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Abstract

Today, business valuation is a key tool for making managerial and investment decisions,
especially in restructuring, strategic planning, and capital raising. One of the most common
approaches to valuation is the discounted cash flow method (hereinafter referred to as DDP),
which allows you to bring future cash flows to their current value. The purpose of this study is to
identify the potential risks of using the DDP model to assess the market value of a business, using
the example of the Toyota Motor Corporation, and to propose approaches to minimise them. The
work used Toyota Motor Corporation's open financial reports, including revenue, cost, EBITDA,
net profit, and macroeconomic indicators of the Japanese economy. The research methodology
combines theoretical literature analysis and practical modelling: a DDP model was built based on
data from a public manufacturing company, using elements of risk management (sensitivity
analysis, scenario analysis, and modelling of the post-forecast period). The results of the study
showed that Toyota Motor Corporation's net profit increased (+103.4%), and the forecast of free
cash flows increased from 426,564 to 513,563 million yen in the period 2025-2030. With a
discount rate of 10.59% and a fixed growth rate of 1.06%, the high sensitivity of the final cost to
changes in key parameters, especially the discount rate and macroeconomic assumptions, was
revealed. The results of the study show the high sensitivity of the final assessment to changes in
key parameters, particularly the discount rate and growth rates, as well as the model's
vulnerability to macroeconomic volatility and production risks.
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KoMnaHusAHBIH KYHBIH Oarajiay/iarbl JUCKOHTTAJIFAH aKIIA
KApaKaTTapPbIHBIH KO3FAJIBICHI MOJAEIHIH TdyeKe/Jaepi MeH
HIeKTeyJiepi

Aoyramunos B.A."*, Bex6ocunosa A.C.2

I'K. Cacaoues amvindazer Xanvikapanwix Busnec Ynusepcumemi, Anmamor, Kazaxcman
’KP F)KBEM FK Dxonomuka uncmumymol, Aimamol, Kazaxcman

Tyilin

byrinri Tanma 6m3HecTi Oaramay KadTa KYPBUIBIMIAY, CTPATETHSUIBIK JKOCTapiay KoHE
KalmnTana TapTy CHSKTHl OacKapyIIbUIBIK JKOHE WHBECTHIHMSAIBIK IIemIiMAepAl KaOblimaynarsl
HETi3T1 KypanmapabiH O0ipi 60msm Tadbutansl. baramaynblH €H KeH TapaidFaH TOCUIepiHiH 0ipl —
TUCKOHTTAJIFAH aKIia arslHaapsl omici (Oyman opi — DDP), on Gonamrak akma arbIHZapbIH
OJIapABIH aFBIMIAFbl KYHBIHA KENTipyre MyMKIiHAIK O0epeni. by 3eprreymnin makcatel — Toyota
Motor Corporation KOMITaHUSCHIHBIH MBICATIBIHIA OM3HECTIH HAPBIKTHIK KYHBIH Oaranay VIIiH
DDP Mopenin naiiananyaslH oJICYETTI TOYEKEIIEPiH aHbIKTAY KOHE OJIap Ikl a3aiTy TocuImepin
yeeay. JKywmeicta Toyota Motor Corporation KOMITAHHSICBHIHBIH aIllbIK KapyKBUIBIK €CemTepi
(tabpic, mmeIFeIHDAp, EBITDA, Ta3a maiima) xoHe JKamoHuUs 9SKOHOMHKACHIHBIH
MaKpOIKOHOMHKAIIBIK ~KOPCETKIIITepi MaifamaHpUIIbl. 3EPTTEY OIICTEMECI TEOPHUSIIBIK
oeOHeTTep Al Tagay MEH MPAaKTUKAIBIK MOJENbACY I OipiKTipeai: alblK OHIIPICTIK KOMIIAHHS
nepektepi Herizinge DDP wMogmeni Kypbuigsl KoHE ToyekenaepAi Oackapy »ieMeHTTepi
(ce3iMTaANABIK TaJayhl, CIICHAPUIUIIK Taigay jkKoHE OOJDKaMHAaH KEWiHT1 KEe3CHII MOJICNBILY)
KOJaHbUIAbL. 3epTTey HoTikenepi Toyota Motor Corporation KOMIIAHUSICHIHBIH Ta3a Mai1achl
103,4 %-ra apTKaHBIH, all €pPKiH aKIia arbIHIapbIHBIH Ooimkambl 2025-2030 xwuimap
apanberbiHAa 426 564 MiH uenHeH 513 563 mutH ueHre neliin eckeHid kepceTTi. 10,59 % nuckoHT
Memepiemeci xoHe 1,06 % TypakThl ©Ccy KapKbIHBI JKarIalblHIa COHFbI KYHHBIH HETi3Ti
nmapaMeTpleplliH e3repyiHe, ocipece IUCKOHT MOJIIepieMeci MEH MaKpPOIKOHOMHUKAIBIK
Oomkamaapra SKOFapbl CE3IMTANIBIFBI aHBIKTAIIBL. 3EPTTEY HOTHKEIepI COHFBI Oaranay
KOPCETKIMMTEPIHIH  TUCKOHT  MOJImepieMeci MEH  ocy  KapKblHBIHA,  COHAai-aKk
MaKpOIKOHOMHKAJBIK KYOBIMAJIBUIBIK TI€H OHMIPICTIK TOyCKEIAEpre alTapibIKTall Toyemmi
eKEHIH JIQNeN e/ Ii.

Tyiiin ce3mep: OusHec, OW3HEC KYHBIH Oarajay, KamuTajl KYHBI, TOyeKel, Ooipkam

ToyeKelli, HHBECTHUIIUS, JIEYMETTIiK acep, Toyota Motor Corporation
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Pucku u OrpaHUHY€HUSA MOJAECJIN JTUCKOHTHPOBAHUA JC€HEKHBIX IIOTOKOB
IIPpHA OIE€HKE CTOMMOCTH KOMIIAHUH

Adyramunos B.A."*, Bek6ocunosa A.C.2

! Vuusepcumem mescoynapoonozo dousneca um. K.Cacaouesa, Anmamor Kazaxcman
?Uncmumym sxonomuxu KH MHBO PK, Anmamer, Kazaxcman
AHHOTALMSA

CeromHst OIleHKa CTOMMOCTH OW3HECa SBISETCS KITIOUYEBHIM HWHCTPYMEHTOM MPHUHSATHS
YOpPaBJICHYECKNX W  HWHBECTHIMOHHBIX  pEIIEHHH, OCOOCHHO B  PECTPYKTypHU3aIluH,
CTpaTeTM4eCKOro IUIAHMPOBAaHWS W TpuUBiIeYeHHs Kanutaima. OpHuM w3 Haumboiee
pacpocTpaHEHHBIX TOJXOMOB K OIEHKE SBISETCS METOA AMCKOHTHPOBAHHBIX JCHEXKHBIX
roTokoB (manee - JIJIIT), KOTOPHIN MO3BOJSAET MPHUBECTH OyIyIIHe NEHEXKHBIC TOTOKH K HMX
TeKyIeld ctouMocTH. Llenb TaHHOTO MccIeIoBaHus HANPaBJICHA Ha BBISBICHHUE MOTEHIHMATBHBIX
puckoB npumeneHus moxaenu JJII1 mpu olieHKe PHIHOYHON CTOMMOCTH OW3HECa Ha IMpHMEpe
MPOU3BOICTBEHHON Kommnanuu Toyota Motor Corporation, a TakKe MPEUIOKUTh TOXOIBI K UX
MuHUMM3auY. B pabote ObLIM HCIIOIB30BaHBI OTKPHIThIC (hMHAHCOBBIE OTUETHI Toyota Motor
Corporation, BkIItouasi Tokaszatesid BeIpydkd, cebectommoct, EBITDA, umcroii mpuObLim, a
TaKKe MaKpO3KOHOMHYECKHE IMOKA3aTeNU STIOHCKOW SKOHOMUKU. METOIOIOTHST UCCIICIOBAHUS
COYETACT TEOPCTHUYECKUI aHAIU3 JINTEpaTyphl M MPAKTUYECKOE MOJCIMPOBAHUE: MPOBEICHO
noctpoenue mozaenu J/II1 Ha ocHOBE MaHHBIX MyOJMYHON MPOW3BOJCTBCHHOW KOMIIAHUH, C
WCTIOJIb30BAHUEM DIIEMEHTOB PHCK-MCHE/DKMEHTA (aHAJM3 YYBCTBUTEIHLHOCTH, CIICHAPHBIH
aHalM3, MOJEIHMPOBAHME IOCTIIPOTHOZHOTO TMeprona). Pe3ynmpTaThl aHann3a mMOKas3ald, YTO
guctas npuosUTs Toyota Motor Corporation Beipociia (+103,4 ), a mporao3 cBOOOIHBIX ICHEKHBIX
MTOTOKOB yBenmmumics ¢ 426 564 mo 513 563 muH wen B mepuon 2025-2030 rr. IIpu craBke
muckontupoBarna 10,59 % wu ¢uxcupoBanHom Temme pocta 1,06 % BeIsIBIEHa BBICOKaA
YyBCTBUTENFHOCTh MTOTOBOW CTOMMOCTHM K W3MEHEHHSIM KIIOYEBBIX ITapaMeTpoB, OCOOEHHO
CTaBKH IWMCKOHTHPOBAHUS W MaKPOIKOHOMHYECKHX IOMYIIEeHHHA. Pe3ynmbTaTel HcCienoBaHUsS
MMOKA3bIBAIOT BBICOKYIO YYyBCTBUTEIHHOCTh HWTOTOBOW OLEHKM K W3MEHEHHSIM KIFOYEBBIX
MapaMeTpoB, B YACTHOCTH, CTaBKH IMCKOHTHPOBAHHS M TEMIIOB POCTa, a TaKXKe YS3BUMOCTb
MOJIENH K MaKPOIKOHOMHYECKON BOJATHIHHOCTH U MIPOMU3BOACTBEHHBIM PHUCKaM.

KaroueBble ciioBa: OW3HEC, OIGHKA CTOMMOCTH OW3HECA, CTOMMOCTh KalWTajla, PUCK, PUCK

TMPOTHO3a, THBECTHIIWS, COIMABHBIN 3(hdekT, Toyota Motor Corporation
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Introduction

Business valuation is an essential component of financial decision-making,
remaining one of the foundations of transactions such as mergers and acquisitions,
corporate restructuring, investment analysis and strategic planning. In addition to other
business valuation approaches, the DCF model is one of the most widely used methods
due to the fact that this method allows you to bring future cash flows to the present value.
By discounting future cash flows to their present value using a well-calculated discount
rate, the DCF model offers a very positive prospect for attracting investors and managers
who are looking for long-term cooperation. Despite all the advantages, the DCF method
is very sensitive to assumptions and changes in the discount rate, which creates some
risks when using it.

The recent financial crises and the complexities in the global economic sphere
provide increasing reasons to use risk management methods when assessing the market
value of a business. The COVID-19 pandemic in 2019, sharp fluctuations in the dollar
exchange rate, and political tensions - all these factors indicate that most assumptions in
the course of forecasting cash flows when evaluating a business are complicated to build
due to the uncertainty of the economic and political environment in which the business
operates. Thus, risk management methods enable analysts to understand and calculate
specific actions and changes in the model's input data. The company's use of sensitivity
analysis significantly influences the development of a universal and full-scale model
analysis, which allows it to rely not only on fixed data, but also on various scenarios
(positive, negative and neutral scenarios).

In addition, one of the important reasons for investors' concern about the
assessment of the market value of the business is the more efficient allocation of capital.
In order to allocate capital, as well as the debt burden of the company, it is necessary to
understand and manage the risks included in the financial model, which was built on the
basis of various assumptions. Effective risk management methods help minimise adverse
consequences for businesses, such as avoiding crises and losing money due to exchange
rate differences. A sudden increase in the exchange rate may affect further revaluation or
underestimation of the financial model. Thus, when evaluating a business, it is crucial to
evaluate the quality of the assumptions made in the calculations of the financial model.
In such cases, appraisers often communicate directly with business representatives to
fully understand how the business operates and what threats it faces.

The correctness of the model construction strongly depends on the quality of the
forecast values related to revenue, cost, administrative expenses of the company, etc., as
well as on the correct choice of the discount rate. Even minor deviations in the input
parameters can significantly affect the final market value of the company, which can
negatively affect the opinion of investors. In addition, the final cost calculation entails
certain assumptions that depend on the professionalism and experience of the appraiser
building the model. In the case of manufacturing companies, the use of the DCF model
becomes more difficult, since it is also necessary to take into account production risks.
Volatility in material prices, technological breakthroughs, and higher credit rates all
increase the number of risks and assumptions, which also creates specific difficulties.
Additional macroeconomic factors, such as inflation and currency fluctuations, strongly
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influence the forecast indicators in the model. The purpose of this study is to analyse the
potential risks associated with using the DCF model to assess the market value of a
business, illustrated by the example of a manufacturing company. It also aims to discuss
possible risk prevention strategies using risk management methods.

Literature review

The DCF model remains a fundamental tool for assessing the market value of a
business, as the model clearly links the value of a business with the company's expected
future free cash flows and discount rate, reflecting a theoretical perspective in decision-
making by investors and managers (Damodaran). Despite this, many practitioners warn
about the theoretical aspect of using the DCF model, particularly regarding its
vulnerability. The model is very sensitive to the input data and the choice of modelling
methods, so any minor adjustment to the input data and discount rates changes the
forecast data about the company's future cash flows.

One of the most critical aspects of the literature is risk forecasting. The company's
projected cash flows for an indefinite period depend on professional assumptions made
by the Appraiser, such as changes in revenue, profitability growth, capital expenditures,
and working capital. These assumptions are especially important for manufacturing
companies, which are highly volatile. Empirical and methodological studies explain that
inaccurate operational forecasts lead to an incorrect assessment of the entire market value
of a business.

The risks associated with choosing a discount rate are the next critical topic. Most
often, when considering the discount rate, the weighted average cost of capital of a
company (WACC) is implied, which includes the beta version, the premium for market
risk, the capital structure, and other relevant factors. These inputs are very sensitive and
must be chosen carefully, as an incorrect calculation of the discount rate can lead to
underestimation or overestimation of the business value. Professional explanations and
research (CFA Institute, 2021; CFA Institute & Kroll, 2023) analyze practical methods
and show how different cost of capital and its choice can affect valuation.

One of the studies, "Inflation Risk and Equity Valuation: a Critical Review" (2025),
explains the impact of inflation and its fluctuations on the calculation of the WACC
discount rate, which directly affects the calculation of a company's discounted cash flows.
The study distinguishes between the different effects of real and nominal inflation rates
and shows how this affects the calculation of discount rates, as well as CAPM models
(Wesselbaum, 2025). In this study, inflation is considered as one of the important aspects
that should be considered as a possible risk when calculating the discount rate and
building a financial model as a whole.

The next aspect to consider is the appraiser's behaviour during the complex and
incomprehensible construction of the financial model. Huang, Tan, Wang, and Yu, in their
work "Uncertainty of assessment and use of DCF models by analysts" (Huang, 2022),
approach the study from the point of view of taking into account human qualities and
calculating risks. According to the study, appraisers most often resort to the DCF method
when information and details regarding cash flows and discount rates pose a high risk to
the company. In other words, the market itself will work provided that appraisers provide
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and disclose more information about the assumptions and assumptions used in calculating
the market value of a business. This study explains that when calculations are unclear
(for example, there are operational risks in a company), simply using the DCF model is
not enough. The appraiser needs to understand how high these risks are.

Bankruptcy risks is the next study presented by Skogsvik, Skogsvik and Andersson
(Skogsvik, 2023) in the book "Bankruptcy Risk in Assessing Equity with Discounted
Cash Flows" (2023). Thus, the study suggests taking into account the company's
bankruptcy risks within the framework of traditional DCF modeling. Using this approach,
appraisers can calculate specific sectors of the country's economy, considering industries
where bankruptcy is a significant problem. Using the example of the crisis in recent years,
one such sector is banking, where the bankruptcy of a large bank triggers a chain of crisis
phenomena affecting all other sectors of the economy.

In addition, special attention should be paid to risks in the manufacturing sector.
Many scientific studies show the impact of assumptions about a company's working
capital, in which the company's future capital expenditures, as well as margin and
profitability volatility, are often not presented clearly enough. A WallStreetPrep article on
common mistakes in building the DCF financial model explains errors in calculations
when the growth rate of certain resources turns out to be too optimistic (Wall Street Prep,
2023). Thus, the appraiser should also be conservative enough when calculating the DCF
model to avoid overestimating or underestimating the market value of the business.

The next problem is the terminal value of the company. In most cases, when
evaluating a business, the final value of the company is also predicted. The terminal cost
of a company is calculated based on long-term growth rates, which are often critical and
contradictory (Wall Street Prep, n.d.). Some articles suggest that the final cost causes
some discrepancies in the possible evaluation results (Ernst, 2022; Thormann, 2019;
ResearchGate, 2020). To eliminate these risks, the literature describes discussions of risks
when using standard DCF models: such as sensitivity analysis and scenario analysis to
display ranges of values, Monte Carlo analysis to consider the distribution of results, etc
(SSRN, 2013; Ernst, 2022).

Also, leading research and practice guides write about the importance of
completeness of information disclosure by a company (Koller, 2020; Damodaran, n.d.-
a), since in order to assess the market value of a business, an appraiser must clearly
understand and take into account many factors that may affect the value in one way or
another.

Research methodology

This study involves qualitative and analytical methods to identify and assess the
main risks associated with using the DCF model, specifically how fluctuations in certain
input data, such as the discount rate and other key factors, affect the assessment of a
business's market value. This study combines a theoretical analysis of the existing
literature, as well as a practical construction and consideration of changes in the free cash
flows of a manufacturing company, to illustrate and emphasise the possibility of risks
using a real example. Also, the study incorporates elements of risk management theory
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to assess the market value of a business. For example, the discount rate explains the
associated risks, and its calculations are based on market data and open resources.

For the reliability of calculations, various market data were used in calculating the
model, as well as open resources for completeness and reliability of calculations. Also,
during the analysis, cross-checks of academic theory and practical data were carried out
to analyze and prevent discrepancies in the data correctly. The literature confirms the
reliability of the data calculation used and the international assessment standards
applicable to the industry. Despite this, there will be certain limitations when conducting
analysis and calculations (Damodaran, n.d.-b). Namely, when building a financial model
of a public company, it is impossible to get acquainted with the company's internal
financial statements and account transcripts, nor can one communicate directly with
company representatives. Therefore, when calculating the company's financial model,
only publicly available data and assumptions for calculations will be used. Since all
calculations will be based on open sources, the real market value of the company may be
distorted or significantly differ from the truth.

The research approach is more descriptive and analytical, with an emphasis on
understanding how error forecasting, discount rates, final cost assumptions, and
macroeconomic factors affect the accuracy of building a financial model. This research
is based on secondary sources of information, including scientific articles, assessment
reports, international assessment standards, Kazakhstani assessment standards, financial
reports and practical reference books from reputable sources such as the CFA Institute
(CFA Institute, 2021; CFA Institute & Kroll, 2023) etc. This literature will become the
basis for identifying and distributing potential risks within the framework of the financial
model. The empirical component of this study includes a hypothetical case of a large
manufacturing company, which will help to understand the risks of forecasting certain
aspects of its activities. The projected financial data, including revenue, costs, capital
expenditures, and working capital, will be linked to the industry average for the
company's operations and based on macroeconomic trends. Using this information, a
DCF model will be assembled to determine the company's market value using certain
assumptions. In order to check the sensitivity of the impact of certain raw data on the
company's market value, a sensitivity analysis of the company will be used.

The sensitivity analysis of a company shows how certain inputs, such as revenue,
costs, discount rate, etc., and their changes affect the overall outcome of the company's
valuation. Ultimately, the results of the analysis are compared with the theoretical
expectations that were originally described in the literature review to assess whether the
theoretical expectations match the practical ones. The methodology provides a balance
between conceptual, theoretical understanding and empirical research, providing both a
theoretical and practical framework. Ultimately, the mixed methodological approach of
the study aims to analyse complex risk factors in the DCF assessment and suggest ways
to avoid certain risks by planning and calculating them. These methods can subsequently
be applied in practical cases of assessing the market value of a business (Ziilch & Wolff,
2023).

Toyota Motor Corporation, an international automobile corporation, was chosen as
the manufacturing company to assess the impact of risks using the DCF model as an
example (Toyota Motor Corporation, 2024). Toyota Motor Corporation is one of the
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largest publicly traded automotive companies in the world. The use of this company is
explained by the open financial statements, as well as the specifics of the company's
industry, where it will be possible to evaluate the company according to the above
methodology.

The company's income statement is presented in Table 1, along with the horizontal
analysis.

Table 1. Key financial indicators of Toyota Motor Corporation for fiscal years 2023-2024

Indicator March, 2023 March, 2024 2023-2024 Percentage
Total sales revenues 37 154 298 45095 325 7 941 027 21,4
Cost of products sold 29 128 561 33 600 612 4472 051 15,4
Gross Profit 8 025 737 11494 713 3468 976 43,2
Gross Profit Margin 21,6 30,9 - -
Cost of financial services 913 565 1342 382 428 817 46,9
Selling, general and 2347 241 2712330 365 089 15,6
administrative

EBITDA 4764 931 7 440 001 2 675070 56,1
EBITDA Margin 12,8 16,5 - -
Depreciation and 2 039905 2 087 066 47 161 2,3
Amortisation

Automotive 1205 687 1268479 62792 52
Financial Services 799 156 784 013 -15 143 -1,9
All other 35062 34574 -488 -1,4
EBIT 2725026 5352935 2 627 909 96,4
EBIT Margin 7,33 11,9 - -
Share of profit (loss) of 643 063 763 137 120 074 18,7

investments  accounted
for using the equity

method

Other finance income 379 350 747 236 367 886 97,0
Other finance costs 125113 103 709 -21404 -17,1
Foreign exchange gain 124 516 187 568 63 052 50,6
(loss), net

Other income (loss), net 78 109 17918 -60 191 -77,1
EBT 3668 733 6 965 085 3296 352 89,8
EBT Margin 9,87 15,4 - -
Income tax expense 1175765 1 893 665 717 900 61,1
Net Income 2 492 968 5071420 2 578 452 103,4
Net Income Margin 6,71 11,2 - -

Note: compiled by the authors
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During the analysis of the company's net profit, it can be noted that by the end of
fiscal year 2024, net profit amounted to 5,071,420 million JPY, which is 103.4 more than
in the previous fiscal year. Table 2 describes the input data for calculating a company's
weighted average cost of capital.

Table 2. Inputs for WACC

Cost of Capital | Cost of Equity | E/(D+E) After-tax Cost of Debt | D/(D+E)
(%) (%) (%) (%) (%)
10.59 13.31 66.84 5.10 33.16

Note: compiled by the authors

The data was taken from open sources, including data from the Auto & Truck
industry. Thus, these inputs will be used during the analysis of calculations. Additionally,
to conduct an analysis of the company's sensitivity, where the discount rate will change
in the scenarios. In the course of calculating the market value of a business, NOPAT (table
3) - Net operational profit after taxes (in our case, the company's net revenue),
Depreciation, Working Capital, and capital expenditures of the company are used to
calculate the company's free cash flows.

Table 3. NOPAT and other calculations for fiscal years 2023-2024

Name Unit of Measure | Percentage | 31.03.2023 31.03.2024
NOPAT mln JPY - 2 492 968 5071420
Depreciation and amortization mln JPY - 2 039 904 2 087 066
Working Capital mln JPY 51,41 2 500 066 5536370
CapEx mln JPY - 3496219 4 848 042

Note: compiled by the authors

NOPAT is net operating profit after taxes. NOPAT determines the basic operating
income of a company, independent of the company's capital structure, and is calculated
using the formula (1):

NOPAT = EBIT X (1 —Tax Rate) (1)
where:

NOPAT - net operating profit after taxes;

EBIT - earnings begore interest and taxes.

Depreciation and amortisation - Depreciation is a company's non-cash expense
caused by the wear and tear of the company's fixed assets. In the automotive industry,
depreciation and capital expenditures play a crucial role in valuation, as they occupy a
large share of the company's financial statements. The net working capital of a company
determines the amount of cash turnover for short-term operating activities. If net working
capital is calculated, it indicates that the company invests more in operating activities,
leading to a decrease in its free cash flows.

Conversely, with a reduction in net working capital, the company increases its cash
turnover, thereby boosting its free cash flows. NWC is calculated using the formula (2):
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Net working capital = Current Assets — Current Liabilities (2)

where:

Net working capital — a company's net working capital is a financial indicator
showing the difference between a company's short-term assets and short-term
liabilities;

Current Assets — the company's short-term assets are assets with a turnover of up
to a year;

Current liabilities — the company's short-term obligations are obligations with a
turnover of up to a year.

Capital expenditures (CAPEX) are the company's investments in long-term assets
that will generate profit in the future. Such asset items as: the company's fixed assets,
which hold investments and are called capital expenditures. Capital expenditures show
the real flow of funds that is needed when building up an operation and investing in assets.

Fixed growth rate

A fixed growth rate was also calculated by calculating the arithmetic mean of the
projected CPI data from 2030-2054. The main reason for calculating a fixed growth rate
is its continued use in the course of discounting cash flows in the post-forecast period,
where it is assumed that the business will grow indefinitely, without a specific date for
its closure/bankruptcy

Calculation of the discount rate in the post-forecast period by formula (3):

rry =7r—g¢g (3)

where:
rry — the discount rate in the post-forecast formula;
r — the discount rate;
g — fixed growth rate.

Calculation of the weighted average cost of capital (WACC) by formula (4):

E D
r=Cexp—+(Cax(1-T))*-— (4)

where:
r — the discount rate;
C. — cost of Equity;

E .
Py share of Equity;

(C4 * (1 — T)) — cost of debt after taxes;

L share of debt.
D+E
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Results

To identify potential risks when using the DCF model in assessing the market value
of a business, an extensive analysis of the chosen company, Toyota Motor Corporation,
was conducted. This company operates in the automotive industry, so the input data was
selected with consideration for the industry and geographical features. Table 4 describes
the input data that will be used when building predictive models in the DCF.

Table 4. Macro indicators for DCF model calculations
Name 2023 2024 2025 2026 2027 2028 2029 2030

Real GDP Growth (%) 0.94 1.91 0.65 1.10 0.98 0.86 0.81 0.75
Consumer Price Inflation (%) | 2.51 3.25 2.32 1.90 1.62 1.59 1.57 1.44

Producer Price Inflation (%) 9.81 4.18 1.04 -0.02 0.26 0.20 0.59 0.85
Note: compiled by the authors

The macroeconomic indicators were collected under the condition that the head
office operates in Japan; the data were derived from the Macro-analysis of the Japanese
economy. One of the main parameters on the basis of which the company's revenue
forecast is based is the consumer price index (CPI), expressed as a percentage, which in
2024 amounted to 3.25. In subsequent years, forecast CPI data was used.

Futhermore, Table 5 describes the discount rates used in the calculations, where the
discount rates were described and calculated according to the scenarios: positive,
negative, base.

Table 5. Discount rate and fixed growth rate calculations, %

Name Percentage
Discount rate (base scenario) 10.59
Discount rate (positive scenario) 9.53
Discount rate (negative scenario) 11.65
Fixed growth rate 1.06
Discount rate at TV (base scenario) 9.53
Discount rate at TV (positive scenario) 8.47
Discount rate at TV (negative scenario) 10.59

Note: compiled by the authors

Under the base scenario, the discount rate of 10.59 is quite adequate for the
automotive market. The discount rate in the post-forecast period under the base scenario
was 9.53. Then there is a positive scenario, where the discount rate was 9.53 and
decreased by 1.06, thereby increasing the company's discounted cash flows and,
consequently, the market value of the business. In the negative scenario, the discount rate
is 11.65, which is 1.06 more than in the base scenario. With such a discount rate, the
company's discounted cash flows decrease, which reduces the value of the business and
worsens the expectations of investors. Table 6 shows the Free Cash flows of the company,
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as well as the discounted cash flows of the company, calculated taking into account the
discount rate.

Table 6 describes three scenarios, covering a positive scenario, a base scenario, and
a negative scenario.

Table 6. Free cash flow and Discounted cash flow calculations, in mln JPY

Name 31.03.2025 | 31.03.2026 | 31.03.2027 | 31.03.2028 | 31.03.2029 | TV
FCFF 426,564 425,645 437,599 446,818 474,070 | 513,563
DCEFF (base scenario) | 405,631 366,031 340,291 314,198 301,439 -
DCEFF (positive) 407,590 371,355 348,582 324,968 314,790 -
DCFF (negative) 403,701 360,832 332,273 303,882 288,773 -

Note: compiled by the authors

The company's projected free cash flows ranged from 4,265,564 million JPY to
4,740.70 million JPY in the period from 2025 to 2029. During the terminal year, the
company's free cash flow amounted to 513563 million JPY. The discounted cash flows
of the company are also presented in three scenarios (basic, positive, negative). The
baseline scenarios were calculated for a more accurate comparison and analysis of the
company's sensitivity to changes in the discount rate (in this case, WACC), which was
described in Table 5. In the negative scenario, discounted cash flows for the forecast
period from fiscal years 2025 to 2029 decreased compared to the flows of the baseline
scenario from 1,930 million JPY to 12,666 million JPY, which significantly affects the
final market value of the business. In a positive scenario, the discount rate decreases,
respectively, the discounted cash flows of the company increase and in the period from
2025 to 2029 financial years increase compared to the cash flows of the base scenario
from 1,958 million JPY to 13,351 million JPY, increasing the market value of the business
well in the end.

Figure 1 shows a graph clearly describing the movements of discounted cash flows
under the baseline scenario in the period from 2025 to 2029 fiscal years.
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Figure 1. Discounted cash flows of the company, in min JPY
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For the company's fiscal year 2026, the discounted cash flows of the company
amounted to 366,031 million JPY, a decrease of 9.8 compared to last year. In the last
fiscal year under review, 2029, the company's discounted cash flows amounted to about
301,439 million JPY, which is 4.06 less than in 2028. The decrease in the dynamics of
the company's cash flows is due to high depreciation and capital expenditures, which are
common in the automotive industry because of fixed assets like cars and various spare
parts.

Thus, in the course of the analysis above, Table 7 shows the estimated market value
of Toyota Motor Corporation.

Table 7. Market value of the company under scenarios

Type of scenario Unit of Measure Market value of the company
Base scenario min JPY 4,811,860
Positive scenario min JPY 5,346,554
Negative scenario min JPY 4,644,140

Note: compiled by the authors

The market value of the business under the base scenario was 4811,860 million
JPY, which indicates a high capitalization of the business, despite significant capital
expenditures and high depreciation. Under the positive scenario, reflected by changes in
the discount rate in the forecast and post-forecast periods, the market value of the business
amounted to about 5,346,554 million JPY, which is 11.1 more than the base scenario or
5,346,694 million JPY. In the negative scenario, due to an upward change in the discount
rate in the forecast and post-forecast period, the company's business market value
amounted to 4,644,140 million JPY, which is 3.49 or 167,720 million JPY less than in
the base scenario.

As part of the analysis of potential risks in using the DCF model in business
assessment, a theoretical and practical analysis of the company's free cash flows was
performed. It turned out to consider the impact of the input data on the change in the
market value of a manufacturing company, namely, Toyota Motor Corporation. The
results obtained allowed us to consider the potential risks associated with building
financial models, revealing real changes in practice. The results obtained can be used for
further research on assessing the market value of a business by building financial models,
as well as for risk assessment using scenario and sensitivity analyses of changes in input
data.

Conclusions

The use of the DCF financial model remains one of the most common methods for
assessing the market value of businesses and intangible assets. According to the
theoretical part of using the financial model, the relationship between the company's free
cash flows, the discount rate and, as a result, the assessment of the business's market
value gives investors and managers a clearer idea of the company's operating activities
and the company's work as a whole. This study examined potential risks and their impact
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on the financial model of the company's value using a practical example. It was possible
to consider several scenarios and determine the impact of changes in the discount rate.
Firstly, this study examined several main sources of risks in building a financial
model: forecasting risks, risks associated with changes in the discount rate, and risks
related to changes in rates in the post-forecast period. Risks in forecasting are mostly
related to changes in inflation and the reliance on these changes. The risks associated
with the discount rate highlight the importance of selecting a well-chosen rate. Post-
forecast rate risks refer to the importance of correct and generally accepted assumptions.
All these risks can change the market value of a company in one way or another, which
proves the importance of making the right decisions and assumptions during the
construction of a financial model. Secondly, this study should not be perceived as a
mathematically accurate calculated result, but, on the contrary, it should be perceived as
a tool that can help when deciding whether to invest in a given company or considering
it from the point of view of an example calculation of another company in a similar
industry. For companies in the automotive industry, operational indicators play an
important role in the final assessment and are very sensitive to any changes. Companies
such as Toyota Motor Company with large capitalization invest considerable amounts in
capital expenditures, which increases the depreciation of the company, which also affects
the final result. All these factors must be taken into account in order to achieve the fairest
and transparent assessment of the company's market value. In conclusion, the
construction of the DCF model remains one of the most relevant methods for calculating
a company's market value, aiding in important management and investment decisions.
By considering the potential risks when building such models in practice, it is possible to
modify and transform traditional financial modelling to a newer and more accurate level.
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