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Abstract: With the rapid development of big data technology, the financial industry has
begun to use a data-driven approach to evaluate the market. This study uses big data
analysis technology to discuss the key indicators, evaluation methods and optimization
strategies of financial institutions market evaluation. It focuses on big data collection and
quality control, big data cleaning and data preprocessing methods, makes choices between
various algorithms on how to build prediction models for the market, and compares the
application effectiveness of big data platforms and tools. In addition, an evaluation route
based on risk management, strategic flexibility and continuous monitoring is proposed to
implement dynamic update of market evaluation, so as to provide financial institutions
with high accuracy and efficient market evaluation strategies.

1. Introduction

Due to the continuous development of the global economy, the traditional model can no longer
meet the requirements of financial institutions on market prediction and whether to provide support,
etc., while big data technology can provide us with a new perspective and means to discover the
market trend and potential risks by processing massive data. This study mainly focuses on the
research of market evaluation under big data analysis, discusses and analyzes the technology
application, strategy, improvement and other ways under big data technology, aiming to improve
the evaluation ability of financial organizations and make better decisions.

2. Key indicators and evaluation methods of financial institution market evaluation

In the assessment of market value, it is necessary to comprehensively consider market share,
customer satisfaction, risk control level and financial health status and other indicators, so as to
make a more comprehensive market, customer and competition assessment, and choose the right
strategic direction for market analysis.

For financial institutions, the market share of enterprises is the key to measure the strength of
financial enterprises, relying on big data technology to analyze these data, we can timely understand
the status of enterprises in the industry. Customer satisfaction evaluation relies on actual customer
behavior data to optimize products and adjust services. Risk management mainly covers credit risk,
market risk and liquidity risk, and relies on the application of big data technology to achieve
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dynamic monitoring and early warning, while the company's financial status can be judged through
the analysis of its financial statements, including profitability, solvency and adequacy. The table
shows the application of each indicator in the financial market measurement and the results of the

analysis.

Table 1. Application and analysis of different indicators in financial market evaluation

Evaluation index

Application field

Big data analysis methods

Analytical significance

Market share

Competitiveness

Market trend analysis,

Assess the competitive position of financial

analysis competitive comparison institutions in the industry
Customer Customer demand | Behavioral data analysis, | Increase customer loyalty and optimize products
satisfaction analysis emotion analysis and services

Risk assessment

Risk management

Risk prediction model,
real-time monitoring

Provide risk early warning to ensure the safe
operation of the organization

Financial health

Financial situation

Financial data analysis, ratio

Determine the financial stability and sustainable

analysis analysis development ability of the organization

As can be seen from Table 1, each evaluation index takes into account more aspects of the
market evaluation of financial enterprises. For example, market share relies on market competition
research to determine the market positioning of the company, customer satisfaction relies on big
data technology support to enhance consumer loyalty and improve service level, and risk
management attaches importance to timely monitoring and early warning to ensure smooth
operation of the company. The study of financial health is helpful to understand the financial health
of the company and guide the business behavior. Taking into account the analysis of all these
evaluation indicators, financial enterprises can better grasp the market trend and adjust their own
operating formats accordingly.

3. Application of big data analysis technology in market evaluation
3.1 Collection methods and data quality control of financial data

With the development of big data technology, financial data sources are becoming more and
more diversified, including financial transaction data, stock market transaction data,
macroeconomic data and consumption data. In order to ensure the accuracy and comprehensiveness
of data, financial institutions will adopt a variety of data collection approaches, such as capturing
real-time data from financial data providers through API interfaces, or crawling data from open
Internet platform resources, or cooperating with third-party data providers to purchase cleaned and
filtered data sets.

However, in the collection of data, it is difficult to completely avoid the hidden dangers of data
quality, because the financial market often has missing values, outliers, noise values and other
factors, which may have a significant impact on the market rating. Therefore, data quality control
becomes the key link. On the one hand, it is necessary to establish a data quality control mechanism
and carry out primary cleaning to eliminate obviously invalid data or incorrect data. On the other
hand, data standardization can be used to deal with data gaps, such as data format standardization
and measurement unit standardization. Further, the reliability and accuracy of the data can be
verified by data verification methods such as cross-verification and consistency verification.

3.2 Application of data cleaning and preprocessing technology

Data cleansing is a core step in big data analytics. Due to the huge and complex information of
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financial market data, it is necessary to clean a large number of unnecessary data. At the same time,
attention should be paid to the missing or wrong data, which will affect the accuracy and prediction
performance of the model. Traditional cleaning methods include filling in missing data, deleting
duplicate information, detecting and eliminating outliers, and deleting unimportant data. For
example, to supplement the missing data, you can use the mean, median filling method or
interpolation filling by comparing relevant information; For outliers, financial institutions generally
adopt statistical ideas, such as Z-score and IQR(Quartilerange) algorithms to identify and process
data with serious deviations.

In terms of data preprocessing, in addition to conventional standardization, normalization and
other technologies, feature selection is an important part of data preprocessing. Through this
operation, the prediction feature variable with the best model effect can be found, so as to improve
the model effect and reduce the probability of overfitting. In addition, due to the relationship
between time continuity and time order of financial data, special attention should be paid to data
consistency during pre-processing to prevent misjudgment caused by time window errors or
excessive delay.

Table 2. Data cleaning techniques and their description

Data cleaning technique Description
Missing value filling Use mean interpolation, median interpolation, or prediction filling
Outlier detection Identify and eliminate abnormal data based on Z-score or IQR method
Data deduplication Remove duplicate records to reduce the impact of redundant data on analysis
Noise data filtering Noise is removed from the data by smoothing techniques or filters

As shown in Table 2, data cleaning methods mainly include the supplement of missing data and
the discovery and elimination of abnormal data. The supplement of missing data can reduce the
errors caused by the lack of data and prevent the uncertainty of the research conclusion, and the
discovery of abnormal data can reduce the deviation of the research conclusion. In addition, data
quality can be improved by deleting duplicate and meaningless data, so as to improve the accuracy
and consistency of research conclusions.

3.3 Construction of financial market prediction model and algorithm selection

For big data analysis, it is very important to build accurate financial market prediction models.
Based on this model, financial enterprises can more easily predict the trend and risk of stocks,
foreign exchange, commodities, bonds and other related factors, and can make correct
countermeasures according to the model. When building the forecast model, we need to set the
forecast target first, such as stock index, exchange rate, price differential and so on. Adaptive
algorithm based on data type and prediction target selection.

Common prediction algorithms include regression analysis, time series analysis, machine
learning algorithms, etc. When the correlation problem is linear, the regression effect is good, but it
may not have a high effect when the financial market is very complex and the trend changes with
strong uncertainty. Time series analysis can explain the time-related characteristics of financial
markets well, so it is suitable for the technology of forecasting the trend of time series based on
previous data. Machine learning algorithms, such as support vector machines (SVM), random
forests, artificial neural networks, etc., discover deeper market changes by discovering and grasping
nonlinear features. In the past two years, the application of deep learning has made major
breakthroughs in the processing of financial market time series data, and the accuracy and
credibility of market forecasts have been greatly improved. The evaluation model is also a link that
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cannot be ignored. General financial institutions will use cross-verification, roc curve, mean square
error (mse) and other evaluation indicators to ensure the stability and reliability of the prediction
model.

3.4 Comparison of the practicability of big data platforms and tools in financial evaluation

Financial market evaluation needs the support of big data platforms, such as Hadoop, Spark and
Flink and other popular tools, each has advantages and weaknesses: Hadoop is good at storing and
batch processing of large data, but the processing efficiency is low; Spark has the ability to process
big data with high performance and compatible with machine learning, which is suitable for
processing large amounts of data analysis and real-time processing; Flink is good at processing
streaming data and can well realize the analysis of real-time financial data. Big data commercial
tools such as ibmwatson and googlebigquery have the ability to automate big data operation
analysis and efficient machine learning, and are suitable for efficient data analysis at the application
level.

Table 3: Comparison of big data platforms and tools

Tools/Platforms advantage Inferior position
High scalability, suitable for large-scale data | The processing speed is relatively slow, which is
Hadoop . . . X
storage and batch processing suitable for offline analysis
Spark Fast data processing with real-time analytics High memory requirements may increase
P and machine learning hardware costs
Elink Real-time stream processing, suitable for time | The learning curve is steep and deployment and
series data analysis maintenance complex
IBM Watson Strong Al and mgchlne Iearnmg capabilities, High cost, suitable for large enterprises
enterprise-class solutions
Google BigQuer Powerful data processing capabilities, support It is mainly applicable to the Google Cloud
g 9 y SQL query and analysis environment and is not suitable for other platforms

As shown in Table 3, choosing the right big data platform depends on the needs. Hadoop is good
for large-scale offline data processing, while Spark and Flink are better for real-time data analysis.
IBM Watson and Google BigQuery are designed for high-performance computing and complex
analytics for large, well-capitalized financial institutions.

4. Financial market evaluation and optimization strategy and implementation path based on
big data analysis

4.1 Dynamic optimization of evaluation model

The financial market evaluation mechanism should be constantly revised with the market
environment to improve the accuracy and flexibility of the forecast. The key is to ensure that this
mechanism can adjust to the evolution of market changes through feedback mechanisms and
dynamic information updates to achieve dynamic optimization. Traditional mechanisms often
ignore the rapidly changing nature of the market, creating the danger of accumulating forecasting
errors or incorrect decision choices.

The process of achieving the dynamic optimal goal is to continuously revise the model
parameters by accessing real-time data streams. For example, OnlineLearning model based on
machine learning can be adopted in stock market prediction to automatically adjust the weight of
the model and automatically correct the model according to new data streams, thereby reducing the
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prediction errors step by step. A common dynamic optimization model can be expressed as:

0,=0_+ 77t(yt - yt)xt 1)

Where,et is the model parameter at time t, tis the learning rate, Yiis the actual observed value,

Yiis the predicted value, and X is the input feature vector.This dynamic adjustment mechanism can
make the evaluation model more sensitive and accurate, respond to the changing trend of the market
in time, and improve the real-time and reliability of the evaluation.

4.2 Risk management and prediction model optimization

In the financial industry risk management process, the financial market risk management system
plays an extremely important role. Through big data technology, financial institutions can use more
accurate forecasting systems to identify, analyze and control risks. By studying the relevant data of
financial background, economic environment and other factors, a more sophisticated and efficient
risk assessment model for financial institutions can be built.

An optimized risk management model usually includes estimate of price volatility, estimate of
optimal portfolio, risk management of exposure shortfall, and some common risk management
models such as VaR model, ES model, etc. In order to improve the effectiveness of hedge
management, machine learning can be introduced to improve the traditional model. For example, in
the VaR model considering a large amount of data, different factors such as nonlinear
characteristics, macro factors and market sentiment can be considered to predict the future risk level
more accurately. Suppose we use a VaR model based on historical data:

Va‘Ra(X ): —Hx + Za Oy (2)

Where, “x is the mean of asset returns, x is the standard deviation of returns, and Za s the
Z-value corresponding to confidence & .

In order to optimize the model, more dimensions of data (such as social media sentiment analysis,
real-time economic indicators, etc.) can be introduced and adjusted in combination with machine
learning models to reduce forecasting errors and improve the accuracy of risk assessment.

4.3 Market changes and flexible adjustment of evaluation strategies

The financial market is full of uncertainties, so it is particularly important to adjust strategies and
evaluate effectively according to the actual situation in order to manage financial market assets. Big
data technology can effectively track market dynamics and timely adjust strategies to cope with
unexpected situations or long-term changes. Flexible adjustment of evaluation strategies can be
achieved by:

(1) Integration of real-time data streams: financial institutions can timely capture market clues
and dynamically adjust valuation methods based on the collection, collation and analysis of
real-time trading news, media reports, public sentiment and other real-time data.

(2) Model adaptability adjustment: Through the introduction of adaptive learning model, that is,
the model automatically ADAPTS according to the actual market data situation, such as the
introduction of dynamic weighting method, weighted adjustment of market evaluation flexibility
according to the difference of data weights in different periods.

(3) Multi-strategy combination: formulate different evaluation methods for different market
environments and achieve dynamic adjustment. Financial institutions can adjust their use of
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different market valuation methods according to market risk and liquidity, such as using
conservative strategies in periods of high volatility and active strategies in periods of low volatility.

By applying these methods, financial institutions can deal with the changes of the environment
flexibly under the uncertain environment, reduce the evaluation bias and improve the rationality of
the evaluation.

4.4 Continuous monitoring and policy feedback mechanism

In financial market evaluation, continuous monitoring and strategic feedback mechanisms are
essential. Due to the liquidity and complexity of the financial market, it is difficult to maintain the
effectiveness of fixed and unchanging strategies for a long period of time. Therefore, it is necessary
to monitor the effectiveness of strategy implementation and make corresponding adjustments
according to the market environment.

Continuous monitoring of market conditions means that financial institutions monitor market
trends through market information, trading information, and sentiment indexes collected by
multiple parties. This process is supported by technology and equipment through big data
technology and real-time analysis tools, especially in the case of multi-frequency trading and
market liquidity, the regulatory system can react immediately and make corresponding
explanations.

The strategy feedback mechanism is to compare the monitoring results with the evaluation
objectives of financial institutions to judge the quality of strategies and potential risk causes. When
there is a significant difference between the actual performance effect and the goal, the feedback
mechanism automatically adjusts through itself or manual procedures, so that the strategy is
improved and continuous progress is made. For example, through self-adjusting learning
mechanism and reinforcement learning mode, strategies can be slowly revised according to
feedback information, so as to make correct judgment on the market and effectively improve
decision-making ability in the long run. Ongoing monitoring and policy feedback often includes the
following key steps:

Real-time Evaluation Adaptive )
dzlat_al model and adjustment Cont[nuous\y
acquisition real-time and [nomlor and
and computing strategy improve the
momttorm module optimizatio feedback loop
g system n module
Data Real-time Strategy
preprocessin feedback execution
gand versus and effect
evaluation verification

feature

. : objectives
engineering

Figure 1. Continuous monitoring and policy feedback mechanisms

(1) Real-time data collection and monitoring: Financial institutions use big data platforms and
Internet of Things technology to continuously collect market transactions, macroeconomic, news
sentiment, social media and other information, and constantly monitor market fluctuations.
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(2) Real-time calculation and feedback of evaluation indicators: Key performance index (kpi)
and risk index are set, and real-time calculation of computer programs is used to ensure the relative
comparison between strategic objectives and actual performance.

(3) Adaptive strategy adjustment: The feedback module adopts machine learning and adaptive
algorithm to independently modify the model or strategy execution scheme and optimize the
decision-making mode according to the real-time calculation results of the algorithm.

The following is a framework of the continuous monitoring and policy feedback mechanism,
showing the steps of monitoring and feedback and how they interact:

5. Conclusion

This study explores financial market evaluation strategies based on big data analysis. Due to the
increasing complexity and unpredictability of the current financial market, the past methods are no
longer suitable for existing financial institutions. The application of big data technology can
improve the accuracy of the evaluation model, while realizing dynamic monitoring and continuous
optimization, so that financial enterprises can better cope with market fluctuations and risk
management. With the further development of data analysis technology, the evaluation method of
financial markets will be more intelligent and automated, providing better support and guarantee for
financial decision-making.
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