0.02300.8964 0.4645 229,252,400 255,752,700 127,143,000 273,701,000

6 2015 0.0100 0.1187 0.2691 0.01610.2991 0.02250.8611 0.4658 253,490,900 294,366,300 147,542,400 316,771,000

6 2016 0.0082 0.1080 0.2877 0.01600.3218 0.01590.7830 0.4357 295,124,100 376,897,400 175,164,400 402,004,200

6 2017 0.0081 0.1349 0.3192 0.01590.3649 0.01320.7534 0.4845 285,011,200 378,280,700 198,081,800 408,824,300

6 2018 0.0078 0.1301 0.2879 0.01590.3635 0.01740.7589 0.5419 306,205,200 403,485,900 236,127,800 435,733,200

6 2019 0.0082 0.1390 0.2727 0.01560.2012 0.02310.7964 0.5586 346,220,800 434,737,700 264,413,600 473,343,100

6 2020 0.0075 0.1390 0.2638 0.01380.1945 0.02290.8040 0.5481 395,001,200 491,311,200 294,243,500 536,811,000

7 2005 0.0038 0.0823 0.4572 0.03040.0317 0.02110.9110 0.5870 29,853,674 32,769,837 20,905,661 35,612,842

7 2006 0.0036 0.0828 0.4274 0.02730.0451 0.02180.9099 0.5704 39,426,166 43,329,673 25,380,298 44,493,953
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7 2007 0.0040 0.0827 0.4039 0.02250.0563 0.02280.8600 0.5040 49,816,207 57,928,265 29,854,935 59,233,827

7 2008 0.0046 0.1140 0.4141 0.01820.0685 0.02430.8128 0.4725 57,236,373 70,421,583 34,566,797 73,163,719

7 2009 0.0047 0.1020 0.4488 0.01500.0827 0.02210.8144 0.4961 66,393,438 81,522,225 41,945,225 84,545,643

7 2010 0.0063 0.1058 0.4331 0.01180.0779 0.02460.8571 0.4950 86,120,196 100,473,456 51,486,343 104,023,044

7 2011 0.0080 0.1168 0.4189 0.00920.1055 0.02810.8741 0.4776 103,166,881 118,021,106 59,420,410 124,414,118

7 2012 0.0093 0.1085 0.3995 0.00880.1163 0.02710.8947 0.4701 126,525,508 141,413,744 69,986,128 148,886,006

7 2013 0.0098 0.0988 0.3893 0.00900.1522 0.02670.9181 0.4788 145,657,800 158,642,800 80,072,600 167,244,700

7 2014 0.0102 0.1103 0.3757 0.01090.1586 0.02690.9074 0.4948 158,755,600 174,952,900 91,610,500 185,162,800

7 2015 0.0097 0.1085 0.3501 0.01520.2296 0.02420.8526 0.5157 162,186,300 190,221,600 104,193,700 202,060,400

7 2016 0.0090 0.1136 0.3450 0.01670.2523 0.02290.7232 0.5026 159,343,300 220,326,200 118,435,500 235,623,500

7 2017 0.0082 0.1237 0.3296 0.01760.3085 0.02010.7118 0.5403 166,526,300 233,942,900 135,558,500 250,892,700

7 2018 0.0081 0.1319 0.3258 0.01850.2802 0.01890.7253 0.5816 178,556,400 246,186,500 155,893,728 268,058,000

7 2019 0.0078 0.1389 0.3059 0.01820.2511 0.01790.7173 0.6585 197,361,300 275,145,200 198,923,792 302,078,900

7 2020 0.0067 0.1308 0.2793 0.01820.1511 0.01750.7289 0.8452 227,201,200 311,716,100 287,353,718 339,981,600

8 2005 0.0015 0.0370 0.0000 0.09330.0697 0.02730.9771 0.6730 21,228,504 21,727,028 14,961,543 22,232,469

8 2006 0.0054 0.0371 0.4556 0.07980.0684 0.02940.9808 0.6721 24,927,557 25,416,365 17,524,481 26,076,069

8 2007 0.0086 0.0577 0.3893 0.05620.0771 0.03100.9238 0.6121 31,366,574 33,953,330 21,578,963 35,253,936

8 2008 0.0015 0.0858 0.3599 0.00680.0807 0.03020.8658 0.5938 39,657,707 45,803,938 28,171,469 47,444,017

8 2009 0.0094 0.0888 0.4176 0.00680.1003 0.02470.9320 0.6049 52,877,488 56,734,143 35,556,255 58,781,103

8 2010 0.0095 0.1019 0.4084 0.00580.1101 0.02490.9297 0.5511 64,528,240 69,409,719 40,096,608 72,761,007



64

8 2011 0.0104 0.1151 0.3999 0.00530.1438 0.02530.8507 0.4849 100,625,492 118,279,636 61,007,534 125,817,694

8 2012 0.0094 0.1137 0.3941 0.00950.1662 0.02370.9038 0.4409 137,533,051 152,173,799 70,826,239 160,653,676

8 2013 0.0087 0.0990 0.4077 0.00890.2294 0.02310.9371 0.4399 166,779,100 177,966,000 83,212,700 189,174,100

8 2014 0.0097 0.1086 0.3633 0.01020.2714 0.02570.9334 0.4590 191,863,400 205,551,000 100,363,700 218,645,900

8 2015 0.0093 0.1094 0.3131 0.01450.3052 0.02770.8718 0.4734 204,502,700 234,564,900 118,687,200 250,714,900

8 2016 0.0083 0.1153 0.2597 0.01740.2920 0.02750.8411 0.4862 231,418,600 275,126,300 143,586,900 295,343,400

8 2017 0.0075 0.1120 0.2989 0.01700.3395 0.02370.8034 0.5111 243,132,400 302,642,000 166,042,000 324,847,400

8 2018 0.0074 0.1150 0.3032 0.01740.3387 0.02350.7997 0.5703 254,188,000 317,855,000 194,975,700 341,859,200

8 2019 0.0077 0.1322 0.2961 0.01640.3335 0.02620.7800 0.5736 282,845,900 362,608,700 225,934,900 393,907,000

8 2020 0.0069 0.1329 0.2911 0.01180.3478 0.02530.7712 0.5843 316,548,600 410,438,300 261,084,100 446,851,400

9 2005 0.0049 0.0804 0.0000 0.01970.0439 0.02340.9418 0.6393 52,508,346 55,755,321 36,664,638 57,352,267

9 2006 0.0053 0.0927 0.4035 0.01830.0568 0.02740.9439 0.6500 62,734,354 66,463,803 44,811,055 68,935,844

9 2007 0.0068 0.0915 0.3862 0.01460.0695 0.03020.9299 0.5854 82,455,421 88,668,248 53,565,765 91,498,035

9 2008 0.0112 0.0906 0.3669 0.01210.0768 0.02910.9227 0.5203 116,973,439 126,772,364 68,126,657 130,942,544

9 2009 0.0090 0.1034 0.3599 0.00800.0799 0.02100.9657 0.5611 150,127,775 155,463,051 91,050,803 162,271,796

9 2010 0.0100 0.1202 0.3306 0.00510.0921 0.02490.9557 0.5130 197,649,841 206,813,092 112,411,299 219,141,077

9 2011 0.0112 0.1270 0.2879 0.00440.1088 0.02600.9041 0.4851 229,196,339 253,515,091 130,232,395 268,469,369

9 2012 0.0117 0.1245 0.2871 0.00510.1188 0.02580.9039 0.4796 268,092,900 296,604,800 150,880,600 314,570,700

9 2013 0.0121 0.1097 0.2583 0.00740.1548 0.02460.9044 0.4689 314,081,500 347,289,800 172,574,500 368,012,500

9 2014 0.0120 0.1133 0.2312 0.01060.1950 0.02500.8863 0.4706 348,553,500 393,263,900 197,461,400 419,592,400
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9 2015 0.0110 0.1229 0.2186 0.01560.2205 0.02450.8458 0.4305 399,709,700 472,575,200 217,141,300 504,435,200

9 2016 0.0098 0.1165 0.2316 0.01890.2855 0.01890.7921 0.4566 434,397,800 548,432,900 267,455,700 585,726,300

9 2017 0.0092 0.1202 0.2434 0.02140.3166 0.01860.7627 0.5057 435,225,400 570,625,500 310,385,300 613,724,000

9 2018 0.0091 0.1367 0.2512 0.01910.2892 0.01940.7436 0.5494 432,108,400 581,122,600 345,548,900 628,960,600

9 2019 0.0090 0.1386 0.2258 0.02040.2779 0.02080.7235 0.5536 466,267,000 644,487,800 387,819,100 700,592,900

9 2020 0.0079 0.1464 0.2378 0.01730.2364 0.02020.7263 0.5572 530,529,700 730,440,100 443,022,800 795,021,800

10 2005 0.0060 0.0813 0.3993 0.02330.0456 0.01730.9099 0.4998 42,064,807 46,230,872 23,745,995 47,509,410

10 2006 0.0069 0.0871 0.3855 0.01530.0486 0.01890.8794 0.5152 52,896,091 60,150,468 31,823,625 61,770,434

10 2007 0.0116 0.1173 0.3653 0.01150.0874 0.02130.8573 0.4617 69,649,363 81,243,819 39,302,878 85,133,527

10 2008 0.0121 0.1124 0.3490 0.00830.1000 0.02430.8389 0.4800 81,534,024 97,187,678 48,998,577 102,089,882

10 2009 0.0112 0.1075 0.3669 0.00540.1112 0.02180.8942 0.5194 113,789,751 127,256,409 69,196,254 133,216,155

10 2010 0.0116 0.1122 0.3291 0.00420.1213 0.02230.8821 0.4555 155,042,193 175,767,809 84,256,764 184,967,338

10 2011 0.0120 0.1104 0.3195 0.00380.1579 0.02310.8602 0.4023 197,211,000 229,272,000 96,894,000 240,879,800

10 2012 0.0123 0.1206 0.2673 0.00430.1795 0.02320.8790 0.3705 270,770,200 308,034,000 120,454,200 325,097,500

10 2013 0.0119 0.1083 0.2671 0.00760.2269 0.02380.9142 0.3591 317,788,900 347,626,400 132,068,200 367,743,500

10 2014 0.0117 0.1129 0.2378 0.01100.2280 0.02440.8530 0.3516 353,592,800 414,530,300 154,925,200 440,639,900

10 2015 0.0104 0.1119 0.2159 0.01460.2197 0.02450.8531 0.3255 424,963,600 498,150,300 172,482,200 529,888,000

10 2016 0.0095 0.1202 0.2339 0.01650.2477 0.02140.7704 0.3298 441,575,900 573,148,500 200,736,600 608,589,500

10 2017 0.0092 0.1219 0.2763 0.01590.3087 0.01730.7562 0.3660 453,295,200 599,409,000 234,883,100 641,684,200

10 2018 0.0093 0.1220 0.2689 0.01570.3030 0.01820.7450 0.4229 464,839,500 623,907,300 283,844,500 671,165,700
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10 2019 0.0096 0.1336 0.2603 0.01540.3001 0.02080.7624 0.4681 502,876,900 659,602,900 334,518,000 714,568,100

10 2020 0.0090 0.1347 0.2416 0.01250.2125 0.02360.7664 0.4899 557,132,100 726,919,700 386,732,100 789,400,000

11 2005 0.0056 0.0906 0.0000 0.02580.0903 0.02690.8944 0.6433 63,440,355 70,931,248 47,218,500 73,398,303

11 2006 0.0085 0.1140 0.3794 0.02120.1206 0.02720.9587 0.5882 84,261,100 87,894,200 54,942,000 93,410,200

11 2007 0.0135 0.1067 0.3505 0.01540.1772 0.03110.9352 0.4993 116,205,400 124,256,800 65,441,700 131,055,200

11 2008 0.0145 0.1134 0.3678 0.01110.1587 0.03420.9158 0.5425 136,644,000 149,201,600 85,275,400 157,179,700

11 2009 0.0100 0.1045 0.4486 0.00820.1779 0.02230.9085 0.5618 179,434,700 197,515,800 116,181,700 206,794,100

11 2010 0.0115 0.1147 0.3990 0.00680.1739 0.02650.9258 0.5836 210,018,900 226,850,100 140,216,000 240,250,700

11 2011 0.0139 0.1153 0.3619 0.00560.1760 0.03060.9224 0.5740 242,575,900 262,996,100 160,437,100 279,497,100

11 2012 0.0146 0.1214 0.3598 0.00610.1867 0.03030.8701 0.5467 279,113,600 320,771,200 186,332,500 340,821,900

11 2013 0.0139 0.1114 0.3436 0.00830.2409 0.02820.8771 0.5349 328,945,800 375,044,300 214,833,000 401,639,900

11 2014 0.0128 0.1238 0.3054 0.01110.2965 0.02520.9061 0.5175 400,188,600 441,676,900 244,875,400 473,182,900

11 2015 0.0113 0.1257 0.2767 0.01680.2893 0.02750.8377 0.5004 428,325,900 511,322,000 273,944,400 547,497,800

11 2016 0.0109 0.1333 0.2767 0.01870.3218 0.02500.7867 0.5304 435,765,600 553,894,900 315,164,900 594,231,100

11 2017 0.0115 0.1548 0.3023 0.01610.3324 0.02430.7746 0.5422 450,346,300 581,424,600 341,461,200 629,763,800

11 2018 0.0124 0.1568 0.3102 0.01360.3117 0.02570.7898 0.5559 489,839,200 620,212,400 374,994,900 674,572,900

11 2019 0.0132 0.1554 0.3209 0.01160.3142 0.02590.7987 0.5767 543,056,200 679,953,300 427,730,000 741,724,000

11 2020 0.0123 0.1654 0.3330 0.01070.3200 0.02490.8370 0.5746 638,753,700 763,109,400 480,436,100 836,144,800

12 2005 0.0058 0.0811 0.4435 0.03880.0531 0.02660.9741 0.6017 55,649,100 57,127,500 35,802,400 59,499,300

12 2006 0.0057 0.0941 0.4420 0.01690.0597 0.02870.9625 0.6414 64,973,300 67,502,900 45,338,100 70,685,900
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12 2007 0.0096 0.1527 0.3489 0.01480.0898 0.03120.9533 0.5596 88,382,000 92,709,500 56,586,600 101,123,600

12 2008 0.0121 0.1432 0.3297 0.01360.0896 0.03330.9652 0.5484 105,444,000 109,249,100 65,135,200 118,783,700

12 2009 0.0098 0.1014 0.3995 0.00950.1202 0.02510.9694 0.5918 161,697,600 166,802,300 105,047,900 177,503,100

12 2010 0.0113 0.1131 0.3383 0.00670.1181 0.02630.9569 0.5987 187,247,900 195,677,600 124,602,600 208,131,400

12 2011 0.0127 0.1227 0.2986 0.00600.1307 0.03000.9677 0.5101 250,359,700 258,710,000 141,077,900 276,588,100

12 2012 0.0109 0.1344 0.3151 0.00740.1402 0.02810.9523 0.5499 262,524,900 275,685,300 162,757,600 295,993,900

12 2013 0.0120 0.1124 0.3140 0.01030.1790 0.02600.9416 0.5218 321,134,500 341,046,800 189,992,100 364,119,300

12 2014 0.0106 0.1233 0.3032 0.01300.2178 0.02400.9138 0.5162 353,786,600 387,146,900 213,633,200 413,881,500

12 2015 0.0090 0.1187 0.2785 0.01300.2602 0.02130.8852 0.4819 425,131,900 480,260,600 246,828,300 512,229,200

12 2016 0.0076 0.1198 0.2756 0.01690.2958 0.02000.8331 0.4725 462,073,600 554,655,400 280,238,400 593,105,000

12 2017 0.0074 0.1165 0.2992 0.01680.3294 0.01790.7988 0.5471 420,564,300 526,525,800 310,598,400 567,769,100

12 2018 0.0077 0.1247 0.3057 0.01770.3051 0.01940.7895 0.5795 443,187,500 561,362,800 351,565,000 606,671,400

12 2019 0.0076 0.1244 0.2770 0.01650.2781 0.02120.8080 0.5766 502,438,000 621,790,900 389,260,200 675,043,300

12 2020 0.0069 0.1301 0.2665 0.01640.1739 0.02260.8252 0.5805 573,592,700 695,112,300 436,019,600 751,116,100

13 2005 0.0077 0.1206 0.3109 0.01210.0430 0.01050.9419 0.4625 21,211,152 22,520,214 10,777,133 23,304,382

13 2006 0.0084 0.1278 0.2797 0.01220.0455 0.01100.9254 0.4599 24,351,006 26,312,860 12,552,705 27,296,889

13 2007 0.0106 0.2011 0.2503 0.02060.0566 0.01150.8438 0.4328 27,640,454 32,755,500 15,332,413 35,422,294

13 2008 0.0140 0.1966 0.2340 0.01550.0543 0.01200.9189 0.4501 35,211,193 38,320,739 18,769,032 41,702,102

13 2009 0.0118 0.1435 0.2627 0.01850.0711 0.01030.9528 0.5013 47,246,720 49,589,155 26,745,011 53,346,932

13 2010 0.0107 0.1262 0.3030 0.00690.0762 0.01300.8873 0.4468 61,280,961 69,064,362 32,760,280 73,321,050
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13 2011 0.0105 0.1206 0.2635 0.00530.0911 0.01350.8634 0.4141 78,228,505 90,606,515 39,607,692 95,649,868

13 2012 0.0112 0.1290 0.2578 0.00590.1084 0.01360.9110 0.4317 95,497,221 104,827,821 48,344,529 111,996,893

13 2013 0.0109 0.1094 0.2551 0.00650.1507 0.01440.9135 0.4255 114,957,833 125,845,774 56,885,223 133,676,385

13 2014 0.0109 0.1108 0.2465 0.00860.1448 0.01540.8654 0.4295 123,601,600 142,829,300 65,471,800 152,443,700

13 2015 0.0100 0.1227 0.2499 0.01120.1742 0.01490.8171 0.4054 141,200,900 172,809,500 74,791,700 184,490,900

13 2016 0.0090 0.1220 0.2581 0.01270.2163 0.01480.7589 0.4101 149,701,400 197,256,000 86,795,500 211,633,900

13 2017 0.0085 0.1241 0.2685 0.01240.2240 0.01320.7278 0.4460 156,699,800 215,309,100 103,902,300 232,980,500

13 2018 0.0082 0.1207 0.2519 0.01460.1740 0.01310.7344 0.4737 174,693,500 237,873,100 121,864,500 257,286,500

13 2019 0.0081 0.1206 0.2323 0.01400.1379 0.01950.7542 0.5141 190,670,300 252,807,700 140,699,800 273,704,000

13 2020 0.0077 0.1205 0.2281 0.01380.1232 0.02110.7660 0.5247 205,200,300 267,887,100 152,165,600 290,001,400

14 2005 0.0028 0.1103 0.3802 0.03170.0078 0.01120.9058 0.3407 10,293,745 11,363,728 4,372,902 12,836,279

14 2006 0.0033 0.1303 0.4453 0.02560.0142 0.01210.9297 0.4785 13,274,802 14,279,211 7,263,801 15,179,600

14 2007 0.0050 0.0926 0.3846 0.01950.0301 0.01130.9371 0.5713 16,244,100 17,334,600 10,507,800 18,393,300

14 2008 0.0108 0.1050 0.3647 0.01820.0492 0.01240.9339 0.5802 19,985,200 21,400,800 13,068,500 22,523,900

14 2009 0.0093 0.1074 0.3784 0.01450.0661 0.01120.8836 0.5726 27,874,000 31,546,700 18,926,100 33,050,500

14 2010 0.0110 0.1182 0.3614 0.01060.0706 0.01310.8894 0.5441 36,263,100 40,774,500 23,420,400 43,043,700

14 2011 0.0124 0.1282 0.3404 0.00960.0823 0.01350.8945 0.5513 43,500,500 48,633,400 28,342,500 51,414,600

14 2012 0.0121 0.1216 0.3341 0.01010.0919 0.01420.9395 0.5272 57,879,628 61,609,826 34,282,727 65,023,791

14 2013 0.0116 0.1163 0.3230 0.01150.1111 0.01480.9232 0.5252 66,081,861 71,575,705 40,107,327 76,365,217

14 2014 0.0097 0.1224 0.2957 0.01300.1153 0.01510.9026 0.4578 88,661,686 98,224,396 47,536,355 103,830,905
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14 2015 0.0082 0.1154 0.2937 0.01430.1456 0.01430.8759 0.4234 107,279,320 122,479,877 54,638,934 129,033,334

14 2016 0.0074 0.1151 0.2921 0.01430.1902 0.01380.8097 0.3958 122,602,317 151,408,548 63,255,489 159,829,245

14 2017 0.0071 0.1262 0.2880 0.01410.1801 0.01480.7455 0.4111 123,589,523 165,772,320 72,784,407 177,055,099

14 2018 0.0072 0.1255 0.2868 0.01390.1556 0.02110.6907 0.4486 124,423,864 180,131,829 86,397,752 192,582,321

14 2019 0.0075 0.1289 0.2564 0.01380.1411 0.02090.6960 0.4895 134,234,524 192,862,247 101,090,129 206,505,839

14 2020 0.0071 0.1265 0.2346 0.01320.1107 0.01890.6750 0.4987 145,509,980 215,581,364 116,596,408 233,789,291

15 2005 0.0093 0.1087 0.2783 0.02170.0387 0.01280.8128 0.4972 18,478,500 22,734,500 11,816,800 23,766,300

15 2006 0.0095 0.1162 0.2937 0.03480.0408 0.01310.7997 0.4610 20,036,900 25,056,200 12,118,800 26,290,300

15 2007 0.0103 0.1127 0.3155 0.02410.0570 0.01330.7507 0.4721 22,088,900 29,422,500 14,588,000 30,898,600

15 2008 0.0091 0.1127 0.3530 0.02230.0602 0.01520.8065 0.4694 28,136,900 34,889,600 17,262,600 36,773,600

15 2009 0.0087 0.1029 0.3922 0.01590.0846 0.01480.7501 0.5110 33,342,100 44,452,700 23,813,600 46,603,900

15 2010 0.0097 0.1070 0.3606 0.01120.0735 0.01550.7622 0.5118 40,952,200 53,728,800 29,008,800 56,677,500

15 2011 0.0095 0.1175 0.3803 0.00980.0887 0.01670.7522 0.4964 46,676,400 62,052,400 32,552,300 65,580,000

15 2012 0.0102 0.1317 0.3333 0.00840.0922 0.02250.9102 0.4667 70,503,444 77,463,234 38,121,751 81,690,395

15 2013 0.0104 0.1194 0.2931 0.00820.1183 0.02180.8918 0.4408 82,169,929 92,140,243 43,095,361 97,772,241

15 2014 0.0105 0.1257 0.2506 0.00980.1491 0.02200.8843 0.3977 98,426,550 111,309,324 47,219,436 118,745,220

15 2015 0.0099 0.1265 0.2299 0.01190.1769 0.02010.8287 0.3598 112,401,867 135,630,609 52,136,525 144,914,049

15 2016 0.0089 0.1317 0.2289 0.01170.1912 0.01730.6900 0.3061 113,108,910 163,915,249 53,739,653 175,537,110

15 2017 0.0086 0.1433 0.2447 0.01150.2082 0.01250.8501 0.3558 141,145,796 166,032,554 64,319,132 180,776,694

15 2018 0.0094 0.1300 0.2052 0.01140.1559 0.01650.7564 0.4036 141,145,796 186,600,379 81,836,020 202,777,240
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Total Bank Assets (Ten thousand yuan)

Total bank deposits (Ten thousand yuan)

Total Bank Liabilities (Ten thousand yuan)

15 2019 0.0095 0.1384 0.1998 0.01150.1510 0.01750.7759 0.4207 159,816,906 205,985,531 94,122,063 223,708,194

15 2020 0.0089 0.1286 0.1893 0.01220.1260 0.02140.7709 0.4314 175,090,306 227,120,500 106,205,908 246,214,402
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