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Abstract: The core objective of this paper is to deeply analyze the application value of technologies
in the field of financial investment banking, and how these technologies can promote the optimiza-
tion and focus of investment banking business processes. With the rapid development of infor-
mation technology, cutting-edge technologies such as big data, artificial intelligence, blockchain and
cloud computing have been widely integrated into the daily operations of financial investment
banks, thus realizing the acceleration of business decision-making, the enhancement of risk control
capabilities and the improvement of customer service quality. This paper first reviews the main
business functions of investment banks and the far-reaching impact of technological innovation on
the industry, then focuses on the application of big data, artificial intelligence, blockchain, cloud
computing and other technologies in specific business scenarios for in-depth analysis, and discusses
how technology helps investment banks to improve their focus in the last part of the paper. It in-
volves many aspects such as decision efficiency, risk management and customer service focus. The
article points out that although the introduction of technology has brought many new opportunities
for the development of investment banks, it is also accompanied by increasing dependence on tech-
nology and challenges of technology integration. Only through the strategic deployment of science
and technology can financial investment banks maintain continuous innovation momentum and
competitive advantages.
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1. Introduction

With the rapid progress of information technology, the field of financial investment
banking is experiencing an unprecedented storm of innovation. The classic business of
investment banking in the past, such as securities market operation, mergers and acquisi-
tions, wealth management, etc., is transforming towards intelligence and automation with
the help of information technology. In this trend, the widespread deployment of high-tech
means such as big data, intelligent algorithms, blockchain, and cloud computing is re-
shaping the business structure and operational efficiency of investment banks. The inte-
gration of technology has not only greatly improved the bank's business focus, achieved
higher precision and efficiency in market judgment, risk monitoring and customer service,
but also brought new possibilities for cost reduction and business process improvement.
However, the deepening application of technology has also brought a series of new chal-
lenges, especially technology integration, data confidentiality, and risk prevention and
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control. In view of this, in-depth research on the practical application of technology in
financial investment banking and exploring how to use these technologies to enhance the
core competitive advantages of investment banks has become a key topic of current
fintech research.

2. Overview of Financial Investment Banking
2.1. Basic Functions of Investment Banks

In the modern financial framework, investment banks play an indispensable role,
with key functions involving securities market operations, mergers and acquisitions ad-
visory, wealth management, risk control and innovation of financial products. As the fun-
damental task of investment banks, securities market operations focus on assisting com-
panies to raise funds by issuing financial products such as stocks and bonds, thereby
providing financial assistance. Investment banks rely on securities issuance to build the
capital channel between enterprises and investors, and help enterprises improve the cap-
ital structure and reduce the cost of financing (Table 1) [1].

Table 1. Function of Investment Banking and Its Application of Technology Integration.

Functional category Technology integration level Technical support tool
Capital market ser- Data-driven capital optimiza-  Big data analysis, Al prediction
vices tion model, quantitative trading system
Mergers and acqui- Data analysis and intelligent ~ Al-assisted decision engine, deep
sitions advisory decision support learning model
Customized intelligent invest- Robo-advisors, machine learning al-

assets management .
ment management platform gorithm

. Risk warning and intelligent Machine learning risk models, intel-

risk management . o . .
compliance monitoring ligent compliance systems

innovation of finan- Innovative product design and Blockchain smart contract, financial

cial product market demand response engineering analysis model

The investment bank is dedicated to providing professional advisory services for cor-
porate mergers and acquisitions. The service covers strategic planning such as mergers
and acquisitions, asset consolidation, etc., to help companies improve resource allocation,
expand market segments or promote business diversification. Investment banks are also
responsible for the valuation of the target company, the design of the deal, and the nego-
tiation and integration of the business. In addition, the bank also provides asset manage-
ment business to carry out fund and portfolio management for high net worth individuals
and institutional investors, helping clients realize asset appreciation through rational asset
allocation.

2.2. Technology-Driven Changes

In the context of the rapid progress of financial technology, traditional investment
banking operations are undergoing unprecedented changes. The power of technology has
penetrated into every level of investment banking, not only greatly improving work effi-
ciency, but also spawning business model innovation. In this process, the deep mining of
big data has become a key technical force to promote the transformation of investment
banks. By dissecting market dynamics, client behavior, and trading information, invest-
ment banks are able to provide clients with more precise investment strategy support. For
example, in the process of capital market services, investment banks rely on the analysis
of historical data to predict market dynamics and potential investment opportunities, and
then tailor investment portfolios and proposals for clients [2].

Intelligent algorithms (AI) and machine learning techniques have been popularized
in many areas of investment banking, with core applications covering key aspects such as
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automated trading strategies, risk management and client interaction. In terms of auto-
mated trading, Al systems demonstrate the ability to efficiently execute trading strategies
and react quickly to market fluctuations. In terms of risk management, Al technology,
with the help of data analysis and prediction algorithms, can discern and warn potential
risks in order to implement risk prevention measures in a timely manner. In terms of cus-
tomer service, the introduction of the introduction of intelligent customer service systems
has significantly improved service quality and customer satisfaction. At the same time,
blockchain technology is also reshaping the business processes of investment banks, es-
pecially in securities trading, payment settlement and wealth management. The decen-
tralization and immutable data of blockchain enhance transaction transparency and secu-
rity, while reducing intermediary links and reducing transaction costs. With the help of
smart contracts, blockchain technology automates the issuance and trading process of se-
curities, thereby improving the efficiency of transactions [3].

3. Specific Scenarios of Technology Application in Financial Investment Banking
3.1. Big Data Analysis and Artificial Intelligence

In the investment banking industry, big data and artificial intelligence technologies
are widely used to predict market trends, aid investment decisions, control risk and gain
insight into client behavior. With the deep mining of massive financial data, these banks
can help investment banks reveal potential market trends and investment opportunities,
so as to achieve more accurate decision-making.

Data model:

Regression Analysis for market forecasting: In big data analytics, common regression
analysis can help investment banks predict market changes and asset price movements.
For example, with a multiple linear regression model, an investment bank can create the
following formula to predict the future price change of an asset:

Pe+ Bo + B1 X1 + B2 Xy + +PpXpt+E L 1)

Among them, P, be at the time t of asset prices, X;,X;,-, X, is a number of factors
that affect prices (such as macroeconomic indicators, market supply and demand, changes
in interest rates, etc.), Sy, 1, B2, - +B, is the regression coefficient and is the error term.
By training models, investment banks can predict asset prices based on historical data.

Machine learning algorithm: In the investment banking business, artificial intelli-
gence technology mainly constructs machine learning algorithms to dig deep into a large
amount of financial information, so as to achieve portfolio optimization and high effi-
ciency of risk control. For example, the support vector machine (SVM) algorithm is used
to finely classify various types of securities, or the deep neural network (DNN) technology
is applied to predict market trading signals, thereby promoting the automation of the
trading process [4].

Application of Al in Risk management: An important application of Al in risk man-
agement is to identify potential financial risks through data mining techniques. For exam-
ple, a Decision Tree model is used to assess a customer's credit risk. The credit scoring
model can be calculated by the following formula:

Score = Y- wi - xi (2)

Among them, wi is the weight of each risk factor (such as borrowing history, income
level, asset position, etc.), XiIs the specific value of the risk factor. Through the analysis of
customer data, the model can derive the customer's credit score and decide whether to
approve a loan.
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3.2. Blockchain Technology

The application of blockchain technology in financial investment banks is mainly re-
flected in securities trading, payment clearing, asset management and other fields. Its
characteristics of decentralization, immutability, and high transparency make it an im-
portant tool for reconstructing traditional financial operations.

Data model:

Blockchain consensus mechanism model: In the blockchain, nodes need to reach a
transaction confirmation through a consensus mechanism. The most commonly used con-
sensus mechanism is "Proof of Work" (PoW), whose calculation can be described by the
following formula:

C=HM)<T 3)

Among them, C is the hash value of the block in the blockchain, M it is the transac-
tion data that is being processed, H(M) is the hash value of the transaction data calculated
by the hash algorithm, T is the set target value. If the hash value is less than the target
value, the node passes validation and a new block is eventually generated.

Smart contracts: Smart contracts in the blockchain can automatically execute contract
terms, reduce intermediary links, and improve transaction efficiency. For example, in the
transaction of asset securitization, smart contracts can automatically perform the transfer,
payment and liquidation of securities. Through the following simplified contract model:

IFCondition — ExecuteAction (4)

For example, in a smart contract for securities trading, "if the buyer pays the funds,
the security is automatically transferred to the buyer"”, a process that can be done auto-
matically through a code on the blockchain, reducing human intervention and potential
operational risks.

3.3. Cloud Computing and Automation Technology

The application of cloud computing and automation technology in financial invest-
ment banks is mainly reflected in data storage and calculation, business process automa-
tion and other fields. Cloud computing provides resilient computing resources that enable
financial institutions to perform efficient data analysis, business process management,
and collaboration across regions [5].

Data model:

Distributed computing model: In the cloud computing environment, investment
banks can process large-scale data sets through distributed computing, such as real-time
market data and customer information. Data processing in distributed systems can use
the MapReduce model to optimize the computation process:

f(x) =X Map(xi) and then Re d uce(f (x)) (5)

Among them, Map(xi) is to map data to multiple compute nodes for parallel com-
putation, Re duce(f(x)) itis to merge the calculation results and finally get the required
analysis results. This process can efficiently support the real-time processing of large
amounts of financial data by investment banks.

RPA (Robotic Process Automation): In financial business processes, RPA is able to
automate a large number of repetitive tasks such as report generation, compliance checks,
etc. An automated process can be represented by the following formula:

A =%, f(Task;) (6)
Among them, Task; represents specific operational tasks (e.g. generating financial
reports, reviewing transaction records), f(Task;) is the result of automated tasks. RPA

technology improves operational efficiency and accuracy with a high degree of automa-
tion and reduces human error.
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4. Technology Application Enhances the Focus of Investment Banks
4.1. Improve Decision-Making Efficiency

Rapid response capability and market competitiveness of investment banking busi-
ness are closely related to decision-making efficiency. Traditionally, decision making was
based on a lot of manual analysis and subjective experience, but with the spread of ad-
vanced technologies such as big data analysis, artificial intelligence (AI), and machine
learning, the speed and precision of this decision-making process has improved signifi-
cantly.

Data model:

Machine learning decision support model: Relying on deep mining of large amounts
of data, the system can provide immediate assistance to the investment decision process.
For example, the use of Classification Tree technology or Random Forest strategies to infer
market dynamics, and then provide data analysis to support trading decisions. Imagine
that when building a portfolio, we must rely on various financial indexes (such as price-
earnings ratio, return on equity, stock price volatility, etc.) to form decisions. The decision
tree model can be expressed by the following formula:

D =f(X1'X2""'Xn) (7)

Among them, D is the final decision output, X3, X5,..., X, are input financial indica-
tors or market data. By training the model, we can quickly get optimal suggestions for the
investment portfolio and significantly improve the decision-making efficiency.

Deep learning and investment decisions: When dealing with more complex invest-
ment choices, deep learning algorithms can use multi-level artificial neural networks to
conduct in-depth comprehensive evaluation of various information such as past transac-
tion records, market dynamics, and overall economic indicators, thereby improving the
quality and efficiency of decision-making. For example, LSTM (Long temporal Short Term
Memory Network) algorithm is used to predict the time series trend of the market. The
formula can be expressed as:

hy=fW-h,—1+U-x, +b) 8)

Among them, h; is the hidden layer state of the current moment, x, for input data,
W,U,b is the weight and bias of the model, and f is the activation function. In this way,
deep learning can not only help predict future market movements, but also provide real-
time decision support for investors [6].

4.2. Risk Management and Compliance

Investment banking is full of complex financial risk challenges, in this context, the
integration of advanced technologies, such as artificial intelligence, blockchain technology
and large-scale data analysis, has greatly enhanced the effectiveness of risk control and
compliance operations. The level of precision and intelligence of these technologies ena-
bles investment banks to implement more efficient strategies when addressing risk chal-
lenges and ensure adherence to strict compliance standards.

Data model:

VaR (Value at Risk) model: In risk management, VaR model is used to calculate the
maximum loss that a portfolio may face in a given period of time. For example, assuming
a portfolio has a normal distribution of historical returns, the VaR model can be used to
calculate the maximum loss at a particular confidence level. VaR calculation formula is
as follows:

VaR = u—Zao 9)

Among them, u is the average return of the portfolio, ¢ is the standard deviation of
the return, Za is the standard normal distribution critical value under the confidence in-
terval, « it's risk tolerance. For example, if a bank wants to calculate VaR at 95% confi-
dence, rule Za is 1.65, says there may be a 5% chance of a bigger loss. Through real-time
monitoring, investment banks are able to identify and control risk exposures in a timely
manner.
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Compliance detection and automated compliance: Through blockchain technology
and smart contracts, investment banks are able to ensure compliance and reduce human
error and regulatory deficiencies. Smart contracts can automatically execute transactions
or fund transfers when compliance requirements are met, reducing compliance risks. For
example, compliance rules can be coded through smart contracts on the blockchain and
automatically verified using the following formula:

IF Condition(RegulatoryRule) — ExecuteTransaction (10)

For example, in securities trading, smart contracts can stipulate that fund settlement
is allowed only if the securities market complies with prescribed trading conditions, thus
ensuring the compliance of the trading process.

4.3. Customer Focus

With the diversification and individuation of customer needs, improving customer
focus has become an important strategy for investment banks. The application of technol-
ogy enables banks to enhance customer satisfaction and loyalty through more accurate
customer data analysis and customized services.

Data model:

Customer segmentation and personalized recommendation: Through big data anal-
ysis, banks can carry out fine market segmentation for customers and develop personal-
ized financial product recommendations. For example, using cluster analysis (such as the
K-means algorithm) to group customers, the model formula is as follows:

Cluster; = argrr;nzxjeck”xj — pkl|| 22 (11)

Among them, Cluster; it's the customer base, x; is the customer feature vector, uk
is the central point of each cluster, |xj - uk” represents the distance between the cus-
tomer and the cluster center. Through client segmentation, investment banks are able to
provide tailored investment advice to different client groups, improving client focus and
satisfaction.

Intelligent customer service and personalized service: Through artificial intelligence
and natural language processing (NLP), investment banks can provide 24/7 intelligent
customer service to answer client inquiries and handle investment needs. For example,
using the NLP model to process a customer's query request, sentiment analysis is repre-
sented by the following formula:

Sentiment Score=% N Emotion; (12)

Among them, Emotion; is the sentiment score of each customer message, N is the
total number of messages. Through sentiment analysis, investment banks can identify cus-
tomers' mood changes and adjust service strategies in time to provide more personalized
and efficient services.

With the continuous innovation of scientific and technological means, investment
banks have been significantly strengthened in the improvement of decision-making effi-
ciency, the improvement of risk and compliance management, and the deepening of cus-
tomer service. Relying on the comprehensive application of cutting-edge technologies
such as mass data analysis, intelligent algorithms, distributed ledger technology and
cloud services, investment banks can maintain their sensitive market response and effi-
cient business execution capabilities in the changeable financial field, and thus win
broader growth opportunities in the fierce market competition.

5. Conclusion

Driven by scientific and technological progress, the pace of change in the financial
investment banking industry has gradually accelerated. Through the extensive applica-
tion of big data mining, intelligent algorithms, distributed ledger technology, and cloud
services, these cutting-edge technologies not only enhance decision-making efficiency,
strengthen risk control and compliance, but also enable deep customization and accuracy
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in customer service. The power of innovative technology allows investment banks to focus
more on core business in the volatile financial market, accelerate business responsiveness,
and increase customer satisfaction. As technologies mature and integrate, the future of
investment banking will show a higher level of intelligence and automation, more effec-
tively adapting to market fluctuations and evolving client needs. In the context of increas-
ingly severe market competition, investment banks must rely on technology to maintain
focus and strengthen innovation, so as to stand out in the digital wave.
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