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Abstract: Studies have shown that new generation of
millennials have limited to no knowledge about managing their
finances. This lack of awareness has created a need for financial
literacy which isnot only an essential employ-ability skill but also,
a paramount life skill. Not only the younger generation but many
individuals already in the corporate field are at their wit’s end
when it comes to planning their finances and making correct
financial decisions. This is where awareness in wealth
management comes in. Wealth management is an investment
advisory service. It also combines financial servicesto addressthe
needs of individuals. It is more than just investment advice; it
encompasses all parts of a person's financial life. The users can
find all the information of different investments rather than
integrating all the information from different places. They can
generate a plan themselves or with the help of artificial
intelligence and machine learning principles, manage their own
and their family's current and future needs.
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. INTRODUCTION

Wealth management isan investment advisory service. It

combines many financial servicesto cater to the needs of the
clients. In this process the advisor understands and anticipates
the client's wants and creates a bespoke strategy using
appropriate financial products and services. For such
financial advice mostly, people pay a certain sum to awealth
management advisor or a wealth manager. Depending upon
client'sfinancial status the advisor suggests how much should
the client invest and in which investments.Wealth
management is more than just investment advice. It also can
encompass all parts of an individual's financial life.
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A user of this system can find al the information of
different investments, instead of piecing it together from a
number of places. They can generate a plan themselves
manually or with the help of artificia intelligence and
machine learning techniques and manage their own and their
family's current and future needs. However, it is a common
misnomer that wealth management is a service required and
available only to wealthy individuals. In fact, with new world
of working millennial generation, there is a growing need
appropriate guidance and understanding into the finance
world before they can truly delve into it. In this website, we
have created a user-friendly platform such that individuals
aren't intimidated by financial world and the surplus of
information around.

We have built awebsite where any individual, asa user will
be able to understand the various investment options and
opportunities available. They will be able to make accurate
financial decisions with the help of various features like
returns calculators, financial plan creators, stock market
predictors, and stock market simulators.

A. Objectives of the Study

In today’s world technology plays a very important role.
The main objective of the wealth management system is to
ease managing an individual’s finances and to create a
platform where users can make well informed and best suited
financial decisions. The system is based on the user’s input
information regarding the necessary parameters which are
important to accurately calculate and provide best suited
options for investing.

We have used various machine learning and artificial
intelligence principles to accurately allot an individua into
the categories of high risk, medium risk and low risk. Based
on their category of risk, the user will be provided with
various financial plans and calculators to understand the
approximate returns on those investments, should they decide
to go for them. Above al, we aim to provide a comfortable
user experience along with gained expertise in the financial
literacy field.

B. Organization of the Paper

Related Work: We looked into the various existing
systems similar to the proposed system to ascertain the
important features that are to be worked on.

Proposed Methodology: The proposed system design
and module division are discussed to understand the
system better.
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Results and Discussion: Along with installation and
testing of the software that are used for development of
the system. Aswell as the various observations during
the implementation.

Conclusion and Future scope of the system.

Il. RELATED WORK

There are a number of existing works which are based on
similar aspects of wealth management. These works arelisted
and reviewed for ascertaining the main features which must be
included in the system. Also to determine the advantages that
could be added into the proposed system to further benefit the
user and in al improve the system. A few works are as
followed:

A. Stock Market Analysisand Prediction Co- Authored
by Eric Alexander, Emily Kawaler

Through this paper we learnt that the stock market data is
influenced by alarge number of factorsincluding foreign and
domestic economies, trade agreements, wars, seasons, and
even day of the week. Many different approaches towards
prediction are attempted in this paper including neural
networks and fuzzy reasoning, support vector machines, and
even attempting prediction using data-mining techniques over
textual data in financial news. In this paper, we were able to
ascertain the abilities of linear regression, random forests, and
support vector machines (SVM) with SMO to predict future
prices and trends in avariety of stocks.

B. Study on Machine Learning Techniquesin Financial
Markets o-Authored by Prakhar Vats, Krishna Samdani

This Paper helped understand the financial world and its
pillars, portfolios, securities, stock market forecasting, risk
management, debt management, and these pillars rely on
adeguate and accurate prediction. These are problemsthat, on
the smal scae, affect individuas and their financia
conditions and, on the larger scale, can be detrimental to a
country's or an organization's financia well-being. This
paper, implements various algorithms and platforms
involving Machine Learning in Financial Markets and
reaching informed conclusions on parameters like accuracy,
efficiency, speed and usability. This paper, helped us decide
upon the algorithms to use in the proposed system based on
the parameters they have tested.

C. Finbingo

Finbingo is an application which was recently launched in
the market as afinancial decision helper. It enables the users
to ascertain their financial goalsin terms of money or objects.
It also enables the users to understand and ascertain the
financial planto achievethat goal. It hel psthe user understand
the various investment plans which can enable them to invest
accurately. We understood the need for high connectivity with
users and the need to be easily accessible by the users.

I11. PROPOSED METHODOLOGY

We have split the entire system into four distinct modules
based on the risk level of the investment options and the
customer's view to the system, they are as foll owed:
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A. Customer Module:

The first module of the system is the customer module,
through this module the user will enter in their individual
details and other details regarding their earnings, expenses
and savings. Based on these details the system create the
financial plans for the individuals using artificial intelligence
principles.

B. Low-risk and Medium-risk Module

The second module includes low and medium risk
investment. Inlow-risk investment users can invest and can be
assured that their money is safe. They include investments
like fixed deposits and PPfs. The medium risk investments
include mutual funds. It will aso include calculators to
calculate their returns based on the investment they are
interested in.

C. High-risk Module

This module includes high risk investments like the stock
market. In this module users will be displayed the various
stocks which are on the rise and have a probability of an
increased profit. These predictions will be done using
meachine learning principles. The user may also individually
search any stock they are interested in to find their
predictions.

D. Integration Module

In this module, all the above mentioned modules are
integrated and the websiteisbuilt. In thismodule the front end
implementation and development of system is done.

Wealth management System
(WealthifyMe)
Integration
User Module Module
Low Risk and
Medium Risk High Risk Module
Module

Fig 1: Block view of the System

V. IMPLEMENTATION

A. Website Implementation

React is a user interface library written in JavaScript.
Single-page applications are built with React. ReactJS is a
JavaScript library for creating reusable user interface
componentsthat is declarative, powerful, and versatile. It'san
open-source, component-based front-end library that's only
liable for the application's view layer. We can make reusable
Ul componentswith React. Devel opers can use React to build
massive web applicationsthat can ater datawithout reloading
the page. React's main goal isto be fast, scalable, and easy to
use. It only operates on the application's user interfaces.
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This corresponds to the MV C template's view. As a user
enters into the website, they will view the home page, if they
are not a registered user, they can register themselves in the
sign-up section. As anew user, auser needs to fill out aform
about the various information that would be necessary to
segregate them into the various level of risk.

WealthifyMe

Fig 3: Risk level page of system

B. Customer Segmentation based on Risk L evel

Customer segmentation is a method of categorizing
the customers into distinct subgroups with distinct needs.
When done manually, it lacks precision and accuracy, and it
takes a long time. Artificial intelligence (Al) and machine
learning principles are being used in the segmentation process
to help you get the most out of your resources and data and
achieve your business goals. These ‘segments’ can be as easy
as separating the customers by categories like gender and age,
which are the most closely linked to their risk level
preferences.

The Customer Segmentation Process are as followed:
e Pre-processing
In order for the process to work, the data must first be
cleaned and transformed. It will also be necessary to identify a
‘gold standard’ training collection for future use.
e Modeling
Algorithms will be run to determine the variables are
crucia to segmentation. These are then prioritized and added
to the ‘gold standard’ training set so that the model can learn
which properties are shared by the segments.
e Evauation
A matrix can be used to distinguish previously incorrectly
defined contacts and also be used to determine the model’s
accuracy. A statistical coefficient can be used to account for
class imbalance when the data set includes unbalanced data
across segments.
o Qutput
The data has now been transformed. The customers will
now be segmented based on the “gold standard” training set.
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The users have an option where they can find out the risk
appetite, they would fal into by simply filling up a form
which includes information about their age, gender and
certain personality-based questons.

Welcome to your Risk Level Calculator

Enter your age

21.00

Fig 5: Thisistheresult of a user with high risk appetite

w think of 'risk’ in the financial context?

Danger
Uncertainty
Opportunity
Thrill

Fig 6: Thisistheresult of a user with medium risk
appetite

Which of the following do you think of first when you think of 'risk' in the financial context?
Absolute Loss
Danger
® Uncertainty
Opportunity
Thrill

Enter your age

60.00

Fig 7: Thisistheresult of a user with low risk appetite
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C. Low-risk and Medium-risk investments (Return
calculator)

We’ve built a Returns Calculator that can be used to
figure out how much money the user will make with the
investment that they are looking into. There will be different
parts, much like any calculator, where the user can enter the
various parameters depending on which the returns on
investment will be determined.

D. High-risk investments (Stock Price Prediction)

Prediction problems are around for an extended time.
They are together considered as the toughest problems to
unravel within the data science industry. Theseinclude agood
range of problems; from predicting sales to finding patterns
available markets’ data, from understanding movie plots to
recognizing your way of speech, from language translationsto
even predicting the next word on your keyboard. The stock
price of today will depend upon:

e Thetrend

The trend that the stock has been following within the
previous days, maybe a downtrend or an uptrend.

e Theworth

The worth of the stock on the previous day, because
many traders compare the stock’s previous day price
before buying it.

e Factors

The factors which will affect the worth of the stock for
today. This can be a replacement company policy that’s
being criticized widely, or a drop by the company’s
profit, or even an unexpected change within the senior
|eadership of the company.

Prophet is an additive regression model that fits non-linear
patterns with annual, weekly, and regular seasonality, as well
as the impact of holidays:

Prophet detects changes in patterns by selecting
change points from the data.

A Fourier series-based yearly seasonal variable
Dummy variables are used to create a weekly
seasona component.

A list of important holidays submitted by users.

_

Visually Inspect
Forecasts

Modeling

Forecast
Evaluation

v

Fig 8: Prediction model of Prophecy used in the Stock
Market Prediction

Surface
Problems

V. RESULTSAND DISCUSSIONS

A. Prophecy Library:
Forecasting is a method of making well-informed forecasts
about the path of future devel opments using historical data as
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inputs. Intoday's organizations, it'sacritical and popular data
science challenge. Knowing of an event in advance will help a
company's goal-setting, policy-making, and planning greatly.
Prophet isamethod designed to overcome these concerns and
offers arealistic approach to forecasting "at scale." Itsaimis
to provide easy and methods which can be tuned for
automeating the popular features of business time series.

Prophet allows analysts from a wide range of backgrounds
to make more predictions than they could manualy.

The Prophet kit includes user-friendly parameters that are
simple to adjust. And someone with no prior experience with
forecasting models may do thisto make accurate forecasts for
a number of business problems. They are combined in the
following equation:

yv(t)=g(t)+s(t)+hn(t)+¢,

g(t): piecewise linear or logistic growth curve for
modelling non-periodic changesin time series
S(t): periodic changes (e.g: weekly/yearly seasonality)
h(t): effects of holidays with irregular schedules
gerror term accounts for any unusual changes not
accommodated by the model

(1)

The Prophet uses a decomposable time series model. The
Prophet procedure is an additive regression model with five
main parts:

Prophet automatically detects changes in trends by
selecting

changepoints from the data.

A yearly seasonal component modeled using Fourier
series.

A weekly seasona component using dummy variables.

A user-provided list of important holidays.

We sampled this model over Reliance stock to ascertain
the prediction and the error percentage. It also had a root
mean square error of 1.2

Raw data

2021-05

25T00:00: 00+0.. 1,990.0500

Time Series Data

wnf““\mﬁ A N S
o A
o

AT S

Fig 9: Raw data and graphed Reliance.BO Stock
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Fig 10: Forecast trends, weekly and yearly for
Reliance.BO Stock using Prophecy

y al

Fig 11: Prediction graph of Reliance.BO Stock using
Prophecy

B. LSTM:

We had also used LSTM neural network to predict
the closing price of Apple and Netflix stock using Yahoo
finance information. This model are often wont to predict the
stock of any company. Just by replacing the company namein
the code.

Prediction problemsare around for an extended time.
They are considered together of the toughest problems to
unravel within the data science industry. Theseinclude agood
range of problems; from predicting sales to finding patterns
available markets’ data, from understanding movie plots to
recognizing an individual’s way of speech, from language
trandations to predicting the next word. With the recent
breakthroughs that are happening in data science, it's found
that for nearly all of those sequence prediction problems, long
short-Term Memory networks, ak.a LSTMs are observed
because the best solution.

LSTMs have a certain edge over conventiona
feed-forward neural networks and Recurrent Neural Network
(RNN) in many ways. They have the unique feature of
selectively remembering patterns for long durations of your
time.

LSTMs can selectively remember or forget things.
The information at a specific cell state has three different
dependencies. We’ll visualize this with an example. Let’s take
the instance of predicting stock prices for a specific stock.

The stock price of today will depend upon:
Thetrend that the stock has followed in the previous days,
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the worth of the stock on the previous day, because many
traders compare the stock’s previous day price before buying
it.

Factors which will affect the price of the stock for today.

This can be a replacement company policy that's being
criticized widely, or a drop by the company’s profit, or even
an unexpected change within the senior leadership of the
company.

These dependencies are often generalized to any problem
as.

The previous cell states

The previous hidden state

The input at the present time step

We calculated armse of 4.7%

Model

&
s
,_:-

Close Price USD (%)
4
——

o —_ vl

uuuuu

We have tried the various algorithms and referred to a
number of papers who have focused on the particular
algorithms to ascertain the aspects that need to be focused on
while choosing the algorithm to work with on the Stock price

Algorithm | Model Parameters | Metrics

Used Applied

SVM [3] Non-Linear Accuracy 96.15%

Classification

NN Accuracy 88%

(Neura

Network)

[6]

Prophecy - RMSE 12

LR[2] Classfication | RMSE 14
(with
PCA)

SVM [4] Regression RMSE 12.873

Fig 13: Comparison Table of the various machine
learning algorithms

VI. CONCLUSIONAND FUTURE SCOPE

Based on the anaysis with various machine learning
algorithms, we have found Prophecy to be the best suited to
the need of this system. We used clustering techniques to
work on the customer segregation based on risk level and
have used react for the website implementation for a smooth
and interactive view of the user.
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Through this paper, we have built a wealth management
system which uses machine learning and artificial intelligence
principles to help the users make financially sound decisions.
Thiswill be ahighly reliable and efficient system for modern
wealth management industry and market requirements, with
aspects of growth in the taxation field.
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