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Abstract: By discussing the logical relationship between blockchain technology, 

technological innovation and the development of leasing system, a theoretical 

framework from blockchain technology to realizing the continuous development of 

leasing system is constructed. According to the inherent meaning of the development 

of blockchain technology and leasing system, the measurement indicators are 

designed, the coupling coordination model is used to analyze the dynamic evolution 

process of blockchain technology and leasing system. Finally, the mediation effect 

model is used to verify the concrete path from blockchain technology to the realization 

of leasing system. 
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1. Introduction 

With the gradual maturity of digital basic technology, China's digital economy market 

has ushered in new development opportunities. With the help of the medium of digital 

technology, many traditional industries that have been caught in the quagmire of 

development have undergone digital transformation and upgrading in a way of 

unifying data technology and the market, and have regained new vitality. From a 

macro perspective, the new crown epidemic has accelerated the development of my 

country's digital economy and changed the way of life of the public in terms of office, 

education, and consumption. For the housing leasing industry, traditional offline 

marketing is no longer suitable for people's housing needs in the post-epidemic 

context, and digital transformation is imminent. 
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With the introduction of policies such as "simultaneous development of renting and 

purchasing" and "same rights for renting and selling" in the report of the 19th National 

Congress of the Communist Party of China, housing leasing will continue to play an 

important role in the long-term economic mechanism in the future. At present, nearly 

60 cities and regions in China have successively introduced policies related to rental 

housing. According to the Oriental Fortune Research Report, China's current rental 

population is about 190 million, and it is expected to grow to 270 million by 2030. At 

the same time, the number of college graduates in my country has broken new highs 

and the urban population has increased year by year. From the government's policy 

support to land transfers to the establishment and development of major rental 

platforms, it is foreseeable that the "rental era" has quietly arrived. In the traditional 

rental platform, the housing agency usually publishes the listing information, and then 

the agency contacts the buyer and seller. When both parties are satisfied, the rental 

contract is signed, and a certain service fee is also paid to the agency. However, when 

the rental platform becomes larger and larger, and has a large number of housing 

information and users, it is easy to form an information monopoly in the market, 

thereby further manipulating the trend of rent and raising the service fee of 

intermediaries. As an ordinary user, if there are no resources in hand, they can only 

accept unfair services. Therefore, the use of information technology to empower the 

housing leasing industry has become the general trend. 

In a safe and reliable environment, multiple participants join the platform to obtain 

information without barriers and realize data sharing. This paper studies the 

advantages of blockchain technology such as decentralization, autonomy, openness, 

anonymity and immutability, reliability and traceability of data security, and explores 

a new model of housing leasing based on blockchain technology. The algorithm 

reconstructs the trust mechanism, realizes the goals of real and credible housing 

listings, low transaction costs, and transparent and open contracts, solves the 

problems people encounter in the process of renting a house, and makes the public 

feel the economic value and social value brought by the development of the digital 

economy. 

At present, China is still in the peak of industrialization, urban and rural population 

flow frequently, many urban office workers and families have rental demand, 

especially the graduates who have just entered the society have a greater rigid 

demand for housing. Niu Ruanxia and Yao Zhanqi (2019) used the joint analysis 

method to investigate tenants' preferences on Internet platforms and pointed out that 

tenants pay the most attention to credibility and also pay more attention to the 

matching degree of housing resources and personal needs [1]. Zeng Fei and Xu 

Zhiyong (2019) analyzed the current situation of the real estate market and pointed 
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out that the accurate matching of housing information and tenants' needs is the key 

to improve tenants' satisfaction and achieve transactions [2]. Hao Jinlei and Yin Meng  

(2019), based on their rooted analysis of short-term rental platforms, believe that 

under the background of sharing economy, the innovative operation of short-term 

rental platform business model is inseparable from the construction of the ecosystem 

of accommodation sharing economy information platform [3]. Based on the analysis 

of Tujia short-term rental platform, Wu Liang (2019) believes that under the 

background of sharing economy, the accurate docking of information transmission and 

matching of housing rental platform is the key to boost the benign development of 

housing rental industry [4]. 

 

2. Research Design 

This paper constructs indicators from the three dimensions of blockchain node 

indicators, P2P subsystem indicators and system node indicators to measure the 

development level of blockchain technology, and then constructs indicators from the 

three dimensions of landlords, tenants and intelligent intermediary nodes to evaluate 

the intelligent leasing system and measure the development level. Finally, taking 

technological innovation as the intermediary variable, this paper attempts to analyze 

the specific path of blockchain technology to promote the development of intelligent 

leasing system. 

2.1 Comprehensive evaluation system 

Establish a comprehensive evaluation system for the development of blockchain 

technology and intelligent leasing system, as shown in Table 1. 

Table 1. Comprehensive evaluation system for the development of blockchain 

technology and intelligent leasing system 

First-level indicator Secondary indicators Three-level indicator 

Blockchain technology 

Blockchain Node 
Metrics 

Number of blocks produced 

Transactions processed 

Processing time 

Complete time 

P2PSubsystem 
Indicators 

Transactions per second 

Number of active users 

Amount and structure of 
traffic 

System Node Metrics 

CPU 

RAM 

Storage 

Internet 

Smart Rental System Landlord 

Expected income 

Number of houses 

Listing parameters 
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Landlord creditworthiness 

Tenant 

Expected spending 

Real estate information 

Tenant needs 

Tenant creditworthiness 

Smart intermediary 
node 

User match time 

User match fit 

After-sales service times 

 

2.2 The Model Construction 

First, the entropy method is used to comprehensively evaluate the development of 

blockchain technology and intelligent leasing system in each province, and then the 

coupling coordination model is used to measure the coupling coordination of the two 

systems, and analyze its dynamic evolution process. Linear regression is carried out 

on the two systems of blockchain technology and intelligent leasing system 

development, and the promotion of blockchain technology development to the 

development of intelligent leasing system is measured as a whole. Finally, the 

intermediary effect model is used to analyze the promotion of blockchain technology 

to the development of intelligent leasing system.  

2.2.1. Entropy method 

(1) Standardize the original index data to eliminate the influence of different index 

units. For positive indicators: 

1 2

1 2 1 2

min{ , ,..., }

max{ , ,..., } min{ , ,..., }
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              (1) 

Where, 𝑧𝑖𝑗 represents the standardized variable value. 

(2) Calculate the weight of each indicator.  

Use the normalized values to perform the following operations. Calculate the 

proportion of each index: 

1

ij

ij n

ij
i

z
p

z





                                    (2) 

Where, 𝑧𝑖𝑗 represents the standardized index data. 

According to the definition of information entropy in information theory, the 

information entropy of a group of data: 
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Where, 𝑝𝑖�̇� represents the specific gravity of each indicator. 

The weight of each indicator is calculated by information entropy: 
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Where, 𝑒𝑗 represents the information entropy of each index solved. 

 
(3) Calculate the comprehensive score. 
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Where, 𝑤𝑖�̇� representsthe weight of each index. 

2.2.2. Coupling coordination model 

The coupling coordination model is used to measure the dependency between the 

blockchain technology and the development of the intelligent leasing system. U1 and 

U2 are the comprehensive evaluation scores of the development of blockchain 

technology and intelligent leasing system, respectively. The coupling degree C of the 

development of blockchain technology and intelligent leasing system is calculated by 

formula (6): 

C=
2√𝑈1×𝑈2

𝑈1+𝑈2
                                                       (6) 

Calculate the coupling coordination degree D of the development of blockchain 

technology and intelligent leasing system by formula (8): 

D = √𝐶 × 𝑇, T=𝛼𝑈1 + 𝛽𝑈2                                       (7) 

In formula (6), T represents the comprehensive evaluation index of the two systems, 

α and β represent the evaluation weight coefficients of the two systems, both values 

are 0.5. 

2.3 Empirical results and analysis 

Based on the evaluation index system of blockchain technology and intelligent leasing 

system, the entropy method is used to measure the weight of each index, and the 

results are as follows 

Table 2. Weight measures 

Index Weights 

Number of blocks produced 0.0604 

Transactions processed 0.0713 

Processing time 0.0767 

Complete time 0.1051 

Transactions per second 0.0892 

Number of active users 0.0542 

Amount and structure of traffic 0.0649 

CPU 0.0794 

RAM 0.0806 
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Storage 0.1017 

Internet 0.0738 

Expected income 0.0697 

Number of houses 0.0726 

Listing parameters 0.0854 

Landlord creditworthiness 0.0819 

Expected spending 0.0730 

Real estate information 0.0850 

Tenant needs 0.1018 

Tenant creditworthiness 0.0717 

User match time 0.0748 

User match fit 0.0485 

After-sales service times 0.1282 

From Table 2 that transaction time accounts for a relatively high proportion, indicating 

that the time cost of blockchain transactions plays an important role in the 

development of blockchain technology, and blockchain node indicators play an 

important role in blockchain development. 

The dynamic evolution of the coupling between the blockchain technology and the 

development of the intelligent leasing system is shown in the following table. 

Table 3. Evolution of coupling degree 

Years Coupling 

2015  0.8796 

2016  0.9772 

2017 0.9997 

2018  0.9962 

2019  0.9889 

2020  0.9971 

2021  0.9959 

From Table 3 that the coupling degree between the two systems has been at a high 

level, and since 2015, it has basically reached a coordinated coupling. 

Table 4. Evolution of coupling coordination degree 

Years Coupling coordination 

2015 0.3819 

2016 0.4741 

2017 0.5895 

2018 0.6701  

2019 0.7468  
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2020  0.8536  

2021 0.9173  

From Table 4, it can be seen that in 2015, the coupling coordination degree of the 

development of blockchain technology and intelligent leasing system was only 0.3819. 

In the following years, the coupling coordination degree of the two systems continued 

to rise. By 2021, the coupling coordination degree of the two systems has reached 

0.9173, during which it has experienced moderate imbalance, basic coordination, 

moderate coordination until high coordination, indicating that in 2015, the two systems 

were in the stage of moderate imbalance. At this time, the development of blockchain 

technology and intelligent leasing system restrain each other at a low level. By 2021, 

the development of blockchain technology and intelligent leasing system has promoted 

each other at a high level. 

 

3. Conclusions and Suggestions 

3.1 Conclusions 

This paper explores the integration of blockchain technology and housing rental 

system , and proposes a blockchain-based housing rental system for the key problems 

in existing housing rental platforms. The research results show that the blockchain-

based housing rental distribution system can provide tenants with an adaptive rental-

seeking and matching strategy. the interests of both parties to the lease. Due to the 

complexity of user information and transaction information, this paper proposes the 

design idea of separating the user information chain from the transaction chain. The 

system has the following characteristics: (1) It ensures the separation of user 

information and transaction information and the security and privacy of data in the 

case of non-trust. (2) The use of intelligent intermediaries instead of human 

intermediaries not only reduces the manpower and time costs of landlords, but also 

ensures the rights and interests of tenants, and solves the problem of bilateral trust 

in housing leasing. (3) Realize adaptive rent-seeking through smart contracts With the 

matching problem, it saves the tenants rent-seeking time. 

3.2 Suggestions 

(1) Structure upgrading. Using emerging information technologies such as blockchain 

and big data to promote the structural reform of the traditional rental industry and 

solve long-standing industry problems. Through distributed intelligent intermediary 

nodes, rent seeking and matching can be automatically completed between scattered 

rental requests and housing resources, so that housing resource scheduling is only 

related to rental demand, and has nothing to do with housing resource information 

mastered by housing resource intermediaries. Thus, the transaction information 

asymmetry in the traditional intermediary is avoided, which not only saves the 
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landlord's time and energy, but also ensures the tenants' rights and interests of renting, 

and solves the credit problems of both parties. 

(2)Promote development with technology. This article explores that through 

technological innovation, blockchain technology will play a certain role in promoting 

the development of intelligent leasing systems. Therefore, improving technology is 

also the top priority to promote the development of intelligent leasing systems. How 

to complete transactions more quickly, Completing transactions more conveniently is 

a matter of technological breakthroughs. 
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