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Abstract

The financial sector has experienced significant transformation with the adoption of Artificial Intelligence
(Al) technology, particularly in improving business decision-making. This study aims to analyze the impact
of Al on decision-making quality, focusing on risk analysis and portfolio management in Indonesia's
financial sector. A mixed-method approach was utilized, combining quantitative and qualitative data to
provide a comprehensive view of Al’s role in financial decision-making processes. Quantitative data were
gathered through surveys of 50 respondents from various financial institutions, while qualitative data were
obtained from semi-structured interviews with industry executives. The findings indicate that Al
significantly enhances risk analysis accuracy by 25%, optimizes portfolio management, accelerates
decision-making processes, and improves operational efficiency by automating manual tasks and reducing
human errors. Despite these benefits, the study also identifies challenges such as data quality issues and
high implementation costs, which hinder the broader adoption of Al in the financial sector. The study
concludes that Al offers substantial potential to improve decision-making in the financial industry, but
addressing data infrastructure and training needs is critical for achieving optimal outcomes.

Keywords: Artificial Intelligence, Financial Sector, Risk Analysis, Portfolio Management, Decision-
Making.

. INTRODUCTION

The global financial industry has undergone significant transformations in recent decades, driven
largely by rapid technological advancements. Business decision-making, once reliant on manual
analysis and intuition, is increasingly being replaced by more sophisticated data-driven
approaches. One of the most prominent technologies facilitating this transformation is artificial
intelligence (Al) (Murinde et al., 2022). Al enables the processing of vast amounts of data with
speed and accuracy far beyond human capabilities, thus providing more targeted insights for
decision-making (Shahbaz et al., 2020). A study by (Al-Surmi et al., 2022) revealed that over
70% of global financial firms have adopted Al technology to support decision-making processes.
Additionally, 85% of these companies reported significant improvements in operational
efficiency, primarily through the application of predictive analytics and Al-driven automation
(Mogaji et al., 2020). This evidence suggests that Al not only enhances decision-making
processes but also provides added value in the form of cost savings and performance

improvements. In the financial sector, Al is frequently employed in various areas, including risk
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analysis, portfolio management, and customer service through chatbots and virtual assistants
(Cubric, 2020).

One potential solution to these challenges is the application of Al in risk analysis and portfolio
management. In this regard, Al excels at processing large volumes of data in real time, enabling
companies to monitor market movements more closely and make more accurate predictions. Al
can detect patterns in complex historical data that may be difficult for humans to identify,
allowing companies to reduce market uncertainty and improve investment decision accuracy.
Machine learning algorithms used in Al continuously learn from new data, providing more precise
investment recommendations based on the latest market conditions (Mahalakshmi et al., 2022).

Moreover, Al can also enhance the quality of data used in risk analysis.

In many cases, the data employed for risk analysis is incomplete or contains errors (Berk &
Tutarli, 2021). Al can clean this data, ensuring that the information used in decision-making is
accurate and relevant. As a result, Al not only enables companies to process data more quickly
but also improves the quality of risk analysis. In portfolio management, Al can provide more
optimal asset allocation recommendations by considering both risk and return potential across
various asset classes. This allows companies to achieve better portfolio diversification, which is

often difficult to accomplish manually (Shambira, 2020).

Al also can adapt to market changes automatically. In a dynamic market environment where
conditions can shift rapidly, a significant competitive advantage is crucial (Belhadi et al., 2024).
Al can monitor market conditions in real-time and automatically adjust portfolios based on the
latest developments. This is particularly important in risk management, where the speed of
response to changes can be a key factor in avoiding substantial losses (Ampatzoglou et al., 2021).
However, the implementation of Al in the financial sector is not without its challenges. One major
challenge is the reliance on high-quality data. As previously mentioned, Al requires clean and

accurate data to function properly.

Despite AI’s vast potential, its implementation in the financial sector faces numerous challenges.
One of the most significant obstacles is the high level of uncertainty in global financial markets.
Market fluctuations, often unpredictable, hinder financial institutions from conducting accurate
risk analysis and making strategic decisions (Truby et al., 2020). Market volatility can lead to
significant asset value changes, complicating long-term forecasting. Additionally, many firms
encounter problems related to data limitations. Incomplete or poor-quality data often hampers in-
depth analysis, especially in risk management and portfolio optimization (Owolabi et al., 2024).
Other challenges include frequent regulatory changes that force companies to quickly adapt and

technological advancements that can swiftly alter the business landscape.

Indonesia’s financial sector faces similar challenges. Although Al adoption in Indonesia has

shown positive growth, many companies have yet to fully capitalize on AI’s potential in decision-
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making processes. One of the primary reasons is a lack of deep understanding of this technology.

Many executives and financial managers remain skeptical of Al, often viewing it as a "black box"
that is difficult to understand. This skepticism can impede the adoption of a technology that could
help them address various challenges in decision-making, such as risk analysis and portfolio
management (Al-Ababneh et al., 2023). On the other hand, companies that have adopted Al often
face issues with unstructured or poor-quality data. Al requires clean, relevant, and accurate data
to produce valid analyses, but the data available at many Indonesian firms often do not meet these
standards (Chen et al., 2023).

When available data does not meet these standards, the decisions produced by Al can be
ineffective, or even potentially erroneous. Another challenge faced by financial firms in Indonesia
is the high cost associated with implementing Al (Doumpos et al., 2023). While Al usage can
lead to long-term operational savings and improved efficiency, the initial investment required to
develop and integrate Al into existing systems is substantial. Firms must also consider the cost of
training employees to understand and effectively utilize this technology (Whang et al., 2023).
Moreover, regulatory and ethical challenges also pose important considerations in the use of Al
in the financial sector. The use of Al in financial decision-making could raise issues related to
data privacy, especially if the data used by Al is not properly managed. There are also concerns
about potential biases in Al algorithms, which could lead to unfair or discriminatory decisions.
Therefore, companies must ensure that they comply with existing regulations and adopt fair and
transparent practices in the use of Al (Mhlanga, 2020).

A case study on Koperasi Metropolitan (Komet) in the savings and loan sector illustrates how Al
can be applied to improve credit risk analysis. Using machine learning algorithms, the company
can analyze borrowers' historical data, such as credit history and income levels, to predict default
risk with higher accuracy than conventional methods. Another example is Bank Mandiri, which
employs Al-powered chatbots to enhance customer service. These chatbots provide instant
information and solutions, not only improving customer satisfaction but also reducing staff
workload (Choithani et al., 2024). Given these various insights, this research aims to further
analyze the impact of Al implementation in Indonesia's financial sector, particularly in improving
risk analysis accuracy and optimizing portfolio management. The study will also explore the
challenges faced by companies in adopting Al and provide policy recommendations to encourage

broader use of Al in the financial sector.
Il. LITERATURE REVIEW
A. Theory of Accuracy Enhancement in Risk Analysis

Risk analysis is a crucial element in decision-making within the financial sector, aimed at
identifying, measuring, and managing risks that could affect business objectives. According to

(Lin etal., 2021), the theory of accuracy enhancement in risk analysis emphasizes the importance
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of managing uncertainty across various sectors, including finance and project management. Risks
can arise from numerous factors, such as financial, operational, environmental, and market risks
(Lin et al., 2021). As financial markets grow increasingly complex, more effective methods for
risk management are required. One widely adopted solution is the use of advanced statistical
models supported by information technology. These models utilize historical data to estimate
potential future risks. (Sadiq et al., 2022) noted that through more accurate trend and pattern
analysis, financial institutions can anticipate potential risks and mitigate their impact (Sadiq et al.,
2022). The use of Al in risk analysis has made a significant impact. (Poongodi et al., 2020) stated
that Al enables financial institutions to collect and analyze large volumes of data, accelerating the
analytical process and improving the accuracy of results. Al also allows systems to learn from
existing data and make real-time adjustments, enhancing financial institutions’ adaptability to

market changes (Poongodi et al., 2020).
B. Theory of Portfolio Management Optimization

The Modern Portfolio Theory (MPT), introduced by Harry Markowitz in 1952, serves as the
foundation for optimal portfolio management. This theory aims to maximize returns while
minimizing risk through asset diversification. Diversification involves investing in a range of
uncorrelated assets to reduce overall risk. (Larasati et al., 2023) demonstrated that effective
diversification can protect portfolio value from extreme market fluctuations (Larasati et al., 2023).
This theory also focuses on utility functions, wherein investors choose portfolios that provide
maximum utility based on their risk profiles. Beta, which measures an asset's sensitivity to market
movements, is a key element in this theory. Assets with high beta are typically more volatile,
while those with low beta are more stable. According to (Gunjan & Bhattacharyya, 2023),
statistical analysis plays a vital role in portfolio management by determining optimal asset
allocation (Gunjan & Bhattacharyya, 2023). Technological advancements have greatly
contributed to portfolio management. With the support of Al and big data, investors can leverage
mathematical models to predict future asset performance. Such quantitative analysis helps
investors make more informed and strategic decisions (Al Janabi, 2021). For instance, automated
trading platforms use algorithms to determine the best times to buy or sell assets, enabling

investors to respond to market movements swiftly (Fares et al., 2023).
C. The Application of Artificial Intelligence (Al) in Decision-Making in the Financial Sector

The application of Al in the financial industry has grown rapidly, enhancing not only efficiency
but also the quality of services provided. Al plays a significant role in data analysis, risk
management, and portfolio management. (Malali & Gopalakrishnan, 2020) stated that Al is
capable of analyzing vast amounts of data quickly, extracting key information, and providing
valuable insights for decision-making. This allows financial institutions to identify market trends

and risks more swiftly (Malali & Gopalakrishnan, 2020). Al also plays a crucial role in risk
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management. (Song & Wu, 2022) explained that Al-based algorithms can model various risk

scenarios and evaluate potential risks that may arise from business or investment decisions. This
is particularly important for companies operating in dynamic and uncertain markets (Song & Wu,
2022). On the other hand, the application of Al also faces challenges. According to (Owolabi et
al., 2024), the quality of data is a critical factor in the success of Al implementation (Owolabi et
al., 2024). Unclean or biased data can lead to inaccurate predictions, making it essential for
financial institutions to ensure that the data used is of high quality and relevance. Moreover,
implementing Al requires substantial costs, particularly in the initial stages of deployment (Khan
etal., 2020).

D. Case Studies on Al Application in the Financial Sector

One notable example of Al application is seen in Koperasi Metropolitan (Komet), which uses
machine learning algorithms to analyze credit risk. The system processes borrowers' historical
data, such as credit history and income levels, to predict the likelihood of default. By using Al,
the company can make more accurate predictions than conventional methods, offering more
objective credit scores and reducing the risk of default. Additionally, Bank Mandiri's Al chatbot,
MITA, enhances customer service by providing instant information and responses to routine
queries. This not only improves customer satisfaction but also increases operational efficiency by

reducing the human workload.
E. Challenges in Al Application in the Financial Sector

Despite the many advantages offered by Al, its application in the financial sector is not without
challenges. According to (Whang et al., 2023), one of the biggest challenges is the reliance on
data quality. Poor or biased data can lead to invalid outputs, which may mislead decision-making
(Whang et al., 2023). Furthermore, companies need to make significant investments in
technological infrastructure and employee training to ensure Al can be effectively implemented
and utilized. (Garg et al., 2021) also noted that ethical and transparency issues must be addressed,

particularly concerning data privacy and the avoidance of algorithmic bias (Garg et al., 2021).

I1l. RESEARCH METHOD

This study employs a mixed-method approach, combining both quantitative and qualitative
methodologies to examine the impact of Al implementation on decision-making in the financial
sector. The use of mixed methods aims to provide a comprehensive understanding of the
phenomenon under investigation by leveraging the strengths of both approaches. This method
allows for the collection of numerical and measurable data, as well as more in-depth and
contextual information from qualitative interviews. The quantitative approach was used to assess
the extent to which Al implementation affects the accuracy of risk analysis, portfolio

management, and decision-making in the financial sector. Data obtained from the survey were
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then statistically analyzed to identify patterns and relationships between Al implementation and
key variables in the study. The research population comprises financial sector companies in
Indonesia that have implemented or plan to implement Al technology. A purposive sampling
technique was employed to select companies based on specific criteria, including their
demonstrated experience in implementing Al technologies, direct involvement in Al-related
projects, and a minimum of two years of active Al adoption in their business operations. The
target sample consists of 50 respondents from various financial institutions, including banks,

insurance companies, and investment firms.

Quantitative data were collected through a survey designed to evaluate respondents'
perceptions and experiences regarding Al implementation. The questionnaire consisted of closed-
ended questions that measured key variables such as improvements in risk analysis accuracy,
decision-making speed, and portfolio management optimization. A Likert scale was used to gauge
responses, ranging from 1 (strongly disagree) to 5 (strongly agree). The questionnaire was
distributed online to managers and executives in financial institutions. Survey data were analyzed
using descriptive statistics to provide an overview of respondents' perceptions of Al
implementation. Additionally, regression and correlation analyses were conducted to identify
relationships between Al implementation and decision-making effectiveness in the financial
sector. SPSS software was employed to process and analyze the quantitative data, ensuring
systematic and valid results. The qualitative approach was used to explore, in greater depth, the
experiences, and perspectives of financial industry practitioners on Al implementation through
interviews. This method aims to uncover challenges and opportunities that cannot be
quantitatively measured but are critical for understanding the broader context of Al usage in the

sector.

Interviews were conducted with 10 key executives from companies that have implemented
Al in their business processes. These semi-structured interviews allowed the researcher to explore
specific issues in depth while providing respondents the freedom to share their views and
experiences. The interviews focused on several key topics, such as technical challenges in Al
integration, perceptions of Al benefits in risk and portfolio management, and regulatory and
ethical constraints. Data obtained from the interviews were analyzed using a thematic approach.
The first step in this analysis was transcribing the interviews, followed by coding to identify the
main themes that emerged from the conversations with respondents. Manual coding was
conducted to uncover patterns and key categories related to challenges, benefits, and perceptions
of Al implementation. The findings of this thematic analysis provide deeper insights into the
dynamics of Al adoption in Indonesia’s financial sector. This study is based on Figure 1, which

outlines the data collection and analysis process.
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and Discussion

l

Challenge in Al Adoption,
Recommended and Solutions

Figure 1. Research Diagram

IV. RESULT/FINDINGS AND DISCUSSION

A. lllustration of Accuracy Improvement in Risk Analysis

Table 1 presents a comparison of the accuracy between Al-based risk analysis methods and
conventional methods. Based on survey results, 78% of respondents reported that the
implementation of Al has significantly improved the accuracy of risk analysis within their
companies. Al technology enables companies to process historical data more quickly and
accurately, while also detecting patterns that cannot be identified manually. Additionally,
machine learning algorithms used in Al provide more precise risk predictions compared to
conventional methods.

Table 1. comparison of the accuracy between Al-based risk analysis methods and
conventional methods, based on the responses from a total of 50 respondents

Method Accuracy (%)
Al 90%
Conventional 65%

These findings indicate that Al can mitigate market uncertainty by offering more accurate

predictions, thereby assisting companies in reducing previously undetected risks.

B. Portfolio Management Optimization
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Figure 2 below illustrates the improvement in portfolio management following Al
implementation, showing a 25% increase in portfolio efficiency compared to the period before
using Al. The study also found that 65% of companies using Al reported improvements in
portfolio management optimization. Al allows companies to analyze various asset classes
simultaneously, providing more efficient allocation recommendations based on a more accurate
risk assessment. Portfolio diversification becomes easier as Al processes large volumes of data in
real time, offering optimal suggestions regarding the most profitable asset combinations.

Increased Use of Al

30%
25%
20% B Before
15% Using Al
10% After Using
504 Al
U% —

Figure 2. Portfolio Optimization Improvement with Al
C. Speed in Decision-Making

The result of decision-making can be seen in table 2 and Figure 3. A total of 82% of respondents
reported that the implementation of Al accelerated the decision-making process within their
companies, particularly in market analysis and investment selection. Before Al adoption,
decision-making processes often took several days as they had to be conducted manually. After
the implementation of Al, these processes can be completed in just a few hours or even minutes.

Table 2. Average Decision-Making Time Before and After Al Implementation based on
the responses from a total of 50 respondents

Decision Process Before Al (Days) | After Al (Hours)
Risk Analysis 3 2
Portfolio Management 4 1
Market Monitoring 2 0,5

Decision-Making Process

120
100
B0
60
40
20 I B EBefore Al [Days)
0 S — —
1 After Al (Horse)
i &
L & o
& & &
oF & &
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Figure 3. Comparison of Decision-Making Speed Before and After Al Implementation

These findings demonstrate that Al contributes significantly to speeding up decision-making

processes, enabling companies to respond to market changes more quickly and effectively.
D. Operational Efficiency Improvement

The result of operational efficiency improvement is shown in table 3, Figure 4, figure 5, and figure
6. A total of 85% of respondents reported a significant increase in operational efficiency after
adopting Al. The automation of manual processes, such as data processing, market monitoring,
and financial reporting, has reduced the workload for employees and minimized human errors.
Table 3. Operational Efficiency Improvement After Al Implementation based on the

responses from a total of 50 respondents

Before Al (Number

of Errars/Year)

After Al (Number of
Errors/Year)

Figure 4. Error report before and after Al implementation

Efficiency Aspect Before Al (Number of After Al (Number of
Y AP Errors/Year) Errors/Year)
Reporting Errors 15 3
Data Processing 72 Hours 12 Hours
Operational Costs Rp 500 Million Rp 350 Million
Errors in Reports
16
14 -
12 -
10 -
B g
> 6 B Errorsin
a Reports
2 -
o -

Data Processing Time

Before Al (Number
of Errors/Year)

After Al (Number
of Errors/Year)

B Data Processing Time

Figure 5. Data processing time before and after Al implementation
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Operational Costs
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B Operational
Costs

Rp200 -

RplO0 -

RpD -

Before Al (Number After Al (Mumber
of Errors/Year) of Errors/Year)

Figure 6. Reduction in Errors and Data Processing Time After Al Implementation
Figure 4, 5, and figure 6 clearly shows that Al not only speeds up processes but also reduces errors
and significantly lowers operational costs. These results support the finding that Al contributes to

improving efficiency and effectiveness in financial sector operations.
E. Regression and Correlation Analysis in the Quantitative Results

Regression analysis was performed to assess the relationship between Al implementation and
improvements in risk analysis accuracy, decision-making speed, and portfolio management
optimization. The results indicate a strong positive correlation (r = 0.85, p < 0.01) between Al
adoption and risk analysis accuracy. Similarly, a significant positive relationship was found
between Al usage and decision-making speed (B = 0.76, p < 0.05). These findings confirm that
Al implementation significantly enhances operational efficiency by reducing manual tasks and

human errors, optimizing portfolio management, and accelerating the decision-making process.
F. Interviews in the Qualitative Results

Thematic analysis of the qualitative interviews identified several key themes regarding the
challenges and opportunities of Al implementation. Executives highlighted the potential of Al to
improve accuracy in risk assessment and portfolio management. However, they also expressed
concerns about the initial costs and the need for employee training. One executive stated, 'Al has
significantly reduced the time needed for decision-making, but it requires a steep learning curve
for our employees.' Another mentioned the data quality issue, noting, "We need to ensure that the
data fed into Al systems is clean and reliable; otherwise, the outcomes can be misleading.' Overall,
the interviews revealed a consensus that Al offers substantial benefits but also necessitates careful

management of data quality and resources.

V. DISCUSSION
The findings of this study align with previous literature, which highlights the significant benefits
of Al implementation in the financial sector, particularly in terms of improving accuracy and

efficiency. (Mahalakshmi et al., 2022) state that Al enables companies to process data more
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quickly and accurately, providing better predictions for risk analysis. This study supports that

argument, as the implementation of Al has been shown to increase risk analysis accuracy by 25%
compared to conventional methods (Mahalakshmi et al., 2022). One of the biggest challenges is
the reliance on high-quality data. (Al-Ababneh et al., 2023) explain that Al requires clean and
structured data to generate valid analyses. This research found that companies in Indonesia still
struggle with data quality issues, as data is often incomplete or biased (Al-Ababneh et al., 2023).
This is consistent with the findings of (Owolabi et al., 2024), who notes that data quality is a key
factor in the successful implementation of Al.

In addition, (Whang et al., 2023) mention that the cost of implementing Al often becomes a barrier
for companies, especially during the initial stages of implementation. This study also found that
high costs are a major obstacle to the widespread adoption of Al in Indonesia's financial sector.
Although Al has proven to increase efficiency in the long term, the initial investment required to
develop Al systems remains a challenge for many companies (Whang et al., 2023). In the context
of portfolio management optimization, this study reveals that Al makes a significant contribution,
especially in asset diversification and risk management. This aligns with the MPT introduced by
Harry Markowitz (1952), which suggests that portfolio diversification can reduce risk. Al enables
more sophisticated portfolio management by analyzing and evaluating multiple assets in real-time
(Larasati et al., 2023). The study also finds that Al accelerates decision-making processes,
allowing companies to respond more quickly to market changes. (Shambira, 2020) demonstrates
that Al can reduce the time required to make critical decisions, a finding reflected in this study,

where 82% of respondents reported an increase in decision-making speed.

There are, however, several limitations to this research. The sample is limited to financial
companies in Indonesia, which may restrict the generalizability of the findings to a global context.
Moreover, the study relies on survey and interview data, which may be subject to respondents'
subjective biases. Despite these limitations, this study makes an important contribution to the
literature on Al implementation in the financial sector, particularly in Indonesia. The findings
suggest that Al has great potential to improve accuracy, efficiency, and decision-making speed in
the financial sector. However, the research also underscores the importance of data quality and
adequate investment to ensure the successful implementation of Al. This study implies that
financial companies need to invest more in data infrastructure and human resource training to

maximize the benefits of Al.
VI. CONCLUSION AND RECOMMENDATION
A. Conclusion

This study aimed to analyze the impact of Al implementation on improving decision-making
quality in Indonesia's financial sector, particularly in risk analysis, portfolio management,

decision-making speed, and operational efficiency. The findings demonstrate that Al has made

292 | Journal of Management and Informatics (JMI), Vol. 3 No. 2, August 2024



Journal of Management and Informatics (JMI)
Vol. 3 No. 2 August 2024
E-ISSN: 2961-7731; P-ISSN: 2961-7472, Pages 282-296

significant contributions to these areas. The application of Al has increased risk analysis accuracy
by 25% compared to conventional methods. Al facilitates real-time processing of large datasets,
generating more accurate risk predictions, thereby reducing uncertainty in investment decision-
making. Al enables more effective portfolio diversification through targeted risk analysis. Asset
allocation recommendations driven by Al have proven more efficient in minimizing risk and

maximizing profit potential.

Furthermore, Al has significantly accelerated decision-making processes. Tasks that previously
required several days can now be completed in hours or even minutes, allowing companies to
respond more quickly to market changes. Al has successfully automated various processes that
were previously manual, reducing human error and lowering operational costs. Operational
efficiency increased by 20%, with significant reductions in reporting errors and overall corporate
expenses. However, the study also identified several challenges, such as inadequate data quality
and high initial costs for Al implementation. Companies must address these issues to fully

optimize Al adoption and achieve maximum results.
B. Recommendation

Based on the findings of this study, several recommendations can be made for financial
institutions, regulators, and related stakeholders to promote the adoption and optimization of Al
in decision-making within the financial sector. First, companies should invest more in data
management and cleansing to ensure that the data used by Al is accurate, relevant, and free from
bias. This is critical for ensuring that Al-generated predictions and decisions are effective and
well-targeted. Additionally, companies need to allocate resources for employee training to help
staff understand Al technologies and their application in daily business operations. This training
will help bridge skill gaps and improve the effective adoption of Al. Financial institutions with
limited resources for developing Al internally could partner with Al technology providers. Such
collaborations will facilitate the integration of new technologies without the need to build

infrastructure from the ground up.

Regulators must establish clear guidelines for Al use in the financial sector, particularly
concerning data privacy and transparency. Companies must ensure that Al use complies with
existing regulations and implement fair and ethical practices to avoid potential biases in decision-
making. Further research is necessary to expand the scope of this study, including exploring the
global application of Al in the financial sector. Additionally, future research should consider the
long-term impact of Al implementation, including its broader social and economic implications.
By implementing these recommendations, companies in the financial sector can maximize Al's
potential to enhance business performance, mitigate risks, and increase competitiveness in an

increasingly dynamic market.
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