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Abastract 

 

Goals: Develop models that allow incorporating the high 

the level of uncertainty that presents the financial and 

economic variables for the calculation of the weighted 

average cost of capital. Methodology: a documentary and 

empirical methodology was used. Initially the theoretical 

foundations that sustain this research were addressed, 

highlighting the cost of weighted average capital, with 

each of its components and its importance within the 

company in making strategic decisions, also addressed 

models that incorporate uncertainty highlighting the sets 

blurry And the Monte Carlo model. Information is 

presented about the volatility of the economic and 

financial indicators that influence the calculation of the 

weighted average cost of capital, for example, interest 

rates, inflation and stock indexes. From an example of a 

financial information, we calculate the calculation of the 

weighted average cost of capital by applying the fuzzy sets 

and the Monte Carlo model, which in this case gives a 

fuzzy triangular number representing the maximum, 

average and minimum values obtained. 

 

Weighted average capital cost, Uncertainty, Fuzzy sets 

Monte Carlo 

 

 

Resumen 

 

Objetivos: Desarrollar modelos que permiten incorporar el 

elevado el nivel de incertidumbre que presenta las 

variables financieras y económicas para el cálculo del 

costo de capital promedio ponderado. Metodología: se 

utilizó una metodología documental y  empirica. 

Inicialmente se abordaron los fundamentos teóricos que 

dan  sustento a esta investigación,  destacando el costo de 

capital promedio ponderado,  con cada uno de sus 

componentes y su importancia dentro la empresa en la 

toma decisiones estratégicas, se  abordaron también 

modelos  que incorpora la incertidumbre destacando los 

conjuntos borrosos Y el modelo Montecarlo. Se presenta 

información acerca de la volatilidad de los indicadores 

económicos Y financieros que influyen en el cálculo del 

costo de capital promedio ponderado por ejemplo tasas de 

interés, Inflación e índices accionarios. A partir un 

ejemplo  de una información financiera se desarrolla  el 

cálculo del costo de capital  promedio ponderado 

aplicando los conjuntos borrosos y el modelo Montecarlo 

que en este caso se obtiene un número borroso triangular 

que representan los valores  obtenidos máximo, promedio 

y mínimo. 

 

Costo de capital promedio ponderado,  Incertidumbre,  

Conjuntos  borrosos Montecarlo 
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Introduction 

 

The current business world today, due to a high 

level of volatility, uncertainty and complexity, 

changes interest rates, to a lesser degree, 

inflation is an existing phenomenon. Volatility 

in exchange rates significantly affects 

companies. raw production costs, fixed costs 

every day are less fixed and more variable before 

this environment companies have to grow to 

develop and above all generate profits. 

 

A very important area in the companies are 

the finances, and these in general terms have 

remained constant but above all that they have 

not incorporated all the uncertainty volatility that 

the present world generates the present proposal 

has as purpose to delve into a subject of the 

financial administration : the weighted average 

cost of capital. 

 

The concern of companies and especially 

of investors is the growth and maximization of 

them there are tools that support this objective 

financial ratios analysis of working capital 

investment projects economic value added 

among others And a tool no less important is the 

cost of Capital, which considers that a company 

can be maximized as long as the returns obtained 

from its activity and the use of the assets must be 

greater than the cost of the long-term sources of 

financing that exemplifies this is the internal rate 

of What exactly does the above say mean? That 

is, if it is invested in an investment project and if 

the return it generates, that is, the internal rate of 

return, is greater than the cost of capital, the 

decision is made to invest in those assets. 

 

The central hypothesis of this research: It is 

possible to incorporate uncertainty in the 

weighted average cost of capital models by 

means of Monte Carlo models and fuzzy sets that 

facilitate the decision-making process. 

 

‒ The present investigation focuses on the 

following topics. 

‒ Theoretical foundations of the weighted 

average cost of capital. 

‒ Theoretical foundations of the Monte 

Carlo model and the fuzzy sets. 

‒ Evaluate the volatility in certain economic 

and financial factors that have a direct 

influence on the calculation of the 

weighted average cost of capital. 

‒ Development of weighted average cost of 

capital calculation models under 

conditions of uncertainty. 

Cost of capital 

 

Capital is a necessary element for production 

and like any other element it has a cost. The cost 

of capital is a percentage measure that reflects 

the cost to the company of the cost of each 

component of this specific type of capital. 

 

In strictly financial terms, if a company 

does not generate value for shareholders, that is, 

does not obtain returns above the cost of capital, 

it is not fulfilling its rationale of maximizing the 

value of the company. 

 

Weighted average cost of capital 

 

It is the weighted average of the combination of 

the costs of each of the components 

 

Capital structure 

 

The capital structure of the company is the mix 

of long-term financing sources and social capital 

used by the company to cover its permanent 

financing needs. Its components are 

 

‒ Long-term loans 

‒ Common actions 

‒ Preferred stock 

‒ Retained earnings 

 

For the financial structure to be adequate, 

it must have a component of its own capital and 

long-term debt that sufficiently covers the fixed 

asset and the minimum required amount of 

current assets to be able to operate. It is 

necessary to point out that, although there is no 

defined criterion as to the proportion that must 

be had in each of the capital components, debt 

should be combined, in a proportion with 

adequate debt indicators that do not imply high 

risk. financial, and own capital, that is, common 

shares, preferred shares and retained earnings. 

 

Calculation 

 

To know the weighted average cost of capital, it 

is necessary to know the cost of each of the 

components of long-term financing sources. The 

cost analysis of the different components of the 

capital structure is as follows: 
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Long-term loan 

 

Long-term debt involves interest payments, 

which are tax deductible, so in principle, the cost 

of debt is less than the cost of other sources of 

capital. The reduction is calculated by applying 

the factor (1- t) to the cost obtained, where t is 

the tax rate. Then: 

 

Cost of debt (long-term loans) 

 

Kd = 
𝑖+𝑔

𝑚
(1 − 𝑡)     (1) 

Formula Cost of debt 

 

Where: 

Kd = cost of common shares 

i = paid interest 

g = expenses originated in the credit agreement 

t = tax rate 

 

When negotiating a financing it is 

common practice for banks to request a balance 

in checking account (Compensatory reason) 

which will cause the amount received to be less 

than the requested credit, increasing the interest 

rate actually paid. 

 

Common actions 

 

The holders of common or ordinary shares are 

the owners of the company. Increase its value in 

the market, constitutes the clearest objective of 

management. The common shares have residual 

rights, that is, they receive the payment after the 

payment of interest and taxes, through their right 

to choose, they control the company by 

appointing a board of directors and fiscal 

auditor; they have a preferential right to keep 

their proportional share in the property of the 

company, in the event that new issues are made.  

 

In addition, they have the right to inspect 

the accounting books, within the legal 

regulations; they can freely transfer their shares 

in the market; his responsibility is limited to the 

value of the individual contribution and logically 

he is entitled to a dividend as compensation for 

his investment, which is obtained from the net 

profits, previous decision of the general 

assembly of the company, regarding the amount, 

the dates of payment and its form, either in cash 

or in shares. 

 

There are two models to determine the cost 

of common shares: 

 

‒ The Valuation Model of capital assets 

‒ The constant or Gordon's growth model 

 

Capital asset valuation model (MVAC) 

capital asset pricing model, also called (CAPM) 

by its name in English (Capital Asset Pricing 

Model), Basic financial theory that relates the 

risk and performance of all assets. 

 

The assumptions of the model are: 

 

‒ The markets are efficient 

‒ The rate for borrowing and borrowing is 

the same, the risk-free rate (RFR). 

‒ Investors have the same information about 

the securities 

‒ Investors have only one period as an 

investment horizon 

‒ There are no taxes, nor transaction costs 

‒ There are no restrictions on investments 

 

The objectives of the model are: 

 

‒ Quantify and interpret the relationship 

between risk and performance; since 

through this linear relationship the 

equilibrium of the financial markets can be 

established. (Sensors, 2008) 

‒ Determine the rate of return required for 

any given given a level of risk 

‒ Provide a discount rate on the valuation 

models. 

 

The estimation of the cost of the common 

shares (Kac) through the MVAC It begins with 

the risk-free rate (Rff) adding a risk premium 

based on the relationship that maintains the 

action with the market as it is measured by its 

value of Beta (ß) and the magnitude of the risk 

premium which is the difference between the 

market return (Rm) and the risk free rate (Rfr). 

 

Kac (capm)  =  Rfr +     (Rm - Rfr)     (2) 

 

Formula Cost of common shares CAPM 

 

Constant or Gordon growth model 

 

This model starts from the performance that the 

company must generate and paid to the 

shareholders, the dividends (d) that are based on 

the profits of the company and therefore are 

subject to variation.  
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Dividends are also generated by historical 

profits, generally from the previous year, it is 

assumed then that the financial administrator 

must consider annual increases every year (g) 

and thus maintain the updated dividend to be 

distributed, and also the cost of common stock, 

the share price (p) is considered fixed based on 

its book value the cost would be: 

 

Cost of common stock Model of constant or 

Gordon growths 

 

Kac = 
𝐷𝑎𝑐

𝑃𝑎𝑐
+ g      (3) 

 

Formula Cost of common shares GORDON 

 

Where: 

Kap = common stock cost 

Dac = dividends per common share 

Pac = by common action 

g = expected growth  

 

Formula Cost of Common Actions (Gordon 

Model) 

 

Preferred stock 

 

They constitute a hybrid between debt and own 

capital (common shares). In practice they behave 

like debt. In addition to the characteristics of 

common shares, preference shares have a 

priority dividend, independent of the result 

obtained for common shareholders and their cost 

is equal to: 

 

Kap = 
𝐷𝑎𝑝

𝑃𝑎𝑝
      (4) 

 

Formula Cost of preferred shares 

Where. 

Kap = Preferential cost of shares 

Dac = dividends per preferred share 

Pap = per preferred share  

 

Cost of retained earnings 

In strictly financial terms, the only reason that 

justifies the retention of profits by a company is 

its ability to obtain returns that exceed the rate of 

return of the individual shareholders, or the 

opportunity cost duly analyzed. Otherwise, it 

should deliver profits and let each shareholder 

dispose of the amount distributed in their own 

way. In practice, the decision is easy when it 

comes to companies dominated by one or a few 

partners 

The great advantage of the retention of 

profits consists of the agility of the process and 

elimination of the expenses inherent to an 

issuance of shares, for the benefit of the 

company, although its cost may be greater than 

the cost of indebtedness because it has no tax 

deduction. 

 

The cost of retained earnings is equal to the 

cost of common shares, each time, as mentioned 

above, correspond to dividends not delivered to 

shareholders and for which they must receive the 

same return. 

 

Cost of retained earnings 

 

Kac = Kur     (5) 

Formula of the cost of retained earnings 
 

Calculation of weighted average cost of 

capital CCPP 

 

With the estimated values for each of the 

above financing alternatives, we proceed to 

prepare a matrix that serves to calculate the 

weighted average of the different sources of 

financing which represents the cost of capital at 

a certain date, since this periodically changes to 

As sources of financing vary. It is very 

convenient to prepare a matrix that keeps the 

cost of capital up to date so that it can be 

calculated permanently as required for decision 

making: 

 

CCPP=( wd*kd)+(wac*kac)+(wap*kap)+(wur*kur)              (6) 

 

kd: Costo de préstamos de largo plazo  

wd: Long-term loans participation 

Kac: Cost of common shares 

wac: Participation of common actions 

Kac: Cost of preferred shares 

wap: Participation of preferred shares 

Kur: Cost retained profits 

wur: Retained earnings share  

 

The Blurry sets 

 

Since the beginning of the theory of fuzzy sets 

Zadeh [1], they have been defined as: A 

collection of objects with membership values 

between zero (completely excluded) and Uno 

(full membership.) Membership values express 

the degree with the that each object is compatible 

with the properties or distinctive features of the 

collection.  
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A fuzzy set is characterized by a 

membership or domain function, space or 

universe of speech X, for a unit interval of (0,1) 

Below is an example of fuzzy sets: Suppose you 

ask a person How much is a person low? This 

person probably depends on their own height 

and can say that a low person measures 1.60 

meters, likewise If he asks, how tall is a person 

of average height? She will probably say that it 

measures 1.70 meters. And if finally asked how 

much does a tall person measure? She will 

probably say that she measures more than 1.80 

meters. Defining short, medium or high stature, 

can have different responses of this type implies 

that the behavior of the "height" expressed in 

graphic form is: 

 

      

1.60 1.70 1.80 

      

 
Graphic 1 Height 

Source: Self Made 

 

Your answer 1.60; 1.70 or 1.80 meters 

represents a problem, since if you ask different 

people, they may have different answers, and 

each of them may have a different appreciation 

of what Low, Medium or High means. Measure 

or quantify, Low, Medium or high, additionally, 

if a person will be considered as low as 1.60 

meters, where to classify a person who measures 

1.61 meters? This drastic change is not possible 

in reality.  

 

The change from Low to Medium occurs 

gradually, in the same way happens the change 

from Medium to high. Meaning then a person of 

a height of 1.61 Mts ceases to belong, ie stops 

being a little member of the set "Low", and starts 

his membership (membership) to the set 

"Medium" and so on as he increases his height, 

has then a model that is not completely clear but 

a belonging of the "height" to the fuzzy sets 
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Graphic 2 "Blurred" height 

Source: Self Made 

 

Blurred numbers: 

 

The most commonly used fuzzy numbers are the 

triangular fuzzy numbers (NBT) and trapezoidal 

fuzzy numbers (NBTr) Lazzari (1997) defines an 

NBT when it is determined only by three real 

numbers (the minimum value, the maximum 

value and the highest level value). of 

presumption), b1, b2, b3 such that b1  b2  b3 

and usually represents A = (b1, b2, b3) The 

NBTs based on the opinion of experts are also 

referred to as trust triplet. (Graph 3) In the field 

of financial administration, NBTs may have 

their application derived from the uncertain 

behavior of the variables such as cash flows, 

interest rates or the amount of investment, from 

the opinion that experts issue in relation with 

some of these financial variables, that applied to 

this work, can be the values from the minimum, 

to the maximum and considering the possible 

intermediate levels, or the most probable of them  

 

 
Graph 3 Triangular Blurred Number (NBT) 

 

Lazzari (1997) also defines. An NBTr is 

determined only by four real numbers (the 

minimum value, the maximum value and the 

highest presumption values), b1, b2, b3, b4 such 

that b1  b2  b3  b4 and usually A = ( b1, b2, 

b3, b4) The NBTr will represent the opinion of 

the experts in a wider range. 
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 There is a minimum value, a maximum 

value and several levels of greater presumption. 

The NBTr based on the opinion of experts are 

also referred to as confidence quadruples and the 

proposal in this research is to apply them to 

financial variables such as cash flows, interest 

rates or the amount of investment. In Figure 4, a. 

NBTr 

 

 -    

0.20 

0.40 

0.60 

0.80 

1.00 

1.20 

 
 
Graph 4 Trapezoidal Blurred Number (NBTr) 

 

Mathematical operations with fuzzy sets 

 

It is important to point out that the triangular and 

trapezoidal fuzzy numbers arise from the 

estimates or the knowledge of the results that 

will be obtained from the variables considered, 

these estimates generated by the experts are 

called "Trick of trust" in the case of the NBT or 

" Confidence quadruple "in the NBTr.  

 

In some cases the NBT and LOS NBTr are 

not sufficiently informative and the wider the 

range, (true, false), the lesser the information 

they provide, which is why the range of certain 

or false in intermediate scales must be delimited, 

through the opinion of experts suppose that a 

group of five experts is asked to give their 

opinion from the following scale. 
 

0: false 

0.1: practically false 

0.2: almost false 

0.3: pretty fake 

0.4: more false than true 

0.5: neither true nor false 

0.6: more true than false 

0.7: fairly true 

0.8: almost true 

0.9: practically true 

1: true 

 

 

 

This scale, which may be numerical 

depending on the variables to be considered if 

they are qualitative or quantitative, is called 

"Escala endecadaria", is "essential in the 

uncertainty evaluation techniques" Montserrat 

[3] and where 0 means the nullity or not 

belonging to a set and 1 means the total 

belonging to a set. Developing models with 

uncertain data requires determining the rules of 

operation with the fuzzy numbers, proposed by 

Montserrat (2003) and which are shown below  

 
Operation Trust Triplet 

(blurred 

triangular 

numbers) 

Quadruple Trust 

(Trapezoidal fuzzy 

numbers) 

Addition (a1 , a2 , a3) + (b1 

, b2 , b3) = (a1+ b1 

, a2+ b2 , a3+ b3) 

(a1 , a2 , a3 , a4) + (b1 , 

b2 , b3 b4) = (a1+ b1 , 

a2+b2 , a3 + b3 a4 + b4) 

Subtraction (a1 , a2 , a3) - (b1 

, b2 , b3)  =  

( a1 -b3 , a2 - b2 , 

a3 –b1) 

(a1 , a2 , a3 , a4) - (b1 , 

b2 , b3 b4) = (a1-b4 , a2 

– b3 , a3 – b2 a4 – b1)  

Multiplication (a1 , a2 , a3) . (b1 , 

b2 , b3) = (a1.b1 , 

a2.b2 , a3.b3) 

(a1 , a2 , a3 , a4) . (b1 , 

b2 , b3 b4) = (a1. b1 , a2 

. b2 , a3  . b3 a4 . b4) 

Division (a1 , a2 , a3) / (b1 

, b2 , b3)  =  

( a1 / b3 , a2  / b2 , 

a3  / b1) 

(a1 , a2 , a3 , a4) / (b1 , 

b2 , b3 b4) = (a1 / b4 , a2  

/ b3 , a3 / b2 a4 / b1) 

Power (a1 , a2 , a3)n  = 

(a1)n  (a2)n  (a3)n   

(a1 , a2 , a3 , a4)n  = 

(a1)n  (a2)n  (a3)n  (a4)n   

 
Table 1 Operations with fuzzy numbers 

Source: Montserrat 

 

Model Monte Carlo 

 

This Model has its origin from the works of Stan 

Ulam and John Von Neumann in the late 40's in 

the laboratory of Los Alamos, in the Manhattan 

project, which sought the creation of the atomic 

bomb, Ulam and Von Neumann investigated the 

random behavior of neutrons. At present, this 

model is used in various fields of knowledge 

where traditional mathematical models find it 

difficult to estimate a solution of complex 

models. Finance is a field of science in which 

this model can be incorporated, and above all in 

those areas in which the behavior of the variables 

is random or probilistic. 

 

The name Monte Carlo comes from the 

famous city of Monaco, where gambling dens 

abound and where chance, probability and 

random behavior make up a whole lifestyle. 
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The components of the cost of capital and its 

relation to uncertainty 

 

Cost of debt 

 

This component involves for its calculation the 

interest rate the requested amount AND the 

fiscal effect. The interest rate can be both fixed 

and variable but in both cases it can be 

considered that there is uncertainty in its future 

calculation, especially in the variable interest 

rate, which is taken as reference, in the case of 

Mexico, mainly the interest rate Interbank 

balance (TIIE) which presents a high level of 

volatility. The following chart shows the 

behavior of this rate During the year 2017 and 

2018. 
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Del 1 de enero de 2017 al 10 de agosto de 2018l 

 
 
Graph 6 Variation of the equilibrium interbank interest 

rate 

Source: Own elaboration based on data obtained from 

http://tiie.com.mx/tiie-2018/ 

 

Having in this period the following values: 

 

Maximum  8.11%  

Average  7.37%  

Minimum  6.11%  

 

Cost of common shares 

 

The calculation of the four can not be done in 

two ways As mentioned above through the 

capital asset valuation model (CAPM) AND the 

constant growth model or gordon 

 

a.- Capm 

 

This model incorporates the following variables 

 

Rfr risk free rate. 

Rm market performance. 

And the beta coefficient. 

 

In the case of the risk-free rate, the 

performance of the safest money market 

instrument issued by the federal government is 

used. Our country corresponds to the cetes 

(certificates of the Federal Treasury). The 

following graph shows the behavior registered 

five years. 
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Graph 7 Cetes behavior at 28 days from 2013 to 2018 

Source: Own elaboration based on data from the Bank of 

Mexico 

 

The following graph shows the volatility 

of the cetes rate during the same period. 
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Graph 8 volatility of cetes at 28 days from 2013 to 2018 

Source: Own elaboration based on data from the Bank of 

Mexico 

 

The performance of the market presents a 

high level of volatility and the following chart 

shows the behavior of the main stock index of 

the Stock Exchange in Mexico. 
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Graph 9 Performance of the Price and Quotation Index 

for the year 2013 to 2018 

Source: own elaboration based on data from the Mexican 

Stock Exchange 
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In the same way, the following graph 

shows the volatility of the Price Index and quotes 
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Chart 10 Volatility of the Price and Quotation Index from 

2013 to 2018 

Source: own elaboration based on data from the Mexican 

Stock Exchange 

 

The beta coefficient 

 

It is the relationship that exists between the 

behaviors of an action in relation to the behavior 

that the market presents. The calculation of beta 

can be done under three methods (Graph, 

Mathematical and Statistical) however the 

disadvantage of them is that all their analysis 

figures correspond to past times. The following 

graph shows Bimbo's beta calculation from 2013 

to 2018, taking as a reference for its calculation 

a year that is to say it was calculated from 2014 

with historical data from 2013. And it was 

elaborated on a daily basis it also shows you the 

high levels of volatility. Bimbo company was 

taken as one of the most representative of the 

Mexican Stock Exchange and part of the main 

stock index. 
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Graph 11 beta calculation of the Bimbo company from 

2013 to 2018 
Source: own elaboration based on data from the Mexican 

Stock Exchange 

b. Constant growth model 

 

  This model incorporates mainly two 

variables closely related to the uncertainty, the 

dividends themselves that are a function of 

utilities that these at no time can be predicted 

only predict. 

 

 
 
Graph 11 Volatility of inflation from 2013 to 2018 

Source: own elaboration based on data from the National 

Institute of statistical geography and informatics (inegi) 

 

The expected growth only obeys the 

decisions of the investors in the assembly of 

partners that at least must reflect a real growth 

that is to say higher or at least similar to inflation 

to have that real growth the previous graph 

shows the monthly inflationary behavior through 

its volatility. 

 

Cost of preferred shares 

 

The only element that can be considered in its 

calculation as a constant corresponds to the 

preferred shares since they present a mixed 

characteristic between the debt and the common 

shares in relation to the debt is guaranteed and 

committed to pay a dividend in correlation to the 

shares do not have an expiration date and are part 

of the capital of the company. 

 

Cost of retained earnings 

 

This element is variable depending on which 

assumes the cost of common shares 
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Inflación mensual del año 2013 a Julio de 2018

CONCEPT AMOUNT  

BANK CREDIT 500.00  

SOCIAL (COMMON SHARES) 1,000.00  

PREFERENCES (PREFERENTIAL ACTIONS) 200.00  

RETAINED EARNINGS 300.00  

TOTAL CAPITAL  2,000.00  
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Capital structure 
 

All the elements that participate within the 

capital structure do so in a different proportion 

and this proportion of each component is 

variable, depending on the company's own 

needs, so then for the application of the 

calculation of the weighted average cost of 

capital it should not be considered only a defined 

and static structure But during the time of 

application of the cost of capital should also be 

considered as variable 

 

Given such complexity requires the bear 

models that incorporate uncertainty who this 

research is through fuzzy sets and Monte Carlo 

model 

 

Case study 

 

A company presents the following information 

 
CONCEPT AMOUNT

BANK CREDIT 500.00       

SOCIAL (COMMON SHARES) 1,000.00    

PREFERENCES (PREFERENTIAL ACTIONS) 200.00       

RETAINED EARNINGS 300.00       

TOTAL CAPITAL 2,000.00     
 

Bank credit 

Interest rates 

Maximum 18.11% 

Average 17.37% 

Minimum 16.11% 

Taxes 40% 

Cost of debt  
Maximum 10.87% 

Average 10.42% 

Minimum 9.67%   
Cost of common shares 

Price per common share 1.00 

Dividend by common stock 0.10 

Expected growth 5.00%   
Dividend per preferred share  0.10  

  Price per preferred share  1.20  

 

The company proposes the following 

capital structure considering that in all cases the 

sum of the percentages will always be 100%. 

 

Figures in percentage Max 

Avera

ge Min 

Bank credit  35   25   15  

Social (common actions)  60   50   40  

Preferred (preferred 

shares)  20   10   -    

Retained earnings  25   15   5  

 

 

 

 

This information was applied to the 

formula 

 

CCPP = (wd * kd) + (wac * kac) + (wap * kap) 

+ (wur * kur)                                                     (6) 

 

And the calculation was generated through 

the Monte Carlo model, making 10,000 

iterations, then the first 20 are shown 

 

 
 

Based on the values obtained, the 

maximum value was determined as the mean 

value and the minimum value of the weighted 

average cost of capital, which are the following. 

 
Maximum 17.27% 

Average 13.48% 

Minimum 10.44% 
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This research was possible to develop with the 

support of the National Technological Institute 

of Mexico and the Technological Institute of 
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Conclusions 

 

When The weighted average cost of capital is a 

very important element in the calculation of 

different financial models As the evaluation of 

investment projects And in the calculation 

methodology presents this variable as constant 

throughout the life of the project, according to 

traditional procedures, these variables have a 

linear behavior, and even more, the percentages 

of the probability of occurrence do not cease to 

be subjective estimates, in most of the cases 

without any methodological support and much 

less scientific. 
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Regarding the application of fuzzy sets, 

the model can allow the handling of "n" 

behaviors of the variables and not necessarily the 

variables have a linear behavior and variables 

with minimum and maximum values can be 

handled at the same time, thus incorporating the 

uncertainty and volatility of each of the 

variables, and we can also incorporate the Monte 

Carlo model to consider "n" values that in this 

article were considered 10,000 iterations. 

 

The values obtained although they are not 

numerically so precise, if they are approximate 

but with a high level of reality, something that 

does not happen with traditional methods 

 

Logic and human behavior is not always 

an IS or a NO, but it has a wide range of 

possibilities, the same happens with companies 

and with finances, the current financial models 

lead to finance being exactly false, which gives 

the possibility of using the fuzzy sets and Monte 

Carlo model to be approximately true. 
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