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Abstract: The application of blockchain financial technology in the financial field, with
its decentralized and automated contract characteristics, greatly optimizes the
management process of asset portfolios. This article provides an in-depth analysis of how
blockchain technology enhances the effectiveness of portfolio management by achieving
transparency in transactions, automated transaction execution, and disintermediation. In
the traditional portfolio management process, the efficiency of information acquisition
and integration is not high, the decision-making process is complex and time-consuming,
the cost of trading and clearing is high, and risk control lacks sufficient flexibility and
dynamism. With the help of blockchain financial technology, real-time data sharing and
integration can be achieved, investment strategies can be automatically executed and
adjusted, trading and clearing speeds can be improved, and a more flexible and dynamic
risk warning system can be built. These technological innovations have made portfolio
management more efficient in operation and significantly enhanced its ability to adapt to
the market.

1. Introduction

Against the backdrop of continuous innovation in the financial sector, blockchain, as an
emerging technology, has shown tremendous potential in portfolio management. Faced with the
problems of information asymmetry, complex decision-making, and high transaction costs in
traditional management methods, this technology has brought targeted countermeasures with its
unique attributes of decentralization, automatic contracts, and data sharing. This article will explore
how blockchain technology can enhance the efficiency of portfolio management, analyze its
practical effectiveness in breaking through traditional management bottlenecks, and highlight its
significant advantages in optimizing decision-making processes, reducing transaction costs, and
enhancing risk management flexibility.

2. The role of blockchain financial technology in portfolio management
2.1 Decentralization and Transaction Transparency

Blockchain technology, with its decentralized innovation model, has completely changed the role
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of intermediaries in traditional portfolio management. Within the conventional financial framework,
trading activities often rely on banks, securities firms, and other intermediaries as bridges, which
increase transaction costs and cause information asymmetry and delays in transaction processing.
Blockchain technology adopts a decentralized accounting method, allowing all trading parties to
access unified data resources, thereby enhancing transaction transparency and data reliability. Once
data is recorded on the blockchain, it cannot be altered, ensuring the permanent validity and
transparency of the information, which is a great advantage for investors. The increased
transparency of the trading environment allows investors to monitor the dynamics of their
investment portfolio in real-time, quickly identify risk factors, and optimize the investment
decision-making process. To further illustrate the role of decentralization and transaction
transparency in portfolio management, their effects can be quantified using the following formula:

Ti:f(Pi’Di’Ci) 1)

Among them, T; represents the transparency of the i-th transaction, P;is the identity information
of the transaction participants, D; is the detailed data of the transaction, and C; is the confirmation
time of the transaction. Through the decentralized nature of blockchain, the transparency factor Ti
of each transaction link can be significantly improved, thereby optimizing the overall transparency
level of the investment portfolio. The implementation of this strategy enhances investors' real-time
understanding of portfolio changes, reduces judgment bias caused by information delay, and
improves their risk prevention awareness of market fluctuations.

2.2 Smart Contracts and Automated Execution

Smart contracts derived from blockchain technology have the ability to automatically complete
transactions when specific conditions are met, greatly reducing the delay in manual operations and
decision-making. In the process of portfolio management, the application of smart contracts can
achieve automated implementation of investment strategies, thereby optimizing operational
efficiency. Compared with traditional portfolio management, strategy changes and adjustments
often rely on manual operations, which are not only time-consuming but also prone to errors. Smart
contracts can automatically implement necessary transactions based on preset criteria and situations,
ensuring the timeliness and accuracy of decisions. Smart contracts can also automatically transfer
and allocate funds between numerous financial products, ensuring that investment portfolios can
maintain their flexibility and efficiency under changing market conditions. Thanks to the automated
operation of smart contracts, investors can effectively reduce operational risks and labor costs, and
improve overall management efficiency. To quantify the efficiency of automated execution of smart
contracts in portfolio management, it can be represented by the following formula:

E. = (5 A) @

Among them, E. represents the efficiency of smart contract execution, S;is the set value of the
i-th trading strategy, A; The automatic execution result triggered by this strategy. This formula
reflects the important role of smart contracts in reducing human intervention and improving
decision immediacy. Automated implementation of trading plans, smart contracts have the ability to
reduce unpredictability in operational processes and enhance the adaptability and adjustment space
of investment portfolio management.
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3. Core Issues in Portfolio Management
3.1 Low efficiency in information acquisition and integration

The low efficiency of information acquisition and integration has become a prominent problem
in the execution of conventional asset allocation strategies. Investors must obtain various types of
information from numerous channels, such as stock market dynamics, corporate financial data,
overall economic indices, etc., and these information are often scattered between different platforms
and systems, lacking unified standards. The diverse and complex sources of information often lead
to delays and errors in the process of integrating information, which directly interferes with
investors' ability to assess the market in real-time. The poor interoperability between different
information formats further reduces the efficiency of data processing and analysis, which poses an
obstacle to the accuracy of portfolio management. The delay and integration of information make it
difficult for investors to fully understand market changes, which in turn affects the rationality and
efficiency of decision-making. The scattered sources of information and lack of unified standards
result in low timeliness for investors to obtain information. At the same time, the problems of poor
data interoperability, information delay, and low integration efficiency between different systems
still exist, which affects the timeliness and accuracy of investment decisions.

3.2 The investment decision-making process is complex and time-consuming

In conventional portfolio management, the decision-making process involves numerous steps
such as market research, risk assessment, strategic planning, and investment operations. Each step
requires a significant amount of manpower, time, and resources, while relying on collaboration
from multiple departments. The complexity of the process often leads to slower decision-making
speed. Faced with the rapid changes in the market, this traditional approach is unable to respond to
the latest changes in the market in a timely manner, thereby increasing the delay in decision-making.
In some cases, decision-makers still need to rely on manual analysis or multiple meeting
discussions, which increases time and opportunity costs. This inefficient decision-making
mechanism can no longer keep up with the modern market's requirements for high-frequency
trading and real-time adjustment, which has a negative impact on the management effectiveness of
investment portfolios. The investment decision-making process involves multiple links and relies
heavily on manual analysis and collaboration, resulting in long processing times, low efficiency,
and difficulty in responding to rapidly changing market environments in a timely manner. The
problem of delayed decision-making has a significant impact on the effectiveness of investment
portfolio management.

3.3 High transaction and clearing costs

In the traditional financial system, the trading and clearing process often involves numerous
intermediate links, such as financial institutions, settlement institutions, and trading agents, whose
existence increases transaction costs. The complexity and delay issues of the liquidation process
also lead to an increase in overall costs. Especially in international transactions, due to the
involvement of currency exchange and the integration between different financial systems, the
clearing process is more complex and costly. The service fees, transaction commissions, and
potential hidden fees charged by intermediary agencies seriously weaken investment returns.
Especially for frequent traders, these fees accumulate, reducing the returns of the investment
portfolio and limiting the flexibility and timely adjustment of investment strategies. The process of
trading and clearing is complex and costly, mostly relying on intermediaries to complete. Especially

7



International Journal of Business Management and Economics and Trade

in international transactions, the difficulties of currency exchange and system integration further
increase costs and delays, seriously affecting investment returns and flexibility.

3.4 Insufficient dynamism in risk management

In the conventional portfolio management model, risk management is often based on static
evaluation methods, overly relying on past data and a single risk assessment model. This method
lacks sensitivity to real-time market fluctuations, and when the market encounters unexpected
events or rapid changes, its strategic adjustments often appear slow. Due to insufficient timely
updates of risk management data, analysis results may fall behind the actual market conditions,
which may lead to ineffective risk control. In practical operation, the periodic update frequency of
risk assessment is relatively low, which is not in line with the demand for accelerated market
changes, especially in an environment of intense market volatility and high uncertainty. This lack of
flexibility makes it difficult for portfolio management to effectively respond to the ever-changing
market, thereby amplifying potential loss risks.

4. Strategies for Improving Portfolio Management Efficiency with Blockchain Financial
Technology

4.1 Real time data sharing and integration optimization

In the execution of investment portfolio management, the application of blockchain technology
in the financial field can achieve data sharing and integration optimization. Through the structure of
a decentralized ledger, data can be quickly transmitted and aggregated, preventing the occurrence of
data silos. To achieve this goal, a multi-party data exchange system based on blockchain technology
can be constructed, allowing different institutions and market participants to share transaction
records, market dynamics, and financial reports on the blockchain. The system ensures information
interoperability and transmission rate through consistent data specifications and transmission
protocols, while also reducing data duplication and latency. Furthermore, in order to optimize the
efficiency of data fusion, artificial intelligence technology can be integrated to screen, purify, and
analyze real-time shared data resources, thereby producing information sequences that can directly
assist investment decisions.

Table 1. Examples of Real time Data Sharing and Integration in Blockchain Networks

Update

Data type f Source node Integration method  Verification mechanism
requency
Stock market Real time Standardized format Distributed consensus
. Global Stock Exchanges : . )
price updates integration mechanism
. Updated every  National bond trading Automated data Encryption verification
Bond yield : .
hour platforms processing algorithm
Macroeconomi . Governmen_t a’?d Data warehouse Multi node signature
L Daily updates research institution . . R
c indicators nodes aggregation processing verification
Portfolio Real time Fund internal trading ~ Automatic integration  Blockchain timestamp

trading records updates system of smart contracts verification
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For example, an international investment fund uses blockchain technology to manage its
investment portfolio, achieving real-time on chain information such as asset prices, transaction
history, and market indices. With the help of smart contracts, the institution can integrate data across
platforms, grasp the latest information on global stock markets, bond markets, and other assets in a
very short period of time, and quickly adjust asset distribution. If a country's stock market
experiences severe fluctuations, the system will immediately broadcast relevant information to all
networked nodes, allowing investment decision-makers to update their strategies in real time,
effectively preventing potential losses caused by information delays. Table 1 shows the update
frequency, source nodes, integration methods, and verification mechanisms of different data types to
illustrate the specific practices of blockchain technology in achieving real-time data sharing and
integration optimization in portfolio management.

This table reveals the real-time data exchange and fusion achieved through blockchain
technology, which significantly improves the speed of data processing and provides a more
transparent perspective and decision-making assistance for asset portfolio management.

4.2 Automation of Investment Strategy Execution and Adjustment
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Smart contract
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Figure 1. Automated Process for Investment Strategy Execution and Adjustment

With the help of blockchain's smart contracts and their automated operational features, the
execution and adjustment process of investment strategies has been greatly accelerated. Traditional
portfolio management relies on manual operations, involves multiple links, and has a long
decision-making time, which is prone to human errors and lacks flexibility in market response. And
blockchain technology can automatically initiate and complete investment strategies according to
preset rules, without the need for manual operation, and can respond to market fluctuations in real
time to adjust strategies. Investors formulate strategies based on market conditions and use smart
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contracts to automatically complete transaction execution, fund transfer, and asset adjustment. The
automatic trading capability of smart contracts enables investment portfolios to quickly respond to
market changes, effectively reducing decision delays and transaction costs. The real-time data
processing capability of blockchain technology enables strategies to be adjusted based on real-time
market information, further optimizing the risk return balance. The efficient flexibility of smart
contracts ensures the speed and accuracy of strategy adjustments, thereby improving the efficiency
of investment management. Figure 1 presents the process of automated execution of investment
strategies and highlights their ability to provide feedback and adjust to market changes.

4.3 De intermediation improves transaction and clearing efficiency

With the help of disintermediation, blockchain technology has significantly improved the
efficiency of transactions and settlements. In the traditional financial system, trading and clearing
often involve numerous intermediaries such as banks, securities firms, clearing institutions, etc.,
which introduce additional time and cost burdens. Blockchain utilizes the decentralized nature of
distributed ledgers, omitting the role of intermediaries and directly exchanging information and
confirming transactions between parties, thereby significantly improving the efficiency of
transactions and settlements. This technology supports direct transactions between both parties
through smart contracts, reducing the tedious information processing and verification procedures in
the intermediary process. Smart contracts can automatically fulfill contract terms, and once preset
conditions are triggered, asset transfer and liquidation will be automatically executed. This
automated process greatly reduces manual operations, lowers the possibility of errors and operating
costs, and enables real-time liquidation, avoiding time delays in traditional liquidation processes.

For example, in cross-border payment transactions, traditional cross-border payments typically
involve transfers and settlements between numerous financial institutions, which are
time-consuming and costly. By utilizing blockchain technology for cross-border payments, it is
possible to achieve disintermediation operations and directly transfer funds. All transaction
information will be recorded in real-time on the distributed ledger of the blockchain. Cross border
payments of funds can be completed within minutes, eliminating the need for multiple
intermediaries and banks. To measure the specific improvement of transaction and settlement
efficiency caused by disintermediation, the following formula is used for calculation:

U
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Among them, where 7 represents the overall efficiency improvement, Ty ; are the clearing time
of the i-th transaction under traditional mode, Tg; are the clearing time of the i-th transaction under
blockchain technology, and n is the quantity of all transactions. This formula further quantifies the
overall efficiency improvement of blockchain technology in multiple transactions by summing up
the time differences between each transaction. With the help of disintermediation, blockchain
technology has improved the processing speed of individual transactions and accumulated
efficiency gains among numerous transactions.

4.4 Dynamic Risk Management and Warning Optimization

In the process of managing asset portfolios, blockchain technology demonstrates a more flexible
dynamic risk management and warning mechanism. Compared with traditional risk management
methods that rely on fixed models and past records, blockchain technology can keep up with the
rapid changes in the market. With the help of real-time data updates, automated smart contracts, and
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decentralized accounting methods, blockchain has improved the efficiency of risk management and
early warning. This technology supports real-time recording of multiple data within the investment
portfolio in a distributed ledger, and utilizes smart contracts to automatically complete risk
monitoring tasks. Once market conditions fluctuate, blockchain networks can quickly sense and
activate warning systems. Investors can adjust their investment strategies in a timely manner based
on the latest market information and asset changes, thereby achieving dynamic adjustments in risk
management.

For example, through blockchain technology, it is possible to instantly and dynamically
consolidate various market information (securities market, bond field, and futures trading) in one
place, and automatically implement risk warning operations according to set risk standards. If the
fluctuation range of an asset is observed to exceed the established limit, the built-in smart contract
will automatically adjust the proportion of the asset in the investment portfolio or conduct hedging
transactions to reduce risk exposure. At the same time, the system will provide investors with
real-time risk warnings and updates on market risk conditions. To evaluate the application
advantages of blockchain in dynamic risk control, the following formula can be used:

1 n
MR-

Among them, 4R represents the risk management optimization ratio, og i is the volatility of the
i-th asset under blockchain technology, o \; is the volatility of the i-th asset under traditional mode,
and n is the quantity of all assets. This formula quantifies the degree of reduction in overall
volatility of investment portfolios after using blockchain technology, reflecting how blockchain
optimizes risk management of investment portfolios through real-time data processing and
automated adjustment of smart contracts.

4)
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5. Conclusion

In the field of portfolio management, blockchain financial technology has been integrated, which
enhances transparent monitoring of transactions, improves operational efficiency and risk control
capabilities. At the same time, the intermediary function in the clearing process has been
streamlined, thereby reducing operating costs and shortening processing time. Thanks to the
decentralized data sharing system, self fulfilling nature of smart contracts, and instant risk warning
function, blockchain technology greatly enhances the adaptability and response speed of investment
portfolio management. However, the widespread application of blockchain technology still faces
many challenges, including technical difficulties, regulatory restrictions, and market acceptance. In
the future, with the increasing maturity of blockchain technology and the establishment of sound
regulatory frameworks, the enormous potential in portfolio management will be further unleashed,
contributing new impetus to the stable and efficient operation of financial markets.
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