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Abstract 
As the pillar enterprises of the national economy, the development of high-tech 
enterprises has attracted much attention. To promote the development of enterprises, 
value evaluation is very important. In view of this, on the basis of familiarity with the B-
S pricing model, this article uses the Monte Carlo model to estimate the volatility to 
modify the original model, and consider the issue of dividend payment. The cash flow 
model and the improved B-S pricing model were used to evaluate the value of the case 
Boya Biology enterprise. The final evaluation results showed that the validity of the 
model was verified. 
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1. Introduction 

The "14th Five-Year Plan" proposes to further strengthen the implementation of the inclusive 
policy of R&D expenses plus deduction. High-tech enterprises have a high proportion of R&D 
investment, and R&D expenses plus deduction have effectively catalyzed the further growth of 
high-tech enterprises. The healthy development of high-tech enterprises actively leads the 
development of our country's economy, which is benign to economic development. For the 
healthy development of the high-tech enterprise market and avoid the risks brought by the 
technological innovation process, an accurate and effective enterprise value evaluation model 
is urgently needed by enterprises. Innovation can bring more benefits to high-tech enterprises. 
If you want to develop, you must innovate. Collaborative knowledge element innovation can 
create more value for enterprises. 
In the era of knowledge economy, the pursuit of enterprise value maximization has become the 
core strategic management goal of enterprises. The core value of high-tech enterprises is driven 
by knowledge, resources and technology. Only by increasing investment in this series of 
resources can enterprise innovation be promoted and promoted for enterprises. Bring benefits 
and maintain a competitive advantage. Different from traditional enterprises, high-tech 
enterprises have the characteristics of high risks and high returns. The future returns are 
difficult to predict and require decision-makers and investors to have flexible decision-making 
skills. Intangible assets are the core assets of high-tech enterprises, and they are also the most 
difficult part to assess. Traditional assessment methods are not applicable. Not only that, 
market competition is fierce, and high-tech enterprises have become increasingly demanding 
for innovative technologies and R&D investment when they develop to a certain period of time. 
The real option method regards the value created by uncertainty as the right of choice, gives it 
the nature of options, price options, and measures the value created, which is the value of the 
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enterprise [1]. The real option method is highly flexible in operation. The real option method 
can help enterprises to better analyze problems dynamically, and has the flexibility of 
management, which is very suitable for high-tech enterprises. 
The intangible assets of high-tech enterprises account for a very high proportion of the 
potential value of the enterprise and need to be fully considered in the evaluation process. The 
traditional evaluation model is based on the principle of prudence and will underestimate the 
potential value of high-tech enterprises. In the actual evaluation process, not only the current 
value of high-tech enterprise assets must be considered, but also its potential value must be 
fully considered. This article divides the value evaluation of high-tech enterprises into two parts. 
The existing value can be predicted and determined. Therefore, the current value is evaluated 
using the cash flow discount model in the income method. The potential value is the core of 
evaluating the value of high-tech enterprises. This part is the core of this article, and it is 
evaluated using the Black-Scholes pricing model (hereinafter referred to as the BS pricing 
model) [2]. However, due to the limitations of the model itself, the use of the B-S pricing model 
to assess the potential value of a company is also insufficient. On the one hand, it is affected by 
the assumption of non-payment of dividends. On the other hand, it is the defect of model 
parameter estimation after considering the payment of dividends. Therefore, the B-S pricing 
model also has shortcomings in value evaluation. In response to the above problems, this article 
combines the characteristics of high-tech enterprises on the original basis to improve the BS 
pricing model, considering the payment of dividend assumptions and the use of Monte Carlo 
method to measure parameter volatility, taking Boya as an example, using the improved model 
Boya's corporate value evaluation has both theoretical and practical significance for improving 
the accuracy of high-tech enterprise value evaluation. 

2. Improvement of B-S Pricing Model 

2.1. B-S Pricing Model and its Shortcomings in the Value Evaluation of High-
Tech Enterprises 

From the perspective of modeling, there are two real options modeling ideas, discrete models 
and continuous models. According to the existing literature and previous experience, the 
continuous model simulation method is the preferred model, that is, the B-S pricing model. 
Although this model is suitable for evaluating the value of companies with a high proportion of 
intangible assets and uncertain future returns, the B-S pricing model also has some limitations. 
First of all, the derivation process of the BS pricing model is very complicated and needs to be 
used based on strict assumptions, but it is difficult to find companies that fully meet the 
assumptions in actual use; secondly, the BS pricing model requires a relatively high 
mathematical foundation, if you use it The person has a vague understanding of various 
parameters, the accuracy of the calculated results is not high, and the referenceability of the 
evaluation results is greatly reduced; finally, the calculation of the BS pricing model requires 
many parameters such as volatility, and the evaluator needs to judge subjectively based on 
experience. Lack of objectivity. The BS pricing model solves the problem of uncertainty in the 
income of high-tech enterprises, but the application of assumptions is difficult to meet in real 
life. Most listed companies will disclose the relevant content of dividends in their statements, 
and the assumption of non-payment of dividends in the model is obviously not in line with 
reality. In addition, it is difficult to determine the main parameters such as volatility [3]. 
Therefore, this article improves on the original model to improve the rationality and accuracy 
of the evaluation. The specific improvement plan is detailed below. 
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2.2. B-S Model Considering Dividend Payment 
China's listed companies generally have dividend rules. In addition, due to their own high-risk 
factors, in order to attract investors, high-tech enterprises are more willing to recruit talents 
through dividends. The actual situation of the hypothetical model that does not pay dividends 
is difficult to hold. By reading relevant documents, based on the original basic assumptions, and 
considering the dividend payment problem, the BS pricing model is revised, and a revised BS 
pricing model formula is obtained. as follows. 

                                                         (1) 
 

                                                    (2) 
 

                                                                       (3) 
Where:C—option value;S—current value of the underlying asset;X—implementation price of 
the underlying asset; —volatility;t—the validity period of the option;N(d)—the cumulative 
distribution function of the standard normal variable;r— The risk-free interest rate calculated 
by continuous compounding;q-the dividend payment rate of the enterprise. 

2.3. Volatility Improvement based on Monte Carlo Method 
The B-S pricing model that considers dividend payment has six parameters, of which the most 
important and difficult to determine is the volatility. There are many volatility calculation 
methods, and the most common method on the market is to use stock historical volatility data 
to determine. The advantage of this method is simple, but the disadvantage is also obvious. The 
accuracy of the calculated value needs to be studied, and the applicability of the B-S pricing 
model is not high. Whether the measured value of volatility is reliable or not directly affects the 
accuracy of using the B-S pricing model to evaluate the potential value of a company. The 
objective accuracy of volatility measurement is a problem that needs to be solved at present. 
This article has a basic understanding of the definition of volatility and the existing 
measurement methods, using Monte Carlo to simulate the distribution of volatility, building a 
Monte Carlo measurement model, using statistical sampling methods, a large number of 
simulations to obtain the value of volatility, machine sampling can Relatively objective [4]. By 
consulting the literature, it is found that Monte Carlo is a random sampling method, which can 
solve many complicated problems from the mathematical level. This method repeats 
"experiments" through the MATLAB software simulation model, and finally obtains a more 
objective and accurate "answer". This method is suitable for predicting the volatility under the 
real option method. 
This article focuses on the measurement of the volatility of the intangible asset group of high-
tech enterprises. Therefore, only the two variables of free cash flow and net present value are 
selected [5]. The calculation formula for free cash flow is as follows. 
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In the above formula, if you want to get free cash flow, you need to use the three indicators of 
net profit, depreciation, and amortization to obtain these three quantities based on the 
company’s annual report data as the three variables in the model to obtain the project’s Free 
cash flow. Use Crystal Ball to fit the historical data of the three variables to obtain the 
probability distribution of the three variables. Finally, random sampling is performed with 
MATLAB to obtain the estimated value of volatility. 

3. A Case Study of High-Tech Enterprise Value Evaluation based on 
Improved B-S Prcing Model 

3.1. Ananlysis of Tje Basic Situation of Boya Biology 
Boya Biopharmaceutical Group Co., Ltd. was listed in 2012 and is a GMP certified enterprise 
that mainly produces blood products. Boya Bio has a large-scale business and strong core 
competitiveness, and insists on the coordinated development of blood products and non-blood 
products. Due to the particularity of blood products, safety needs to be ensured in the 
production process. With the continuous development of enterprises, drugs need to be updated 
continuously and more technical input is required [6]. Boya Biology faces huge risks of 
technological investment, which is directly related to corporate profit and development. 
Therefore, the industry characteristics of Boya Biology are representative of high-tech 
enterprises. 

3.2. Boya’s Calculation based on B-S Pricing Model 
This article divides the value evaluation of high-tech enterprises into two parts, namely existing 
asset evaluation and potential value evaluation. At the same time, it uses discounted cash flow 
model and BS pricing model to evaluate the overall value of high-tech enterprises. Finally, the 
two parts The sum of values finally obtains the overall value of the high-tech enterprise [7]. 
3.2.1. Liquidation of Existing Assets 
The existing assets of a high-tech enterprise refer to the assets that the enterprise currently 
owns or controls, which are expected to bring stable income to the enterprise, and the income 
is likely to flow into the enterprise. The income of this part of the assets is stable, so this article 
adopts the most mature and used free cash flow discount model in the income method. In the 
specific application of this model, the existing value evaluation model of high-tech enterprises 
can adopt the two-stage discounted free cash flow model. The free cash flow of each stage is 
predicted and discounted, and added to get the final value of Boya Bio’s existing assets. The free 
cash flow calculation formula is as follows: 
With the continuous development of the company, the company’s profitability gradually tends 
to be normal, and it will basically not always maintain excess profits. Therefore, this article sets 
the forecast period as three years from 2021 to 2023. The various financial data are 
summarized according to the formula, as shown in Table 1. 
 

Table 1. Cash flow forecast of Boya biological entities 
Year 2021 2022 2023 
GOI 993.79 1,474.48 2,187.69 

NOPAT 373.03 236.42 149.84 
Add: DA 42.43 62.96 93.41 

Less:WACC 182.16 270.27 401.00 
Less:CAPEX 201.54 299.02 443.66 

FCF 652.52 968.14 1,436.44 
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Using the predicted free cash flow of the entity, the weighted average cost of capital is used as 
the discount rate of the enterprise, and the free cash flow is discounted. According to the 
formula, the weighted average cost of capital of Boya Bio will be 15.56%, and finally the 
weighted average cost of capital of Boya Bio will be calculated. The present value is shown in 
Table 2. 
 

Table 2. Present value of Boya Biology forecast period 
Year 2021 2022 2023 Total 
FCF 652.52 968.14 1,436.44 - 

Discount Rate 86.54% 74.88% 64.80% - 
PV 564.66 724.98 930.82 2,220.45 

 
It is expected that Boya Biology will maintain a steady growth rate of 5% in the subsequent 
period, and the present value of the subsequent period value is 11,317.18 billion through 
calculation. The above table calculates that the enterprise value in the forecast period is 
2,220.45 billion, and the two numbers are added to get the existing value of Boya Biology of 
13,537.63 billion. 
3.2.2. Assessment of Potential Value 
The core competitive advantage of high-tech enterprises is knowledge and resources, such as 
intangible assets such as trademark rights and patented technologies. The value these assets 
bring to high-tech enterprises cannot be fully reflected in the financial statements, and financial 
data cannot fully reflect the value of these assets. These potential values are the core 
components of accurately assessing high-tech enterprises, and Boya Bio’s potential value is 
embodied in the value of intangible assets. Since Boya Bio’s blood products and other intangible 
assets are difficult to estimate individually, this article will deal with them simply and evaluate 
these assets as intangible assets. According to the method mentioned above, the volatility of 
Boya Biological’s intangible assets is predicted, and Matlab is used to randomly sample the 
values, and a large number of simulations solve the approximate value of volatility σ=0.114. 
Substituting the previously calculated parameter values into the formula of the B-S pricing 
model, using MATLAB coding to calculate the potential value of the intangible asset group, the 
final result is about 305.18 billion. 
3.2.3. Improved B-S Model Results and Analysis 
Compared with the traditional valuation model, the improved B-S model's valuation of Boya 
Biology makes it easier to see the potential value of the intangible asset group. The analysis 
results are shown in Table 3. 
 

Table 3. Analysis of the results of Boya's enterprise value evaluation 
Model A B 

Existing value 13,537.63 13,537.63 
Potential value 0 305.18 

Total 13,537.63 13,842.81 

 
It can be seen from the above table that if the traditional discounted cash flow model is used for 
valuation, it is obviously undesirable without the potential value of the intangible asset group; 
using the real option method, considering the dividend payment and selecting the appropriate 
volatility can make the assessment more accurate The value of high-tech enterprises. 
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4. Conclusion 

The maximization of corporate value is the goal pursued by managers, and a reasonable 
assessment of corporate value can help create more value. The evaluation of the value of high-
tech enterprises has always attracted the attention of scholars. How to effectively evaluate the 
value of high-tech enterprises is related to the future development of enterprises. This article 
uses the improved B-S pricing model to evaluate the value of the enterprise relatively 
objectively. It is a more scientific valuation method. The applicability of the model needs further 
research in the future. Existing high-tech enterprise value evaluation methods have their own 
advantages and disadvantages. To obtain a more scientific and reasonable evaluation method, 
it is necessary to continue in-depth research and make more contributions to the development 
of high-tech enterprises. 
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