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ABSTRACT

The need for intuitive and interactive visualization tools is paramount in current stock market
environment. Traditional stock market systems provide investors with simple insights and
flawless user experiences. This research addresses this gap by proposing a Visualizing and
Forecasting Stocks by using Dash that utilizing Power BI. The research identifies the problems
in existing systems, such as lack of interactive visualization, inadequate user understanding
and unsuitable user interfaces. This research is motivated by the potential for substantial profit
in stock forecasting and aims to equip investors with tools to minimize losses and ensure to
have a better decision-making. Objectives includes to study the existing stock market system
features, developing an interactive forecasting system with intuitive visualization by using
dashboards and to evaluate the forecast stock market system dashboard by using usability
testing. The methodology for this project is Agile Methodology that separate the projects into
planning, analysis, design, development, testing, integration, and maintenance stages. System
implementation is relying on Power Bl that having a data exploration, visualization, and real
time analytics. System evaluation and discussion will include the usability testing questionnaire
and basic functionality checks. The results for questionnaire and system testing are overall
good and above that shows that the system is in a good direction. In this paper, we aim to
provide a stock market system that can visualize and forecast stocks and will focus on

incorporating additional stock-related feature in the future enhancements.
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CHAPTER 1

Chapter 1

Introduction

In this chapter, it presents the background and motivation of the research, project scope,
contributions to the field, and the outline of the thesis. Visualizing and forecasting stocks using
dashboard is gathering all the stocks data, currencies and financials data, then put all of it into
the dashboard in order for the users to visualize and forecast. Buying and selling shares of
public entities is a risky trading. There is always having uncertainty in the stock market, so
people are scared about to invest their money in the stock market. Therefore, a strategy that
can visualize and forecast the stock market prices to let people to invest in the stock market is
needed. Visualizing and forecasting stocks is going to increase the probability of buying or
selling the right stocks. It uses the Power BI to visualize and predict the stocks in a view of
dashboard. Power Bl can manage the complex data into a simple and clear visualization of

stock data. The system will show real value and predicted price of the stocks.
1.1  Problem Statement and Motivation

The first problem is current market forecasting stock system is lack of interactive
visualization for the stocks data. Due to the data may be overload for the current system
making it challenging to extract meaningful insights manually. Johansson, C. and Nilsson, R.
says that by adding the interactivity to the visual representations, it will be possible to gain an
even bigger insight into the data by rearranging and manipulating the data to find patterns and
trends [a]. So, dashboard will be needed to process and visualize the data to the users. The key
trends and patterns will also be captured and visualized in the dashboard. All the stocks data
are visualized in the dashboard will helps the users can see various data in only one view such

as the stocks market data, currencies data, financial data and others.

The second problem is lack of helping the investor to have a better understanding for
the stocks. Nowadays, investing in the stocks is being more common for the young like the
university students, they tend to explore new things and can bear the risks that the stocks invest
will brings. They will start with a little money in the stocks market and keep learning the

knowledge of the stocks market because they are still new when investing the stocks. But stock
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CHAPTER 1

markets are a complex system to be understand in the beginning [b]. In this situation, the current
stock markets have not provided some useful tips that the new user needs to know before
investing. An analysis from the professional investors will be needed for the system. This
analysis is the opinion or suggestion from the professional then gather together in order to help
the new users to have a better understanding to the stocks market.

The third problem is lack of better user experience and user interface in current stock
market system. The existing stock market system having shortcomings in user experience and
user interface, it is lack of the efficient participation and navigation for investors of different
backgrounds and expertise levels. Users may face different barriers such as the complex
interfaces, limited accessibility features and insufficient educational resources. Simplifying the
user interface can reduce the market complexity [c]. The dashboard will cater both novice
investors and experienced investors to by creating a responsive and visually dashboard with

the features of interactive charts and insightful analytics.

The motivation for the research in this area is forecasting the stock brings a great profit.
Forecasting the stock can help people to minimizes the losses and assures the consistency of
buying or selling the correct stock. Even one people only have least knowledge about stock

market can have large earnings.

1.2 Objectives

First objective for this project is to study the features of a forecast stock market system.
A stock market forecasting system is to determine the future value of a company’s stock or
other financial traded on an exchange. A forecasting stock will have few features like each
company’s stock market prediction, cryptocurrency, and currencies of each country. It enables
user to predict their stock by using this system, they may know when the suitable time will be

to buy and to sell their stock.

Second objective is to develop an interactive forecast stock market system to provide
better visualization by using dashboard. Interactivity between the user and the system is
important because it act as a communication between the user and the system. An interactive

forecast stock market system will provide user a great experience when using the system. It
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CHAPTER 1

can maintain a long-term relationship between the user and the system [4]. Dashboard is a
single page documents that shows only selected data in one page. It is limited only one page,
user can view related reports in a short time. Although there is only one page, but user can view

the data that they selected, and the data is organized in the dashboard [5].

Last, the third objective is to evaluate the forecast stock market system dashboard by
using usability testing. Evaluating a system by using usability testing is a group of
representative users testing the system. Usability testing can identify the problems as early as
possible, so that the issues can be fixed as well. The earlier the issues are identified and be
fixed, the cost will be lower [6].

1.3  Project Scope

This project is aimed to develop a visualize and forecast stock system by using dashboard.
There are five scopes in this project which are to develop a Today’s market module, a Stock

Markets module, a Currencies module, a Financials module and last develop a Graph module.

First is Today’s market module, this module will act as the main dashboard in this system.
Today’s market dashboard will include various data in only one view. It will have a “Trending
News” widget on the top of the dashboard to let the users can see the business news at a glance.

It will continue with the summary of the “Stocks” data widget. In this gadget, it will have the

latest stocks data and also comes with a graph. When the users visit the system, they can look

today’s stock data at the first time. The “Currencies” widget will then put below the Stock

gadget. This Currencies gadget will same as the Stock gadget that includes the latest currencies
data.

Second module will be Stock Markets dashboard. This dashboard contains more detailed

information about stocks. The first widget is the “Trending Tickers” widget on the top of the

dashboard. This widget is let users know which tickers is currently trending in the market. The

users may have interesting to invest in the trending tickers. There is a “Analysis and Opinion”

widget. This gadget uses to show the analysis and opinion from the professional investors. It is
a helpful gadget that may help the new users to make the decisions when investing the stock.

“Most Active Stocks” is to let users can see the most active stocks currently in the market.
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“Gainer Stocks” is showing the users the stocks that is gain in that day. “Historical Stock” is

the widget that shows all the history of the stock within a date range.

Third is the Currencies module. This dashboard is mainly used to show the currency data to
the user in table and graph form. So, there will have a “Currency” widget and “Currency Graph”

widget. For the currency, it will be in a table form that shows the latest data of the currency.
While the currency graph will show the graph in a range of date. There is still have one widget

of “History Currencies” to show all the past data of currencies in a table form.

Fourth will be the Financials module. This dashboard is to show the user how the company’s
financial statements situation. There will only have two widgets in this dashboard which is

“Financial Table” and ‘“Financial Graph”. These two widgets are to show the financial

statement in a table form and graph form.

The fifth and the last module will be Graph module. This dashboard will help users to forecast
and interpret the future direction of a particular stock. In this dashboard, it will only show graph

and chart which is the “Stock Candlestick Chart” and “Financial Statement Chart”. The stock

candlestick chart is to let users can see the moving of the stock whether it is increasing or
decreasing. It also let the users can predict the future stocks data by looking at the past moving
trends of the stocks. For the financial statement chart, it shown the financial statements chart.
By putting these two graphs together, users can have a better decision when they are investing

stocks.

1.4 Contributions

There are many new developments in this area, people are hard to notice the difference between
each development. The previous studies from others paper that are reviewed from other system
had been summarized especially from these five years. It will help people to know more clearly,

and without wasting time to reviewed on those similar system one by one.

In the past few years, stock prediction system had been developed by many basic tools. For
this time, Power Bl is the main tools to develop this visualizing and forecasting system. Power
Bl is an analytics intelligence platform that can be used for data exploration, visualization and
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have an interactive dashboard that can visualize and forecast the stock market. Power Bl
dashboard can show all needed data in only one page, readers can view related reports for the
details [5]. A stock predict system will be more interactive by using Power BI.

Our contributions in this development and analysis are summarized as follow. Firstly, the
previous studies from others paper had been summarized, and can be easily classified those
strengths and weakness. Secondly, focusing on developing a stock market system in a clear
and understandable visualization to help the people make a better decision when investing their
stocks in the market.

1.5 Report Organization

The following chapters display the specifics of this project. A few similar historical contexts
are discussed in Chapter 2. Then, the methodology used for the system is presented in Chapter
3. Chapter 4 describes the system design of the project such as the Ul of the system, block
diagram, entity relationship diagram and others. Chapter 5 then shows the all the details of the
system implementation like the process when development the system. Furthermore, system
evaluation and discussion will be discussed at Chapter 6. Last, Chapter 7 reports the conclusion

for the system.
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Chapter 2

Literature Review

2.1 Related Work

In the past, stock market predictions can be predicted by using technical analysis, time series
analysis, statistical analysis and fundamental analysis. Currently, Power Bl have been chosen
for visualizing and forecasting the stock market. In the system that reviewed, visualizing and
forecasting stocks system is mostly comes with the basic functions of the stock market system
and also some special features such as the customizable data and charts. In this section,
literature review of visualizing and forecasting stock by using Dashboard based on system are

reviewed.

2.2 Review on Yahoo Finance system [7]

yahoo! : A v

FinanceHome  Watchlists  MyPortfolio  Crypto  YahooFinancePlus @  News  Screeners  Markets  Videos  Personal Finance

Mula Berdagang CFD pada Kripto W

dengan Bonus $50 Buka Akaun

S&P 500 Dow 30 Nasdaq Russell 2000 Crude Oil Gold

4,146.47 b 3386019 1214564 4 1,794.65 y 80.85 o 2,022.60 o >

-4.85(-0.12%)

-126.99(-0.37%) -12.08(-0.10%) -8.19(-0.45%) +0.02(+0.02%) +15.60 (+0.78%)

NEW THIS MORNING: Sens. Elizabeth Warren, Jack Reed urge Treasury to use ‘all its tools' to understand bank failures

Stocks mixed after
BofA, Goldman
earnings My Portfolio & Markets Customize $8
il Yanoo Finance .
Recently Viewed >

~ Arelnvestorshehaving gy 33216 056  -0.17%

o - P irrationally? i
4 g AAPL 166.07 +0.84  +0.51%

GoldmanSachs stumbleswhile Bank of e

) . | EURUS... 1.0963  +0.0037 +0.3386%

Figure 2.2.1 Yahoo Finance homepage

Yahoo Finance is an online financial information platform operated by Yahoo. This
platform provides users with a variety of tools and resources, which included real-time stock
data, financial statement, analysis, historical price data, financial news, cryptocurrencies and

investment tracking tools.
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Calendars  Trending Tickers ~ Stocks: Most Actives ~ Stocks: Gainers ~ Stocks: Losers Top ETFs Futures World Indices Currencies Top Mutual Funds ~ Options: Highest Open Interest

Matching Stocks 1.5 of 38 results

nerated a few mins ago. Pricing data is updated freque;

Symbol Name Price (Intraday) Change % Change v Volume Avg Vol (3 month) Market Cap PE Ratio (TTM)

ANGPY Anglo American Platinum Limited 1048 +116  +1239% 23,083 50,152 16,6438 635 s

TDOC Teladoc Health, Inc 2876 4289  +1117%  5.136M 3.704M 478 NA i

IMPUY impala Platinum Holdings Limited 1043 4101 +1072% 44914 83,063 8.8768 506 se C

SBSW Sibanye Stillwater Limited 951 091  +10.58%  3482M 4.026M 68168 675 1’ 1840
ALV Alvotech 1020 +0.75 +7.94% 126,844 95,298 26838 NA 5

MDGL Madrigal Pharmaceuticals, Inc. 27659 +20.04 +7.81% 291,292 392729 50178 NA 55 See
RIOT Riot Platforms, Inc. 1386 +0.93 +722%  13.640M 19.45M 23168 NA 2z i
MARA Marathon Digital Holdings, Inc. 1226 +0.81 47.03%  20.126M 35.2M 20528 NA s

ALBKY Alpha Services and Holdings 5.A. 0.3000  +0.0180 +638% 16357 33,181 32398 750 17

PILBF Pilbara Minerals Limited 2.6800 +0.1600 +6.35% 44,297 315136 81118 7.24 138

MSTR MicroStrategy Incorporated 33144 +1841 +5.88%  460.003k 732488 4.2068 NA iz

Bz 1800  +0.85 +4.96% 654201k 2.428M 150528 60133 g7 o
smcl ro Computer, Inc 116.06 +5.63 +5.10% 764962k 1.519M 6.2258 1080 5o

CILF China Life Insurance Company Limited 17800  +0.0820 +4.83% 32100 9,370 1255018 1047

Figure 2.2.2 Yahoo Finance’s Stock Quotes

Yahoo Finance offers free access to basic financial information and features, including

stock quotes, market data, currencies and basic company information.

My Portfolios / Testl v Try thenew P

Summary My Holdings Fundamentals <+ Create Nev

Add Symbol 1t Reorder Currency in MYR
+ y

Q

‘ncy Marke
Enter symbols or company names

Tip: Use comma to separate multiple quotes J5D 11:03AN

and then press enter

Tip: Type "SS" to enter custom symbols such as
"SSCASH"

AAPL Investor's Business Daily - 1 hour ago

Best Dow Jones Stocks To Buy And Watch In April: Appl

Figure 2.2.3 Yahoo Finance’s Create Portfolio

Users can create customized portfolios and track their investments over time. User just
need to click the “My Portfolio” on the top of the tab, after that select the “create Portfolio”
button. It will let the user to choose whether select the basic portfolio which only included the
function to input Buy or the portfolio 2.0 with transactions which included the function to Buy,
Sell, Short, Buy to Cover Transactions and much more. After finish select, user can name their
portfolio so that they can remember which portfolio is for different use. They can add their
preferred company’s stocks by clicking the “add symbol” button. Users need to enter the
company’s symbols or names in order to let the system add the company’s stock data to the

portfolio.
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Symbol

NFLX

AAPL

Last oo e
Price e

331.54 -1.18 -0.35% USD 1L:12AMEDT  2.408M

166.24 +1.01 +0.61% USD 11:12AMEDT 18.322M

Chg% Currency Market Time Volume  Shares

A
- 6458M  js5s

147.658

26297

Figure 2.2.4 Yahoo Finance’s Portfolio data

After adding the company’s stocks that wanted into the portfolio, users can compare

the stocks together in a place, they do not need to search the company’s stocks one by one.

They also may forget the first stocks data after they search for the second company’s stocks.

So, the portfolio is very convenient for the users to compare their preferred stocks at the same

time.

AllEvents  Earnings  StockSplits  IPOs  Economic Events

Events Calendar for: 5] Apr 16, 2023 - Apr 22,2023 v

16 Apr sun 17 Apr mon 18 Apr Tues
20 Economic Events 73 Earnings 240 Earnings
< 20 Stock Splits 13 Stock Splits
Prev

50 Economic Events 6 IPO Pricings

37 Economic Events

20 Apr Thu
156 Earnings
11 Stock Splits

31PO Pricings

60 Economic Events

21 Apr Fi 22 Apr sat
31 Earnings
12 Stock Splits >

41 Economic Events

Figure 2.2.5 Yahoo Finance’s Calendar

In addition, the calendar function from the Markets tab in the Yahoo Finance can let the

user to know the events for different days. Users can click the events that shown in the calendar,

they will be navigate to another page of the events selected by the users.

Currencies v
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Figure 2.2.6 Yahoo Finance’s Currencies

Currencies also provided by Yahoo Finance to let the users know the changes of the

currencies daily. Some users bought the stocks and also the currencies, they would like to know

the changes for the stocks and also the currencies.
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Apple Inc. (AAPL)

Masdaqs - NasdagGs Real Time Price. Currency in USD

165.84 +0.61 (+0.37%)

Plus500 CFD Service. Your capital is at risk

Following

As of 11:49AM EDT. Market open.

summary Chart  Conversations  Statistics  HistoricalData  Profile  Financials  Analysis  Options  Holders  Sustainability

Previous Close 165.23 Market Cap 2.624T7 ip 50 1M 6M YTD 1Y 5Y Max il " Full screen
Beta (5Y 167.80
Open . .
P 166.10 Menthly) 1.30
Bid 166.11x900  PE Ratio (TTM) 28.21 166.80
Ask 166.13 x 800 EPS (TTM) 5.88 @
. . : Apr 26,2023 -
Day's Range 165.70-167.41 Earnings Date May 01, 2023 @
52 Week Range 124.17-176a5 0@ 0.92 (0.56%) 164.80
) = i ) Dividend & Yield ) R
Volume & Ex-Dividend Date ,
21,390,314 Vil Feb 10, 2023 10 AM 12PM 02PM
Trade prices are not sourced from all markets
Avg. Volume 64,579,973 1y Target Est 170.50

Figure 2.2.7 Yahoo Finance’s Stocks Data

The above figure is the Apple Inc.’s stocks data. Users can search or click the company
to look for detailed information or data for that company. There will have summary for the
stocks data of that company, chart for the stocks to let the user can see more clearly,
conversations to let the users leave a comment or chat with other users to provide or gain the
information about that company’s stocks, the statistics of the company such as valuation
measures, trading information and some financial highlights, the historical data of the stocks,
the profile of the company that included the information of the company like the address, phone
number and the position of the employees, the financials that included the income statement,
balance sheet and also cash flow, the analysis that included earnings estimate, revenue estimate
and others to let the users can know more about the company’s financials in order to decide
whether to invest to the company or not, the options that listed the contract, the holders of the
company and sustainability to let the users know the environment, social and governance risk

ratings of the company.

For the premium features, Yahoo Finance had offered advanced charting and technical

analysis tools, real-time market data and research reports from leading financial analysts.
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Apple Inc. (AAPL)

NasdagGS - NasdagGS Real Time Price. Currency in USD

165.52 -1.12 (-0.68%)

As of 10:21AM EDT. Market open. PIus500 CFD Service. Your capital is at risk

Following

Summary Chart Conversations Statistics Historical Data Profile Financials Analysis  Options Holders Sustainability

@ gliickbooks

Show: Income Statement Balance Sheet  Cash Flow Annual Quarterly
Income Statement i numbers in thousands " Expand All
Breakdown ™M 9/29/2022 9/29/2021 9/29/2020 9/29/2019
> Total Revenue 387,537,000 394,328,000 365,817,000 274,515,000 260,174,000
Cost of Revenue 220,666,000 223,546,000 212,981,000 169,559,000 161,782,000
Gross Profit 166,871,000 170,782,000 152,836,000 104,956,000 98,392,000
> Operating Expense 52,906,000 51,345,000 43,887,000 38,668,000 34,462,000
Operating Income 113,965,000 119,437,000 108,949,000 66,288,000 63,930,000
> Net Non Operating Interest Inc... -197,000 -106,000 198,000 890,000 1,385,000
> Other Income Expense -283,000 -334,000 258,000 803.000 1,807,000
Pretax Income 113,485,000 119,103,000 109,207,000 67,091,000 65,737,000

Figure 2.2.8 Yahoo Finance's Financial Analysis

The strengths for Yahoo Finance system are it have the customizable portfolio function

as shown as Figure 2.2.3. This function can make convenient to the users to compare their
stocks at the same time without navigate to another page several times. Moreover, it also

provides a wide range of financial data to let the users know more about the company’s

financials so that the user can make their decisions better whether to invest to the company or
not. It had provided balance sheet, income statement and also cash flow for four years as shown

as Figure 2.2.8.

; tanks by over 20%, strategist says s T ——
“This is a golden opportunity to use this bear-market rally to de-risk in advance of potentially
B *~GSPC 4,153.80 +2.48 +0.06%
very painful losses over the next six, nine, 12 months,” Troy Gayeski said. By
Ad AirA Trending Tickers >
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Biitiaads: Eopriasi « INS 161.20 447 -2.70%
Johnson & Johnson

Starting tomorrow, only six EVs will still qualify for a $7,500 federal U]
GS 336.10 -3.58 -1.06%

tax (I’edlt The Goldman Sachs Group, Inc.

The IRS released a list of electric vehicles that still qualify for the full $7,500 federal tax BAC 30.49 4012 +0.38%

credit after strict new guidelines, announced back in March, officially go into effect on April A SO

= ~ Only 6 pure EVs on sale today 1 BMW, Rivian, Hyundai, Volvo
ualify for the full EV tax credit lose access to EV tax credit 0
. o 26 : Get POINTS o=
= & so much more.
(e
=

- Business 2
< Apple launches high-yield savings account with a 4.15% APY—here’s Ty
"j\\{ what savers need to know
- Today, Apple announced its newest product: a high-yield savings account with a 4.15% APY.
-— 3 Here's a closer look at what this account is offering and how to decide if it's right for vou

Figure 2.2.9 Yahoo Finance’s Advertisement
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The weaknesses of the Yahoo Finance are the user interface are too messy. We can see

from the above figure, the advertisement and the data are not well organized at the interface. It

will distract the user’s attention and also affect the user’s experience.

/ .
IAAPL 162.36 1YY [ 4553

3/30/2023

Figure 2.2.10 Yahoo Finance Stock's chart

In addition, Yahoo Finance also lack advanced charting or visualization. It only

provides the basic charting tools, it does not have the advanced charting for the users to have a
better understanding about the data. Too many data will make the users become confusing

when looking at too much information without any visualizing tools.
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2.3 Review on Investing.com system [8]

Investing ool Scarch the website Sign In / Free Sign Up p]

Markets v * My Watchlist Crypto News InvestingFPro Analysis Charts Technical Brokers Tools Academy More ~

Popular: United States Major Indices ndices Futures Real Time Commodities Webinars Bitcoin Economic Calendar = Earnings Calendar Al Stocks &

& Breaking! Netflix earnings are out! See Report X

Cuba spread ,~
yang rendah /

dari O poin

U.S. stocks are falling [ "ces | conmosits | Bonds | stocks
IR as investors weigh H 3
mixed earnings, rising

yields

IR 5y Liz Moyer Investing.com - U.S. stocks were
[ S&P 500 Nasdaq Gold Crude Oil WTI EUR/USD Tesla u.s. 10Y
4,145.60  -0.22% 12,1189 -0.34% 2,005.05 -0.73% 79.72  1.46% 1.0958 -0.12% 181.37 | -1.60% 3.623 +1.44%

Figure 2.3.11 Investing.com Homepage

Investing.com is a financial website that provides of wide range of financial
information, tools and resources for investors and traders. This website offered real-time stock
quotes, charts, news, analysis and other data on different financial instruments, including

stocks, bonds, commaodities, currencies and indices.

Investing.com provides a platform for users to access global financial markets, track
market movements and make informed investment decisions. This platform also offered a
range of financial tools such as stock screener, economic calendar and different calculators to
help users make informed decisions. Investing.com also have their mobile app, it can allow the

users to access the financial information or stocks data from their phone immediately.
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Sign In / Free Sign Up

g5 English (UK) mm Pyccruid
Ong == English (India) B Tirkce
I+] English (Canada) B =
Bl English (Australia) = EANVIKG
BB English (South Aftica) = Svenska
M English (Philippines) 4= Suomi
\ I B English (Nigeria) = N
B Deytsch e OFE
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I Espafiol (México) A
11 Francais & B
i H Italiano == Bahasa Indonesia
= Nederlands E= Bahasa Melayu
Bl Porugués (Poriugal) = 'lwa
mm Polski K Tiéng Viét
[ Poriugués (Brasil) = f&dr

Figure 2.3.2 Investing.com Languages Options

The strengths of the Investing.com is it provides multiple language for the users. Users
can select which language to use for the system for their convenience. Investing.com had
provided wide range of data so there will be many users to use this system to see the stocks

data, multiple language can attract users from different country that this system will not limited

by the language.

Market Overview
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Morgan Stanley Beats Q1 Expectations: Tesla's Price Cuts
Electrify Wall Street

Ey TD Amerifrade - 4 hours ago

Another day began with another major bank surpassing Wall Street's
earnings estimates. Today's results came from Morgan Stanley (NYSE-MS)
(MS), the last of the “big banks™ fo...

Investors Turn More Hawkish Amid Another Stubborn
Inflation Report

By Craig Erlam - 5 hours ago

Inflation remains a major concern for central banks and recent data
highlights how far there is to go, something policymakers will be hoping
changes very soon. A major headache for the Bank of ..

Probable Scenarios for the U.S. Debt-Ceiling Conundrum

| EvJames Picerno - 5 hours ago

In yesterday's post, | profiled my thinking on the big-picture outlook for
estimating the risk associated with the debt-ceiling battle that's brewing in
‘Washington. To round out this...

Looking Past the Peak of Fed Key Rates

By Antoine Bouvet - 6 hours ago

The US Federal Reserve could soon deliver the last hike of the current
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Figure 2.3.3 Investing.com Analysis
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The second strengths of Investing.com is it has the analysis function which allow the

users look at the professionals analyze on the different stocks or their advice. Users can filter
the result according to what they are looking for. This will help the investors to make a better
decision when they are trying to invest on the stocks.
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Figure 2.3.4 Investing.com Drawing Chart
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Figure 2.3.5 Investing.com Insert Text
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Figure 2.3.6 Investing.com Screenshot Chart
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Figure 2.3.7 Investing.com Download Screenshot

The third strength is it allow the users to perform some functions on the live chart. First,

it allows the users to draw whatever they want on the live charts as shown as Figure 2.3.4.
Users can circle some part of the chart for further use. Second, users can insert text in the live
chart as shown as Figure 2.3.5. Third, users can screenshot the live charts after editing by
clicking the camera icon stated on the above as shown as Figure 2.3.6. After screenshot has
done, users can choose how to share the photo, they also can download the photo by clicking

the download icon as shown as Figure 2.3.7.

Investirlg_r_:.»_um Markets  News  Anaysis  Charts

WRITTEN BY INVESTING | UPDATED APRIL. 2023
One of the first steps to starting an investing career is choosing an online broker that suits your trading ambitions and needs

Investing.com, through careful research and analysis, can help you find a broker with all the features and taols to help you
navigate global markets.

TRUSTED PARTNER

Nao buy/sell commissions and tight spreads

Plugsuu Fast and reliable order execution VISIT SITE

Real-time quotes and advanced analytical tools

Leverage of up to 1:30

FREE unlimited Demao

Traded Assets: 2800 CFDs Min Deposit: $100 Mobile App: Yes

Wide variety of assets

‘?m High leverage up to 1000:1 (this leverage is not available to all
the entities of the Group)

Live chat and other accessible suppert in over 25 languages

No commissions

Traded Assets: 1000+ Min Deposit: $5 Mobile App: Yes

Figure 2.3.8 Investing.com Broker Suggest
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The fourth strength is broker suggest for the users. A stockbroker is a financial

professional or an investment advisor. They will handle transactions for a number of
individuals or customers. They are paid on a commission by doing the transactions for their
customers [https://www.investopedia.com/terms/s/stockbroker.asp]. At the Investing.com
website, it provided the broker suggestion for the users, users can find their preferred broker at
there and contact them immediately. Users just need to choose which broker’s site they wish
to corporate with and click the button “visit site”. The page will automatically navigate to the

broker’s website and users can start their trading afterwards.

Live Charts
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Figure 2.3.9 Investing.com Chart

The weakness of this system is it does not have the advanced charts or better

visualization for the users to see. It only has the basic bar charts for the stocks data. Advanced
charts will help the users to analyze their stocks better and faster without looking at the complex

stock’s data in the table.
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Figure 2.3.10 Investing.com Advertisement

The second weakness is the advertisement at the system is too heavy as shown as Figure

2.3.10. It will distract the users when they are trying to look at the stocks data. Users may also
be confused on where to look at the data because of the advertisement is stick around the stocks
data. Some users may find the number and placement of the advertisement on the website to

be overwhelming.
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2.4 Review on Koyfin system [9]
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Figure 2.4.1 Koyfin Homepage

Koyfin is a financial data and analytics platform that provides investors, analysts and
financial professionals with a comprehensive set of tools to analyze the stocks, ETFs and also
other financial assets. Moreover, it offered a range of features such as real-time stocks data,
interactive charts, financial statements, news and research and portfolio tracking. Koyfin
allows users to customize and save their own charts and dashboards. Koyfin also offers a suite
of advanced tools for options analysis, screening and backtesting. Koyfin is used by investors,

financial advisors and institutional investors to make informed investment decisions.
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Figure 2.4.2 Koyfin Menu

The strength of Koyfin is Koyfin provides user-friendly and interactive user interface.

This platform is designed to be easy to use and navigate. Users can easily find what they want
from the menu and click on it. Some menus will design too complicated, users will get confused
when looking at the menu. Koyfin had designed their menu very well in a simple and straight

way.
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«‘ koyfin Q, Search for aname, ticker, or functior
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Figure 2.4.4 Koyfin Download Graph

The second strength of Koyfin is it allows users to customize their own dashboard.

Users can select which country of the stocks they wish to see at and also the company’s stocks
too. After choosing, the system will automatically provide the stocks data that the users chosen
previously as shown as Figure 2.4.3. Moreover, users can also choose to download their
dashboard after they had done editing it by clicking the download icon at the top of the
dashboard. They also can share the graph into a picture by clicking the share button on the top
right of the graph. Users can customize the image setting as shown as Figure 2.4.4 after clicking

the sharing button.
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Figure 2.4.5 Koyfin Market Movers Page

The third strength of Koyfin is Koyfin is an adless system. They do not add any
advertisement inside their system as shown as Figure 2.4.5. Whichever the uses click on any
of the tab, Koyfin also do not include any advertisement at their system. This will make the
users more comfort when using the system. Users may not distract by the advertisement at the

system and focus on the stock data they wish to see.
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Figure 2.4.6 Koyfin Financial Analysis

The fourth strength is Koyfin had provides financial analysis at their system. The income

statement, balance sheet, cash flow, multiples which includes the sales or revenues, earnings
and book value, enterprise value, profitability and solvency. All of this financial analysis will

help the investors to decide whether to invest to that company’s stock or not.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

21



CHAPTER 2

OvOEA-IBR -} /4% +# 8 00 W 6 B O w
AAPL AAPL AAPL AAPL AAPL

Date QOpen Low High Close Ad]. Close

FRI 04-21-2023 165.05 164.49 166.45 165.02 165.02 I

THU 04-20-2023 166.09 165.56 167.87 166.65 166.65

WED 04-19-2023 165.80 165.54 168.16 167.63 167.63

TUE 04-18-2023 166.10 165.65 167.41 166.47 166.47

MON  04-17-2023 16509 164.03 165.39 165.23 165.23

FRI 04-14-2023 164.59 163.82 166.32 165.21 165.21

THU 04-13-2023 161.63 161.42 165.80 165.56 165.56

WED  04-12-2023 161.22 159.78 162.06 160.10 160.10

TUE 04-11-2023 162.35 16051 162.36 160.80 160.80

MON  04-10-2023 161.42 160.08 16203 162.03 162.03

Figure 2.4.7 Koyfin Historical Data

The weakness of Koyfin is Koyfin do not provide the function for downloading the

historical data. Some of the users may need to download the historical data for some purpose,
they may want to analyze the data of the company or make some research of that company, so
they need to download the data to use. They can organize the historical data in their own way
and analyze the data.
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2.5 Summary of Reviewed System

System

Function

Strengths

Weaknesses

Yahoo Finance

real-time  stock
data

financial
statement analysis
historical ~ price
data

financial news
cryptocurrencies
investment
tracking tools
customizable

Customizable
portfolio

Wide range of
financial data

User interface
too messy

Lack of
advanced charts
& visualization

stock screener.
economic
calendar
different
calculators

portfolio

Investing.com wide range of Provides Lack of
financial multiple advanced chart
information languages. & visualization
real-time stock Analysis Advertisement
quotes function that too heavy
charts providing
news market
stocks overview.
bond Can perform
commodities many functions
currencies on live charts.
indices Broker
financial markets suggests

Koyfin

real-time stocks
data

interactive charts
financial
statements
portfolio tracking
customizable
charts and
dashboards

User-friendly
& interactive
user interface
Customizable
dashboard
Adless system
Provides
financial
analysis

Do not have the
function for
downloading
historical data

Table 2.5.1 Summary of Reviewed System

Bachelor of Information Systems (Honours) Business Information Systems

Faculty of Information and Communication Technology (Kampar Campus), UTAR

23




CHAPTER 3

Chapter 3
System Methodology/Approach OR System Model

3.1 Methodology

PLAN
MAINTENANCE ANALYSIS
TESTING & DESIGN
INTEGRATION
DEVELOPMENT

Figure 3.1.1 Agile Methodology

The methodology for this Visualizing and Forecasting Stock System is agile
methodology. Agile methodology is a way to manage a project by breaking up into several
phases. There are a total 6 stages in Agile methodology which are planning, analysis, design,

development, testing and integration and maintenance.
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January 2023 February 2023 March 2023
23-29 (4w}  30-5(5w) 6-12(6w) 13-19(7w) 20-26(8w) 27-5(%w) 6-12(10w) 13-19 (11w) 20-26 (12w) 27-2(13w) 3-9 (14w) 10-16(15w) 17-23 (16w) 24-30 (17w) 1-7(18w) 8-14 (19w

Task name Start date End date

30/01/2023  28/04/2024

= Plan 30/01/2023 31/01/2023
Gantt Chart 30/01/2023 31/01/2023

& Analysis 01/02/2023  05/02/2023
Scope 01/02/2023  05/02/2023

[ Design 06/02/2023  16/02/2023
User Interface Design 06/02/2023  08/02/2023

Block Diagram 09/02/2023 10/02/2023

Use Case Diagram 11/02/2023 12/02/2023

Entity Relationship Diagr... 13/02/2023 14/02/2023

Class Diagram 15/02/2023 16/02/2023

E Development 21/02/2023  07/04/2024
Stock Markets module 21/02/2023 15/03/2023
Currencies module 16/03/2023 10/04/2023
Financials module 11/04/2023 30/04/2023
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4.6

Task name

E Plan
Ganit Chart
B Analysis
Scope
() Design
User Interface Design
Block Diagram

Use Case Diagram

Entity Relationship Diagr...

Class Diagram

Bl Development
Stock Markets module
Currencies module
Financials module
Financials module
Graphs module
Today's market module

Testing & Integration

Maintenance

Start date

30/01/2023
30/01/2023
30/01/2023
01/02/2023
01/02/2023
06/02/2023
06/02/2023
09/02/2023
11/02/2023
13/02/2023
15/02/2023
21/02/2023
21/02/2023
16/03/2023
11/04/2023
05/02/2024
05/03/2024
29/03/2024
08/04/2024

22/04/2024

End date

28/04/2024

31/01/2023

31/01/2023

05/02/2023

05/02/2023

16/02/2023

08/02/2023

10/02/2023

12/02/2023

14/02/2023

16/02/2023

07/04/2024

15/03/2023

10/04/2023

30/04/2023

04/03/2024

28/03/2024

07/04/2024

21/04/2024

28/04/2024

April 2023

Plan 1 30/01/2023 - 31/01/2023
=
l Gantt Chart
Analysis 1 01/02/2023 - 05/02/2023
—
- Scope
Design 1 06/02/2023 - 16/02/2023
e —
. User Interface Design
. Block Diagram
. Use Case Diagram
. Entity Relationship Diagram
l Class Diagram
Development | 21/02/2023 - 07/04/2024

Figure 3.1.2 Gantt Chart of FYP1

February 2024 March 2024

April 2024

29-4(Sw)  5-11(6w) 12-18(7w) 19-25(8w) 26-3(9w) 4-10(10w) 11-17 (11w} 18-24 (12w) 25-31 (13w) 1-7(14w) 8-14(15w) 15-21 (16w) 22-28 (17w) 29-5(18w) 6-12

Figure 3.1.3 Gantt Chart of FYP2
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The first stage is planning. Planning is the most important and fundamental stage. The
planning for this project will be roughly describes at here. In this stage, the project timelines
will be determined and shown. Gantt chart will used to present the project timelines as shown
in figure 3.1.2 and figure 3.1.3. Project 1 had done until the development phase, so for the
project 2 will continue with the rest of the module. The first stage is planning, this project needs
one day to plan and do the Gantt chart. The second stage analysis will use five days to complete
the project scope. The third stage design will be completed in ten days. The fourth stage is
developing the system, this stage will separate for project 1 and project 2. For the project 1, it
uses around 2 months to develop for two modules. For the project 2, it continues with the rest
module and needed 2 months to complete the system. After complete development of the
system, testing and integration will start for 2 weeks. Last, 1 weeks will be used for the

maintenance stage.

After the planning, we continue with the second stage which is Analysis stage, the

project scope will be determined at this stage. The scope for this project is develop a visualizing
and forecasting stock market system by using dashboard to help the users have a better
visualization when looking at the stock market. The system contains of five modules which are
the Today’s Market module, Stock Market module, Currencies module, Financials module and
Graph module. For the Today's Market module, it will be the main dashboard of the system
because it contains of various data in one view such as the stock data, currencies data, financials
data and others. If users wish to see more detailed information, the system also have the stock

market dashboard, currencies dashboard, financials dashboard and graph dashboard.

The third stage is Design stage. This system is design based on the project scope and
requirements that mentioned above. It will include the system user interface design that
describes how the system will looks like, block diagram to describe the system’s function, use
case diagram to state the possible interactions between user and system, entity relationship

diagram and class diagram.

The fourth stage will be the Development stage. There are five module needs to be

developed for this system, which is the Today’s Market module, Stock Markets module,
Currencies module, Financials module and Graphs module. This stage is separate in two parts

which is from project 1 and project 2. Project 1 had completed two modules of the system, so
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project 2 will need to complete the rest of the module. It will start from outlining the functions
and widget that needed to be developed. Then continue with breakdown the tasks into smaller
and actionable tasks that daily needs to be done. The tasks are separate by dashboard, the
system should be developed dashboard by dashboard. The rest dashboard will be Currencies
dashboard, Graphs dashboard and Today’s market dashboard. The development will follow the
sequence of the rest dashboard.

The fifth stage is Testing & Integration stage. Usability Testing will be use at this

stage. Usability is a quality attribute that assesses how easy user interfaces to be used [10].
Usability testing is defined by five quality components which is learnability, efficiency,
memorability, errors and satisfaction. It will start from creating a questionnaire following this
usability testing five components. After created, then will give to three experts that have invest
in the stock markets to fill in the questionnaire. Then will continue with analyzing the responses
and integrate the system. Of course, some of the basic testing will also be conducted to ensure
that there is not having any bug or error in the system.

And last comes with the final stage which is the Maintenance stage. If there is having

error or bug in the future, then maintenance will also be needed at that time. System needs to
be maintenance in a regular time such as one time per month. This stage is to ensure that it
continues to meet the scope and requirements of the end users. It will also include bug fixes,

security updates and feature enhancements.
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Chapter 4
System Design

4.1 Ul Design

Today's Market

Trending News

Stocks

Currencies Performance

Figure 4.1.1 Today’s Market Dashboard

This dashboard will be the main dashboard of the whole system. When users came into the
system, it will default shown this dashboard to the users. It consists of the trending market
news, stocks graph and currencies graph. Users can see all the important information in only

one view.
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Stocks

Trending Tickers Analysis & Opinion
Most Active Gainer Stocks
Stocks

Historical Stocks

Figure 4.1.2 Stocks Dashboard

Users can click “Stock Markets” in the menu to dive into the stocks market dashboard. At here,
users can know more about the stocks market. There will have a more detailed filter for the

users to filter to the specific date range that they wish to see.

Currencies

Today's Currencies

Historical Currencies

Figure 4.1.3 Currencies Dashboard
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Users can also see the currencies dashboard though the menu. This currencies dashboard also
allows users to filter it to the specific date range. There is also provides the history data of the

currency so users can see the past history.

Financial

Income Statement

Balance Sheet

Cash Flow

Figure 4.1.4 Financial Dashboard

This will be the financial dashboard, it records the financial statement which is the Income
statement, Balance sheet and cash flow. The financial statement will help the users to decide
whether they want to invest in the stock or not by looking at the company financial situation

such as the company’s profit or loss.
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Graph

Stocks Candlestick chart

Financial Statement chart

Figure 4.1.5 Graph Dashboard

The above figure is the Graph Dashboard in the system. It only shows two graph which is the
stocks and financial. Since these two fields of data is related when investing in the stock market,
so user can know well and make decisions by looking at these two graphs at the same time.
The reason that shows the stocks data in a candle stick chart is candle stick chart can show the
close price is higher or lower than the open price at that day, if higher the candle will be in
green color means the price is increasing, if lower than the candle will be in red color means
that the price is decreasing. Moreover, candle stick chart has the wick that is a straight-line
place on top and at below of the candle. This wick is to let user know how high or how low the
price is going on that day. For the financial graph, it will consist of Income Statement, Balance

Sheet and Cash flow statement.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

31



CHAPTER 4

4.2 Block Diagram

L L ]

hat 1 ial

View View View View View
Today's Market Stock Markets i Financials Graphs panel
panel panel Currencies panel panel

Figure 4.2.1 Block Diagram

This block diagram shows the system’s functions and the describe the relationships within the
system. When users use the system, they can visit these five dashboards which is Today’s
Market dashboard, Stock Markets dashboard, Currencies dashboard, Financials dashboard and
Graphs dashboard. The Today’s Market dashboard will act as the main dashboard, it will
include the summary of the stocks market data, currencies data and financial data. Users can
see all different data in only one view. When they wish to see more detailed information, they
can proceed to the Stock Market dashboard, currencies dashboard or financials dashboard. The
Graph dashboard will include only graph for the user to know quickly whether the performance

of the stocks is increasing or decreasing compared to looking at the stocks data.
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4.3 Use Case Diagram

User

The above figure is the use case diagram for this system. Users can perform five main functions
in this system. First, they can see the Today’s Market dashboard when they visit the system.
Today’s Market dashboard will act as the main dashboard of the system, it has the stocks
market data, currencies data, financial statement data and also the trending market news. The

other four dashboard will consist of more details of the data that is not shown in the Today’s

Market dashboard.
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dashboard

View Stocks
Markets dashboard

View
Currencies dashboard

View
Financials dashboard
View
Graph dashboard

Visualizing and Forecasting Stocks System

Figure 4.3.1 Use Case Diagram
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4.4 Entity Relationship Diagram

USER

PK

UserlD

firstName

lastName

email

x

DASHBOARD

PK

dblD

FK

FK

FK

FK

FK

marketlD
stockiD
forexID
financiallD

graphiD

TODAYS_MARKET

STOCK_MARKETS

CURRENCIES

FINANCIALS

GRAPH

PK

marketlD

PK

stockiD

PK

TorexiD

PK

financiallD

PK

graphlD

trendingNews

stockPerformance

trendingTickers

analysisQpinion

todayCurr

historicalCurr

FK

incomeStatement

balanceShest

stockGraph

financeGraph

currPerformance activeStocks cashFlow

financialPerformance gainerStocks

historicalStock

Figure 4.4.1 Entity Relationship Diagram

The above diagram is the entity relationship diagram of the system. Each user will have one or
many view of the dashboard and each dashboard will belongs to only one user when they visit
the system. There are five sub dashboard belongs to a main dashboard. The main dashboard
can view these five dashboards and each five dashboards will belong to this system only. In
the user entity, will have a userlD, first name, last name, and email address. For the dashboard
entity, it will have a dblD as a primary key and marketlD, stockID, forexID, financiallD and

graphlD as the foreign key to let the user can view the five dashboards in the system.
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4.5 Class Diagram

USER

- UserlD: String
- firsiName: String
- lastName: String

- email: String

+view()

+filter()

i ol

DASHBOARD

- dblD: String

- marketlD: String
- stockiD: String

- forexID: String

- financiallD: String

- graphlD: String

+ view()
+ filter)
1.1 1.1
1.1
1.1 1.1
1.1 1.1 1.1 1.1 1.1
TODAY_MARKET STOCK_MARKETS CURRENCIES FINANCIALS GRAPH

- marketiD: String

- trendingNewsID: String

- stockPerformancelD: String
- currPerformancelD: String

- financialPerformancelD: String

+ filter()

+ view()

- stocklD: String

- frending TickersID: String
- analysisOpinion|D: String
- activeStocksID: String

- gainerStockslD: String

- historicalStockiD: String

+ view()

+ filter()

- forexID: String
- todayCurriD: String
- historicalCurriD: String

+ view()

=+ filter()

- financiallD: String

- incomeStatementiD: String
- balanceSheetlD: String

- cashFlowlD: String

- graphlD: String
- stockGraphlD: String
- financeGraphiD: String

+ view()

+filter()

+view()

+filter()

Figure 4.5.1 Class Diagram

The above diagram is showing the class diagram of the system. Each user can view one or

many of the dashboards and the dashboards will only belongs to one user. The dashboard will

contain five dashboards which is the today market, stock markets, currencies, financials, and

graph. The relationship between the dashboard and the five dashboard is one to one. Each of

the class will have operations of view() and filter(). These two operations are to let the user can

view the dashboard and information, filter is to let the user can filter the date, company, or

currencies.
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Chapter 5

System Implementation

5.1 Software

There is only one software needed to be installed and downloaded in the laptop:

1. Power BI Desktop Version 2.115.842.0

Power Bl is a unified, scalable platform for self-service and enterprise business intelligence
(BI1). Power Bl can visualize any data in a dashboard and also provide data decision making.
Power Bl rely on one of the largest and fastest growing business intelligence clouds. It can
create and share interactive data visualization across global data centers, it is suitable for this
visualizing and forecasting stock system. Power Bl can stream analytics in real time. A real

time analytic is suitable for forecasting the stock market [11].

5.2 Hardware

The hardware involved in this project is a laptop:

Description Specifications
Model Laptop / Notebook
Processor Laptop-T3JU4UJ5 15.6" Laptop
Operating System Windows 11
Graphic Intel(R) Core (TM) i5-10210U CPU @ 1.60GHz 2.11 GHz
Memory 8GB
Storage 475GB

Table 5.2.1 Hardware Specifications
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5.3  Development
5.3.1 Menu & Dashboard format

Stock Markets

Currencies

Financials

Figure 5.3.1.1 Menus

There have five dashboards in the menus which is the Today’s Markets, Stock Markets,
Currencies, Financials and Graphs. This menu is using the navigator to let the user can navigate

to the page that they want.

¥

fﬁ/m Visualizations.

MENU Financials
Format page

il
I v

> Page information

v Canvas settings

=

3

3
<

Custom

Height
2000 px

Width

3500 px O
Vertical alignment

Top v
O Reset to default
> Canvas background
> Wallpaper

> Filter pane

Figure 5.3.1.2 Canvas Setting
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The height for all the dashboard is 2000px and the weight will be 3500px. The background is
using light orange. Every dashboard will have a title on top and also the logo at the top right

corner.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

38



CHAPTER 5

5.3.2 Today’s Market Dashboard

Google News Q ® ©
Home For you Following Malaysia World Local Business Technology Entertainment Sports Science Health
@ Business % Follow ) <
Latest Economy Markets Jobs Personal finance Entrepreneurship
Nikkei 225  +0.18% o SSE -0.95% o Hsl -2.16% s Sensex +0.21%
40,888.43  +72.77 3,048.03 -29.08 16,499.47 -363.63 72,793.51 +152.32
3 hours ago Disclaimer = More from Google Finance

New Straits Times

Bursa Malaysia falls into the
red at midday mirroring
regional markets

4 hours ago « Faiqah Kamaruddin

L

H The Star Online
Bursa Malaysia to keep ticking higher as upside bias remains

8 hours ago « Fong Min Yuan

mv MarketWatch

Malaysia's KLCI index reverses two-session falling streak

23 hours ago

H The Star Online

FBM KLCI tracks regional markets higher on Fed's dovish guidance
Yesterday

IE Full coverage

A CNA
Malaysia Airlines is now Manchester United's official commercial airline

Figure 5.3.2.1 Google News

(B Getdata v & v

Common data sources

Excel workbook

d‘é Power Bl semantic models

[?_7 Dataflows
(@) Dataverse

[‘é SQL Server

[% Analysis Services

(g Texcsv

(& Web

E% OData feed

|_—E|= Blank query

Figure 5.3.2.2 Get Data in Power Bl
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First, the “Trending News” widget will be developed. It needs to use the function of get the
data from web in Power Bl as shown in figure 5.3.2.2. The Google News hyperlink will be
needed to paste it here in order to connect power Bl with the Google News.

Navigator

Display Options ~

y Suggested Tables [9]

Table View  Web View

Table 1

Columnl

Calumn2

Table 1 MNew Straits Times Bursa Malaysia falls into the red at midday mirrering regic
= Table 2 theiun MAS named official commercial airline of Manchester Uni-
[ Table 3 The Edge Malaysia Astro Malaysia may face further earnings decline, analysts
B Table 4 The Star Online Google launches new initiatives to equip Malaysian youth
_ The Star Online Ringgit extends gain to open higher on continued buying s

Teble 5 The Edge Malaysia SunCon shares break new record highs as analysts, investc
= Table® FXStrest Gold Price Forecast: XAU/USD current rally could be the st
= Table 7 SoyaCincau.com Malaysia Airlines reveals new business and economy seat:
] Table 8 Free Malaysia Today Extra steps now needed to convert ringgit on Google
= Table g The Edge Malaysia Govt, BNM upping engagement with corporates to drive fi

. New Straits Times Fall in Top Glove share price an opportunity for investors 1

‘ '-I'e?(t 2 Paul Tan's Automotive News 2025 Kia K4 —new Honda Civic rival revealed with polarisii
|=! HTML Code Investing.com Oil broadly steady after surprise US crude stock drop By Re
El Displayed Text The Star Online Digital economy proposed sector of focus for Johor-Singag

Free Malaysia Today
Bloomberg

Paul Tan's Automotive News
Investing.com

Mikkei Asia

South China Maorning Post

New Straits Times

<

Sime Darby completes 100% UMW acquisition for RM5.8E
Ping An Says Profit Will Recover After Earnings Disappoint
Tesla Supercharger network in Malaysia - required 30% fo
China gloom sucks life out of rate cut cheer in Asia By Reu
Malaysians working in Singapore gain spending power as
China"s monetary mix more ‘effective’, economy-focused -

Boustead's MHS Aviation, Westair Helicopters sign 7-year v

>

Add Table Using Examples
Figure 5.3.2.3 Data Load from Google News

After connected, the data from the Google News then can import to the Power Bl as shown in
the figure 5.3.2.3. The suitable table can be chosen before load the data into Power Bl. After
clicking the “Load” button at the bottom right, Power BI will create a new table in Power BI.

The Trending News widget then can show all the news that import from the Google News.
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Visualizations > Data >
Build visual | s |
p— -~ earcn
= O Q
A~ » [ Company
E |E.H E [h]ﬂ E m_ﬂ + B Currencies
& @ % Eﬁ LEHI E + [ dimDate
. + B dimPericd
M®LEOOH |4,
pochDate
@ QB A A 12 - EpochTime
EBSEE R PY @ euruso
E D@ ;‘ ‘a EQJ @ » B Financial
fsl=—_| ?d_? & @ ) » BB Financiallist
» B ForexList
Columns » [ myMEASURES
Agency X . %News
News LY » [ StockList
Time R4 » B Stocks

+ [ tParameter

Drrill th h
TR » [ TrendingTickers

Cross-report .__'
Keep all filtars On®

Add drill-through fields here

Figure 5.3.2.4 Visualization in Power Bl

After having the data in Power BI, can starts to create a visual for the Trending News by select
the table in the visualization to show the data in a table visual. Then select the data that wish

to show in the table which is the Agency, News and Time.

Trending News

The Daily Hodl $100,000 Bitcoin Price Incoming if Correlation Between Crypto and Stocks Weakens, According to Santiment 1hour ago
MS News ‘I want every employee to have freedom’: Company in China gives staff 10 days of ‘unhappy leave’ 20 hours ago
The Motley Fool 1Top Cryptocurrency to Buy Before It Soars 120%, According to Hedge Fund Manager Mark Yusko 3 days ago
CarsGuide 2024 Mitsubishi Triton is the first ute to be tested under new criteria bv ANCAP before rivals like Tovota HiLux and Ford Ranaer 5 hours ago

Figure 5.3.2.5 Trending News widget

The final table of the Trending News widget is shown in the Figure 5.3.2.5.

Stock Performance AMD < last ~ 20 Days o (6]

Symbol I:lame Last Price Market Time Change %Change Volume Market Cap /\/\
180.00

ACN  Accenture plc 345.03  4:00PMEDT  -3541  -931%  9565M  216.965B
AMTX  Aemetis, Inc. 5.10 4:00PM EDT 145 39.73%  24.49M  201.482M \ e
AAPL  Apple Inc. 17137 400PMEDT 730  -409%  105.231M 2.646T \ —
GOEV ~ Canoo Inc. 4.34 4:00PM EDT 0.93 27.27%  45.978M  247.112M “"\/
DUOL  Duolingo, Inc. 23562  4:00PM EDT 162 0.69% 970,336 10.102B .
BROS  Dutch Bros Inc. 3562 4:00PM EDT 1.38 4.03% 2.254M 6.096B o 31 o 07 ppr1a | 18000

Figure 5.3.2.6 Stock Performance widget
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Second, the summary of the “Stock Performance” widget will be developed. The first step
will be using the get data function from the yfinance then import the data to the power bi. This
widget is same as the Trending Tickers widget in the Stock Markets dashboard. Both is using
the same dataset in the power bi. There will be not have any additional development needed
for this widget since it is first developed in the Stock Markets dashboard. The final widget is

show in the figure 5.3.2.6.

. - (4
Currencies Performance CNY=X v last ~ 30 Days o U
Name Last Price Change % Change -
b 7.2300
AUD/USD 0.6515 -0.0004 -0.06% /\ e 4
/N T~ /
EUR/CAD 14614 0.0008 / \ = 72200
/ \
EUR/CHF 0.9725 -0.0001 -0.01% / \ /
/ \V4 2100
EUR/GBP 0.8549 0.0002
EUR/HUF 393.7000 -0.1500 -0.04% / o
EUR/JPY 326.6680 01080 T

Figure 5.3.2.7 Currencies Performance widget

Then continue developing the third widget in this dashboard which is the “Currencies
Performance”. This currencies performance same as before need to use the get data function
to connect to the yahoo finance to get the data into the power bi. After getting the data into the
Power BI then can start to do the visualization for this widget. Since the table has been
developed in the Currencies dashboard, here will not have any additional steps need to be taken.
The graph is using the line graph that showing the close price and date. There is also having a
filter on the top of the graph. User can filter the currencies they wish to see and also a filter to

filter the date in a range.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR
42



CHAPTER 5

5.3.3 Stock Markets Dashboard

The first widget that developed in this Stock Markets dashboard is “Trending Tickers”. This
widget is to show the trending stock to the users. It needs to use the Get Data function in power
bi and paste the web link to the function so that power bi can connect with the Yahoo Finance.
After connected successfully, the data need to be arranged into clearer and tidier.

Symbol M - %Trend'"gT'ckers
Mame W X 7 %Change
Last Price v X 2 Change
Market Time W 2 Last Price
Cha ol darket Ca
Change WM = Market Cap
%Change N M Market Time
Wolume R Narme
Market Cap W X symbal

ol folume

8 \val

Figure 5.3.3.1 Visualization and Data
After that, a table will use to visualize this Trending Tickers widget. In this table, symbol and
name of the stocks will be chosen, last price, market time, change, percentage of change,

volume and market cap will also be included.

Trending Tickers

Symbol  Name Last Price Market Time Change  %Change \Volume Market Cap

ACH Accenture 34503 4:00PM EDT -35.41 -8.3 9.565M 216.3658
plc

AMTH  Aemetis, Inc. L0 4:00PM EDT 1.45 39.71 24.49M 201.482M

Figure 5.3.3.2 Trending Tickers widget

The final visualization of the Trending Tickers is shown in the figure 5.3.3.2. For the
percentage of change, it shown with three colors which is green color means the changes
between open price and close price had increase, red color means decreases, and black color

means do not have any changes on the prices.
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The second widget is “Analysis & Opinion”. This widget is to help the users have better
understanding or giving a reference to the user about the stocks investing. Same as before, it
needs to import the data to power bi by using the function Get Data. After getting the data, it

will be visualized in a table form to let the users see all the opinion written by the professions.

Analysis & Opinion

Opinion Author Time

10 Best Stocks to Buy Under $10 With Significant Fair Jesse Cohen - Apr 03, 2024
Value Upside

3 Al Stocks That Are Trading at a Discount in April Timothy Fries - 22 hours ago

Figure 5.3.3.3 Analysis & Opinion widget

This table will include the opinion, author that wrote the opinion and the time they publish to
the website. If users wish to see the full analysis and opinion that provided by the professional,

they can click the open icon at the top right corner of the widget. After clicking, it will redirect
the users to the website of the opinion.

Most Active Stocks
Symbol Price Change % Change Volume Avg. Vol Market Cap PE Ratio (TTM)
ALPN 64.37 17.33 36.84% 29.742M 1.431M 4.2198 N/A
TSLA 174.18 2.42 1.41% 62.213M 103.279M 554.727B 40.51
MRVL 69.98 -1.39 -1.95% 17.513M 14.388M 60.603B N/A
DNA 1.06 -0.06 -5.23% 42.369M 22.023M 2.285B N/A

Figure 5.3.3.4 Most Active Stocks widget

Figure 5.3.3.4 is showing the most active stocks. This widget is developed by connecting yahoo
finance and Power Bi and get the data. After getting the data then can start to develop the
visualization for this widget. It is shown in a table form with the data of symbol, price, change,

percentage of change, volume, average volume, market cap and PE ratio.
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Gainer Stocks

Symbol  Price Change % Change Volume Avg.Volume Market Cap PE Ratio (TTM)

AHCHY 11.02 0.61 0.06 49,617 57,768 15.706B 8.04
ALPN  64.40 17.36 0.37 34.559M  1.984M 4.221B N/A
APGE 58.04 5.27 0.10 360,817 709,839 3.392B N/A

AU 24.26 1.22 0.05 3.733M 2.161TM 10.182B 242.60

Figure 5.3.3.5 Gainer Stocks widget

Figure 5.3.3.5 is showing the Gainers stock widget. Same as others widget, it also imports the
data from the yahoo finance. Then put it in the visualization of the table form. It consists of the
data of symbol, price, change, percentage of change, volume, average volume, market cap and
PE ratio.

Symbol |~ | Company Name || Date |~| Open |~ | High |~| Low |~ | Close |~ | AdjClose |~ | Volume |~ | Index |~ | VarCurrPrev |~

AAPL Apple Inc. 05/04/2019 48.11 48.28 48.98 48.25 4741 74,106,400 1

ALPL Apple Inc. 49,11 50.06 49.09 50.03 48.16 103,526,800 2

AAPL Apple Inc. 09/04/2079 5008 507 49.81 49,85 48,01 143,072,800 3

AAPL Apple Inc, 10/04/2079 49,67 5008 49.55 S016 4828 86,781.200 4

ALPL Apple Inc. 11/04/2079 50.2 50.25 48,67 49,74 47.88 83603200 5

AMPL Apple Inc, 12/04/2019 48,80 50.04 49.05 49,72 47.86 111,042 800 [

AAPL Apple Inc. 15/04/2019 49,65 49.96 49.50 49.81 47.95 7

AAPL Apple Inc. 49.87 50.34 49.64 49.81 47.95 8

ALPL Apple Inc. 49.89 50.85 49,65 50.78 48.89 9

AAPL Apple Inc, 50.78 51.04 50.63 50.97 49.06 ; 10

AAPL Apple Inc. 22/04/2019 50.7 51.24 50.59 51.13 49.23 3, 11 §50.965
ALPL Apple Inc. 23/04/2019 51.11 51.94 50.98 51.87 49,94 292, 12 §51.1325
AAPL Apple Inc, 24/04/2019 51.84 5212 51.76 51.7% 49,86 70162400 13

AAPL Apple Inc, 25/04/2079 5.7 51.94 528 5132 49471 74172800 14

ALPL Apple Inc. 26,04, 51.23 51.25 50.53 51.08 4917 | 74,596,400 15

AAPL Apple Inc. 28/04/2019 5110 5149 50.97 5115 49.24 888158800 16

AAPL Apple Inc. 20/04/2079 50.77 50.85 49.78 S0.17 48,30 186,130,600 17

AAPL Apple Inc. 01,/05/2079 5247 53.83 5231 52.63 50.67 259,309,200 18

AMPL Apple Inc, (2/05/2019 5248 53.16 5203 52.29 50.34 127985200 19

AAPL Apple Inc, 03,05 52,72 52.96 52.56 52,04 50.96 00 20

AAPL Apple Inc. 06/05/2019 51.07 52.21 50.88 5212 50.18 2,400 21 2
ALPL Apple Inc. 07,05 5147 51.86 50.2 50.72 48.82 155,054,800 2 £5212
AAPL Apole Inc, 08/05/2019 5048 51.34 50,44 50.73 48,83 105358000 23 E50.715

Figure 5.3.3.6 Historical Stock data

The last widget for this dashboard is “Historical Stocks”. This widget data importing is same
as before, it also using the python code to fetch the data into the power bi system. The python
code allows the system always to fetch 5 years data from the current data, so it will always up

to date to the latest data every 12 a.m. of the day as shown in figure 5.3.3.6. After saving the
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data into the system, it can be continued to visual the data to the users. It has two forms to
visual it which is table form and line graph form.

Historical Stocks

AAPL e Last ~ 30 Days ~
Apple Inc. 3/7/2024 - 4/5/2024
Date Open High Low Close Adj Close Volume
04/04/2024 170.29 171.92 168.82 168.82 168.82 53,582,300
03/04/2024 168.79 170.68 168.58 169.65 169.65 47,602,100
02/04/2024 169.08 169.34 168.23 168.84 168.84 49,329,500
01/04/2024 171.19 171.25 169.48 170.03 170.03 46,240,500
28/03/2024 171.75 172.23 170.51 171.48 171.48 65,672,700
27/03/2024 170.41 173.60 170.11 173.31 173.31 60,273,300

Figure 5.3.3.7 Historical Stocks table

Figure 5.3.3.7 is showing the table form of the historical stock data. It has two filter which is
to filter to the specific stock by the symbol and another filter is to filter the relative date that

the users wish to see. For example, they can see the last 30 days or 100 days.

178.0000
|I 176.0000

\ 174.0000
f
\ { 172.0000
[
/
170.0000

168.0000
Mar 10 Mar 17 Mar 24 Mar 21 0o.UUU

Figure 5.3.3.8 Historical Stocks graph

Figure 5.3.3.8 is showing the line graph of the historical stock data. This line graph is affected
by the date filter in figure 5.3.3.7. if the user chooses to see last 30 days of the stocks data, then
the line graph will also showing the last 30 days data.
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Stock Markets Vi

Trending Tickers Analysis & Opinion

0
Symbol Name Last Price Market Time Change %Change Volume Market Ca Opinion Author Time

ACN Accenture plc  345.03 4:00PM EDT -35.41 -9.31% 9.565M 216.965E 10 Best Stocks to Buy Under $10 With Significant Fair Value Jesse Cohen - Apr 03, 20z
Upside

AMTX  Aemetis, Inc. 5.10 4:00PM EDT 145 39.73% 24.49M 201.482NM
3 Al Stocks That Are Trading at a Discount in April Timothy Fries - 22 hours a¢

Annle Inc. 171.37 A00PM EDT. -7.30 -4 09% 105.231M 2 RART

AAP|

Gainer Stocks

Most Active Stocks

Symbol Price  Change % Change Volume Avg.Vol  Market Cap PE Ratio (TTM) Symbol Price  Change % Change Volume Avg.Volume Market Cap PE Ratio (TTM)
ALPN 64.37 17.33 36.84% 29.742M 1.431M 4.2198 N/A AHCHY  11.02 0.61 0.06 49,617 57,768 15.706B 8.04
TSLA 17418 2.42 141% 62.213M 103.279M 554.727B 40.51 ALPN 65440 17.36 037 34.559M  1.984M 4.2218 N/A
MRVL 69.98 -1.39 -1.95% 17.513M 14.388M 60.603B N/A APGE  58.04 5.27 0.10 360,817 709,839 3.392B N/A

1.06 AU

24.26 3.733M 2.161M 10.182B

-0.06 -5.23% 42.369M  22.023M 2.2858

Historical Stocks

AMD e last v 20 Days “
Advanced Micro Devices, Inc. 3/29/2024 - 4/17/2024 180.00
Date Open High Low Close Adj Close Volume |
- 175.00
15/04/2024 164.43 164.44 158.76 160.32 16032 61,388,300
12/04/2024 164.53 165.70 161.82 163.28 163.28 63,334,200 17000
11/04/2024 167.55 170.95 166.55 170.50 17050 48,994,500
10/04/2024 166.71 169.78 164.00 167.14 167.14 59,600,000 e
09/04/2024 170.21 171.60 167.29 170.78 17078 42,928,000
160.00
08/04/2024 168.20 17166 166.82 169.90 169.90 42,997,500 Mar 31 Apr 07 Apr 14

Figure 5.3.3.9 Stocks Market dashboard

The full view of the Stocks Market dashboard is as shown in the figure 5.3.3.9.
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5.3.4 Currencies Dashboard

First for this dashboard, “Today’s Currencies” widget will be developed. This widget is to let

the user can see the latest currency data when they visit this dashboard.

Navigator

Display Options ~
4 HTML Tables [1]
1 Table i
4 Suggested Tables [6]

Table 2

Table 3

Table 4

Table 5
[ Table &
= Table7
" Text [2]
[E] HTML Code

[Z] Displayed Text

Add Table Using Examples

Table View  Web View
Table 4
Date Open

4/2/2024 1.2552
3/31/2024 12638
3/29/2024 12624
3/25/2024 12617
3/27/2024 12628
3/26/2024 12637
3/25/2024 12588
3/22/2024 12661
3/21/2024 12798
3/20/2024 12718
3/158/2024 12727
3/15/2024 12732
3/15/2024 12746
3/14/2024 12802
3/13/2024 12797
3/12/2024 12819
3/11/2024 1.2856

3/8/2024 1.2814

3/7/2024 1.2736

3/6/2024 12705

3/5/2024 1.269

<

Column3
1.2577
12644
12648

1.265
12639
12668
1.2652
12676
1.2304

1.273
12729
12749
12759
1.2823
1.2809
12825
12862
1.2891
1.2799
12761
12734

Figure 5.3.4.1 Currency Data Import

Columné

1254
1.2541

1.261
1.2587
1.2606
12626
1.2593
1.2577

1.266
1.2685

1.267
12723
12731
1.2731
1.2776
1.2748
1.2796
1.2802
1.2724

1.269
12673

Column5
1.2573
1.2637
1.2626
1.2617
12628
12638
1.2598
12662
1.2798
12719
1.2737
12731
1.2746
1.2802
1.2796

1282
1.2855
1.2816
1.2735
1.2705
1.2692

Column&
1.257:
12657
1.262¢
1.261;
12624
1.263¢
1.259¢
1.265;
1.2794
1.271¢
1.272;
1273
1.274¢
1.280;
1.275¢

128
1.285¢
1.281¢
12731
12701
1.269;%

>

Cance

This widget will start from importing the currency data from the website www.yfinance.com.

Same as before, it uses the Get Data function in power bi and paste the link from the yfinance.

After connected successfully, there will have few tables to be chosen to store which data into

the power bi as shown in figure 5.3.4.1. Table 4 has been chosen to be stored into the system.

After loading the data into power bi, it will continue to do the visualization in the system.
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Visualizations » Data o
Build visual | o< |
— earch
= v Q-

A > B Company
EMERE N %o
awiae ST
MFEOOE gya..
& A [0  DayChart
= F? E R Py 2 Last Price
£ R TR e
f,?’;l=—5| ?d_? & @ S -ee O Symbol

> B currencySymbol
Columns > g dimDate
Name WX » Eg dimDateCurrency
Last Price R > g dimPeriod
Change X > [f dimPericdCurrency
3% Change X » B EpochDate

Figure 5.4.3.2 Visualizations & Data Formatting
This Today’s currencies widget will be in a table form. In this table, it will show 4 data which
is the currency name, last price of the currency and changing how much compare with last

close price and the percentage of change.

Today's Currencies

USD/ZAR All s/

MName Last Price Change % Change
AUD/USD 0.6515 -0.0004 -0.06%

EUR/CAD 1.4614 0.0008

EUR/CHF 0.9725 -0.0001 -0.01%

EUR/GEP 0.8549 0.0002

EUR/HUF 393.7000 -0.1500 -0.04%

EUR/IPY 326.6680 0.1080

EUR/SEK 11.5194 -0.0219 -0.19%

Figure 5.3.4.3 Today’s Currencies widget

The final widget will look like figure 5.3.4.3. There will have a filter to let the user can filter
to a specific currency they wish to see. The data of percentage of change will have three colors
which is green color, red color and black color. Red color means that the currency had drop
compared to the last close price, green color means it has been increasing, black color is to
indicate the price did not increase or decrease. All the latest currency data will be in this table

to let the user can see that day currency data.
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Second widget to develop for this dashboard is the “Historical Currency Data”. Same as
another widget, it still needs to import the historical currency data into the system.

= (StickerSymbol as text) as table =3 ~
let

EpochReferenceDate = #datetime(1978,1,1,8,8,8),

Default5tartDate = DateTime.From(Date.Add¥Years(Date.From(DateTime. Locallow()),-5)],

DefaultEndDate = DateTime.From{Date.From{DateTime.Locallow())),

Enter Parameter

StickerSymbaol

example: abc

X

Figure 5.3.4.4 Currency API python code

This data importing is a little bit different that before, it uses python coding to connect the API
with the Yahoo Finance website.

CurrencySym... Name +

1 EURUSD=X EUR/USD
2 | Ipy=X USD/IPY

3 | GBPUSD=X GBP/USD
4 AUDUSD=X AUD/USD
5 | NZDUSD=X NZD/USD
6 EURCAD=X EUR/CAD
7 | EURSEK=X EUR/SEK

8 EURCHF=X EUR/CHF

9 | EURHUF=X EUR/HUF
10  EURIPY=X EUR/IPY

11 CNY=X USD/CNY
12 HKD=X USD/HKD
13 | 5GD=X UsSD/5GD
14 INR=X USD/INR

15 | MXN=X USD/MXN
16  PHP=X USD/PHP
17 | IDR=X USD/IDR

18 THB=X USD/THB
19  MYR=X USD/MYR
20 ZAR=X USD/ZAR
21 |RUB=X USD/RUB

+

Figure 5.3.4.5 Currency Symbol Table

After connected successfully, each currency data can be imported by using their symbol such
as EURUSD=X as shown in figure 5.3.4.5.
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= Table.TransformColumns(#"Rounded OFf3",{{"0Open”, each Number.Round(_, 4}, type number}}) A

i3 »°- CurrencySymbol | ~ | 28 name ~| & Date ~ ||12 Open *| 12 High |12 Low
——

1 | EURUSD=X EUR/USD 4/5/2019 11225 11242

2 | EURUSD=X EUR/USD 4/8/2019 11222 11274 ~
3 EURUSD=X EUR/USD 4/9/2019 1.1256 11288
4 | EURUSD=X EUR/USD 4/10/2019 1.1265 11283
5 | EURUSD=X EUR/USD 4/11/2019 1.1276 11287
6 EURUSD=X EUR/USD 4/12/2019 1.1259 11325
7 | EURUSD=X EUR/USD 4/15/2019 1.1304 11322
8 | EURUSD=X EUR/USD 4/16/2019 1.1304 11315
9 EURUSD=X EUR/USD 4/17/2019 1.1285 11324
10  EURUSD=X EUR/USD 4/18/2019 1.1301 1.1306
11  EURUSD=X EUR/USD 4/19/2019 1.1236 11251
12 | EURUSD=X EUR/USD 4/22/2019 1.1245 11264
13 EURUSD=X EUR/USD 4/23/2019 1.1259 11261
14 | EURUSD=X EUR/USD 4/24/2019 11224 11225
15 | EURUSD=X EUR/USD 4/25/2019 1.1157 11164
16 EURUSD=X EUR/USD 4/26/2019 11137 11173
17 | EURUSD=X EUR/USD 4/29/2019 1.1149 1117
18 EURUSD=X EUR/USD 4/30/2019 11184 1123 v
19  EURUSD=X EUR/USD 5/1/2019 11218 1125

Figure 5.3.4.6 Currency Historical Data

All the historical currency data will then be imported into the power bi includes the name of

the currency, date, open price, highest price, lowest price, closing price and adjusted price.

Historical Currency Data

EUR/USD EURUSD=X last v 30 Days v — 1.0950
. Date Open High Low Close Adj Close .
03/04/2024 1.0777 1.0840 10767 1.0839 1.0839
02/04/2024 1.0737 1.0779 1.0725 1.0737 1.0737 1.0850
01/04/2024 1.0793 1.0801 10732 1.0793 1.0793
29/03/2024 1.0794 1.0807 1.0769 1.0794 1.0794 LD
28/03/2024 1.0813 1.0828 10776 1.0813 1.0813
27/03/2024 1.0832 10839 1.0812 1.0832 10832 D

26/03/2024 1.0838 1.0864 1.0826 1.0838 1.0838 — T R0 R

Figure 5.3.4.7 Historical Currency widget

In this widget, the historical currency will be shown in two visual which is table form and line
graph form. For the table form, it records all the information of the currency. Users can also
search a specific currency by using the filter. Another filter is to use to show the relative data
of the currency such as last 2 days, last 25 days. For the line graph form, it will show the past

data according to the relative date filter that choose by the users.
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4
e
Today's Markets Today's Currencies
stock Markets USD/ZAR All v
Name Last Price ‘Change % Change
EUR/SEK 115194 -0.0219 -0.19%
Financials
EUR/USD 1.0796 0.0002 .02
Orephs GBP/IPY 191.0500 0.0520
GBP/USD 12625 0.0003 ).028
NZD/USD 0.5984 0.0009
USD/CNY 7.2198 -0.0059 -0.08%
USD/HKD 7.8253 -0.0003 0.00%
Historical Currency Data
EUR/USD EURUSD=X e Last v 30  Days v — 1.0950
/" e/ \
Date Open High Low Close Adj Close /-" -
03/04/2024 1.0777 1.0840 10767 1.0839 1.0839 /
02/04/2024 10737 10779 1.0725 1.0737 10737 - [
01/04/2024 1.0793 1.0801 10732 10793 10793 ."‘
29/03/2024 1.0794 1.0807 10769 1.0794 1.0794 " .‘"‘ BT
28/03/2024 1.0813 1.0828 10776 1.0813 1.0813 \\\ ."‘
27/03/2024 1.0832 1.0839 10812 1.0832 1.0832 W
26/03/2024 10838 1.0864 1.0826 1.0838 1.0838 . T o o

Figure 5.3.4.8 Currencies Dashboard

Figure 5.3.4.8 is showing the full dashboard of the Currencies.
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5.3.5 Financials Dashboard

Financials Vi

Income Statement AAPL ~
AAPL

Year Total Revenue  Cost of Revenue Gross Profit R&D Expenses General & Administrative Expenses Other Expenses Operating Expenses Cost & Expenses Interest Income Interest Expense Depreciation & A
-

2023 383,285M 214,137TM 169,148M 29,915M 0 -565M 54,847TM 268,984M 3,750M 3933M 11,519N
2022 394,328M 223,546M 170,782M  26,251M 0 -334M 51,345M 274,891M 2,825M 2,931 11,1040
2021 365,817M 212,981M 152,836M 21,914M 0 258M 43,887TM 256,868M 2,843M 2,645M 11,2840
2020 274,515M 169,559M 104,956M  18,752M 0 803M 38,668M 208,227TM 3,763M 2,873M 11,056k

Balance Sheet

TSLA hd
TSLA
. Year Total Assets Total Liabilities Total Equity Commeon Steck Equity Total Debt Net Debt Total Investments
2023 106,618M 43,009M 63,609M 62,634M 5,230M -11,168M 12,696M
2022 82,338M 36,440M 45,898M 44704M 3,099M -13,154M 5,932M
2021 62,131M 30,548M 31583M 30,189M 6,834M -10,742M 131M
2020 52,148M 28,469M 23,679M 22,225M 11,739M -7.645M 613M
Cash Flow Statement [AAPL "
AAPL
. Year Operating Cash Flow Investing Cash Flow Financing Cash Flow End Cash Position Capital Expenditure Repayment of Debt Repurchase of Capital Stock Free Cash Flow
2023 110,543M 3,705M -108,488M 30,737M -10,959M -11,151M -77,550M 99,584M
2022 122,151M -22,354M -110,749M 24,977TM -10,708M -9,543M -89,402M 111,443M
2021 104,038M -14,545M -93,353M 35929M -11,085M -8,750M -85,971M 92,953M
2020 80,674M -4,289M -86,820M 39,789M -7,309M -13,592M -72,358M 73.365M

Figure 5.3.5.1 Financials Dashboard

Figure above showing the full dashboard of the Financials, it has 3 widget which are the Income
Statement, Balance Sheet and Cash Flow Statement. These three statements are using the same

method to import the data into the Power BI by using the ‘Get Data’ function.

AT Financial Statements
1478 FMP
The financial statements, including balance sheet, income statement, and cash flow statement available in annual and quarterly
format sourced from SEC filings
Search Q Income Statements
FMP's Income Statement API provides access to real-time income statement data for a wide range of companies, including public
Changelog companies, private companies, and ETFs. This data can be used to track a company’s profitability over time, to compare a

Google Sheet Integration company to its competitors, and to identify trends in a company's business.

Excel Add-on

G) Endpoint:
https://financialmodelingprep.com/api/v3/inco /AAPL?period=annual
Company Search v
stock List (N8 v @ Endpoint:
https://financialmodelingprep.com/api/v3/income-statement/0000320193?period=annual
Company m v
Information Parameters
(*) Required
Quote v Path Parameter Type Example
) . symbol* string AAPL
Financial Statements Vv
cik* string 0000320193

Statement Analysis v
Query Parameter Type Example
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Figure 5.3.5.2 Financial Modeling Prep website

Copy the link from the above figure, then paste it into the Power BI. The data then will be
imported into the system. After all the three statement’s data have been imported finish, then
can continue with the visualization. The data is put in table visual to let the users can see the
amount accurately in numeric form. There will have a filter on the top of each statement, this
is to allow the user can filter to the specific company that they wish to see the financial
statement. On the top left corner of each widget also have the company card as the level, it is
in blue color so that user will not confusing that which company statement they are looking

for.
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5.3.6 Graphs Dashboard

......
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Figure 5.3.6.1 Graphs Dashboard

The above figure showing the full dashboard of the Graphs. There have two widgets in this
dashboard which is the Stock Performance Candlestick Chart and the Financial Bar Chart. For
the Stock Performance candlestick chart, it needs to create a function that will use Yahoo
Finance API to automatically fetch multiple stock price on a daily basis. Then create some
measures in the Power Bi to calculate the moving average, low price, high price of the stocks.
After all measures needed have been added, then will start to create the visual of the candlestick

chart.

Netflix, Inc. NELX -
$607.15 4 7538% @ T 26096 6M

At close: 15 April 2024 - USD - NASDAQ

Figure 5.3.6.2 Candlestick chart filter
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First will insert a card into the widget. The card is to show the company of the stocks. It is in
blue color and bold to be more eye catching for the users to see. Then insert a filter at the right-
hand side of the card. The filter is to let the user to select the company that they wish to see.
Under the company card, there have a last close price card to show the user the stocks last close
price of the latest day. There is a card in green color, is to show the percentage of change of
the stocks. The second smaller card is the difference of the change of the stocks. These two
cards will change according to the date filter that user select at the date filter. There is a date

added under the prices, it is showing the last close date of the stocks.

D ™ M 6M ¥TD 2y sv 204 40d 50d
Figure 5.3.6.3 Date filter

The date filter is added into the chart to let the user can filter the date range that they want.

there is also have a moving average filter at the right-hand side.

Figure 5.3.6.4 Candlestick chart

The above diagram shows the candlestick chart of the stock market. The green color is to show
the stock’s closing price is higher than the opening price. Oppositely, the red color is to show
decreasing means that closing price is lower than the opening price. There is a whisker add on
top and above the candlestick. This whisker is to show the highest price and lowest price of
that day that the stocks reach. The dotted line is added into the chart to show the moving
average of the stocks, it will change based on the moving average filter that the user selects. At
the above of the chart, it will have a date title to let the user knows that what date is for the
specific date. At the right hand of the chart will also have a price label to show the price of the

stocks on different date.
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Financial Graph

NFLX v NFLX ol NFLX -

Income Statement Balance Sheet Cash Flow Statement

#Total Ravenue ®Gross Frofit @Oparatng incoma Mot Income ® Eamming or Share ®Toeal Assats @ Total Liskilities ®Total Equity @ Total Stockholders Equity Opsrating Cash Flow #Investing Cash Ficw @ Financing Cash Flow

30bn 6t

25hn 1500 4bn
;:-“ | | | | | | | : I I
: . : n | |
 15bn - w Ok — . -

10bn 2bn I I

Shr 4bo

Year Year ear

Figure 5.3.6.5 Financial graph

This widget has three bar charts for Income Statement, Balance Sheet and Cash Flow Statement.
All the charts will have a filter to choose the company. These bar charts only take the key data
to show as a chart due to the statement is having too much data. Bar charts can show the data

whether is in a positive value or negative value.
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Chapte

)

System Evaluation and Discussion

6.1

System Testing

6.1.1 Develop Questionnaire

A questionnaire is developed to collect the response from the investors to know whether the
system is developed in a good direction or not. The question from the questionnaire is based
on the usability testing components to set it. Since the system is in a specific area which is
stock markets, so it will need only three expert investors to test and response to the

questionnaire only. It will consist of 24 questions in this questionnaire.
6.1.2 Develop Testing in System
Of course, some basic testing will also conduct to test this system such as navigate dashboard

by dashboard, choose the filter to make sure everything can be shown correctly. The testing

will start from first dashboard to the last dashboard.

nnnnnnn

Trending News (2

BCG 2024 Value Creators Rankings: Bull Market Challenges | BCG Yesterday

The Motley Fool 4 Glorious Growth Stocks You'll Regret Not Buying in the New MNasdaq Bull Market 14 days ago

The Motley Fool 4 Magnificent Growth Stocks You'll Regret Not Buying in the New Nasdaq Bull Market 23 Mar

CNBC 5 things to know before the stock market opens Friday 23 hours ago
Stock Performance UBER N last ~ 30 Months ~ G
Symbol Name Last Price Market Time Change  %Change Volume Market Cap e

-
I'A"\\\ E
ACN Accenture plc 345.03 4:00PM EDT -35.41 -9.31% 9.565M 216.9658 | i
AMTX  Aemetis, Inc. 5.10 4:00PM EDT 1.45 9.739 24.49M 201.482M |~¢,I|’m‘ 7
AAPL  Apple Inc. 17137 4:00PM EDT 4.09% 105.231M 2.646T f/
B W o -‘J"m, |
GOEV  Canoo Inc. 4.34 4:00PM EDT 7 45.978M 247.112M ‘-,NJ \ AJ r'j v
Wiy
\f M)
DUOL  Duolinga, Inc. 235.62 4:00PM EDT 970,336 10.1028 Iw"u‘“ l"'v |l\~,‘k“‘ A
o
BROS Dutch Bros Inc. 35.62 4:00PM EDT = 2.254M 6.096B Lw;_:: VVVVVV ul 2
Currencies Performance PHP=X v lLast v 1 Weeks .
Name Last Price Change % Change — =1
00
AUD/USD 0.6422 -0.0014 -0.22% .
06
EUR/CAD 1.4655 -0.0038 -0.26% .
000
EUR/CHF 0.9707 -0.0008 -0.09% G
EUR/GBP 0.8555 -0.0010 -0.12% e
EUR/HUF 394.0900 1.2300 = .
EUR/IPY 320.0820 -0.2420 -0.14% / 550
Apri Apr 15, ri6 BM AM 12BM 1ZAR

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

58




CHAPTER 6

Figure 6.1.2.1 Today’s Markets Dashboard

The first dashboard will be the Today’s Markets dashboard. The trending news widget have a
‘open’ icon on the top right corner that connect to the Google News. It needs to make sure that
the button can perform to let the user to navigate to the website to see the full article of the
news. The stock performance widget is having a filter for the company, date filter and a ‘Open’
icon on the top right corner. Same goes to the Currencies performance widget. The testing will

make sure that all the buttons can perform well.

4
100w
Trending Tickers Analysis & Opinion
Symbol Name Last Price Market Time Change %Change Volume Market Ca Opinion Author Time
ACN Accenture plc  345.03 4:00PM EDT -354 -9.31% 9.365M 216.965E 10 Best Stocks to Buy Under $10 With Significant Fair Value Jesse Cohen - Apr 03, 20z
Upside
AMTX  Aemetis, Inc. 5.10 4:00PM EDT 1.45 39.73% 24.49M 201.482Nn
3 Al Stocks That Are Trading at a Discount in April Timothy Fries - 22 hours ac
AAPI Annle Inc. 17137 A:00PM FDT -7.3( -4.09% 105.231M 2.64AT
Most Active Stocks Gainer Stocks
Symbol Price Change % Change Volume Avg.Vol  Market Cap PE Ratio (TTM) Symbol Price  Change % Change Volume Avg.Volume Market Cap PE Ratio (TTM)
-
ALPN 64.37 17.33 36.84% 29.742M 1.431M 4.219B N/A AHCHY 11.02 0.61 0.06 49,617 57,768 15.7068 8.04
TSLA 17418 2.42 1.41% 62.213M 103.279M 554.727B 40.51 ALPN  64.40 17.36 037 34.559M  1.984M 4.221B N/A
MRVL £9.98 -1.39 -1.95% 17.5313M 14.388M 60.602B N/A APGE  58.04 5.27 010 360,817 709,839 3.392B N/A
DNA 1.06 -0.06 -5.23% 42.369M 22.023M 2.285B N/A AU 24.26 122 0.05 3.733M 2.161TM 10.182B 24260
Historical Stocks 00
UBER - last ¥ 30 Months v h
Uber Technologies, Inc. 10/21/2021 - 4/20/2024 U\[‘ 20.00
iy,
Date Open High Low Close Adj Close Volume /‘J R
M
(A
]
15/04/2024 76.38 76.68 72.88 73.40 73.40 16.077.900 '/‘ y
12/04/2024 75.05 75.82 74.49 75.28 75.28 11,582,600 1 A rr'
W A N, f
11/04/2024 74.80 76.56 7471 76.18 76.18 13,653,600 A b L o ¥
W ) w0
10/04/2024 74.40 75.31 73.54 74.35 74.35 12,533,900 L V'Wﬁu,‘ Mo r&\ J‘F“’.,-Ml
\ AT
09/04/2024 74.77 75.50 73.33 75.14 75.14 13,766,800 ‘.ﬂ_ﬂ;‘ J wvl‘ S
W
08/04/2024 76.70 76.86 73.95 75.03 75.03 22,867,600 J=n 2022 2022

Figure 6.1.2.2 Stock Markets Dashboard

There has a ‘open’ icon in the Analysis & Opinion widget that connect to the website that
showing the full Analysis & Opinion contents. It needs to make sure that when users click the
icon, it can bring the user to the correct website. Next things to test are the filter in Historical
Stocks widget. The company filter and date filter, after selecting the company, needs to ensure
that the table is showing the stocks correctly and also the card is showing the correct company
that selected. The date range filter also needs to be test that it will shows the correct date range

in the table and also the graph.
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Today's Currencies

AUD/USD All e
Name Last Price Change % Change
AUD/USD 0.6422 -0.0014 -0.22%
EUR/CAD 1.4655 -0.0038 -0.26%
EUR/CHF 0.9707 -0.0008 -0.09%
EUR/GBP 0.8555 -0.0010 -0.12%
EUR/HUF 394.0900 1.2300
EUR/JPY 329.0820 -0.2420 -0.14%
EUR/SEK 11.6634 -0.0072 -0.06%
Historical Currencies
USD/PHP PHP=X e last v 1 Weeks ~| |
Date Open High Low Close Adj Close
57.1000
18/04/2024 57.1500 57.2900 57.0000 57.2900 57.2000 )
17/04/2024 57.1160 57.3270 56.8980 57.1160 57.1160 - @ i
16/04/2024 56.8800 57.0500 56.8200 56.8800 56.8800 569000
15/04/2024 56.6060 56.9100 55.6470 56.6060 56.6060

Figure 6.1.2.3 Currencies Dashboard

In this dashboard, there are three filter need to be test. First is the currency filter in the Today’s

currencies widget. It needs to make sure that when users click the specific currency, the table

will show the correct currency. The percentage of change also need to check that when it is

positive value, then the value should be in green color. Oppositely, when the value is negative,

then it should be in red color. Second is the currency filter and the date range filter in the

Historical Currencies widget. When the user selects the specific currency and choose the date

range, the table and the graph should show the correct currency’s data.
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Financials ﬁy‘
i view
Income Statement GOO0G ~
GOOG
Year Total Revenue  Costof Revenue Gross Profit R&D Expenses General & Administrative Expenses Other Expenses Operating Expenses Cost & Expenses Interest Income Interest Expense Depreciation & Al
2023 307,394M 133,232M 174,062M 45,427TM 16,425,000,000 556M 89,769M 223,101M 3,865M 308M 11,946H
2022 282,836M 126,203M 156,633M 39,500M 15,724,000,000 -3,514M 81,791M 207,994M 2,174M 357TM 15,9288
2021 257,637TM 110,939M 146,698M 31,562M 13,510,000,000 12,020M 67,984M 178,923M 1,499M 346M 12,4410
2020 182,527TM 84,732M 97,795M 27,573M 11,052,000,000 6,858M 56,571M 141,303M 1,865M 135M 13,6971
Balance Sheet INTC o
INTC
Year Total Assets Total Liabilities Total Equity Commaon Stock Equity Total Debt Net Debt Total Investments
2023 191,572M 81,607M 109,965M 105,590M 49,278M 42,199M 23,784M
2022 182,103M 78,817M 103,286M 101,423M 42,051M 30,907M 23,106M
2021 168,406M 73,015M 95,391M 95,391M 38,101M 33,274M 30,724M
2020 153,091M 72,053M 21,038M 81,038Mm 36,401M 30,536M 25,374M
Cash Flow Statement MSET
MSFT
Year  Operating Cash Flow  Investing Cash Flow  Financing Cash Flow End Cash Position Capital Expenditure Repayment of Debt  Repurchase of Capital Stock Free Cash Flow
2023 87,582M -22,680M -43,935M 34,704M -28,107TM -2,750M -22,245M 59,475M
2022 89,035M -30,31IM -58,876M 13,931M -23,886M -9,023M -32,696M 65,149M
2021 76,740M -27,577TM -48,486M 14,224M -20,622M -3,750M -27,385M 56,118M
2020 60,675M -12,223M -46,031M 13,576M -15,441M -5,518M -22, 968M 45,234M

Figure 6.1.2.4 Financials Dashboard

It has three company filter in this dashboard, it is used to show the company’s statement. After

user had selected the company, the card and table need to show the correct company name and

statement’s data.
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Netflix, Inc. NELX ~
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Figure 6.1.2.5 Graph Dashboard

In the Stock candlestick chart, it has a company filter that let the user to choose the company
that they want to see. It needs to make sure that the filter can works well to show the correct
data to the user. The last close price, percentage of change, difference on changes and last close
price date also needs to follow the correct data in the stock markets after users select a specific
company. There is a date filter and moving average filter above the chart. When users select
the date filter and moving average, the chart needs to show correct charts and line following
the filter. For the Financial graph widget, it needs to make sure that the three company filter

can work correctly to show the users statement chart.
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6.2  Testing Result
6.2.1 Questionnaire Result

Demographic Section:

What is your age range?
3 responses

® 13-18
@® 19-30
® 31-50
@ 50 and above

Figure 6.2.1.1 Question 1

This question is to know the investor age range is fall in which group. From the response can
know that two investors are between 19 and 30, and one investor is between 31 to 50.

What is your level of education?
3 responses

@ Primary Education
@ Secondary Education

@ Post Secondary Education (Form 6 /
Matriculation)

@ Higher Education (College / University)

Figure 6.2.1.2 Question 2

This question is asking the level of the education of the investors to know the level of education
will affect the knowledge to the stock markets or not. All three investors is study until the
higher education.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

63



CHAPTER 6

What is your annual income?
3 responses

@® < RM20,000

@ Between RM20,000 and RM50,000
® > RM50,000

@ Prefer not to say

Figure 6.2.1.3 Question 3

This question is to know the investors annual income. Two investors are between RM20,000
and RM50,000 and one investor more than RM50,000.

How long do you invest in the stock markets?
3 responses

@® 1 -3 months

@ 4 months - 1 year
@ 1 year - 3 years
@ 3 years - 10 years
@ > 10 years

Figure 6.2.1.4 Question 4

This question is to analyze that whether the time invest in the stock will affect their needs or
not. For example, some beginner investor may not need so much information, but for
experienced investors they may need much information to make decision to invest in the stocks.
From the response, all three investors invest in the stock markets is between 1 year and 3 years,

meaning that they are all in the stage that convert from beginner investors to junior investors.
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Have you used a dashboard type system for stock market forecasting and visualization before?
3 responses

® Yes
® No

Figure 6.2.1.5 Question 5

This question is to know that whether the investors had used the dashboard type stock market
system before, so when using this current system some of them may be more familiar with the
process and usability of the system. Two investors have used this kind of system before, but
one of the investors never used it before.

Section 1: Learnability

Is it easy to understand that how to navigate through the dashboard?
3 responses

2
2 (66.7%)

1(33.3%)

0 (0%) 0(0%) 0 (0%)
0 | | |
1 2 3 4 5

Figure 6.2.1.6 Question 6

This question is asking the users for the understandability to the system in term of navigation.
two users had chosen a rating of 4 and one user had chosen rating of 5 meaning that the
navigation is very easy to understand and learn.
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Did you find the layout and organization of information intuitive? (e.g. organization of stock

prices/currencies)
3 responses

2

1 (33.3%)

0 ((‘)%) 0 (0%) 0 (0%)

Figure 6.2.1.7 Question 7

This question is to ask the users whether easy to find the layout and organization of information
intuitive or not. One user said give a rating of 4 and two users give a rating of 5. So, the
information such as the organization of stock price or currencies is shown straightly to the users.

How quickly were you able to grasp the basic functions of the dashboard?

3 responses

3 3 (100%)

0 ([‘)%) 0 (r‘}%) 0 (0%) 0 (?%)

1 2 3 ) 5

Figure 6.2.1.8 Question 8
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This question is asking the users how fast they can learn the basic functions of the dashboard.
All of the three users’ response for a rating of 4. This means that the dashboard system is still

can be handle by the users that had familiar with the dashboard or not familiar with dashboard.

Section 2: Efficiency

Did you find that you were able to accomplish tasks quickly using the dashboard? (e.g. searching
stocks/currencies information)

3 responses

3 3 (100%)

0 (0%) 0 (?%) 0 (0%) 0 (0%)

Figure 6.2.1.9 Question 9

This question is to know whether the users can accomplish tasks quickly using the dashboard
or not. From the response above, three users give a rating of 4, meaning that is still in a good

range that they can accomplish the tasks.

Did you encounter any bottlenecks or inefficiencies while using the system? (If yes, please list
down the problems.)

3 responses

Hard to observe and analyze on stock market trends since graphs can't be enlarged
The selection of dropdown list is too small for me

no

Figure 6.2.1.10 Question 10
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This question is asking the users to list down the bottlenecks or inefficiencies while using the
system. Their opinion is in the figure 6.2.1.10. The future maintenance will integrate the system
by considering the responses get.

How would you rate the overall speed and responsiveness of the system?

2 responses

1.00

1 (50%) 1 (50%)
0.75
0.50
0.25
0 (0%) 0 (0%) 0 (0%)
0.00 | I
1 2 3

Figure 6.2.1.11 Question 11

This question needs to let the users rate the overall speed and responsiveness of the system.
The rating is fall between 4 and 5. The system is still in a responsive system.

What improvements do you think could be made to enhance the efficiency of the system?

3 responses

Add stock market graphs enlargement function or fullscreen
It is better to have a search bar for manually searching company in sections such as Financials and Graphs

Can't make direct investment that connects to certain trading platforms

Figure 6.2.1.12 Question 12

This question is to ask the user’s opinion whether the system is needing any improvement to
enhance the efficiency of the system. All the opinion will be considered for the future

enhancement to make the system better.
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Section 3: Memorability

Were the features and functions of the system memorable after your initial use?
3 responses

® Yes
® No

Figure 6.2.1.13 Question 13

This question is to know the user’s memorability for the features and functions in the system.
Three investors chosen the options yes, meaning that the features and functions in the system

is easy to memorize.

Did you encounter any difficulty remembering how to perform specific tasks on subsequent visits to
the system? (E.qg. filter company/currencies)

3 responses

® Yes
® No

Figure 6.2.1.14 Question 14

From the above question, can knows that two users had not encounter any difficulty remember
the process of perform the tasks in the system while one user feels that is hard to perform

specific tasks.
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How likely are you to remember how to use the system effectively in the future?
3 responses

2

2 (66.7%)

1 (33.3%)

0 (0%) 0(0%) 0 (0%)
0 | | |
1 2 3 4 5

Figure 6.2.1.15 Question 15
This question is to know the user can remember how to use the system effectively in the future
or not. Two of the users give a rating of 4 and one of the users choose a rating of 4. This can

conclude that the system is very easy to on hand perform task and easy to be remember.

Section 4: Errors

Did you encounter any errors or glitches while using the system?
3 responses

® Yes
® No

Figure 6.2.1.16 Question 16

This question is to ask the users that they have encounter any errors or glitches while using the
system or not. From the response, it can be known that there is no error and glitches in the

system.
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If you encountered errors, were they easily recoverable or did they significantly disrupt your
experience?
3 responses

® Yes
® No

Figure 6.2.1.17 Question 17

This question asking the users when they encountered any errors, did they easily recoverable
it or not. The response shows that two users state yes, meaning that the errors is easily

recoverable. One user answer no, meaning that it is not easy to recover.

Were there any confusing or misleading aspects of the dashboard that led to errors?
3 responses

2 2 (66.7%)

Nope

Figure 6.2.1.18 Question 18

This question asks about whether there are any confusing or misleading aspects of the
dashboard that led to errors. From the above response, it can be known that the system is not

having confusing information that led to errors.
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How would you rate the severity of errors encountered during your use of the dashboard?

3 responses

3

3 (100%)

0 (?%) 0 (?%) 0 ((I)%) 0 (0%)

1 2 3 B 5

Figure 6.2.1.19 Question 19

This question is let the users to rate the severity of errors encountered during your use of the

dashboard. All the three users rate 1, meaning that there is no errors when the use the system.

Section 5: Satisfaction

Overall, how satisfied are you with the usability of the dashboard?

3 responses

2

2 (66.7%)

1 (33.3%)

0 (0%) 0 (0%) 0 (0%)
0 | | |
1 2 3

Figure 6.2.1.20 Question 20

This question is to know how satisfied the users with the usability of the dashboard are. Two

users’ rate for 4 and one user rate for 1. The system is having a good usability for the users to

use.
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Did the system meet your expectations in terms of its usability and functionality?
3 responses

® Yes
® No
@ Maybe

Figure 6.2.1.21 Question 21

From the response above, we can know that the system had meet the expectations in terms of
its usability and functionality.

How likely are you to recommend this system to others based on your experience?
3 responses

2 2 (66.7%)

1 (33.3%)

0 (0%) 0 (0%) 0 (0%)
0 | | |
1 2 3

Figure 6.2.1.22 Question 22

The question is asking how likely the users will recommend the system to others. From the

response get, can know that they will recommend this system to other investors.
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What aspects of the system did you find most satisfying? (e.g. filter/function/widget)

3responses

Widget
Function

Real-time news for stock markets

Figure 6.2.1.23 Question 23

This question is to know what aspects of the system that the users find most satisfying. Their

opinion is in the figure 6.2.1.23.

What improvements would you like to see to enhance your satisfaction with the system?

3 responses

Graphs illustration feature
Hope to have all information on one page

Hope to have more stock related features or functions

Figure 6.2.1.24 Question 24

This question is to know whether there are any improvements can be made to the system. From
the suggestions that the users state, the graph illustration feature may be needed to enhance and

also add more stock related features or functions.
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6.2.2 System Testing Result

Last 1 Weeks A
ow Close .
0000 57.2900
8980 57.1160 U

Figure 6.2. Date Filter

The date filter options are in a very small font size. Even though has change the font size to a

bigger size, the options still do not response to it.

Overall, for others filter function and graph function, it is working correctly without any errors.

6.3  Project Challenges

The challenge for this system will be connecting the API to the Yahoo Finance or others
website. Some websites will restrict and not allowed to connect the API, it then causes the data
cannot be imported into the Power BI. There will also have some problems when the API is
connected but the data import into the system shown error. This needs to fix by trying a few

times to import the data.

Another challenge is Power Bl will have some minor bugs that causes the data cannot show
correctly in the visual. So, there will needs some bug fixing for this. The relationship for each
table will automatically connects together when they have the same column name even though
the table did not have any relations between them. It needs to delete the relationship when

Power Bl automatically connects the entity.

The last challenge for this project is the knowledge to the stock markets. Stock markets is a
complex thing that cannot be learned in a short time. The project needs to complete in few

months, but the knowledge may not meet the system needs. So, there will lack of some
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important data that may need to add into the system or some information is misleading to the

users.

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

76



CHAPTER 6

6.4  Objectives Evaluation
6.4.1 To study the features of a forecast stock market system.

This objective had been achieved in this project. To study the features of a forecast stock market
system, there will needs to review few systems in the current market. In the literature review,
there are three system been reviewed for this project, it has list down all the features, strengths
and weaknesses for each three system. The system reviewed are Yahoo Finance, Investing.com
and Koyfin. For the Yahoo Finance, it has some special features such as the customizable
portfolio to allow the users can customize its own portfolio that store the graph or data inside.
But there is also have some weakness which is the user interface may be too messy for the new
user to see. For the Investing.com, the most special features are that it provides multiple
languages in the system, this will attract many countries of the users to use this system. the
weakness for this Investing.com will be the advertisement is too heavy. The strengths for the
Koyfin will be it is an adless system and dashboard type can show many data in only one page.
The weakness for this system is it cannot download the stocks data, this may cause some
inconvenient to some users. Until here, it can study the current market system basic function,

strengths and weaknesses, so the objective had been achieved.

6.4.2 To develop an interactive forecast stock market system to provide better

visualization by using dashboard.

This objective has been achieved by developing an interactive forecast stock market system by
using the Power BI. This system is following the project scope and successfully developed a
dashboard system to forecast and visualize the system. The system has five dashboards in it,
which includes Today’s Market, Stock Markets, Currencies, Financials and Graph. These five
dashboards will provide the users the basic information in the system and some extra
information such as the trending news for users to knows the market news and analysis and
opinion for users to know the expert investors suggestions or opinions on some stocks. The
system is built with interactive charts and graph for users can catch the data quickly rather than
looking at all of the words and numbers. For example, the stock performance is visual in a
candlestick chart, so the investors can look at the candlestick then will know the opening price,

closing price, highest price and lowest price of that day. This chart is very suitable for the stock
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performance. This system is achieved the objective that develop an interactive forecast and
visualize stock market system by using dashboard.

6.4.3 To evaluate the forecast stock market system dashboard by using usability testing.

This objective had been achieved in this project when creating the questionnaire. Usability
testing had been included in the questionnaire and let three expert investors to respond to this
questionnaire. Usability testing has five quality components to check whether the system is
doing correctly or not. The five components are break down into five sections to ask the user
some questions for each component. It had got the feedback and suggestions from them and
can improve the system by looking at the responses. After collected the responses from the
experts, it needs to analyze the response to knows whether the system needs to do enhancement

or some bug fixes. When all the testing has been done, the objective will then be achieved.
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6.5  Concluding Remark

In a conclude for the system evaluation, a questionnaire of usability testing and basic system
testing has been developed. The questionnaire has collected the user’s responses after they used
the system. All of the responses will be used for future enhancements and also for the bug fixes.
The system testing also can know if any errors or bugs is in the system, then can have some
bug fixing or enhancement to the system to make the system better and suitable for the investors
to use for. There will also have some project challenges when developing the system. It cannot
be avoided but it will also be a point to make the system more perfect and useful. The objective
has been evaluated, all of the three objectives already been achieved for this project.
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Chapter 7

Conclusion and Recommendation

7.1 Conclusion

This project is visualizing and forecasting stocks market system by using the dashboard. This
stocks market system is using Power BI to develop. The problems for this project are lack of
interactive visualization for the stocks data, lack of helping the investor to have a better
understanding for the stocks and providing a better user experience and user interface in current
stock market system. The problems had been solved by achieving the objectives of study the
features of a forecast stock market system, develop an interactive forecast stock market system
to provide better visualization by using dashboard and evaluate the forecast stock market
system dashboard by using usability testing. The motivation for this project is to brings a great
profit in visualizing and forecasting stock to help people in investing the stock. Three current
stock market system had been reviewed to study the features of the stock market system. Agile
methodology is used in this project to develop the system to make the process of development
on track. After the system developed finish, and usability testing will be conducted to evaluate
the system. This system is going to provide a better visualization and forecasting stocks system

by using dashboard in a better understanding and organized way.
7.2 Limitations and Recommendations

The limitation is there is no customizable function that can allow the users to customize their
own portfolio by adding their favorite data or widget into it. Unlike some competing platforms
that offer extensive customization options, Power BI restricts users to predefined visualization
types and data connectors, which limits their ability to customize the platform to their unique
needs or preferences. The second limitation is that the graph and chart do not allow the users
drawing. Power Bl do not have this built-in feature that allow users to draw directly on the
graph within the system. This lack of functionality restricts interactive engagement and real-
time collaboration, necessitating users to resort to external tools or custom development for

such features.
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The recommendation is that there will be more stock related features added into the system to
integrate the system become more suitable for the investors to use and invest the stocks. By
including these enhancements, Power Bl becomes more than just a visualization tool, it can

transform into a comprehensive stocks market analysis platform.
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APPENDIX
Questionnaire

Visualizing & Forecasting Stock Market by
using Dashboard System

1. What is your age range?
Mark only one oval.
13-18
19-30
31-50

50 and above

2. Whatis your level of education?

Mark only one oval.

Primary Education
Secondary Education
Post Secondary Education (Form & / Matriculation)

Higher Education (College / University)

3.  What is your annual income?

Mark only one oval.

< RM20,000
Between RM20,000 and RM50,000
= RM50,000

Prefer not to say
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4.  How long do you invest in the stock markets?

Mark only one oval.

1 - 3 months
) 4 months - 1 year

1 year - 3 years

3 years - 10 years

> 10 years

5. Have you used a dashboard type systemn for stock market forecasting and
visualization before?

Mark only one oval.

) Yes

Mo

Section 1: Learnability

6. Isit easy to understand that how to navigate through the dashboard?

Mark only ane oval.

MNot Easy
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7. Did you find the layout and organization of information intuitive? (e.g. organization of
stock prices/currencies)

Mark only one oval.

Mot Intuitive

B. How quickly were you able to grasp the basic functions of the dashboard?

Mark only one oval.

Section 2: Efficiency

9. Did you find that you were able to accomplish tasks quickly using the dashboard?
(e.g. searching stocks/currencies information)

Mark only ane oval.

10. Did you encounter any bottlenecks or inefficiencies while using the system? (If yes,
please list down the problems.)
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11.  How would you rate the overall speed and responsiveness of the system?

Mark only one oval.

Bad Best

12.  What improvements do you think could be made to enhance the efficiency of the
system?

Section 3: Memorability

13. Were the features and functions of the systern memorable after your initial use?

Mark only one oval.

) Yes

MNo

14. Did you encounter any difficulty remembering how to perform specific tasks on
subsequent visits to the system? (E.g. filter company/currencies)

Mark only one oval.

', Yes

/Mo
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15.  How likely are you to remember how to use the system effectively in the future?

Mark anly one oval.

Section 4: Errors

16. Did you encounter any errors or glitches while using the system?
Mark only one oval.
) Yes

Mo

17.  If you encountered errors, were they easily recoverable or did they significantly
disrupt your experience?

Mark only one oval.
) Yes

J Mo

18. Were there any confusing or misleading aspects of the dashboard that led to
errors?
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19.  How would you rate the severity of errors encountered during your use of the
dashboard?

Mark only one oval.

No ¢ Many errors

Section 5: Satisfaction

20. Overall, how satisfied are you with the usability of the dashboard?

Mark only one oval.

Uns: Satisfied

21. Did the system meet your expectations in terms of its usability and functionality?
Mark only one oval.
) Yes
) No

) Maybe

22.  How likely are you to recommend this system to others based on your experience?

Mark only one oval.

Unlil Likely

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

A-6



APPENDIX

23. What aspects of the system did you find most satisfying? (e.q.
filter/function/widget)

24.  What improvements would you like to see to enhance your satisfaction with the
system?
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: T3, Y3 | Study week no.: 2

Student Name & ID: Ooi Yui Theng, 20ACB01720

Supervisor: Dr. Shakiroh binti Khamis

Project Title: Visualizing and Forecasting Stocks by using Dash

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- Introduction, objective, problem statement, project scope and contributions
had been written.

- Literature review

- poster

2. WORK TO BE DONE

- methodology

3. PROBLEMS ENCOUNTERED

- problem statement needs to be more specific.

4. SELF EVALUATION OF THE PROGRESS

- Following the timeline

.
A
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TN \
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: T3, Y3 | Study week no.: 4

Student Name & ID: Ooi Yui Theng, 20ACB01720

Supervisor: Dr. Shakiroh binti Khamis

Project Title: Visualizing and Forecasting Stocks by using Dash

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- More specific problem statements

2. WORK TO BE DONE

- Development of the stocks market module

3. PROBLEMS ENCOUNTERED

- Develop of the stocks market module by making it can update to real time
stocks data.

4. SELF EVALUATION OF THE PROGRESS

- Inagood process

A
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: T3, Y3 | Study week no.: 6

Student Name & ID: Ooi Yui Theng, 20ACB01720

Supervisor: Dr. Shakiroh binti Khamis

Project Title: Visualizing and Forecasting Stocks by using Dash

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- Successful fetch real time stocks data into the system by clicking the refresh
data button manually in the system.

2. WORK TO BE DONE

- Continue with the development of the rest of the module.
- modify the diagram of the system.
- Write the process of the development in the report.

3. PROBLEMS ENCOUNTERED

- develop the financials module.

4. SELF EVALUATION OF THE PROGRESS

- still following the timeline of the project on time
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Student Name & ID: Ooi Yui Theng, 20ACB01720

Supervisor: Dr. Shakiroh binti Khamis

Project Title: Visualizing and Forecasting Stocks by using Dash

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- system diagram
- complete developing the financials module.

2. WORK TO BE DONE

- develop the currencies module and Today’s Market module.
- continue to write the process of development.

3. PROBLEMS ENCOUNTERED

- develop currencies module, getting the API

4. SELF EVALUATION OF THE PROGRESS

- Overall good
/
N
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1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- Today’s markets module

2. WORK TO BE DONE

- Develop the currencies module.

3. PROBLEMS ENCOUNTERED
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Supervisor: Dr. Shakiroh binti Khamis
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1. WORK DONE
[Please write the details of the work done in the last fortnight.]

- System had done to develop.

2. WORK TO BE DONE

- Questionnaire for usability testing

3. PROBLEMS ENCOUNTERED

- To write the testing part

4. SELF EVALUATION OF THE PROGRESS

- On the track and good
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