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INTRODUCTION

The previous five years' worth of financial statements mﬁ TUI AG are being examined for this

economic management report, which % also examine profitability ratios, gross profit margins,
net profit margins, and return on equity. Current ratio, quick ratio, and liquidity ratio/working capital
ratio will all be mined in the report. TUl AG's capital structure ratio, which includes the
investment ratio, the debt-to-equity ratio, and the debt ebt = equity ratio covering interest cover
Looking at its market share within its industry and the P/E ratio of market price per share/earnings
per share.

In order to determine if TUI AG is operating at its full potential in comparison to VA, the analysis
will also compare Virgin Atlantic to TUI AG.

The report will discuss several investment evaluation methods as well as their advantages,

disadvantages, and theoretical notions and examples using numbers.
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HISTORY OF TUI AIRLIr\ﬁS
According to TUI(2023) TUI AG and TUI Travel, market-leading travel organization, hotel rooms,

and ship organizations with a long history spanning over forty years in the business, are leaders
in the field. TUI AG and TUI Travel PLC, two companies that are enthusiastic about what they do,

have worked collaboratively since TU| Travel was founded in 2007.
The firm we now know as TUI AG, which had previously operated as Preussag AG for over

seventy years, entered the tourist sector in 1997 by purchasing Hapag-Lloyd, which was among
Germany's top travel agencies. The corporation continued to make tourism purchases as it began
to leave its industrial industries behind. One of the top travel companies in the world was
established by TUI AG through the acquisition of some of the largest brands in European travel,
including Thomson, Fritidsresor, Nouvelles Frontiéres, and shares in hotel companies RIU and
Magic Life TUI, (2023).

TUI MARKET POSITION
According to TUI, (2023) one of the top travel organizations on the globe is TUI. Leading tourism

company, having one thousand two hundred travel agents, top portals on the internet, five airline
a'npanies comprising approximately 130 aero planes, more than Four hundred hotels, Sixteen
cruise ships, and several inbound agents are all part of the Group's diverse collection, which
spans all the world's top tourist locations.

The complete travelers value chain is covered underneath a single roof. We can oﬂii the 21

million consumers an unrivalled vacation getaway across one-hundred-eighty locations thanks to
this integrated offering. The company culture places a strong emphasis on our worldwide
responsibilities for social, economic, and environmental sustainability. A little over 20 years of
dedication to sustainable travel are evidencedlf this. With 60,000 employees, the TUI Group
reported a fiscal year 2022 turnover of €16.5 billion and an operating profit of €409 million. The
FTSE 250 index, the Frankfurt Stock Exchange's Quotation Board of the Open Market, and the
Hanover Stock Exchange's regulated Market all list shares of the TUI Group TUI, (2023).

CHANGE IN POSITION WITHIN THE TUI GROUP
TUI Group in the last five years have seen its executive broad personal change their position

within the TUI Group.

According to TUI, (2023) Since October 1, 2022, Sebastian Ebel has served as CEO of the TUI

Group. He has served as the Group's Chief Financial Officer from 2021 before that. From 2014
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to 2020, Sebastian Ebel served as a member of the Executive Board and oversaw the growth
sectors Destination Experiences, Hotels & Resorts, and Cruises.

These sectors included the businesses Robinson, TUI Magic Life, and TUI Musement as well as
TUI shareholdings like RIU, Atlantica Hotels, TUI Cruises, and Hapag-Lloyd Cruises. He also
served asﬁe chairperson of TUI Deutschland's executive board from 2015 to 2017, which
comprises the tour operators in Germany, Austria, Switzerland, and Poland TUI, (2023).

TUI SERVICES

Hotels within the TUI brands, such as TUI Blue, are hand-selected by TUI group specialists. The
beach getaways from TUI magic Life, Robinson, RIU, and TUI Suneo are all value priced. TUI
also offers holidays to lakes and mountains. If skiing is a customer's preference, TUI offers Crystal
Ski Holidays to accommodate that. To make choosing hotels for the consumer simple, TUI has
created collections of locations such A La Carte, Platinum, and tiny and friendly. Customers may
rest assured that if TUI were to go out of business, they would not be left stranded in a foreign
location because TUl is ABTA and ATOL protected TUI, (2023).

TUI BUSINESS MODEL

The largest travel company in the world is TUL. Itis an integrated company that serves customers

during their whole vacation adventure.

According to TUI AG, (2023) through ideas and reserving via the trip process to arrival at the

location, we provide the whole client experience. Our personal accommodation and cruiser
brands, external committed and non-committed logging, along with location amenities like
transportation and adventures, help us to fulfil this. As a result, we distinguish ourselves from
competitors that focus just on components since we can improve the consumer experience
throughout the trip.

The interconnected model enables us to maximize client numbers forthaampany‘s assets while

harnessing the distribution strength of the company source markets. By providing unique and
well-regulated products, we simultaneously increase interest within the source marketplaces and
lower entry barriers. So, using our integrated strategy, we optimize profits while reducing risk TUI,
(2023).

TUI COMPETITORS

According to global data (2023) TUI AG four main competitive Carnival Corporation & Plc based

in USA, with 85,000 employees. Hilton World Holdings Inc, which is also based in the USA, has

|
STACEY WALLER (1911557) 7




Financial Management June 29, 2023

159,000 employees. Accor SA which has 186,084 and is based in France and NH Hotels Group
SA a Spanish travel provide have a little over 10,000 employees. Seem to be TUI main competitor.
Even with TUI main competitors having more employees than TUI, TUl is still a leading brand in
the holiday sector.

TUI PROFITABILITY RATIO
TUI AG Financial Data (in Euro millions)

TOTAL REVENUE NET PROFIT SHAREHOLDER’S EQUITY SALES

19,523.90 755.50 1,502,946 122,665

18,928.10 445.60 1,505,807 140,984

7,943.70 -2,689.30 1,509,372 39,059

4,731.60 -1,787.20 1,099,394 33,851

16,544.90 228.60 1,785.206 89,839

TUI AG do not print the gross profit margin so instead Total Revenue and operating profit are
used to get the gross profit.

Gross Profit Margin
2018: 19,5623.90/ 122,665 =15,91%

2019: 18,928.10/ 140,984 = 13,42%
2020: 7,943.70 / 39,059 = 20,33%
2021:4,731.60/ 33,851 = 13,97%
2022:16,544.90 /89,839 = 18,41%

TUI AG gross profit margin over the last five years has been up and down with 2019 having the
lowest gross profit margin of 13,42% while 2020 seen it jump significantly up to 20,33% 2021

seen the gross profit fall again to 13,97% which is not too far from 2019 gross profit margin. 2022

the gross profit margin went up, but it remains down compared to 2020 of a gross profit margin
20,33%. TUI, (202
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GROSS PROFIT MARGIN
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NET PROFIT MARGIN
2018: 755,50/122,665=0.61%

2019: 445.60/140,984=0.31%
2020: -2,689.30/39,059= -6.88%
2021: -1,787.20/33,851=-5.27%
2022: 228,60/89,839=0.25%

TUI AG's net profit has fluctuated over the last five years, which suggests that the company

struggled to keep operational expenses in check in 2020 and 2021.

If TUI AG's net profit was negative, 2020 and 2021 would be the most difficult years for the
company. TUI will benefit from the 2022 0.25% NPM as it works to recover from 2020 and 2021.

RETURN ON EQUITY (ROE)
2018: 1,502,946/4,333,60=34,68%

2019:1,505,807/4,165,30=36.15%
2020:1,509,372/218,10=692.05%
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2021:1,099,394/418.40=262,89%
2022:1,785,206/645,70=276.47%

In the first two years of the examination of TUI's financial statement spanning the previous five
years of TUI, the ROE was unchanged at 34.68%, 36.15%, and increasing up-to 692,05% in

2020. Following a further decline in 2021, a modest increase in 2022 is expected.
COMPARING Virgin Atlantic to TUI to see how each organization performs.

VIRGIN ATLANTIC

YEAR TOTAL REVENUE NET PROFIT SHAREHOLDER’S EQUITY SALES

2018 2,780.6

(38.4)

(21.0) 33.6

2019 2,927.1
2020 868.0

2021 928.0

2854.3

(38.8)
(539.2)
(280.6)

(727)

(190.4) 38.8
(575.8) 30.3
109.5 26.3
915 38.1

2022

GROSS PROFIT MARGIN
2018: 2,780.6/33.6=82.75%

NET PROFIT MARGIN
2018: (38.4)/33.6=1.14%

RETURN ON EQUITY (ROE):
2018: (38.4)/ (21.0)=0%

2019: 2,927.1/38.8=75.44% 2019: (38.8)/38.8=1% 2019: (38.8)/ (190.4)=0.20%

2020: 868.0/30.3=28.64% 2020: (539.2)/30.3=17.7% 2020: (639.2)/ (575.8)=0.93%

2021: 928.0/26.3=35.28% 2021: (280.6)/26.3=10.6% 2021: (280.6)/ 109.5=2.56%

2022: 2854.3/38.1=74.91% 2022: (727)/38.1=19.0% 2022: (727)/ 91.5=7.94%

GROSS PROFIT MARGIN COMPARISON
While TUI's GPM was at 20.33% in 2020, Virgin Atlantic's GPM was down to 28.64% during the

previous five years, placing Virgin Atlantic higher than TUI but still behind VA. Virgin Atlantic had
a higher gross profit margin in 2021 (35.28% vs. 13.97%) than TUI AG, giving Virgin Atlantic the
advantage.

NET PROFIT MARGIN COMPARISON
Virgin Atlantic's net profit margin has fluctuated throughout the previous five years, showing that

the company has not been controlling its operating and expense costs well. In 2022, it was 19.0%
|
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compared to TUIAG's 2022 (NPM) 0.25%. TUI AG's NPM in the same year was 0.31%, compared
to Virgin Atlantic's 1% in 2019.

RETURN ON EQUITY (ROE)
Virgin Atlantic's return on equity fluctuated during the previous five years, from 2018 to 2022; in

2018, it was 0%. The VA return on equity increases from 2.56% to 7.94% in 2021 and 2022,
however it increases only little in 2019 and 2020, by 0.20% and 0.93%, respectively.

Comparing the return on equity for the two companies might demonstrate how VA and TUI AG
are faring in their industry. In 2018, TUI AG's ROE was 34.68%, while VAs was 0%. In 2019, TUI
AG's ROE was 36.15%, while VAs was at 0.20%.

LIQUIDITY RATIO WORKING CAPITAL RATIO
TUI AG current ratio for the last five years to analysis how well TUI has met its short-term

obligations from its assets.

YEAR CURRENT ASSETS CURRENT LIABILITES INVENTORY
2018 4,929.70 6,887,70 13,520
2019 4,313.50 7,355,00 39,681
2020 2,693.40 6,319,30 38,411
2021 2,933,30 6,863,60 1,262
2022 3,903,80 8,742,70 1,185

CURRENT RATIO:
2018: 4,929.70/6,887,70=0.71

2019: 4,313.50/7,355,00=0.58
2020: 2,693.40/6,319,30=0.42
2021: 2,933,30/6.863,60=0.42
2022: 3,903,80/8,742,70=0.44

The current ratio stood at 0.71 in 2018, fell to 0.58, 0.42, and 0.42 in the following three years,
and then rose to 0.44 in 2022. TUI AG will have fewer current assets than liabilities in 2019, 2020,

and 2021. This indicates that TUI's short-term financial health is deteriorating.
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QUICK RATIO:

2018: 4,929.70-13,520/6,887.70= -1.24

2019: 4,313.50-39,681/7,355,00= -99.6

2020: 2,693.40-38,411/6319,30= -5.65

2021: 2,933,30-1262/6,863,60= 0.24

2022: 3,903,80-1185/8,742,70= 0.31

The first three years' quick ratio is negative, which indicates that TUl's short-term obligations are
growing less secure relative to the company's liquid assets. Tui must take action to improve its
liquidity ratios.

TUI would be better to aim to increase its current assets than decrease its current liabilities to
enhance its liquidity ratios. TUI would gain from better inventory control since it would increase

the amount of current inventory it has, which would boost its quick ratio and enable it to satisfy its

short-term obligations.

COMPARISON VIRGIN ATLANLIC LIQUDITY RATIO WORKING CAPITAL RATIO
CURRENT ASSETS CURRENT LIABILITES INVENTORY

YEAR
2018 310.0 (512.7) 804.8
2019 288.3 (515.5) 2,228.0
2020 162.0 (346.4) 1,951.7
2021 2491 484.9 1,885,7
2022 3834 586.8 2,171.2

COMPARING VIRGIN ATLANTIC TO TUI AG

VIRGIN ATLANTIC TUI AG
CURRENT RATIO QUICK RATIO CURRENT RATIO QUICK RATIO
310.0/(512.7)=0.60 | (310.0-804.8)/(512.7)=-0.96 4,929.70/6,887,70=0.71 | 4,929.70-13,520/6,887.70=
-1.24

288.3/(515.5)=0.55 | (288.3-2,228.0)/(515.5)=-3.76 | 4,313.50/7,355,00=0.58 | 4,313.50-39,681/7,355,00=
-99.6

STACEY WALLER (1911557) 1
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162.0/(346.4)=0.46 | (162.0-1,951.7)/(346.4)=-5.16 | 2,693.40/6,319,30=0.42 | 2,693.40-38,411/6319,30=
-5.65

249.1/484.9=0.51 (249.1-1,885,7)/484.9= -3.37 2,933,30/6.863,60=0.42 | 2,933,30-1262/6,863,60=
0.24

383.4/586.8=0.65 (383.4-2,171.2)/586.8= 379.6 | 3,903,80/8,742,70=0.44 | 3,903,80-1185/8,742,70=
0.31

Virgin Atlantic's current ratio has fluctuated during the last five years, reaching its greatest value
of 0.65 in 2022 and its lowest value of 0.46 in 2020. Only the year 2022 appears to show an
increase with 379.5 since Virgin Atlantic's quick ratio has been negative every year since 2018.

When comparing the working capital and liquidity ratios of TUI and Virgin Atlantic, Virgin Atlantic's
current ratio in 2018 was 0.60, while TUIs was 0.71. In 2019, VA's current ratio was 0.55 and
TUIs was 0.58.

Virgin Atlantic and TUI AG have similar fast ratios in 2020, with VA having a quick ratio of -5.16
and TUI AG having a quick ratio of -.5.65. TUI's quick ratio in 2018 was -1.24, while Virgin

Atlantic's was -0.96. TUl's performance is comparable for its industry.

EFFICIENCY RATIOS

The efficiency ratios for TUI allow us to see how effectively TUI manages its assets and liabilities

internally.

TUI AG

326,413 1,470,512 122,665

249,428 1,554,133 140,984

750,273 694,900 39,059
1,750,290 1,385,381 33,851
—
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| 2022 ‘ 491,712 1,781,155 16,428 89,839 2,391

RECEIVABLES COLLECTION PERIOD:
2018: (326,413/1,470,512)X365=81 Days

2019: (1,554,133/249,428)X365= 2.274 Days
2020: (694,900/750,273)X365=338 Days

2021: (1,385,381/1,750,290) X365= 288 Days
2022: (1,781,155/491,712)X365= 1,322 Days

Over the course of five years, TUI's receivables collection period has fluctuated. TUI's receivables
collection returned in 2018 in 81 days, while in 2019 it took over 2200 days. In 2020, TUI saw its
RCPinless than a year. The RCP for 2021 was 288 days, while 2022 it is over 1,300 days, putting

TUIl in a position to recover from its RCP.

TUI should start seeing a return on its RCP in the year 2025 after having a 2,274-day return on its
RCP in the year 2019 that put TUl in a 6-year, 14-day return on its RCP. TUI's RCP for the year
2022 is 1,322 days, therefore TUI should experience a return in their next few years, being 2026.

INVENTORY TURNOVER PERIOD:
2018: (13,520/7,656)X365= 644 days

2019: (39,681/8,691)X365=1,666 days
2020: (38,411/13,796)X365=1,016 days
2021: (1,626/11,298)X365= 52 days
2022: (1,185/16,428)X365= 0.02 days

The fact that TUI's inventory turnover period (ITP) has fluctuated over the previous five years
shows that the company is inconsistent in how it manages its inventory. In 2018, due to the
influence of COVID-19, TUI's inventory turnover period (ITP) was at a five-year high, totaling
1,666 days. Covid-19 is still having an influence on TUI inventories 1,016 days into 2020. TUI
continued to manage its inventory consistently following COVID-19, with 52 days in 2021 and
0.02 days in 2022.

PAYABLES PAYMENT PERIOD

2018: (6,548/326,413)X365=7.3 days
|
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2019: (4,859/249,428)X365= 7.11 days
2020: (5,542/750,273)X365= 2.6 days
2021: (5,140/1,750,290)X365= 1.07 days
2022: (2,391/491,712)X365= 0.00 days

Over the previous five years, TUl's receivables collection period has fluctuated. In 2019, TUI took
7.11 days to settle its payables payment period, while 2022 was the best year for TUI to manage

its payables payment period.

Regarding how long it took TUI to turn over its inventory and the number of days that turned into

years during the preceding five years, TUl's receivables inventory suffered the most. TUl's

inventory, receivables, and payment practices have been uneven.

YEAR NON- ORDINARY OPERATING FINANCE

CURRENT SHAREHOLDERS | PROFIT (EBIT) CHARGES

LIABILITIES FUNDS
6,887,70 3,698,10 755.50 -86,40
7,355,00 3,453,90 445.60 -1156.70
6,319,30 -448.,40 -2,689.30 -9.40
6,863,60 -1,085,70 -1,787.20 13.80
8,742,70 -141,60 228.60 -64.60

DEBT to EQUITY RATIO
2018: (6,887,70/3,698,10)x100= 186.24%

2019: (7,355,00/3,453,90)x100= 212,94%
2020: (6,319,30/-448,40)x100= -582.04%
2021: (6,863,60/-1,085,70)x100= -632.18%
2022: (8,742,70/-141,60)x100= -6,174.22%

TUI debt to equity ratio is at a minus for three consecutive years 2020, 2021, and 2022 the years

2018, 2019 seen an increase.
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DEBT to DEBT = EQUITY RATIO:

2018: (6,887,70/(6,887,70.3,698,10))x100%=65.06%
2019: (7,355,00/(7,355,00+3,453,90))x100%=68.04%
2020: (6,319,30/(6,319,30+-448,40))x100%= 107.63%
2021: (6,863,60/(6,863,60+-1,085,70))x100%= 118.79%
2022: (8,742,70/(8,742,70+-141,60))x100%= 101.64%

Over the past five years, TUl's debt to debt ratio plus equity ratio has increased, indicating that a
sizable share of TUI assets is financed by debt. TUl's debt-to-asset ratio increased significantly
in 2021 to 118.79%, with 2018 having the lowest debt levels at 65.06%.

INTEREST COVER:
2018: 755.50/-86,40= -8,74

2019: 445.60/-115.70=-3.85
2020: -2,689.30/-9.40= 286.09
2021: -1,787.20/13.80=-129,50
2022: 228.60/-64.60= -3,53

Over the previous five years, TUI interest cover has fluctuated, with its highest negative rise
occurring in 2020 and its lowest minus decrease occurring in 2022 at -3,53. The impact of COVID-

19 may cause TUI to climb most in 2020.

TUI's debt-to-equity ratio in 2022, which is minus -6,174,22, shows that the company is losing

money and relying more on debt to fund its operations, which might raise its financial risk.

YEAR MARKET PRICE PER SHARE EARNINGS PER SHARE
2018 20 1,18
2019 20 0,71
2020 20 -5,34
2021 20 -2,58
2022 20 -0,17

I
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PRICE/EARNINGS (P/E) RATIO
2018: 20/1.18=16.94

2019: 20/0.71=28.16
2020: 20/-5.34= -3.74
2021: 20/-2.58= -7,75
2022: 20/-0.17=-117.64

The market price per share of TUI has stayed constant over the previous five years, but eamings
per share have been fluctuating. In 2018, the company's (P/E) ratio was 16.94; it increased in
2019 and decreased negative in 2020, with the highest negative increase being in 2022 minus -
117.64. TUI should strive to boost sales while cutting expenses or do both at once.

OVERVIEW OF INVESTMENT APPRAISAL METHODS
Methods for Evaluating Investment projects

figure 1.

Statistical Method Dynamic Method

48
Return on Payback Net Profitability Discounted Internal Rate Modified
Investment Period Present Index (PI) Payback of Return Internal Rate of

(ROI) (PP) Value Period (IRR) Return (MIRR)
(NPV) (DPP)

With the Statistical method, dynamic method for evaluating investment projects.

OVERVIEW OF INVESTMENT APPRAISAL METHODS (AR
According to Shahriar, et al (2021) to provide reliable forecasting results, it has also been

discovered that the employment of hybrid algorithms and artificial intelligence is expanding.
However, it has been discovered that the type and context of the projeaave a significant impact
on how well different financial forecasting approaches, such as net present value_(NPV),
Accounting rate of return (ARR), Internal Rate of Return (IRR), Payback Period (PP), Support
Vector Machine (SVM), Monte Carlo Simulation, (MCS) S curve (SC), and others, may be applied
to evaluate the project.
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There are several benefits and uses for the accounting rate of return (ARR) equation. The ARR
provides a percentage return that may be compared to a specific amount. This is a key issue for
shareholders since the ARR calculation places a strong focus on profitability Shahriar et al
(2021).

The ARR has certain shortcomings; it may be computed in several different methods, which could
result in a range of results. ARR restrictions are similarly impacted by the depreciation strategy,
although they do not consider cash flow or profits alone (since they do not constitute the same
concept). Shahriar et al (2021) states The mean income of any project after all relevant
deductions and depreciations have been considered is known as ARR. There is no economic

justif'&tion connecting a certain approval criterion to the objective of optimizing shareholder profit.

The ARR total investment average annual profit, initial capital invested, the ARR works out
average investment = average annual profit and the annual capital invested. Overall, the ARR
can be effect for organizations Shahriar et al (2021).

The primary methods for valuing investments include discounted Qh flow methods (DCFM) and
non-discounted cash flow methods (NDCFM). DCFIEIOWS into net present values and internal
rates of return, while NDCFM flows into accounting rate of return and payback period Shahriar
et al (2021).

QERVIEW OF INVESTMENT APPRAISAL METHODS (NPV)
A commercial activity known as an investment is one in which capital is used in the hopes of

producing future profits. The process of determining whether an investment opportunity is viable
is called investment appraisal Ye anaiong. (2000). According to Ye and Tiong, (2000) the
choice rules below may be deduced from the concept of NPV-at-risk: If the NPV-at-risk at the
provided confidence level is greater than zero, the project is acceptable with a confidence level
of 1 2 a; otherwise, it is unsuitable. If, on the other hand, the computed confidence level at the
point of zero NPV is more than or equal to the preset confidence level, the project is acceptable;
otherwise, itis undesirable.

, and Tiong, (2000) state two techniques for making investment decisions include computing
NPV at a certain confidence level and computing a confidence level now of zero %V. Under the
premise that the probability density function of return is f(NPV), the NPV-at-risk is computed by
making the integration between 2' and NPV equal to a, and the confidence level now of zero NPV
is calculated by integrating between 2' and 0.
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OVERVIEW OF INVESTMENT APPRAISAL METHODS (IRR)
According to %ﬁtu raev, (2023) the primary issue with the statistical method is the fact that the

calculation of the internal rate of return (IRR) has two issues. The first is purely mathematical; if
the project's cash flows are unstable, consequently, in relation to the assumption, the IRR can
change in the resulting range and deceive the investor. In contrast, the IRR is unchanged for
traditional cash flows.

OVERVIEW OF INVESTMENT APPRAISAL METHODS (PP)
According to Manos et al, (2023) the payback approach is much more popular than the typical

accounting return on investment. This displays the number of years necessary for a capital project
to "pay back" its initial investment (i.e., before total net cash revenues surpass the outlay). The
payback time should be as short as possible. Instead of accounting profits, we use after-tax cash
receipts from a project to determine the payback time. For instance, we do not subtract
depreciation from sales proceeds; only cash expenditures are.

OVERVIEW OF EACH METHOD STRENGTHS, LIMITATIONS & THEIR
EFFECTIVENES (ARR)

According to Manos, (2023) for those who do it, determining an economic entity's profitability
continues to be a corﬁicated process. Interest parties have no choice but to use accounting-
based substitutes like the acggunting rate of return (ARR) and the conditional estimate of internal
rate of return (CIRR) due to the inability to monitor genuine economic or internal rates of return
(IRR). That discount rate is the project’s ‘internal rate of returm’. To see whether a project is
worthwhile, the firm must compare its IRR with the hurdle rate (or criterion rate)—which, of course,
is the pre-selected discount rate used in the NPV method Manos, (2023).

OVERVIEW OF EACH METHOD STRENGTHS, LIMITATIONS &T#IR EFFECTIVENES (NPV)
Yan and Zhang, (2022) state there is a study vacuum about whether the NPV measure is

universal—if one may apply the NPV in many nations with varying economic stability?—in spite
of numerous research studies. Consequently, the research issue must be resolved: Does the NPV
me e that is now in use fit developing markets? This report tries to support the following claim:

The time value of money is affected by the variable discount rate, necessitating a revision of the

%‘V calculation as a financial indicator. According to Yan and Zhang, (2022) The relevance of

the Time Value of Money is demonstrated through NPV. The value of the now is greater than the
value of the future. Many fir@cial planners use this method to transform future cash flows into

current currency by taking the time value of money into account. Hazard issues and project
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profitability are given top emphasis. Then, NPV assists you in maximizing your wealth and
determines if your return exceeds your actual cost. NPV encourages you to go on with the
investment plan, but it cannot provide individuals with a precise timeline for when you will turn a
profit. Finally, determining the proper discount rate for cash flows is challenging Yan and Zhang,
(2022).

OVERVIEW OF EACH METHOD STRENGTHS, LIMITATIONS & THEIR EFFECTIVENES (IRR)
Sperandaézmg) asserts that the author places particular attention to the current attempts to

overcome the problem of the so-called multiple internal rates of return. The author presents&
novel strategy and solution since none of the various ongoing attempts to address the issue of
the multiple interra rates of return has succeeded in doing so in a complete manner. The
proposed, entirely new integral method of calculating IRR and its redeﬁni'an (as a rate that does
not cause the net present value to equal zea) allow for the calculation of the central rate and the
corresponding central net present value in each individual case, regardless of the nature of the
cash flow. IRR is represented by the,central discount rate (C), which is the average rate of.
According to Yan and Zhang, (2022) Internal rate of return (IRR) analysis is now a potent tool for
assessing investments. Most individuals prefer it rﬁ'lpared to NPV, presumably because they
can understand percentage measurements easier. Since the investors reinvest cash flows, which

affects the IRR, the IRR will be degeptive if the investors are unable to discover opportunities that

produce the same IRR. When the internal rate of return (IRR) exceeds the weighted ﬁrage cost

of capital, you should consider accepting the project or investment. However, since the discount
rate fluctuates year after year and is not steady, it is challenging to compare with. Additionally,
IRR won't work in a variety of circumstances if there are two or more projects that are mutually
incompatible.

OVERVIEW OF EACH METHOD STRENGTHS, LIMITATIONS & THEIR EFFECTIVENES (Payback Period)

Khan, et al. (2023) states an effective way to gauge the proﬁtﬁlity of hypothetical designs with
a finite lifespan. Many times, the project's performance beyond the payback period is disregarded.
Does not take the time worth of money into account.

THEORETICAL CONCEPTS & NUMERICAL EXAMPLES
Definition

I
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According to Linz (2019) let f = a, b, y,... be a scalar field and let x = x, vy, z,... be a set. Let's
create an operation of scalar multiplication between each element of f and each element of x and

an action of addition between each pair of x elements.

(a) Ifxisin X W yisin Xthen x + y is in X. In mathematical shorthand notation we will write

thisasxEX,yEX=x+y EX
(b) xEX,aEF =axE X.
X+y=y+X
(d (x+y)+z=x+(y+ 2).
(e) There exists an element 0 E X such thatx+ 0 =xforallx E X. *
(f) Fareach x E X there exists a unique element, called the negative of x and denoted by —
x, such that x + (- x) =0.
(g9) a (Bx)=(Ab)x.
(h) a(x +y) = ax + ay.
(i) (a+B)x =ax+Bx
() 1x=x.

Then Xis called a liner space over the field F. If F is the field of real numbers, X is a real linear
space; if F is the field of complex numbers, X is a complex linear space. We normally deal
only with real space and unless otherwise stated, we use the term linear space to denote a
real linear space.

Example 1.1 Numerous well-known examples of linear spaces that are crucial to applied
mathematics and numerical analysis include:

(a) Linear space is the collection of all vectors with n components using the standard
definitions of addition and scalar multiplication. This area is designated with Rn. This
example served as a major inspiration for the nomenclature used for the broader situation.
As a result, a linear space is frequently referred to as a vector space and its constituent

ts are termed points or vectors.

(b) The linear space C[a,b] is the collection of all cminuous functions on some interval [a,b].

Once more, p&twise definitions are used for addition and scalar multiplication. The set

of all n-times continuously differentiable functions on [a, b] is a linear space, denoted by
C (nﬁ bl.
(c) The set of all functions x(t) for which
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r/x(t)/p dt

The linear space Lp or Lp[R] exists. The reader who is not familiar with Lebesgue integration

may conceive of the integral in this context as a Riemann integral without any loss of
information. The space of all square-integrable functions, L2, is of relevance =in mathematics
Linz, (2019).
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