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Abstract: With the rise of startups in the global economy, accurate investment evaluation is espe-
cially important. Data analysis provides reasonable support for evaluation by analyzing market po-
tential, financial condition, and team management capabilities. This paper discusses the application
of data analysis technology in investment evaluation, analyzes the challenges of data collection, cost
control, and technical capabilities, and proposes optimization paths such as strengthening data ac-
cumulation, reducing acquisition costs, improving the reliability of data interpretation, and enhanc-
ing technical support. These measures not only help investors make more accurate decisions but
also improve the accuracy of investment evaluation and provide strong support for investment de-
cisions.

Keywords: start-up company; investment evaluation; data analysis techniques; market potential;
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1. Introduction

With the rapid development of the global economy, startups have become a key force
in innovation and market competition. When investors evaluate these startups, traditional
qualitative analysis methods often fail to fully reveal their growth potential and risks. The
application of data analytics technology provides innovative perspectives and methods
for startup investment evaluation, allowing us to rely on quantitative information to more
accurately analyze market trends, financial conditions, and team capabilities. Although
data analysis technology has great theoretical potential, there are still many challenges in
practice. This paper discusses the current application status of data analysis technology
in startup investment evaluation, the main challenges faced, and the optimization paths,
aiming to provide a solid basis for investment selection.

2. Application of Data Analysis Technology in Startup Investment Evaluation
2.1. Market Potential Assessment

When evaluating a startup company's investment, assessing market potential is the
core step, determining the company's future growth and profit prospects. Data analysis
technology can help investors identify the positioning of startups in the market and their
expansion potential through the analysis of multidimensional data such as market size,
industry trends, competitive landscape and consumer demand. Using big data analytics,
investors can accurately predict market growth rates, the characteristics of target cus-
tomer groups and consumer behavior, thereby assessing the market adaptability of a com-
pany's products or services. Through data-driven market analysis, investors can not only
grasp existing market opportunities for investors, but also anticipate potential market
risks, providing rational support for investment decisions. This process helps to reduce
investment risks and improve the accuracy and efficiency of investment decisions. Figure
1 below shows the market potential assessment model:
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Figure 1. Market potential evaluation model.

2.2. Financial Health Assessment

Evaluating a startup's financial health is an integral part of the investment decision
process, providing a visual view of the company's performance in key areas such as cap-
ital management, revenue generation, and financial soundness. Through the in-depth
analysis of the company's financial statements, data analysis technology can reveal the
core data of the company's income composition, expense composition, capital flow and
profit status. By using financial ratio analysis, trend forecasting and risk models, investors
can assess a company's profitability, balance sheet and future financial sustainability. Data
analysis can also help identify potential financial risks, such as cash flow problems or un-
reasonable capital structure, so as to provide more accurate financial forecasts for invest-
ment decisions. A comprehensive review of the financial health of an enterprise can help
investors reduce investment risks and increase the probability of investment success.

2.3. Team Evaluation and Management Capability Analysis

The core of whether a startup company can stand firm lies in the execution capabili-
ties and management quality of its team. Data analytics helps investors assess the overall
strength and potential of a team by quantifying the background, experience, skills, and
past performance of team members. Through employee performance data, leadership as-
sessments, and organizational structure analysis, investors can understand how effec-
tively teams collaborate, make decisions, and respond flexibly to market changes. In ad-
dition, data analysis can reveal a team's strengths and weaknesses in strategic planning,
execution, and resource allocation, helping to identify management gaps or potential lead-
ership weaknesses in key roles. Through a comprehensive team evaluation, investors can
more accurately assess the company's resilience in a volatile market environment and pro-
vide a more reliable reference for investment choices.

3. Application Challenges of Data Analysis Technology in Startup Investment Evalua-
tion
3.1. Lack of Complete Historical Data and Supporting Information

The lack of sound historical data and supporting information is a common problem
in startup investment evaluation. Startups are at an early stage and have not yet accumu-
lated sufficient historical data, making it difficult for investors to conduct effective trend
analysis and risk assessment. Startups often have shortcomings in data collection, man-
agement, and storage, resulting in incomplete or inaccurate data and impacting the qual-
ity of assessments. Without sufficient historical data, it is difficult for investors to identify
the company's operating performance at different stages and to accurately predict its fu-
ture development potential. Lack of supporting information such as industry reports and
market research leads to decisions based on inadequate information. In addition, prob-
lems such as low financial transparency and irregular financial reporting increase the
complexity and uncertainty of investment evaluation. Table 1 below summarizes the main
issues startups face when they lack historical data and supporting information and their
impact:
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Table 1. Main problems faced in the absence of historical data and supporting information and their
implications.

Problem type May affect Give an example
It is difficult to assess the true market per- Accurate income and ex-
Incomplete data ~ formance and financial position of the penditure data are not
company available
Lack of data stand- Data from different time periods or dif-  The financial statement
ardization ferent sources cannot be compared format is inconsistent
No trend predic- It is difficult to accurately predict a com- Market expansion poten-
tion is possible pany's future growth or risks tial cannot be assessed
Lack of external It is not possible to fully assess the mar- . .
. . e Lack of industry analysis
market infor- ket environment and competitive situa- .
. . reports or competitor data
mation tion

As can be seen from Table 1, the lack of historical data and supporting information
has led to major challenges and unpredictability in the investment risk assessment of start-
ups, which forces investors to take greater risks and make choices, thus affecting the in-
vestment effectiveness.

3.2. High Cost and Poor Availability of Data Acquisition

In startup investment evaluation, the high cost and poor availability of data have
become major problems for investors. Startups often lack the resources to obtain compre-
hensive market data and financial information, and data collection costs are high due to
limited funds. At the same time, many industry data and market research reports are not
publicly available, especially in emerging industries, and data sources are often limited or
incomplete, increasing the difficulty of data acquisition. Due to limited data sources and
access, investors often rely on incomplete or unverified data, which can lead to bias in
investment decisions, especially in a rapidly changing market environment where timeli-
ness and accuracy of data are critical. Startup information disclosure is opaque, and key
data often needs to be obtained through industry reports, competitor analysis, or third-
party research, which are not only expensive but also vary in credibility.

3.3. Subjective Bias and Error in Data Interpretation

Subjective bias and error in data interpretation often affect the results of startup in-
vestment evaluation. Subjective bias refers to the fact that investors are influenced by their
personal experiences, emotions, or expectations when interpreting data, which can lead
to overly optimistic or pessimistic judgments, ignoring potential risks or opportunities.
This deviation often makes the evaluation result deviate from the actual situation, thus
affecting the accuracy of investment decision. In addition, errors in the data itself, such as
inaccurate measurements or samples that do not represent the full picture, can also lead
to incorrect analysis of conclusions. These errors include improper data collection meth-
ods, calculation errors, etc., which may lead to the omission or misleading of important
information in the evaluation process. Table 2 below shows the subjective biases and er-
rors in data interpretation and their effects:

Table 2. Subjective biases and errors in data interpretation and their effects.

Deviation

influence Possible cause
type

It affects investors' judgment of market po- The impact of the investor's per-

Subjective e . o o . .
. tential, financial condition, etc., resulting in sonal feelings, experience, or ex-

bias

excessive optimism or pessimism. pectations.
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Sample The lack of representative data samples leads Insufficient data sources or in-
bias to incomplete evaluation results. appropriate sample selection.
The data collection tools are not
Measure- Inaccurate data leads to distorted evaluation .
accurate or the calculation

ment error results.
methods are faulty.

As can be seen from Table 2, investors may be overly optimistic or pessimistic due to
their subjective tendencies, thus ignoring risks and opportunities, which interferes with
the accuracy of investment decisions. However, sample selection bias and measurement
errors may distort the evaluation results, leading to inaccurate assessments of the enter-
prise's actual financial situation and market development potential.

3.4. Constraints of Lack of Technical Capability and Resources

The lack of technical capacity and resources is a central limiting factor in investment
evaluation. While data analytics can support investment decisions, startups often face
problems such as limited technical infrastructure and a shortage of professionals and an-
alytics tools. The lack of efficient data processing and analysis capabilities makes it im-
possible for companies to fully tap the potential value of data, resulting in limited accu-
racy and effectiveness of evaluation results. In particular, underfunded startups find it
difficult to hire data analytics experts or purchase advanced analytics software, affecting
the accuracy of market forecasts and financial assessments. In addition, startups often lack
resources for data collection and storage, making them unable to build a comprehensive
database or purchase external data sources, which affects the timeliness and frequency of
data updates. The lack of technical capabilities has also limited the company's ability to
apply advanced technologies such as machine learning and artificial intelligence to deep
analysis and compete with large companies, thus undermining investor confidence in its
future development.

4. Optimization Path of Application of Data Analysis Technology in Startup Invest-
ment Evaluation

4.1. Strengthen Data Collection and Historical Data Accumulation

In startup investment evaluation, data collection and historical data accumulation
are key paths to optimize analytical models and improve decision-making accuracy.
Through systematic data collection, startups have access to comprehensive market, finan-
cial, and operational data to provide reliable support for evaluation. The establishment of
an automated data acquisition system is key to improving efficiency, as it can collect fi-
nancial statements, market trends, consumer behavior, and other data in real time and
accurately, avoiding the lag and errors of manual collection. In addition, automated tools
ensure data continuity and consistency, reducing the labor burden. As a company's oper-
ations continue to evolve, regularly updating and reviewing historical data ensures that
the data is current while helping to identify cyclical changes and trends, enhancing its
predictability and credibility. To quantify the effects of data collection and accumulation,
the following formula can be used:

D =YL (T; x Cy) 1

Among them, D Is the total amount of data accumulated, T; Is the time weight of
each data point (if recent years have more weight), C; Is the quality score of the data point
(based on the accuracy of the data, reliability of the source, etc.), n Is the total number of
data points. Through this formula, startups can measure the quality and depth of their
data accumulation in order to make more accurate judgments in investment evaluation.

4.2. Reduce Data Acquisition Costs and Improve Data Availability

The cost and availability of data acquisition are critical to assessing quality and effi-
ciency. By collaborating with industry partners, third-party data providers, and research
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institutions, startups can share resources and reduce the cost of independently sourcing
data while broadening data sources and improving data quality and diversity. At the
same time, the use of open-source data and public data platforms, such as free datasets
published by governments and academic institutions, is also an effective way to reduce
costs. These open sources help companies access important information about industry
trends, consumer behavior, and more, avoiding high fees. In addition, it is possible to
establish an internal data sharing platform to unify data management and standardize
formats, which not only improves data mobility and availability but also enhances work
efficiency and reduces the cost of repeated data collection. Through these approaches,
startups can significantly reduce data acquisition costs and improve their ability to sup-
port decision making. To evaluate the optimization of data acquisition costs, startups can
use the following formula:

Ceff _ Z?:1(:i><Qi) @)

Among them, C.rr Represents the optimized data acquisition cost, P; Is the unit
price of each piece of data, Q; Is the data requirement, T Is the time it takes to get the
data. With this formula, startups are able to assess the optimization of data acquisition
costs and ensure the maximum use of resources.

4.3. Improve the Objectivity and Accuracy of Data Interpretation

The objectivity and accuracy of data interpretation directly determine the reliability
of startup investment evaluation results. Startups should adopt scientific analysis meth-
ods and combine a variety of tools and technical means, such as data standardization,
automated analysis systems and data verification mechanisms, so as to reduce the inter-
ference of human subjective factors and ensure the accuracy of evaluation results. Data
standardization is a key step to improve interpretation accuracy. Through unified data
formats, units and calculation methods, differences between data can be eliminated to en-
sure that all types of data can be compared horizontally, thereby improving the uni-
formity and accuracy of analysis. In addition, using an automated analysis system can
reduce the bias in manual analysis and improve the efficiency and accuracy of the analysis
process. Through machine learning algorithms and artificial intelligence technologies,
startups can more accurately extract useful information from large amounts of complex
data for deeper trend prediction and risk assessment. To quantify the accuracy of data
interpretation, the following formula can be used:

XiIDi-Eil
Agee ==25—— 3)

n
Among them, 4,,. Represents the accuracy of data interpretation, D; Is the actual
data, E; is forecast or estimated data, n Is the number of data points. With this formula,
startups are able to calculate the level of error in data interpretation, further optimizing
the interpretation process.

4.4. Strengthen Technical Capacity Building and Resource Support

Technical capacity building and resource support are essential to improve the quality
of data analysis and the accuracy of assessment. Startups can effectively break through
technical bottlenecks in data analysis and enhance the reliability of evaluation results by
improving their technical capabilities and obtaining the necessary support. Startups
should prioritize investing in data analytics tools and platforms that fit the needs of the
company and enable advanced analytics capabilities such as big data processing, predic-
tive modeling, and machine learning. At the same time, strengthen the technical training
of internal teams, or cooperate with external experts to improve the depth and breadth of
data analysis, so as to make up for technical shortcomings. In addition, startups should
also leverage external resources, such as cloud computing platforms, open data sources,
and industry partnerships, to reduce technology input costs. Through the cloud compu-
ting platform, startups can get powerful computing and storage support to improve data
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processing efficiency; Share data with industry partners to further complement technol-
ogy and data gaps. To quantify the improvement of technical capabilities, the following
formula can be used:
S (SiXCy)
Tops = % ()
Among them, T,fr Represents the improvement effect of technical capability, S; Is
an efficiency score for each technology tool or platform, C; Is the frequency of use of
technological tools, R Is the amount of resources invested (e.g. money, time, etc.).
Through this formula, startups are able to assess the actual effects of technical capacity
building and resource support.

5. Conclusion

Data analysis technology provides a new perspective and method for startup invest-
ment evaluation, significantly enhancing the accuracy of the evaluation of market poten-
tial, financial health and team management ability. Although there are still challenges in
the application process such as insufficient data and high costs, by optimizing data collec-
tion, reducing acquisition costs and improving technical capabilities, investors can obtain
more reliable evaluation results. In the future, with the continuous improvement of tech-
nology level and the increasing enrichment of data resources, data analysis will play a
more critical role in the investment decision-making process of startup companies,
providing scientific support for investors' decision-making, reducing investment risks
and increasing investment returns.
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