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Abstract. With the rapid development of financial technology, block-chain technology has gradually 
emerged and has had a profound impact on the field of securities trading. This paper deeply 
discusses the core principles, application innovation, risk management and control, and regulatory 
transparency improvement of block-chain technology in securities trading, analyzes its practical 
application effects and challenges through case studies, and proposes coping strategies, aiming to 
provide a comprehensive theoretical basis and practical reference for the sustainable development 
and optimization of block-chain technology in the field of securities trading. 
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1. Introduction 

As a key component of financial markets, securities trading plays a pivotal role in the global 
economic system. However, traditional securities trading faces many problems, such as cumbersome 
transaction processes, long settlement cycles, insufficient information transparency, and complex risk 
management. In recent years, the emergence of blockchain technology has brought a new dawn to 
solve these problems. With its unique features such as distributed ledgers, cryptographic algorithms, 
and smart contracts, blockchain is expected to reshape the ecosystem of securities trading, improving 
transaction efficiency, reducing risks, and enhancing market confidence. 

2. Theoretical Basis Related to Block-chain and Securities Trading 

2.1 The Core Principles of Blockchain Technology 

Blockchain is a decentralized distributed ledger technology that ensures the security and integrity 
of data through cryptographic algorithms. Its distributed ledger is maintained by many nodes, each 
of which stores complete or partial ledger information. Transaction data is sequentially linked and 
encrypted in the form of blocks. The encryption algorithm ensures the privacy and immutability of 
data, allowing transaction information to be safely transmitted and stored in the network. Smart 
contracts are automated execution protocols based on blockchain, which automatically execute 
corresponding transaction terms when preset conditions are met without the intervention of third-
party intermediaries, greatly improving the automation and efficiency of transactions. 

2.2 The Basic Process and Key Elements of Securities Trading 

Securities trading involves multiple stages such as issuance, trading, settlement, custody, and 
storage of securities. In the issuance process, the issuer issues securities to investors through 
underwriters to raise funds; The trading process refers to the buying and selling of securities between 
investors on the stock exchange or over-the-counter market; The settlement process is responsible for 
clearing and delivering the funds and securities of both parties involved in the transaction; Custody 
and custody institutions are responsible for safeguarding investors' securities assets and providing 
related services. Among them, the accuracy and timeliness of transactions, the security and efficiency 
of settlements, and the transparency of information are key elements for the successful operation of 
securities trading. 
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Figure 1. Overview of block-chain 

2.3 Theoretical Basis for the Application of Blockchain Technology in Securities Trading 

The distributed ledger feature of blockchain enables securities trading information to be updated 
synchronously at multiple nodes, avoiding single point failures and data inconsistency problems, and 
improving the reliability of transaction data. Its tamper-proof feature ensures the authenticity and 
integrity of transaction records, providing strong support for the compliance and audit of securities 
trading. Smart contracts can automatically execute various rules and terms in the transaction process, 
reduce manual operation errors and human intervention, thereby effectively improving transaction 
efficiency and reducing transaction costs. These features are highly consistent with the key needs of 
securities trading, and have laid a solid theoretical foundation for the application of blockchain 
technology in securities trading. 

3. The Application of Blockchain in the Innovation of Securities Trading 
Processes 

3.1 Changes in the Securities Issuance Process 

In traditional securities issuance, there are often many intermediaries involved, and the process is 
complex and costly. The application of blockchain technology has given rise to new issuance models 
such as initial coin offerings (ICOs). With the help of a blockchain platform, ICO issuers are able to 
issue securities in the form of digital tokens directly to global investors, which greatly broadens 
financing channels and reduces issuance costs. At the same time, the traditional securities issuance 
process can also be optimized through the blockchain, such as using smart contracts to realize the 
automatic determination and execution of issuance conditions, improve the accuracy and efficiency 
of issuance, and make the issuance process more transparent and fair. 

3.2 Innovations in the Transaction Settlement Mechanism 

Traditional securities transaction settlement usually relies on centralized clearing institutions, and 
the settlement cycle is long, generally taking T+1 or even T+3 days to complete the delivery of funds 
and securities, during which there is a high counterparty risk. After the introduction of blockchain 
technology into the settlement of securities transactions, the funds and securities of both parties can 
be delivered in real time or near real time, which shortens the settlement cycle and reduces the risk 
exposure caused by the time difference. Because the distributed ledger of the blockchain ensures the 
consistency and immutability of transaction information, counterparties do not need to go through 
complex reconciliation and credit evaluation processes, and can directly settle according to the 
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transaction records on the blockchain, which effectively improves the security and efficiency of 
settlement 

3.3 Innovative Models of Securities Custody and Deposit Management 

The traditional securities custody and depository model mainly relies on centralized financial 
institutions, and investors' securities assets are exposed to potential threats such as institutional 
operational risks and moral hazard. A decentralized custody model supported by blockchain 
technology has emerged, and investors' securities assets are digitally recorded on the blockchain, and 
multiple nodes work together to maintain their security and integrity. This model not only improves 
the security of assets, but also makes the transfer and transaction of assets more convenient and 
transparent, so that investors can trace the flow and status of assets at any time, and enhance their 
sense of control and confidence in their assets 

4. Blockchain Helps Securities Trading Risk Management 

4.1 Market Risk Monitoring and Early Warning 

The real-time data updates and tamper proof features of blockchain technology provide a powerful 
data foundation for market risk monitoring. By conducting in-depth analysis of securities trading data 
on the blockchain, key market information such as fluctuations in securities prices and changes in 
trading volume can be obtained in real time, and a more accurate market risk model can be constructed. 
Once the market risk indicators exceed the preset threshold, the system can promptly issue warning 
signals to help investors and regulatory agencies take proactive measures and effectively reduce 
losses caused by market risks. 

4.2 Credit Risk Prevention and Control 

In securities trading, credit risk is an important source of risk, mainly due to the uncertainty of the 
counter-party's credit status. Blockchain builds a transparent and traceable credit evaluation system 
by recording the counter-party's detailed transaction history and credit data. Smart contracts can 
automatically set transaction terms, such as margin requirements, transaction limits, etc., based on 
the counter-party's credit score, and monitor the counter-party's credit status in real time during the 
transaction execution process. Once there is a sign of credit default, the corresponding risk prevention 
and control mechanism is automatically triggered, such as freezing transactions, adding margin or 
executing breach of contract compensation, thereby effectively reducing credit risk. 

4.3 Reduced Operational Risk 

In the traditional securities trading process, due to the involvement of a large number of manual 
operation steps, such as inputting and reviewing trading instructions, executing clearing and delivery 
instructions, it is easy to encounter operational risks such as human errors and non-standard operating 
procedures. The application of block-chain technology has achieved automation and standardization 
of the securities trading process, reducing the degree of manual intervention. Smart contracts 
automatically execute trading operations according to preset rules and processes, avoiding operational 
errors caused by human factors. At the same time, the distributed ledger of block-chain records the 
entire process of transactions, facilitating post audit and traceability, helping to timely detect and 
correct operational risk events, and improving the robustness of transaction operations. 

5. Case Study on the Application Practice of Blockchain Technology in 
Securities Trading 

5.1 Analysis of Successful Application Cases at Home and Abroad 

(1)Case 1: The Blockchain Equity Registration System of Shenzhen Stock Exchange 
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In China, the Shenzhen Stock Exchange actively explores the application of blockchain technology 
in the field of equity registration. Dr. Chen Qi, the project leader, led a team to build a blockchain 
based equity registration system. The system utilizes the distributed ledger technology of blockchain 
to record the complete and tamper proof equity information of enterprises in the blockchain network. 
Numerous listed companies, shareholders, and related financial institutions participate as nodes. For 
example, after a certain emerging technology company A registers its equity in the system, its 
shareholder information, equity ratio, equity changes and other data are clearly displayed on the 
blockchain. Whether it is internal management of equity structure, or conducting equity transactions, 
financing and other activities, all parties can quickly and accurately obtain trustworthy equity 
information. This application effectively avoids the problems of information fraud, registration errors, 
and untimely data updates that may occur in traditional equity registration, greatly improving the 
security and efficiency of equity transactions, while also reducing regulatory costs. Regulatory 
authorities can monitor equity changes in real time to ensure market order. 

(2)Case 2: Smart Contract Bond Issuance Platform of Shanghai Stock Exchange 
The Shanghai Stock Exchange has developed a smart contract bond issuance platform led by senior 

fintech expert Li Hua. The platform utilizes the smart contract function of blockchain to automate 
and intelligentize the bond issuance process. When a large enterprise B Group plans to issue bonds, 
after setting the parameters such as bond issuance scale, interest rate, and term on the platform, the 
smart contract automatically executes the bond issuance process. From investor subscription, 
fundraising to bond distribution, all processes are carried out in an orderly manner according to the 
pre-set smart contract terms. For example, in a bond issuance by Group B, numerous small and 
medium-sized investors and institutional investors participated in subscription through the platform. 
Smart contracts automatically completed share allocation and fund transfer based on subscription 
order and amount, making the entire process efficient and transparent, reducing human intervention 
and operational risks. Due to the immutable nature of blockchain, the entire process of bond issuance 
information can be traced, providing great convenience for investors and regulatory agencies and 
enhancing market confidence. 

(3)Case 3: Ant Financial's Private Equity Securities Trading Platform in Collaboration with a 
Securities Firm 

Ant Financial has partnered with a well-known securities firm to launch a blockchain based private 
equity securities trading platform in China, with Zhang Feng as the project leader. This platform 
provides a new solution for trading private securities. The issuers, investors, and intermediary service 
agencies of private securities are all connected to this blockchain platform. Taking a certain private 
equity fund C Fund as an example, after issuing private securities products on the platform, investors 
can clearly see the detailed information of the products through the platform, including investment 
strategy, expected returns, risk assessment, etc. During the transaction process, blockchain 
technology ensures the authenticity and privacy of the transaction, and the delivery of funds and 
securities is automatically completed through smart contracts. At the same time, the platform utilizes 
the data sharing characteristics of blockchain to provide investors with more market data and analysis 
tools, helping them make wiser investment decisions and promoting the liquidity and standardized 
development of the private equity securities market. 

5.2 Analysis of Successful Application Cases at Abroad 

(1)Case 1: Nasdaq's Linq blockchain securities trading platform 
Nasdaq is an international leader in blockchain securities trading applications. Its Linq platform 

was created by the team of technical expert Peter Johnson. The platform mainly serves the private 
equity market. Many start-ups and venture capital institutions conduct equity transactions and 
management on the Linq platform. For example, a start-up technology company D conducts equity 
financing and trading activities on the Linq platform [1]. The company's shareholder information, 
equity structure, and financing history are all securely recorded on the blockchain. When investors 
consider investing in D, they can easily view the company's detailed equity information and past 
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transaction records on the platform, reducing the risk of information asymmetry. At the same time, 
the platform's smart contract function simplifies the equity transaction process, improves transaction 
efficiency, makes the operation of the private equity market more transparent and efficient, and 
attracts more investors and start-ups to participate in private equity transactions. 

(2)Case 2: Australian Stock Exchange's Blockchain Clearing and Settlement System 
The Australian Stock Exchange (ASX) was promoted by Chief Technology Officer David 

Thompson to use blockchain technology to build a new clearing and settlement system. The system 
aims to solve the problems of low efficiency and high risk in the traditional clearing and settlement 
process. In this system, all securities trading data are recorded on the blockchain network, and the 
clearing and settlement of funds and securities of both parties to the transaction are automatically 
executed through smart contracts [2]. For example, in daily stock trading, when investor E completes 
a stock trading transaction on ASX, the system will automatically trigger the smart contract based on 
the transaction information, and complete the transfer of funds and the delivery of stocks in a very 
short time, greatly shortening the traditional T2 or T3 settlement cycle. This not only reduces 
counterparty risk, but also improves the efficiency of capital use in the entire securities market, 
providing strong technical support for the stability and development of the Australian securities 
market. 

(3)Case 3: Swiss Stock Exchange's blockchain-based securities lending platform 
The blockchain-based securities lending platform developed by Swiss Stock Exchange is 

innovative in the international securities market, and Hans Miller, a financial innovation expert, is 
responsible for project research and development. On this platform, financial institutions can conduct 
lending transactions on idle securities assets. For example, Bank F has a large number of blue-chip 
securities, which can be lent to investment institutions or hedge funds that need to hold the securities 
for a short period of time through this platform. Blockchain technology ensures the information 
security of both parties of the loan and the traceability of the transaction. Smart contracts stipulate 
the terms of the loan period, interest rate, collateral requirements, etc., and automatically monitor the 
performance of both parties during the loan process. Once the risk of default occurs, the platform can 
take timely measures to deal with the risk. The application of this platform improves the resource 
allocation efficiency of the securities market, promotes the activity and liquidity of the securities 
market, and also provides financial institutions with a new profit model and risk management tool 
[3]. 

(4)Case 4: Blockchain Voting System of Japan Stock Exchange 
The Japan Stock Exchange was led by Yamamoto Koji, a leader in technology innovation, to 

develop a blockchain voting system. The system played an important role in the voting process of the 
shareholders' meeting of listed companies. In the past, traditional voting methods had problems such 
as low voting efficiency, easy errors in counting votes, and possible voting fraud. Based on the 
blockchain voting system, shareholders can vote on the blockchain platform through a secure digital 
identity. For example, at the shareholders' meeting of a large listed company G, shareholders can 
easily log in to the platform to vote whether they are at home or abroad. The voting information is 
encrypted and recorded on the blockchain, which cannot be tampered with and can be traced [4]. The 
counting process is automatically executed by smart contracts, and the voting results are obtained 
quickly and accurately, which greatly improves the fairness, transparency and efficiency of 
shareholder meeting voting, protects the rights and interests of shareholders, and improves the 
modernization level of listed company governance. 

(5)Case 5: Singapore Stock Exchange's Blockchain Cross-Border Securities Trading Platform 
The blockchain cross-border securities trading platform launched by the Singapore Stock 

Exchange was led by international financial technology expert Rajiv Singh. The platform aims to 
promote securities trading between different countries and regions. For example, if a Southeast Asian 
company H wants to issue securities in the international market and attract global investors, it can 
operate through this platform. The platform uses blockchain technology to break the geographical 
restrictions and information barriers between different securities markets, making cross-border 
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securities trading more convenient and efficient [5]. Investors can obtain securities product 
information worldwide on the platform, and complete the settlement and custody processes of cross-
border transactions through smart contracts. The application of this platform has strengthened the 
position of the Singapore Stock Exchange in the international financial market and promoted the 
interconnection and integration of the global securities market. 

 

 
Figure 2. Innovation and Application of Blockchain Technology in Securities Trading 

5.3 Innovations, Implementation Effects and Challenges in the Case 

The innovations of these cases are mainly reflected in the optimization of transaction processes, 
the strengthening of risk management, and the innovation of regulatory models. The implementation 
effects are remarkable, including a significant increase in transaction efficiency, a reduction in 
transaction costs, an increase in market transparency, and an increase in investor participation. 
However, there are also some challenges in the application process, such as the performance 
bottleneck of blockchain technology, which may cause transaction processing delays in high-
concurrency transaction scenarios, security vulnerabilities that may cause investor asset security 
issues, and the lack of unified blockchain technology standards that lead to poor interoperability 
between different platforms [6]. 

5.4 Experiences and Lessons from Case Studies 

From these successful cases, we can conclude that when blockchain technology is applied to 
securities trading, we should fully consider the maturity and stability of the technology, strengthen 
security measures, and establish industry technical standards and specifications. At the same time, we 
should focus on the integration with the existing securities trading infrastructure and regulatory 
system, and gradually promote the application of blockchain technology to avoid market fluctuations 
and risks caused by excessive aggressiveness. 

6. Challenges and Response Strategies of Blockchain in Securities Trading 
Applications 

6.1 Technical Challenges and Solutions 

The blockchain technology faces problems such as slow transaction processing speed and limited 
throughput in terms of performance, especially in scenarios such as securities trading that require 
extremely high transaction timeliness. The solution includes adopting new blockchain consensus 
algorithms, such as sharding technology, lightning network, etc., to improve the transaction 
processing capability of blockchain; Optimize the network architecture of blockchain and improve 
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data transmission efficiency; Develop a high-performance blockchain underlying platform to meet 
the large-scale and high concurrency business needs of securities trading. In terms of security, 
blockchain faces risks such as network attacks and vulnerabilities in smart contracts. It is necessary 
to strengthen the research and application of cryptographic technology, conduct regular security 
audits of smart contracts, establish a multi-level security protection system, including network 
security protection, node security protection, and data encryption storage, to ensure the security and 
stability of the blockchain system. 

6.2 The Adaptability of Laws and Regulatory Policies 

The application of blockchain technology in securities trading has raised a series of legal and 
regulatory policy issues, such as defining the legal status of digital securities, determining the legal 
effectiveness of smart contracts, and the regulatory authorities' authority and methods for regulating 
blockchain platforms. To address these issues, it is necessary for legislative bodies and regulatory 
agencies to strengthen research and cooperation, timely revise relevant laws and regulations, and 
clarify the legal framework for blockchain technology in securities trading. Regulatory agencies 
should innovate regulatory models, adopt regulatory sandboxes and other methods, encourage 
innovative applications of blockchain technology in securities trading under controllable risks, and 
strengthen international regulatory coordination and cooperation to jointly address the regulatory 
challenges brought by cross-border blockchain securities trading. 

6.3 Market Acceptance and Industry Collaboration Barriers 

As an emerging technology, the awareness and acceptance of blockchain among market 
participants need to be improved. Investors need time to adapt to the new securities trading model 
based on blockchain, and financial institutions also need to invest a lot of resources in technological 
transformation and business process adjustment. In addition, the application of blockchain technology 
in securities trading involves multiple industry sectors, such as the securities industry, information 
technology industry, legal industry, etc., and requires strengthened collaboration and communication 
between industries. By conducting investor education activities, strengthening cooperation between 
financial institutions and technology companies in research and development, and establishing cross 
industry blockchain alliances, we aim to increase market acceptance, break down barriers to industry 
collaboration, and promote the widespread application of blockchain technology in securities trading. 

7. Conclusion and Outlook 

The application of blockchain technology in securities trading has brought about many innovations 
and changes, from the reshaping of the trading process to the strengthening of risk management to 
the improvement of regulatory transparency, all of which have shown great potential and advantages. 
Through actual case studies, it can be seen that blockchain technology has achieved remarkable 
application results in some securities trading scenarios, but it is also facing challenges in technology, 
law, market and other aspects. In the future, with the continuous improvement and maturity of 
blockchain technology, the gradual improvement of relevant laws and regulations, and the deepening 
of market participants' understanding of blockchain, blockchain technology is expected to be more 
widely and deeply applied in the field of securities trading, promote the development of the securities 
trading industry in a more efficient, safe and transparent direction, and make greater contributions to 
the stability and prosperity of the global financial market. 
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