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Abstract. The Discounted Cash Flow (DCF) model is the preferred method on how people
determine the value of a company by examining how much money of a company will bring
in later and then taking that figure and reducing it to the figure that is worth now. It may be
ferocious math and logic, but in the real world is sort of tough, the model such as the cash
flows, the correct discount rate, and puts a value on something that does not even appear on
the account such as brand name or staff talent. This paper gets deep into the math of why
DCF makes sense, what big assumptions it is based on, and all the practical headaches it can
suffer from. It also looks at some newer spins in the model, for example, playing out some
different future scenarios, what if the model added some more real options, and even
hooking up machine learning, ESG (Environmental, Social, Governance) factors and making
the model wonder what the vibe is today. Even with all its quirks, the study says DCF
nonetheless remains a super useful tool that continues to get better, and it remains important
both to scholars and people in the business world.
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1. Introduction

Due to its well-defined theoretical base and extensive application, the Discounted Cash Flow (DCF)
model is one of the most classic and methodical valuation methods. The DCF model links a
company's worth to its future cash flow generation. Simply put, a company's value depends on its
future income and present value. DCF is founded on the "Time Value of Money" concept, which
asserts that interest and returns on investment make a dollar worth more now than later. To calculate
a company's fair value, one must properly anticipate future cash flows and pick a discount rate.

Nevertheless, despite the theoretical robustness of the DCF model, it encounters numerous
practical challenges. Determining suitable discount rates is still quite subjective, and accurate cash
flow forecasting is sometimes very difficult. Businesses are increasingly deriving their value from
intangible assets like brands, data, and algorithms in today's digitally transformed and innovative
economy [1]. These assets are difficult to convert into cash flows. Consequently, the model is often
most reliable when applied to companies with stable, predictable cash flows, and becomes
significantly more complex and uncertain for high-growth or project-based firms. Furthermore, its



Proceedings	of	ICFTBA	2025	Symposium:	Data-Driven	Decision	Making	in	Business	and	Economics
DOI:	10.54254/2754-1169/2025.BL30549

76

sensitivity to key assumptions means that small changes in the growth rate or discount rate can lead
to vastly different valuation outcomes.

Therefore, exploring the theoretical basis, assumptions, advantages and disadvantages, as well as
the modern development direction of the DCF model is of great significance for understanding the
evolution and improvement of enterprise valuation methods. Despite its limitations, the DCF
framework remains a cornerstone of financial analysis, providing a rigorous, forward-looking
perspective on value. Its ongoing development focuses on better integrating qualitative factors and
adapting to the unique challenges posed by the modern, intangible asset-driven economy.

2. Theoretical basis and assumption condition

Time value of money and risk compensation are the cornerstones of the discounted cash flow model.
It holds that future cash flows need to be discounted back to their current value to reflect the
uncertainties brought about by time and risk [2]. The basic formula of Discount Cash Flow model is:

(1)

Among them, V represents the present value of the enterprise, CFt is the free cash flow in year t, r
is the discount rate, and n is the forecast period. The discount rate reflects the opportunity cost and
risk level of funds and is an extremely crucial parameter in DCF calculation. The discount rate is
usually determined using the weighted average cost of capital (WACC), which considers tax
implications and the ratio of equity to debt financing [3]. A lower enterprise value results from a
greater discount rate since future cash flows are discounted less heavily. Conversely, the lower the
discount rate, the higher the value of the enterprise.

The discounted cash flow model emphasizes unrestricted cash flow rather than accounting profit
Once necessary capital expenditures and operational costs have been deducted, the remaining
amount is the free cash flow that an investor may freely distribute [4]. Cash flow is more in line with
economic reality than accounting profit, which may be impacted by things like depreciation and
accounting regulations [5]. Therefore, this indication better depicts a company's actual ability to
create value. For this reason, the DCF model is regarded as the valuation method that best reflects
the "the basic of value".

The development of the DCF model depends on several fundamental assumptions. Initially, it
presumes that the future cash flows of the company can be estimated with reasonable accuracy [6].
This indicates that analysts can project future cash flows utilizing historical data, industry trends,
and strategic business considerations [7]. Second, the model presupposes that the discount rate can
precisely represent the degree of risk [8]. In other words, variables such as market interest rates,
industry risk, and a company's cost of capital can all be quantified through mathematical formulas.
Third, DCF makes the implicit assumption that the company will continue to operate for the
foreseeable future and would not be suddenly stopped by outside shocks or poor management.
Finally, it is also based on the efficient market hypothesis, which believes that market interest rates
and risk premiums can objectively reflect the time value of money [9].

These assumptions provide the model's computational foundation but may constrain it. In the real
economy, macroeconomic climate, policy changes, and competitive pattern impact future cash flow,
making it difficult to anticipate. In developing markets or high-growth sectors, where investors' risk
perceptions vary, the discount rate is similarly subjective [10].

V =∑n

t=1
CFt

(1+r)t +
TV

(1+r)n
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3. Advantages and drawbacks of Discounted Cash Flow model

The DCF model has many theoretical and practical benefits, but its assumptions limit it. First, its
reasoning is extensive. Directly expressing the finance idea that "value originates from future
profits". The Discounted Cash Flow (DCF) technique discounts an enterprise's predicted future
earnings to get its current worth [11]. This method outperforms the market price-based relative
valuation method in capturing the enterprise's intrinsic value, which is unaffected by short-term
market volatility. Second, the DCF model stresses looking at things over the long term. Analysts
need to look at how much cash a business will have over the next few years. Instead of just looking
at how the market feels, this gives buyers a better idea of how the company can grow and make
money. The third advantage of DCF is that it has an adjustable and transparent computation
procedure. By altering the discount rate or growth assumptions, researchers can conduct sensitivity
analyses and scenario simulations to assess valuation variations under different assumptions.
Because of its adaptability, the DCF may serve as a thorough framework for risk analysis in addition
to a tool for valuation. The DCF model also affects corporate internal strategy analysis.
Decomposing cash flows shows which company units or strategic initiatives provide the greatest
value, helping management optimize resource allocation.

On the other hand, there are a lot of issues with using the DCF model in the real world. The
biggest issue is the lack of clarity around the prediction of future cash flows. There is a lot of room
for variance, and every prediction is based on assumptions. Market conditions, technological
developments, or unanticipated events could cause a large discrepancy between the actual and
expected cash flows of the company [12]. The instability of DCF findings is exacerbated by the
unpredictability of cash flow, which is particularly true in companies experiencing rapid expansion
or those with undeveloped business structures. Second, the choice of discount rate is subjective.
Although the WACC provides the computational framework, the equity risk premium, the risk-free
interest rate, and the industry coefficients all require human judgment. Valuation findings might vary
by a factor of many due to differences in risk appetite across analysts. Additionally, assumptions
about the long term are overly influential in the DCF model. It is easy to abuse the overall valuation
findings, which may be dramatically skewed even with a 1% change in the growth rate.
Furthermore, it is challenging to precisely calculate the value of intangible assets using the
conventional DCF methodology. In today's digital economy, companies often rely on factors like
brand impact, data resources, technological innovation, and platform effect, intangibles that are not
easily captured in cash flow forecasts to stay competitive. Consequently, these companies' true
values may be underrepresented in the models. Finally, DCF does not consider the fact that
businesses might change their strategy, introduce new goods, or join new markets at any moment;
these dynamic elements make it impossible to include them into the model.

4. Improvement and application of Discounted Cash Flow model

To improve the applicability and accuracy of DCF, many improvement schemes have been proposed
in academia and practice. In recent years, multi-scenario Analysis has been widely used. To account
for uncertainty, analysts now create many scenarios, which are optimistic, neutral, and pessimistic,
compare valuation findings under each assumption.

This approach replaces analysts' reliance on a single assumption. The model's resilience may be
greatly enhanced using this method. The Real Option Approach is also an important extension. It
regards the future expansion, merger and acquisition or technological innovation of enterprises as
potential "options," giving value to enterprises' strategic decisions. When it comes to high-tech or
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energy companies, this method works well for capturing strategic flexibility. The phased DCF model
is also commonly utilized. Most companies have periods of stability and rapid growth. Conventional
DCF with steady growth will deviate. Phased DCF brings valuation conclusions closer to business
reality by dividing development rates into stages.

With the development of data science, some researchers have tried to introduce machine learning
technology into DCF model, using algorithms to predict cash flow trend or automatically adjust the
discount rate, so as to reduce human subjectivity. In the meanwhile, Sustainable DCF, which
considers ESG aspects when valuing a firm, has entered the market. This technique assumes that an
organization's social responsibility performance may affect its cash flow. These improvements make
DCF more relevant to real-world economic complexity and broaden its theoretical limits.

Academically, the DCF model founded current valuation theory. The link between enterprise
value and future cash flow is well-organized, as are capital cost, risk-return, and temporal value.
DCF students get the mentality needed to evaluate a company's long-term value as well as financial
math abilities.

From a practical perspective, DCF remains the most influential tool in corporate financial
analysis and capital market evaluation. Despite the practicality of alternative systems, such as
multiple or relative values, they are often subject to market mood or short-term price fluctuations.
The DCF framework provides investors with a more rational basis for decision-making by
concentrating on "intrinsic value." Theoretically, DCF is growing in tandem with the notion of
sustainable investment and digitization; a new area of focus in this area of study is the integration of
DCF with machine learning and analysis of non-financial data.

5. Conclusion

Overall, the discounted cash flow model is one of the most representative theoretical tools in
business valuation. Its influence extends across major corporate decisions, from investment
appraisal to mergers and acquisitions. Based on the time value of capital, it provides a scientific
framework for studying the long-term value of enterprises by predicting the future cash flow and
discounting it into the present value. This process forces a deep and structured contemplation of a
company's future financial performance has clear logic and solid theory, but there are still some
problems in practice, such as forecast error, subjectivity of discount rate and neglect of intangible
assets. These limitations are particularly pronounced in valuing new-economy firms and startups,
whose futures are inherently harder to predict.

As the economic environment changes, academia and industry continue to improve the model to
make it more flexible, intelligent and sustainable. The evolution of the DCF model is a response to
the growing complexity of the global business landscape. First, data technology can be used to
improve cash flow forecasting; second, non-financial factors like ESG can be used to measure long-
term enterprise value; and third, a combination of machine learning and real options methods can be
used to build a more dynamic and situational valuation model, all of which can lead to further
research. These innovations aim to bridge the gap between theoretical perfection and practical
application. This continuous refinement process ensures that the DCF model remains relevant and
powerful in an ever-changing world. Moreover, the integration of these diverse methodologies
enriches the model's analytical depth without compromising its foundational principles.

DCF provides a logical framework for considering a company's worth in addition to being a
technique for valuation. This framework allows analysts to break down complex prospects into
manageable, quantifiable components. It is as much a mindset as it is a calculation, instilling
financial discipline. By requiring explicit assumptions about growth, risk, and profitability, it turns
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vague expectations into debatable and testable hypotheses. To grasp the reasoning behind DCF is to
grasp the fundamental concepts of risk, time, and value in contemporary finance. This understanding
empowers decision-makers to look beyond short-term market fluctuations and focus on the core
drivers of long-term value creation. The model's lies not in providing a single, precise answer, but in
offering a structured and rigorous way of thinking about what makes a business valuable. Even
economic uncertainty happened; this disciplined approach provides a vital anchor for rational
investment and strategic planning. Therefore, its role in finance education and professional practice
remains paramount, continually adapting to new challenges while grounded in its core principles.
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