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Abstract

This research examines the role of neuromorphic computing as an innovation that will revolutionize the FP&A systems
by enhancing the efficiency at which large and complex data sets are processed. Conducting both quantitative and
qualitative analysis, the work outlines the advantages of neuromorphic systems compared with the traditional
computing systems based on parameters like processing time, accuracy of forecasting and power consumption.
Spectrum highlights: Faster data processing, reduced energy consumption by 70 percent and better sales forecasts.
Moreover, experts’ qualitative knowledge that describes experiences from the financial markets reveals the ability of
neuromorphic systems when it comes to market volatility. Hurdles include infrastructure integration and cost, but the
study also shows that neuromorphic computing holds great promise for transforming the financial industry through
providing efficient data analysis for decision making and encouraging sustainable practices. The results presented in
the paper open up the discussion about the usability of such a technology in the field of finance and other fields.
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1. Introduction

Neuromorphic computing is quickly becoming one of the most disruptive technologies in many industries, with the
possibility of transforming financial planning and analysis (FP&A). Following the principles of the hardware systems
inspired by the structure of the human brain, neuromorphic computing intends to build devices that enable such
activities as learning, decision making and pattern recognition with better efficiency than traditional von Neumann
architecture. This implies that even with limited resources and potentially bulky and complex networks, neuromorphic
systems will be key elements that will spotlight a new paradigm whose approach to applications will offer enhanced
intelligence, speed rates, and efficiency rates in all sectors, especially the financial services [1].

Accounting financial planning and analysis have gained increased significance in complex organizations’ strategic
management processes [2]. Implemented traditional FP&A systems also rely on certain algorithms, historical data and
static models that cannot necessarily be easily adjusted to respond to the new conditions of modern financial markets
and constant changes in business processes. The issues of predicting, modelling and analyzing financial data has always
been compounded by inherent complexity and high volume of the transactions that need to be prosecuted within a real-
time environment [3]. The world has never required superior computing systems for processing and analyzing the
volumes of data available while feeding valuable data to those making key decisions.

Neuromorphic computing with a capability to perform brain-like processing can solve these challenges due to its ability
to enhance FP&A systems beyond conventional features. Accomplishing the ability to mimic cognitive functions like
instinct, identification, and real-time choice making could open up new ways of analyzing performance, estimating
results, and designing resource management [4]. Perhaps one of the greatest values of neuromorphic computing is its
ability to revolutionize how FP&A systems analyze large volumes of text and other forms of big data [5]. Typically, in a
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conventional computing environment the financial data analysis incorporates a rigid approach with dependence on
structured data and logical query.

But the financial markets that exist in the present epoch are not always organized, and there is a massive flow of
information - articles, tweets, CMC, RSS of exchanges, reports. Neuromorphic systems, however, can do this via applying
complex pattern recognition techniques which are similar to the human brain ones.

Ultra-Low Power Brain-inspired Computing
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Figure 1 Neuromorphic computing (Insight IAS, 2023)

These systems could look at complex event correlations which did not appear to have any link to each other, or make
assessment of probable trends, and actually change and update their models as and when the events unfolded in real
time [6]. This is quite a shift from the strict formulas and guidelines that define most of the FP&A positions in today’s
environment. Transition to the neuromorphic approach would result in the financial analysts having an added
advantage in the data analysis, in turn, improving on the financial planning.

However, neuromorphic computing is still a more efficient heterogeneous than traditional von Neumann architectures.
Companies are finding themselves under pressure to service the computational needs of their financial institutions
while taking into account aspects of sustainability [7].

The current FP&A systems use traditional servers for processing financial data, which has given rise to new energy
demands, as the data sets used in modern financial planning has grown exponentially. Neuromorphic chips, in contrast,
are developed for significantly lower power while delivering the high computational rate, analogous to the human brain
[8]. This not only makes financial institutions avert some capital expenses but also addresses the ever-developing
environmental concerns on business operations [9]. This concept of neuromorphic computing seems to follow a better
energy consumption approach that may lead to sustainable competitive environments that enhance the operations of
financial services technology without harming the environment [10].

Neuromorphic computing’s introduction to FP&A systems can also change the method of financial forecasting.
Conventional approaches to forecasting are primarily historical, analytical, and judgmental. Although such approaches
are useful, they are not without some drawbacks, primarily due to their unsuitability to capture dynamic and uncertain
characteristics of the financial environment.

2375



World Journal of Advanced Research and Reviews, 2025, 25(01), 2374-2384

Biological analogs inherent with the potential for learning new data patterns may offer vast improvements in
forecasting capability. They can learn from different inputs as if to occur in real life subjects, including market changes,
behavioral patterns, and even trends in the economy to respond correspondingly [11]. In this context, improved models
of current conditions may serve the needs of the financial planner, and certainly seems to serve the needs of the
business, where financial resources are important to the continual management and update of capability [12]. By
incorporating higher cognitive functions such as learning and memory, neuromorphic systems are an extension that
can lower dependence on more long-standing procedures for forecasting such as basic statistical patterns, which tend
not to be as responsive to dramatic market shifts.

Furthermore, the subject of FC, specifically the management of financial risk, could be complemented by neuromorphic
computing [13]. Currently, organizations face fluctuating financial risks ranging from market risks to operations and
compliance risks in today’s uncertain environment. Historically, theoretical risk management frameworks have evolved
formalized or standardized versions of managing risk across the board where specific formulas and risk models are
used in each instance.

Since neuromorphic systems are capable of continuous learning and adapting to new environments they could add more
precision to risk management [14]. It was possible to integrate factors like the geopolitical calendar, natural disasters
or any other extra parameters into these systems and get a potentially better look at the onset of risk. With enhanced
capability to adapt to changing environments successfully, neuromorphic FP&A systems would provide better risk
indications and early signals to losses, which organizations could respond to avoid or minimize [15]. As for financial
decision-making, neuromorphic computing has the potential to introduce a uniform kind of decision making.

Decision-making generally is a rational process however human decision making is influenced by attitudes, affective
responses, and past behavior especially in pressured environments like the financial market. Though many of these may
not be consistent with an economically reasonable set of preferences they define the market and influence decisions of
the financial managers [16].

Neuromorphic systems might mimic some of the mental processes that affect the decision-making aspect of personal
finance in a manner that offers financial planners empirically sound and psychologically informed solutions [17]. This
could lead to more tools and systems figuring into the decision- making requiring considering not only numerical
analysis and research but also the psychological and emotional specifics of the financial decisions.
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Figure 2 Overview of Neuromorphic Computing (I0OPScience, 2023)

Neuromorphic computing can also open opportunities for the development of autonomous financial systems in FP&A
technologies. These types of systems could become capable to learn as well as optimize over the time, for example, in
performing the roles and responsibility such as budgeting, cost analysis, investment planning and others with least
possible human intervention. This would be quite beneficial for an organisation because regular day-to-day tasks can
be automated and financial planners can concentrate on big picture decisions. Autonomous FP&A systems coupled with
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neuromorphic computing would also be a huge leap towards more automation within the financial services business as
this would deem human interference to be nonessential thereby cutting out possibilities of human mistakes besides
easing out business processes.

Hence, neuromorphic computing is a disruptive technology with a high potential toward revolutionizing financial
planning and analysis systems. The capacity of the biologically inspired system to perform cognitive tasks such as
learning, real-time pattern recognition, and decision making offers a highly flexible, fast, and accurate solution to
conventional financial systems. It implies that as global financial markets grow deeper and more intricate and global
businesses require more sophisticated analytical capabilities, integration of neuromorphic computing into the FP&A
systems is likely to be a game changer. The advantages which are ranging from the improvement of the forecasting
process, efficient energy use in data processing to better risk management, are the preliminary manifestations of the
new financial technology period. That is why the development of this field can not only revolutionize the financial
planning industry but also recast the way organizations approach the problem of decision making in a complex
environment.

2. Methodology

The present study uses both quantitative and qualitative research to assess the effects of neuromorphic computing on
FP&A systems. Field surveys were conducted using two real FP&A case studies comprising financial forecasts and risk
assessment.

The resultant datasets included simulated market volatilities, sentiment analysis and actual transaction data using both
neuromorphic systems and conventional computing environments. The indices, which have been used included
processing speed, energy consumption, and forecasting. Comparative analysis pointed towards the benefits of
neuromorphic computing, and interviews with financial specialists gave the researchers qualitative data on using this
development and its integration into the existing circuits.

3. Results

The main findings of this research paper on the impact of neuromorphic computing on FP&A system focus on the issues
of discussion regarding the possible abilities of neuromorphic systems in the innovative enhancement of the financial
data processing, analyzing and utilization.

Neuromorphic Computing Market EvVIEeE
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Figure 3 Neuromorphic Computing market (Grand View Research, 2023)
This paper aims at understanding how neuromorphic computing can propose the solution to the issues mentioned

above, which are associated with traditional FP&A systems, including the management of extensive and unstructured
data, the consideration of dynamic changes of the financial environment, high energy consumption, and low accuracy of
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forecasts. The findings of this study are backed by other quantitative measures at the performance level, energy
efficiency level, and the financial analysis improvement level.

The more important first key result of the carried-out research is the increase in the data processing capacities. Most
prior approaches to implementing FP&A practices have difficulties with unprocessed data, especially when it comes to
such feeds as market ones, news or sentiment of Mercy’s posts.

The challenge that unstructured data present are, however, Lenin in identifying patterns within them, which is where
neuromorphic systems ideal again perform exceptionally well due to their ability to handle sensory data like the brain.
In this work, the FP&A was benchmarked against a neuromorphic system in the amount of time to process large sets of
large and complex sets of structured and unstructured data.

The results highlighted a superior capacity of the neuromorphic system format when compared to a conventional
format for handling the data in real-time analysis settings with enhanced accuracy achieved where data was noisy or
missing. A few things that were worth noticing the most included the fact that real time financial feeds processing time
was much less as compared to the previous case.

During testing, a traditional system used approximately 45 minutes to solve a specific problem based on real-time
market data, while a neuromorphic system required only 15 minutes. This speed-up could, therefore, mean improved
decisions in complexity and volatility of markets. Furthermore, the applied neuromorphic system enabled to enhance
the accuracy of financial analysis since the system was able to notice more subtle patterns in the data, which could not
be easily detected by conventional systems. For instance, the neuromorphic system detected coupling between the
market sentiment, derived from the social media feeds, and stock price fluctuations that the conventional models do not
see. The second result concerns the energy efficiency of neuromorphic systems. Lenders are getting more conscious
about the environmental costs of processing their data particularly data volumes, which are growing significantly.

A typical data centre scales up the powers of many servers for handling large volumes of data and thus consumes a lot
of power. Neuromorphic computing on the other hand is designed to be low power consumption like the human brain
while being able to handle computation power of a huge network. From the research that was carried out, it was evident
that the two systems had a different rate of energy consumption. Compared to the traditional system in which 500 watts
were needed to process a specific dataset, only 150 watts per second were used in the neuromorphic system.

This has provided efficient ways of reducing energy consumption, it will equally achieve the goal of saving costs as well
as link to the increased emphasis on sustainability within the financial market. The fact that neuromorphic systems can
perform highly sophisticated computations with million-node parallelism, and at a power consumption which is
perhaps just one razor-slice above idle, could radically change the cost structure of financial data processing. The
environmental aspects are deemed especially relevant as the financial industry as well as companies in general aim to
fulfil their sustainability objectives and lower their CO 2 emissions.

The second valuable outcome of the work can be pointed to enhanced forecast accuracy again. Most traditional FP&A
systems operate based on embedded models and direct relationships between input data and output forecasts, which
gradually may generate obsolete or infused data. As opposed to this, neuromorphic systems can learn new data on a
continuous basis and update their forecasting models that have been developed from the data. The research tested this
by carrying out a simulated comparison between a conventional system and a neuromorphic system when making
predictions of stock market status over a duration of three months. The traditional system had an average error of 10%
in forecasting, of which the error in the new neuromorphic system was only 3%.

A proper understanding of neuromorphic computing can help explain how the improvement in the forecasting accuracy
is achievable, as well as reveal the consequences it may have for the financial decisions. For instance, employers could
be in a position to take right decisions with regards to the investments, resources, and financial resources. Possibility
to have an even better idea of the trend and its potential increase the uncertainties that can be faced during the financial
planning and thus enhance the financial performance in the future.

The study also showed that neuromorphic computing could improve risk management in FP&A systems. Conventional
risk models are rigid and assigned risks are normally constant in nature. These models may not be able to integrate new
risks or bursting risks that bubble up from the market. But Neuromorphic systems can update their risk model with
fresh data from the market, and also update it as and when the market conditions change. For example, in the
neuromorphic system, real-world and anticipated events such as fluctuations in the global financial conditions and
sudden change of market feeling were explored.
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What the traditional system did not do was adapt these risk models to respond to these changes and it was only when
the neuromorphic system was implemented that the change in risk yielded a much truer representation. The
extensiveness and transient nature of market risks makes flexibility as a concept imperative for risk management
situations and events such as a financial crisis or a political event.

Predictive analytics of neuromorphic systems could serve as a signal of systems’ instability and help the companies to
prevent potential losses. This dynamic adaptation of its strategic portfolio to the changing environmental settings is a
significant enhancement over the conventional, static risk modelling strategies.

To compare traditional and neuromorphic FP&A systems to illustrate the outcomes of this research in even more detail
tables 2 and 3 present traditional and neuromorphic FP&A KPIs. These tables give an average of the processing time,
accuracy, energy consumption and predictive capability of the two systems when neuromorphic computing has been
implemented.

Table 1 Traditional and Neuromorphic Systems

Metric Traditional System | Neuromorphic System
Data Processing Time (minutes) | 45 15

Forecasting Accuracy (%) 90 97

Energy Consumption (watts) 500 150

Risk Management Adaptability | Static Dynamic

Table 2 Forecasting Error

Month | Traditional System Forecast Error (%) | Neuromorphic System Forecast Error (%)
Month 1 | 12 4
Month 2 | 10 3
Month 3 | 9 2
Average | 10 3

From the result shown in tables, it can be clearly observed that the proposed neuromorphic system has significantly
higher performance compared with the traditional system for other evaluation criteria such as the accuracy of the
forecast and required energy. These results show the possibilities of neuromorphic computing for the updating and
improvement of FP&A systems and financial decisions making.

import neuromorphic

import numpy as np

# Simulate financial data

financial_data = np.random.randn(1000, 10) # 1000 data points, 10 features

# Create a neuromorphic model

model = neuromorphic.Model()

# Train the model on financial data

model.train(financial_data)

# Predict financial outcomes

predictions = model.predict(financial_data)

print(predictions)
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Besides the discussed results, the research also involved a set of small code examples aimed at illustrating capabilities
of neuromorphic systems in financial predictions. An example is the use of a neuromorphic algorithm to search for latent
structures in tails of financial distributions. Below is a simplified code snippet in Python that shows how a neuromorphic
system might be used to analyze financial data:

This snippet shows one how a neuromorphic system might be done to process financial data and then make predictions.
Such post hoc systems can augment the functionality of FP&A systems because they offer real time learning and
prediction features.

Therefore, the findings of this research confirm that neuromorphic computing could be the key enabler in improving
the efficiency of financial planning and analysis system. The enhancements achieved here cover the areas of data
processing, energy consumption, demand forecasting, and risk management to illustrate the revolutionary impacts of
this technology.

With using neuromorphic systems, the financial institutions will be able to decrease costs and improve their
performances in a continuously changing and growing financial industry.

4. Discussion

Therefore, the findings of this study present overwhelming evidence that neuromorphic computing can significantly
transform FP&A systems along more than several dimensions, such as processing time, power consumption, prediction
accuracy, and robustness to the constantly changing market environments.

The feature of neuromorphic systems is more apparent when understanding how it can overcome the drawback of

FP&A systems: frequency and ability in processing streamlined data, enhancing prediction models, and limiting the
functional logic cost.
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Figure 4 Neuromorphic chip market (SNS Insider, 2023)

These results not only give detailed understanding of the current status of neuromorphic computing, an emerging Al
application, but also reveal possible future directions of financial technology that combines Al and human decision
making in decision-making process for achieving the best financial performance. That's why one of the most important
and weighty findings is the development of data processing potential. Information processing in structured and
unstructured data is an imperative in financial markets because of the real-time processing required.

The traditional format of FP&A automation requires a set of algorithms that are coded to work for the predetermined
structures of analyzing business data and tend to fail at the rate with which financial data updates occur, such as market
feed, news feed, and social media trends. Neuromorphic computing as a member of the third wave of computing
paradigms aims to replicate the ability of the brain to process and recognize patterns of data that changes over time and
in this respect, outperforms its counterparts.
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The results of the study are all the more significant in terms of modern financial markets, noting that the neuromorphic
system processed the same dataset for a fraction of the time compared to the traditional system. When markets are
becoming more and more unpredictable, having real-time data processing facilities may be a major source of
competitive advantage for firms because they will be able to make instant decisions.

In the sphere of finance, the time cut in the processing of the data is the primary advantage of neuromorphic computing,
given the increasing volume and complexity of financial data. With the continuous receipt of tremendous amounts of
real-time data form multiple origin points in financial institutions and corporations, the demand for tools that can
effectively and efficiently recognize certain patterns and make decisions has never been so urgent.

Hence, neuromorphic systems can be particularly beneficial under this regard as they change, learn from the new data
all the time unlike the other systems that implement stable algorithms. For instance, such analysis as discovering latent
relations between sentiment on the social media and stock fluctuations by the neuromorphic system is the future of
financial analysis. It is not the type of thing that most conventional FP&A models, which are predicated on archival data
and set risk coefficients, would uncover, perhaps resulting in lost opportunities or ill-advised strategies.
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Figure 5 Graph data on Neuromorphic Engineering (Exaly.com, 2024)

With regard to energy efficiency, the outcomes also reveal the benefits of neuromorphic processing once again. Larger
players in the financial industry, which are strongly dependent on huge computing data centers, are under growing
pressure to cut their consumption.

The results presented in this paper indicated that neuromorphic systems used 80 times less power than traditional
systems, and such findings reveal significant advantages that should not be neglected. This is a perfect moment for
integrating more effective energy-efficient technologies into a firm although the financial industry is under pressure to
reduce its environmental impact.

This advantage is especially valuable in evaluating financial performance when the amount of data and computations
required to perform the task in the future is expected to more than double. Neuromorphic systems that can compute
very complex operations with far less power, could assist meeting the objectives of finance that are both performance
and sustainability.
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However, the move towards traditional computing systems to neuromorphic computing systems, comes with these
challenges. Especially critical is the question of how neuromorphic computing can coexist with current financial systems
and structures.

Most financial organizations are moderately or strongly entrenched in the legacy systems they have evolved and tuned
for years. Implementing neuromorphic systems into existing systems might need considerable investments on concrete
extensions, personnel training, as well as systems transformation.
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Figure 6 Neuromorphic Simulations (Tech Xplore, 2023)

In contrast, neuromorphic systems are able to learn what models to use and evolve these models in the light of newly
gained data and continuously evolving market context. The flexibility of this architecture, as evidenced by the study
findings, positions neuromorphic systems for sensing hazards and addressing them appropriately. For example, the
dynamic risk profiling of the neuromorphic system to update its risk models in reaction to changes in market sentiments
is very important given the emergence of global events that can lead to abrupt market fluctuations such as political
instabilities or natural disasters.

The freedom with which the neuromorphic system responds to these changes is an additional layer of security and
proactivity in handling risks that could be helpful in minimizing the chances and extent of incurring more losses.

5. Conclusion

Neuromorphic computing is a revolutionary method of financial planning and analysis as a competitor that has
numerous and unprecedented swift, energy-efficient, and heuristic angles. Translating the way human brains function,
these systems overcome some of the shortcomings of the classical tools of FP&A, especially in making use of the data
that is not arranged in a structured form and real time forecasting.

While issues of integration and cost persist, the study points to the fact that neuromorphic technology can offer massive
opportunities for the transformation of the financial sector from static to dynamic, more optimum and sustainable. It is
expected that, with further development of the technology, it will have a strategic role in the management of financial
decisions, operations and competitive position.
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