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Abstract 

Technological innovation is changing virtually every aspect of business practices and operational 
procedures. Regardless if we talk about simple automation of paper inputs, or complex multi-step 
processing of large data sets, we can see that there is one common thing – the pace of innovation 
increases and so do the efforts and resources needed to stay in line with the latest developments. 
Introduction of large language models and various types of intelligent processing, commonly 
referred to as artificial intelligence presents an even bigger change request to cope with. In this paper 
we analyze the impact of intelligent data modelling on corporate finance practices and suggest an 
approach to assess its full impact. We develop an estimation technique, based on real option analysis 
(ROA) in an attempt to quantify various implementation details and build a more robust way for 
analyzing various effects from using AI-driven solutions in support for corporate finance decisions 
and analyses. 

Keywords: AI-drive decision making; intelligent data processing methods; adaptive machine 
learning; flexible methods for analyzing financial data 
 

1. Introduction 

While digitalization can take many paths and forms, one can summarize and narrow it to the 
various technologies that replace manual labor and automate various tasks, speeding them up and 
reducing the time required to process inputs and transform them into reasonable decisions. Even 
though such view is appealing in many ways – by being simple to understand and explain, there are 
many side and long-term effects that may go unaccounted for. Therefore, it is necessary to use a more 
solid approach when analyzing the impact of innovative data processing and decision supporting 
tools. In their bibliometric study (Rihab, Ayoub, Meryem, & Mohamed, 2025) highlight that research 
is often focused around specific technologies and their influence on financial practices. White specific 
tools and analytical algorithms are very important for the success of such innovations, we can argue 
that their true impact has to be considered with regard to the broader changes they will eventually 
trigger in the organizations. In addition to the most popular ways of approaching intelligent methods 
applications in corporate finance, we suggest another criterion – based on how they enhance or limit 
the flexibility of companies to adjust to ever changing market conditions and new restrictions (that 
could be in the form of new regulations or even novel competitive advantage – as is the care of AI 
usage). 

Table 1 summarizes why flexibility-centric approach is different and how it compares to other 
ways of addressing financial data processing. 
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Table 1. Common ways to address impact of intelligent data processing for corporate finance problems. 

Approach for addressing the 
impact 

Remarks and special characteristics 

Technology based 

This is one the most frequently used approaches, like for example
in (Yao-Yang, et al., 2025), (Adorm-Takyi & Asare, 2026), 
(Chaplygina, Kruglova, & Glavina, 2025) and (Bhati, Joshi, Mishra, 
& Jain, 2025). Such approach may very be well justified when it is
necessary to account for a special case or individual
implementation, where technology plays a crucial role and the
major source of uncertainty and risk can be attributed to such
implementation details. However, focusing on instruments is
rarely sufficient to understand game changing innovations that
influence various aspects of the processes in the organization. 

Algorithm and/or area of 
application 

Due to the large number of possible applications, algorithm or
implementation area approach is very useful when addressing
highly specialized improvements – as in (Qidi, Chen, Yanjing,
Sunghee, & Hyung, 2026), (Ouyang, 2025) and (Gary, Tahir, Guru, 
Royston, & Sadia, 2025). As the approach name suggests, these
research efforts are focused mostly on the implementation and
improvement of existing solutions – thus their relevance is highest 
with regard to the specific algorithm or area use cases. When it
comes to estimating the overall impact of intelligent methods on
the organization behavior and company development, assessment
goes through the importance of the respective application and
method. 

Market and competitiveness 

Impact on market share and competitiveness approach brings
sound financial logic in estimating the impact of innovative
technologies and intelligent data processing – as in (Qiang, Siqi, & 
Rongrong, 2026), (Barry & Haitham, 2026). Due to the fact that 
focus is set on the overall results, it is less probable to be caught in
addressing a local maximization and missing the whole picture.
Yet, the same big picture focus can be hard to link to specific
decisions, as there are multiple factors influencing the market
positioning and competitiveness. Application of intelligent data
processing for financial data is for sure contributing to future
company growth, but such estimates are typically forward-
looking and very uncertain. Also due to the fact that new methods 
and technologies are changing fast, assessment of their influence
may be highly speculative. For example, forecasts on artificial
intelligence applications vary from “total transformation of
workforce and economy” to much more modest estimates for 
“increasing productivity by 1.5% by 2035”. 

In order to bring together advantages of various approaches discussed in Table 1, without 
sacrificing the specific implementation context, we suggest a different approach toward uses of 
intelligent data processing. If one considers every new technology and its respective tools as a new 
opportunity of the companies and individuals that are in the analyzed businesses, then adoption and 
long-term impact can be modelled as if a specific option on use of the methods and tools is present. 

Unlike their financial market counterparts, these options cannot be separated from the normal 
business processes of the respective economic agents. This effectively turns the application of various 
intelligent data processing methods and tools into exercising a real option. Real options analysis (ROA) 
has already been used to support strategic decisions in (Kabaivanov, Markovska, & Milev, 2013) and 
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evaluate the benefits of flexibility in (de Mello-Sampayo, 2023). Advantages of the ROA can also fit well 
in assessment of intelligent data processing for corporate finance, due to the fact that real options favor 
flexibility which is a central part of the suggested assessment approach. 

Figure 1 highlight typical application of areas of AI and intelligent data processing in general, used 
to support existing corporate finance tasks. It is worth noting that as we move to the higher application 
levels, the invisible side impact of intelligent solutions increase – as they influence a larger number of 
corporate finance tasks and their use affects the organization for longer periods. For example, a strategic 
decision suggested and resulting from AI support system reasoning will have much bigger effect on 
the whole organization, compared to a mere next period forecast. While both can be good or bad, the 
impact of the first one will be left for much longer. 

With regard to technical complexity, it is not necessary that higher level solutions are more 
complex or technically demanding. Even though they intend to solve tasks that are more impactful, this 
does not imply they need to be more sophisticated. Layering on the figure is mainly focused on the 
scale of application consequences and time effects, and not on technical side. 

 

Figure 1. Typical application areas of intelligent data processing in corporate finance. 

With regard to this argument, we can assume that more elaborate applications will also bring with 
them higher uncertainty for the future. While this is true for any strategic decision, our claim is linked 
to the use of AI and intelligent data analysis, since their application can most likely trigger a different 
outcome, compared to traditionally used methods. 

2. Methods and Analytical Tools 

Estimating the impact of a new technology or data processing solution is a complex task that 
relies on various assumptions. This is even more relevant, when the technology itself is yet to be 
proven and under very active development – as is the case of large language models and intelligent 
data processing. To address this problem, we suggest a three-step approach, presented on Figure 2. 

The first step in the process is to classify the type of intelligent data processing solution. The 
purpose is twofold – first to identify what are the appropriate estimation techniques and the second 
one is to make sure if there is an indirect impact from introducing the respective solution on other 
business processes. For example, a simple solution that automates financial documents scanning and 
verification is expected to have an important but highly localized impact on the way a typical 
company would continue to operate. On the other hand, a decision support system that deploys a 
large language model with business-specific reasoning will influence not only its direct users, but 
virtually everyone the company. 
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It would be naïve to consider that the impact of both presented cases can be assessed with the 
same analytical methods, sharing the same assumptions and limitations. Therefore, the initial 
classification step aims at putting a specific solution under predefined category and then select 
appropriate valuation method. Table 2 provides a summary of the suggested assessment techniques 
based on inherent features of the analyzed solution. 

 
Figure 2. Three-step impact estimation approach of introducing intelligent data processing solutions. 

Effects on flexibility of the analyzed organization are crucial, as they highlight the benefits of 
using ROA over other assessment techniques like simple ROI, efficiency and speed KPI to name a 
few. Option-based assessment has two additional advantages, which are important for application of 
intelligent solutions: 
- real option valuations allow to have more than source of uncertainty. When corporate finance 

analysis relies on intelligent processing methods this is especially valuable since one needs to 
account for market uncertainty in addition to technological complexity and potential risks 
related to the use of new solutions. 

- option analysis fits very well into step-by-step introduction of new methods and support tools. 
Even though reports (KPMG, 2024) indicate that adoption rate for AI tools for example is high, 
it is worth pointing out that covered use cases are different and of various maturity. 
As applications of intelligent data handling progress in terms of process coverage and 

complexity, real options are better capable of encapsulating different stages and decisions that follow 
them, based on success of failure of the experiments. 

Table 2. Suggested techniques to assess intelligent data processing solutions for corporate finance. 

Solution characteristics Suggested techniques Remarks 
Limited in scope solutions, that
target an individual step or
analytical operation. 
Typically, such solutions would
map to either forecasting and/or
Automation level in Figure 1. 

ROI, KPI and physical time 
savings (speed improvements) 

Due to their localized impact,
such solutions can be evaluated
and monitored with standard
financial success indicators and
performance metrics. 

Intelligent data processing that
affect multiple aspects of
corporate finance practices. 
Such solutions can aim at risk
analysis support as well as at

ROI and ROA analysis 
As the number of affected
processes grows, so does the
number of possible outcomes.  
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automation of complex tasks and
workflows. 
Data processing solutions that
have long term impact and side
effects across organizations.
Typically, these belong to the
strategic decision support
systems and complex risk
analysis. 

ROA with limited application of 
standard metrics. 

With the increased uncertainty
and spreading additional effects
on the whole organization, the
ROA is better able to capture
uncertainly and results from
future decisions. 

Quantification of the impact is the third step and includes evaluation of already identified 
opportunities. While in many situations it is sufficient to have just one real option, there are cases 
where a portfolio of options can be built – depending on the complexity of the implementation 
scenario. Table 3 summarizes the inputs required to complete the evaluation. 

Table 3. Suggested techniques to assess intelligent data processing solutions for corporate finance. 

Option parameter 
AI / Intelligent processing 

parameter 
Financial option counterpart 

Underlying asset value 

Present value of the cash flows 
generated by the implementation 
or estimate of the savings 
generated with it. 

Value of the underlying asset –
for example a security. 

Exercise/strike price 
Financial resources required to 
back up the implementation of 
the respective solution. 

Exercise price 

Time to maturity 

Planned testing period (in case a 
decision is expected whether to 
keep the solution or not) or time 
span till next step in the 
implementation. 

Time to maturity of the option 

Volatility of the underlying asset
value/price 

Uncertainty about the overall 
impact of the solution and the 
cash flows/savings it will lead to. 

Volatility of the underlying asset 

Additional cash flows 
Additional in/out cash flows 
associated with implementation 
lifetime. 

Dividends paid 

Actual valuation of the real options can be done with one of the commonly used methods, like: 
- with various solutions for the Black-Scholes equation, as in (1) డ௏డ௧ + ଵଶ 𝜎ଶ𝑆ଶ డమ௏డௌమ + 𝑟𝑆 డ௏డௌ − 𝑟𝑉 = 0, (1)

where V(t, S) is the option price as a function of time and underlying asset value, 𝜎 is the volatility 
of that same asset value and 𝑟 represents the risk-free return. 

As the typical model application is for European calls that are not paying-dividends, one can 
use well-known extensions and approximations for American options (better suited to map decisions 
that could be taken at any point in time) (Barone-Adesi, 2005), (Alghalith, 2018) and for situations 
with intermediate benefits or cash flows (resembling the dividend payment model extensions as in 
(Lioui, 2006)). 
- variations of binomial option pricing models, as in (2) 𝐶଴ = 𝑉଴ ൥෍ 𝑡!(𝑡 − 𝑛)!𝑛!௧

௡ୀ௔ 𝑝௡(1 − p)௧௡ 𝑢௡𝑑௧ି௡(1 + 𝑟௙)௧൩ − 𝐸(1 + 𝑟௙)௧ ൥෍ 𝑡!(𝑡 − 𝑛)!𝑛!௧
௡ୀ௔ 𝑝௡(1 − p)௧ି௡ ൩, 

 

(2)
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where 𝐶଴ is the call option price for an underlying asset that may go up in value (with coefficient u) 
or down (with d). Parameter a that we see in (2) comes from (3) and …. 

а−> 𝑙𝑛( 𝐸𝑉଴𝑑௡)𝑙𝑛(𝑢𝑑) , 𝑠𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑛𝑜𝑛 − 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑣𝑎𝑙𝑢𝑒,𝑑𝑒𝑟𝑖𝑣𝑒𝑑 𝑓𝑟𝑜𝑚𝑢௔𝑑௡ି௔𝑉௢ ≥ 𝐸, 
 

(3)

As (1) and (2) suggest the use of either closed-formula solution or the binomial tree variant, 
would allow us to model the uncertainty and consider that introducing an intelligent data processing 
is not a one-way street with possibilities to adapt to intermediate results. Thus, if solution proves to 
be more promising than the initial expectations, its application can be extended or scaled up (thus 
exercising an expansion option). On the contrary – if the output is not satisfactory, then it could be 
either completely abandoned (e.g. exercising termination option), replaced by a different method (e.g. 
a switching mode/type option), temporary put on hold, or scaled down. 
- use of higher order trees to model complex scenarios, which typically have to deal with more 

than one major source of uncertainty (Kabaivanov, Markovska, & Milev, 2013). 
Typically, these sources of uncertainty may be the technological risks, associated with new 

intelligent solutions, as well as the economic impact from their use – which we can expect could be 
improved competitiveness. 
- use of Monte Carlo simulations for evaluation of complex options. 

Binomial trees offer a powerful and relatively easy to use way to evaluate real options. Yet there 
are situations where we need to account for more than two important factors, in order to present 
complex scenarios. In this case Monte Carlo can support our evaluation in two distinct ways: 
o estimation of variance, needed for closed form solutions, like Black-Scholes for example; 

This use case assumes that we can create a supplementary model for the changes of the 
underlying asset value (in this case this would be a company value change as a result of strategic-
level applications or savings/costs for a process in case of more localized applications). This estimate 
can then be fed into one of the assessment methods mentioned before – in order to arrive at a 
valuation of the respective real option. 
o estimation of option value directly, with the use of certain company development projections; 

This use case is built upon the assumption once can model with sufficient precision the way that 
underlying asset value changes. Then with such knowledge in hand, it is possible to generate a large 
number of scenarios and estimate what will be the impact of the respective intelligent data processing 
solution. With large number of simulated scenarios, it then becomes possible to assess the most 
probable outcome, as well as in what range it will most likely be. 

3. Applications and Results 

We discuss two typical ROA valuation applications, as we consider these to represent important 
cases in practice. 

3.1. Numerical Example 1 

For a simple demonstration of real option, let us assume a company wants to experiment by 
introducing a new intelligent agent to scan through financial documents, scan them through and give 
simply summary feedback. To avoid large investment costs, a subscription model is chosen with a 
total yearly cost of 2748 EUR. The agent implementation is expected to introduce savings in terms of 
freeing up at least 10% of the time of a typical junior department employee which at the time of 
planning amounts of 2400 EUR per year. Should the experiment results prove to be not satisfactory, 
the company expects it can switch the application to simple invoice scanning that is expected to give 
a solid saving of half of the initial amount (e.g. 1200 EUR). 

It is expected that the agent introduction will also have a positive impact on other processes in 
the financial department – leading to faster decision making and better understanding of the ongoing 
processes, which may actually boost the benefits further and the estimate is that the actual savings 
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may be different with their volatility estimated at 35% per year. Taking out a sample risk free rate of 
2.222%, using as reference recent 12-month EURIBOR rates, this can lead to a simple valuation of the 
available option. 

Table 4 contains a summary of the numeric example inputs. Being able to cancel the test and 
switch to an alternative with fixed result (even if the outcome there is not fixed, we can still evaluate 
the option but constant value makes it easier) is in effect exercising a put option. Since this decision 
can be taken at any time, we evaluate an American put with Crank-Nicolson method at 4.408327 EUR 
and with Barone-Adesi-Whaley method at 4.540619 EUR. 

Table 4. Simple valuation of new technology option – introduction of intelligent agent. 

Option parameter Parameter value 

Underlying asset value 
Underlying asset value is the estimated savings from introducing
the technology, initially set at 2400 EUR. 

Exercise/strike price 
With initial investment of 2748 EUR (which we treat as a sunk cost)
and termination option for the experiment (switching to another
use) we have an exercise price of 1200 EUR. 

Time to maturity Assuming 1-year test period. 

Volatility of the underlying asset
value/price 

Volatility set at 35% (0.35) at the initial experiment. For the Monte
Carlo simulation we allow the volatility to change with log-normal 
distribution ~ Lognormal(0.35, 0.1). 

Additional cash flows No additional cash flows have been included in the example 

If we allow for the volatility to change, then Monte Carlo simulation can be done with volatility 
fluctuating over the estimated value of 35%. In this case (assuming the volatility itself follows 
lognormal distribution, as it cannot be negative) the output of sample simulation is presented at 
Figure 3. Mean estimate from the 10 000 samples is 6.405283 EUR with Crank-Nicolson method (left) 
and 6.405209 EUR with Barone-Adesi-Whaley method (right). 

  
Figure 3. Monte Carlo simulation with similar conditions as in the numerical example but changing volatility. 

Depending on the specific business case, numerical example can be further extended to account 
for any intermediate positive (or negative) effects of integrating the new intelligent solution. This 
may be done by introducing a dividend yield in the valuation, that represents these effects. 

3.2. Estimation of Indirect Impact with the Use of Real Options 

Real options have much in common with their financial counterparts. However, there are some 
subtle variations that should be taken into consideration, even if they are not explicitly visible from 
the closed-form valuation methods (as these are frequently adapted from financial option valuations). 
We focus on two important differences that affect impact assessment of new technologies and in 
particular the intelligent data processing: 
- with the option valuation methods, we have talked about, the option value is considered to be 𝑚𝑎𝑥(𝑆 − 𝐸, 0) for calls and 𝑚𝑎𝑥(𝐸 − 𝑆, 0) for put variants, which implies the option intrinsic 

value should be 0 or positive; 
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With real options used for new technology assessment, there is a significant investment (which 
we also denoted as sunk cost). Its expected payoff does not simply constitute the immediate cash 
flows that follow the project start, but also includes improvements in competitiveness of the business. 
Therefore, it is possible that we observe situations where the costs of obtaining and maintaining a 
new technology are higher (and potentially not only as initial investment but also as subsequent 
maintenance spending) than the immediate benefits but the solution is still introduced and tested. 

As a result, we can see options being held and the reasons behind it is that decision makers are 
either trying to minimize a loss, or they want to maintain a specific technology in light of its future 
benefits. It should also be noted that in some cases a fear of falling behind the competition (which 
uses similar technology) can be a strong driving factor for using it – even if the calculations are not 
fully supporting the economic benefits of such decision. 

With traditional valuation methods such arguments are not easy to quantify and justify, but we 
think that ROA can help in improving the situation. In situations where we are facing a seemingly 
“non-rational” behavior – like maintaining and not abandoning solutions that are at first glance not 
profitable, we can use the calculated negative value as a (rough but still more objective) estimate of 
these concerns. It was also be used to measure the indirect impact – provided that financial analysts 
are rational, maintaining such a solution would mean that the negative value is at least offset by these 
positive side effects. 
- in line with traditional option use, an opportunity that is not paying off is not considered to be 

of use, when its maturity is reached. 
The same thoughts apply for situation where options are kept open and specific 

implementations are not abandoned, even though they seem to indicate a negative value. In this 
situation the negative value calculated can also be used as an estimate (lower end) of the external 
benefits and positive side effects that management observes. 

In situations where its possible to estimate the additional (indirect) impact more clearly, it can 
be incorporated in the existing analysis through the dividend yield factor. Going back to the 
numerical example, if we assume that introducing the intelligent technology will help with other 
activities, these benefits can be represented with a positive dividend yield. Figure 4 demonstrates the 
same simulation scenario as before, but this time with 2% dividend yield. 

  
Figure 4. Monte Carlo simulation with numerical example inputs, but assuming a positive side impact, 
represented through the dividend yield of 2%. 

In this case the mean option value from the simulation 7.168668 EUR (Crank-Nicolson, left) and 
7.168093 EUR (Barone-Adesi-Whaley, right). Clearly the positive side effects will increase the option 
value, thus also bringing additional arguments for introduction of the new intelligent processing 
methods. As expected, the value of the option increases and that would also explain the hope and 
stimuli that new technologies hold. The larger the positive side effects are, the higher the option value 
– thus containing more incentives to increase investment in it. This fits well into what we observe, 
where companies are betting on use of artificial intelligence tools and intelligent data processing in 
order not only to cut immediate costs, but also introduce positive side effects through the 
organization. 
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4. Discussion 

Intelligent data processing methods and large language models aim to be not just a new 
technology but to present a radical change in the way we interact with algorithms and analyze 
available data. Their applications have important consequences not only for the immediately affected 
processes but also for the respective organization as a whole. We have suggested an approach to 
evaluate both the immediate and indirect impact of intelligent data processing that is based on real 
option analysis. While there are other means to estimate the importance of new technologies for 
organizational development, we argue that the ROA analysis can provide an easy to understand and 
compare assessment. By yielding a result that is directly comparable with other monetary indicators, 
company management can plan better for future development and proactively consider changes in 
the organizational competitiveness and market position. 

The research in this direction can be extended further, by accounting for and quantifying the 
following effects: 
- while there are many appealing characteristics of automated and intelligent data processing, 

there are also drawbacks related to the transparency in argumentation and reasoning. 
This is particularly important for decision support systems and complex analytical flows, where 

small errors or inconsistencies can be crucial for future success. To properly include this effect in our 
analysis it would be possible to consider the “loss of skills” or “lack of transparency” penalty factor, 
that will also influence the option value. 
- with suggested ROA approach indirect impact assessment is estimated as a whole, which does 

not give full feedback where the changes are most relevant and empowering. 
To assess in details the indirect impact, it would be necessary to consider the changes as a 

portfolio of options, which will increase the complexity of the solved problem, but also provide more 
specific information that is relevant to individual processes in the organization. Depending on the 
requirements and goals of the actual evaluation, either a single option or portfolio of options 
approach may be applied, though we have limited this paper to demonstrating only the first one. 

5. Conclusions 

Intelligent data processing and native language interaction with complex models is reasonably 
expected to revolutionize the way we do business and take decisions. Leaving aside the appeal of the 
technology itself, we still need a way to estimate the impact of its application to our existing processes 
and way of work. As a step that claims to be a revolutionary one, intelligent processing needs time 
to reveal its full potential and also triggers changes that are strongly affecting business organizations 
– far beyond the scope of immediate application. 

Under these conditions, traditionally used KPIs and success indicators, like for example simple 
ROI, may not be able to completely capture the impact of the new technology. We suggest to improve 
existing assessment by introducing real option analysis in the process. ROA has a long and successful 
history of correctly evaluating complex investment scenarios that span over large time periods and 
involve important intermediate decisions. 

We have demonstrated that these strengths can be deployed to estimate not only the immediate 
impact of modern artificial intelligence solutions, but also to capture the side effects. Building upon 
existing option valuation models, we have demonstrated how new technology impact can be assessed 
with either closed-form solutions, binomial (or multinomial) trees, Monte Carlo or combination of 
these. ROA approach gives us an opportunity to evaluate (or in worst case estimate a lower 
boundary) of the indirect impact of new technology under investigation. This is not strictly bound to 
intelligent data processing, as the same idea could be applied to any novel technological solution. But 
it is particularly useful when analyzing artificial intelligence and autonomous agents, as they are 
expected to trigger a more significant overall change – thus generating positive side effects of large 
magnitude. The second part of the numerical example that was made contained a demonstration of 
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how side effects can be included in the analysis. If there has been no estimate of the indirect impact, 
ROA approach can be used to implicitly evaluate it – based on options kept open and exercised. 

ROA approach is not limited to estimating the impact of AI and intelligent data processing 
solutions, as it can enhance our corporate finance toolset to study various other new technologies. 
But we believe that these recent developments are especially good example on the strengths of 
option-based approach, because intelligent tools are expected to trigger very large positive side 
effects. This makes valuation with traditional corporate finance methods hard and subject to very 
strict assumptions. Real options on the other hand can better fit in and provide more adequate and 
precise assessments. 
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