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Abstract. This article examines the transformative role of neural networks in econometrics
and financial decision-making, emphasizing their influence on personal finance, automation,
healthcare, transportation, and human-computer interaction. Neural networks, inspired by the
structure of the human brain, have the potential to revolutionize these sectors by enhancing
efficiency, accuracy, and decision-making capabilities. In personal finance, they can optimize
budgeting, savings, and expenditure management through automated models such as the
McCulloch-Pitts neuron. In healthcare, neural networks improve diagnostic capabilities and
enable predictive treatment. The article also highlights the applications of neural networks in
econometrics to analyze financial patterns, detect fraud, and manage risks more effectively.
However, it also addresses the ethical concerns related to data privacy, security, and biases in
algorithmic decision-making, stressing the importance of responsible development. Ultimately, it
concludes that, despite the challenges, the benefits of integrating neural networks into
econometric models and financial systems are substantial and indispensable for modern
advancements.
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NEYRON TARMOQLARNING EKONOMETRIK MODELLASHTIRISH VA
MOLIYAVIY QAROR QABUL QILISHDAGI O‘RNI

Mirzayev Shoxrux Normurod o‘g‘li
Qarshi muhandislik-igtisodiyot instituti

Annotatsiya. Ushbu maqolada neyron tarmogqlarning ekonometriya va moliyaviy qaror
qabul qilishdagi o‘rni, shuningdek, ularning shaxsiy moliya, avtomatlashtirish va inson-
kompyuter o‘zaro aloqasiga ta’siri ko rib chiqiladi. Inson miyasi tuzilmasidan ilhomlangan neyron
tarmogqlar ushbu sohalarda samaradorlik, aniqlik va qaror qabul qilish qobiliyatlarini yaxshilash
orqali inqilob qilish imkoniyatiga ega. Shaxsiy moliyada ular McCulloch-Pitts neyron kabi
avtomatlashtirilgan modellar yordamida byudjetlash, jamg‘arma va xarajatlarni boshqarishni
optimallashtirishi mumkin. Sog'ligni saqlash sohasida esa neyron tarmoqlar diagnostika
imkoniyatlarini yaxshilaydi va prognozli davolashni ta’minlaydi. Maqolada, shuningdek, neyron
tarmogqlarning ekonometriyada moliyaviy o‘zgarishlarni tahlil qilish, firibgarlikni aniqlash va
risklarni samarali boshqarishdagi qo‘llanishi yoritiladi. Shu bilan birga, algoritmik qaror qabul
qilishda ma’lumotlarning maxfiyligi, xavfsizligi va tarafkashlikka oid muammolar ham ko‘rib
chiqilib, mas’uliyatli rivojlantirish zarurligi ta’kidlanadi. Umuman olganda, maqola neyron
tarmoqlarni ekonometriya modellari va moliyaviy tizimlarga integratsiya qilish foydalari
gonaviy yutuqlar uchun juda katta va zarur ekanligini ko ‘rsatadi.
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Kalit so‘zlar: neyron tarmoqlar, McCulloch-Pitts modeli (MP neyron), ekonometriya,
shaxsiy moliya, avtomatlashtirish, ikkilik qaror qabul qilish, moliyaviy boshqaruv, byudjetlash,
jamg‘arma va sarflar, daromad va xarajatlar, qaror qabul qilishning chegara modeli, mashinani
o‘rganish, moliyaviy salomatlik, prediktiv tahlil, qaror qabul qilish struktura.

POJIb HEMPOHHBIX CETEH B 9KOHOMETPUYECKOM MOJE/JIMPOBAHUHU U
MPUHATHUU ®PUHAHCOBBIX PEIIEHUHA

Mup3aees Llloxpyx Hopmypodosuy4
KapwuHckuil uHsiceHepHo-3KoOHOMUYeCKUll UHcmumym

AHHomayusa. B daHHOU cmamve paccmampusaemcsi mpaHc@Hopmupyrowas po/b
HellpoOHHbIX cemell 8 IKOHOMEMPUKe U NPUHAMUU PUHAHCOBLIX peuwleHUll, hoduepKusaemcs ux
8/USIHUE HA JUYHble (PUHAHCbLL, asmomamu3ayur Uu e3aumodelicmeue 4esn08eka C
KomnblomepoMm. HelipoHHble cemu, B60J0XHOB/1E€HHblE CMPYKMypol Yesn08e4ecKkozo Mo3ed,
CNocobHbI Npoussecmu pegoYU0 8 IMuUX CEKMopax, nogblwas 3ghekmusHocms, MoYHOCMb U
CNOCO6HOCMU K NPUHSMUK peweHull. B AuyHbIX puHaHcax oHU Mo2ym OnmMuMusupo8ams
ynpassieHue 6100xcemom, cbepexceHuUsIMU U pacxodamu ¢ NOMOUWbI ABMOMAMU3IUPOBAHHbIX
Modesell, makux Kak HelipoH Makkanoka-Ilummca. B 30pasooxpaHeHuu HelipoHHble cemu
yayywarom ouazHocCmu4eckue 603MOMCHOCMU U N0380/15110m NpuUMeHsImb hpeduKmugHoe
JseveHue. B cmamve makixce paccmampuearomcsi npumMeHeHusi HeUpOHHbIX cemel 8
3KOHOMempuke 0151 AHA1U3d PUHAHCOBBIX NAMMEPHO8, 06HAPYHCEHUS MOWEHHUYecmaa u 6o.1ee
agpdpekmusHozo ynpasaeHusi puckamu. Kpome mozo, paccmampusaromcsi amuyveckue 80npocki,
C8513aHHble C KOHPUOEHYUAIbHOCMbK O0aHHbIX, 6e30NdCHOCMbI0 U hpedse3simocmbvio 8
a/s120puUMMUYECKOM NPUHSMUU peweHull, noduyepKusdass BaMCHOCMb O0MEemcmeeHH020
pazsumus. B koHeuHoM umoze desnaemcst 8b1800 0 MOM, YUMo, HeCMOMpPsl HA cywecmayrujue
mpydHocmu, npeumywecmea UuHmezpayuu HelipoHHbIX cemell 8 IKOHOMempuveckue mModeau u
¢puHaHco8ble cucmembl 3HAYUMENbHbL U HE06X00UMbl 0151 COBPEMEHHBIX 00CMUNCEHUT.

Kaloueswle cnoea: HelipoHHble cemu, Mmodeab Makkaaoka-Ilummca (MP HellpoH),
JKOHOMempuKka, JuvHble @OUHAHCLL, asmomamu3ayus, 6UHApPHOe npuHsmue peuwleHul,
¢uHaHcosoe ynpasieHue, b6rdxicemuposaHue, cbepexceHusi U mpambvl, doxodbl U pacxodbwl,
nopozoeasi Modeab NPUHSIMUS peweHull, MawuHHoe ob6yveHue, puHaHcogoe 6.1a20no1yvue,
npedukmuegHblll aHa/U3, CMpyKmypa npuHsImus peweHutl.

Introduction.

Neural networks, a type of machine learning model inspired by the structure and function
of the human brain, have already had a significant impact on many aspects of modern life. From
image recognition and natural language processing to autonomous vehicles and personalized
medicine, neural networks have the potential to revolutionize the way we live and work.

One of the most significant ways in which neural networks will change human life is
through automation. As neural networks become more sophisticated and capable, they will
increasingly replace humans in industries ranging from manufacturing and transportation to
healthcare and finance. While this will undoubtedly lead to job displacement and economic
disruption in the short term, it will ultimately free up people to focus on more creative and
rewarding work, while also reducing the risk of injuries and other workplace hazards. Another
area where neural networks will have a transformative impact is healthcare. By analyzing large
amounts of medical data and patient information, neural networks can help doctors and other
healthcare professionals make more accurate diagnoses and develop more effective treatment
plans. In addition, neural networks can be used to predict the likelihood of developing certain
diseases, allowing for early intervention and prevention.
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Neural networks will also play a major role in the development of autonomous vehicles.
By analyzing sensor data and making decisions in real time, neural networks can help ensure
the safety and efficiency of self-driving cars and trucks. This has the potential to significantly
reduce traffic congestion, improve transport accessibility, and reduce the number of accidents
caused by human error. In finance, neural networks can be used to analyze large amounts of
data and identify patterns and trends that are difficult or impossible for humans to detect. This
can be used to more accurately predict market trends, detect fraud and other financial crimes,
and develop more effective risk management strategies.

Finally, neural networks have the potential to revolutionize the way we interact with
technology. By enabling more natural and intuitive communication between humans and
computers, neural networks can make technology more accessible and easier to use for people
of all ages and backgrounds. This could lead to the development of new interfaces and
applications that are more user-friendly and responsive than ever before.

Of course, like any new technology, there are potential downsides and risks to the
widespread adoption of neural networks. These include concerns about privacy and data
security, the possibility of bias and discrimination in algorithmic decision making, and the
possibility of unintended consequences and unforeseen ethical dilemmas. It is therefore
important to carefully consider the impact of neural networks on human life and work to ensure
that they are developed and implemented in a responsible and ethical manner.

In conclusion, neural networks will have a profound impact on human life in the coming
years and decades. From healthcare and transportation to finance and communications, the
potential applications of this technology are vast and wide-ranging. While the widespread
adoption of neural networks comes with certain risks and challenges, the potential benefits and
opportunities they offer are too great to ignore.

Literature review.

The literature review highlights the significance of neural networks and econometrics in
decision-making processes, emphasizing their applications in personal finance and industrial
automation. Neural networks, theoretically established by McCulloch W.S. and Pitts W. (1943),
laid the foundation for modern algorithms by modeling the functionality of the human brain.
This model also serves as a basis for automating financial decision-making. The development
of neural networks was further advanced by Rumelhart D.E., Hinton G.E., Williams R.J. (1986)
through the introduction of the "backpropagation” algorithm, enhancing their training and
optimization capabilities.

The McCulloch-Pitts model (MP neuron) is an effective tool for automating decision-
making processes in personal finance. It optimizes budgeting, saving, and expenditure
management. Mukhitdinov K.S., Rakhimov A.M,, et al. (2023) emphasized the technical and
economic foundations of financial decision-making models and outlined ways to enhance their
efficiency.

In industrial automation, neural networks contribute to advancing economic and
technological development. Juraev F. (2021) explored the application of econometric models in
agricultural production, highlighting opportunities for forecasting and optimizing production
processes. Similarly, Maxmatqulov G.K. (2023) proposed systematic approaches to improving
the quality of industrial services by studying neural networks and automation tools.

The integration of neural networks into financial and economic systems raises critical
concerns about security and ethics. Schumaker R.P. and Chen H. (2009) addressed issues of
data privacy and algorithmic bias, while Rakhimov A.N. (2023) underscored the necessity of
responsible and cautious development of these technologies.

Innovative approaches and modern technologies have expanded the possibilities for
neural networks and econometrics to improve decision-making. Kholiqulovich J.A,
Normurodovich M.S. (2023) examined methods to ensure precise and efficient control of
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production processes through automated management systems, highlighting the growing
importance of neural networks in industrial automation.

Research methodology.

In this article, we focused on the issue of managing the population's lifestyle budget, i.e.
saving or spending, and obtained experimental results using the MP neuron model.

The McCulloch-Pitts model, also known as the MP neuron, is a simple mathematical model
of a neuron that forms the basis of neural networks. Although modern neural networks are
much more advanced, the fundamental principles of the McCulloch-Pitts model can still be
applied in basic decision-making processes. In personal finance, the MP model can be used to
simulate decision-making based on binary inputs (yes/no decisions) and produce binary
outputs (such as approve/reject, buy/sell).

Let’s break down how the McCulloch-Pitts model could be applied in enhanced personal
finance with practical examples:

Scenario: You have a personal finance system that helps you decide whether to save
money or spend it based on certain criteria like income, expenses, and savings goals.

McCulloch-Pitts Model Application:
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1-figure.

e Inputs (binary):

ols your income greater than or equal to your fixed expenses? (Income >= Expenses: Yes
=1,No=0)

oDo you have a savings goal for the month? (Savings Goal: Yes = 1, No = 0)

oAre there any upcoming large expenditures (e.g., bills, vacations)? (Upcoming
Expenditure: Yes = 1, No = 0)

e Weights: Each input can be assigned a weight depending on its importance. For instance:

oIncome >= Expenses: weight = 2 (important for maintaining financial health)

oSavings Goal: weight = 1 (moderately important)

oUpcoming Expenditure: weight = -1 (a negative impact on savings)

e Threshold: The threshold might be set to 2. If the sum of the weighted inputs is greater
than or equal to 2, the model will recommend saving. If not, it will recommend spending.

e Output:

olIf the total is greater than or equal to the threshold, the decision is to save.

olf the total is less than the threshold, the decision is to spend

Example:
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X1 X2 X3
Situation Income Savings Goal Upcoming Ysum Yout
Expenditure
1 0 0 0 0 0
2 1 0 0 1 1
3 1 1 0 2 1
4 1 1 1 3 1
5 0 1 1 2 1
6 0 0 1 1 1
2-figure

e X1=Income >= Expenses = 1 (True)
 X2=Savings Goal = 1 (True)
 X3=Upcoming Expenditure = 0 (False)

3
Youm = § Wi X;
i=1

1,x=>1
Yout = f(}’sum) - {O,x <0

Analysis and discussion of results.

The weighted sum is (1x2)+(1x1)+(0x-1)=3(1 \times 2) + (1 \times 1) + (0 \times -1) =
3(1x2)+(1x1)+(0x-1)=3, which is greater than the threshold of 2, so the decision would be to
save

Even though the McCulloch-Pitts model is simple, it can provide valuable decision-making
frameworks for personal finance by:

e Defining binary inputs (yes/no decisions).

e Assigning weights based on the importance of each input.

e Setting thresholds to guide decisions.

In modern personal finance systems, this foundation is enhanced with more complex
neural network models that use continuous data and learn from patterns, improving the
precision of financial recommendations.

Conclusion and suggestions.

This article highlights the potential of neural networks, particularly the McCulloch-Pitts
(MP) model, in transforming personal finance and decision-making processes. By applying a
simple, binary approach, the MP model provides an effective framework for managing finances
through automated decisions, such as whether to save or spend based on predefined inputs.
While this foundational model offers valuable insights into financial management, more
advanced neural networks can further enhance accuracy by incorporating continuous data and
learning from patterns over time. Ultimately, the integration of neural networks into personal
finance systems has the potential to significantly improve financial health and decision-making
for individuals.
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