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ABSTRACT

This study checks the applicability of the method of real options as an effective tool to help in the analysis model of traditional investments in higher teaching institutions, from the perspective of improvements in decision-taking. The research uses cash flow, consolidated management and accounting reports of all the courses of one such selected institution, over the period 2005 to 2006. As an auxiliary tool, the software @Risk® was used to find the volatility of the Net Present Value, as well as its most probable value, through the Monte Carlo simulation technique, demonstrating possible results of the risk measurement. For collection of data essential to the research, information was gained based on the cash flow used as the control, in the daily management of the company, containing principally: gross income, direct taxes, net income and all costs contained in the institution’s cash flow and management and accounting reports. As the result of this work, it is concluded that the theory of real options serves the needs of the institution and can be applied in practice, as it is the flexible model and the strategic indicator.
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1 INTRODUCTION
In the selection process of financial decisions, according to Assaf (2005), companies should define the objectives that they wish to be followed, so that decisions are taken according to the most rational criterion. The definition of the objective should also enable companies to evaluate the results arising from the financial decisions taken throughout its existence. 

These decisions, in their turn, are taken from information that must be generated and made available by an investment analysis, that can underestimate the value of the project based on the Discounted Cash Flow (DCF), because it results in the imprecise evaluation of the constantly altering scene. To accompany these changes, it is necessary that the administrators have analysis tools that permit changes capable of maintaining the company in harmony with the market.

There are many methods capable of evaluating an investment project, however, most of the models employed are based on the DCF, indicating basically if the project is or not viable. According to Copeland and Antikarov (2001), the most widely-used, the Net Present Value (NPV), systematically underestimates the project, because it analyses it as something unique.

The traditional models adopt the methodology of mutually exclusive choice.  The NPV, the Internal Rate of Return (IRR), the Period of Capital Recovery (Pay-back), the Profitability Index (PI), the Equivalent Annual Value (EAV) and many other investment analysis tools in statistical models which fail to capture management flexibilities.

Within this context of constant change, it can be seen that these models help little in the decision making process; when they indicate the probability of an investment project, this will be economically inadvisable. It is, thus, important to know that: the NPV is less than zero; that the minimum rate of attractiveness is less than the Internal Rate of Return; that the time for return of capital invested is inadequate; that there is an incompatible relationship between the NPV and the module of the present value of the disbursements, among others. 

However, the realization of the project will only be excluded when there is some error in the analysis process, that is, the project will be abandoned because it does not satisfy the technical specifications required by the traditional methods, which could lead to the abandonment of an excellent project in future situations. 

Introduced into this environment and faced with the impacts of transformation and change, are the Higher Private Teaching Institutions (HPTI), organizations providing essentially services and inserted into the market situation that pressures financial decisions. 
In the present study, we aim to demonstrate the importance of this last approach as a complement to the traditional methods of investment analysis normally utilized by an HPTI. To this end, the absence of orientation for the project as regards its possibilities of expansion, reduction, abandonment or delay will be considered. 

With the utilization of the real options analysis, a methodology applicable to investment projects in real assets, it is possible to visualize the success of the investment, making possible the reply to or an anticipation of the increasingly competitive market. Real options can be considered as an analogy to the so-called financial options, but they cannot be defined as a simple adaptation.

In the services area, more specifically educational services, little has been studied on the application of the Theories of Real Options (TRO) in HPTI, principally in small and medium sized projects. In consequence, this work presents a contribution by its orientation and a real application of a relevant theme, but still considered difficult of access.

Accordingly, the possibility of abandonment of the HPTI should be taken into account right in the initial phase of the Investment Analysis. Thus, investors should be considering not only the value of the exercise of this option, but also the timing of its exercise. 

It should be stressed that the HPTI under study has been gaining significant added value since 2005, but this does not eliminate risks due to market movement and its growth relative to the competition.

In this way, there is a moment considered adequate for abandonment before there are changes in the results, and which cannot be captured only with the use of the traditional evaluation methodologies. 

It is important to emphasize that it is intended, after this research, to create an indicator in the institution, that has as reference the institution’s projected NPV itself, measured twice yearly and taken as the sign of the right that the group of investors has of exercising the option of abandonment. 
2 REVIEW OF THE LITERATURE
2.1 Evaluation of Companies based on Real Options 

In general, the method discounted CF of a project possesses more acceptance as methodology for  investment analysis in the evaluation of companies than any other model. According to Brasil et al. (2007), this is due to the fact that it is recognized by its ability to associate value to different scenarios, to establish the price of intangible assets (the CFs are generated by the company assets, be they tangible and/or intangible) and of being capable of including the value of the synergy arising from the joint functioning of these assets. 

When one tries utilizing TRO as the complementary methodology for the evaluation of companies, one comes up against the difficulty that the greater part of the applications of TRO in capital budgeting is limited to projects that involve commodities (petroleum, coal, soya, among others), with a price dynamic of easy perception and of defined histories in the market.  Copeland and Antikarov (2001) argue that to evaluate real options through the dynamic of commodity prices can conduce to errors, because they are not necessarily equivalent to the dynamic of the present project value (asset-object). 

According to Minardi (2004), it is advisable, for this application of the TRO, to utilize market data of the project itself or of an asset identical to that which is to be analysed and, if this is not possible, simulate the dynamic of present project value using the “Monte Carlo simulation.” 

Complementing, the author argues that the possibility exists of the options increasing the sustainability of the information, but most of the time these increases will only occur if the project management is an optimum.  

According to Smith (1995), the traditional investment evaluation for valuing companies can lead to strategic errors, because it can ignore important potential gains. At the same time, Ross (1995) suggests reviewing the concepts of DCF and of the NPV rule, as in most evaluations there are options implicit in the valuing as regards flexibility of the project evaluation.

The author, in referring to flexibility, wants to refer to the possibility of the company adapting to new conditions, to the attempt to include this new reality of the NPV found initially (asset-object), what he calls Expanded Net Present Value (ENPV), that is: = NPV (static or asset-object) + value of the options (flexibility) - (SMITH, 1995).

This being the case, in adapting the methodology of real options to the valuing of companies, following the bibliographical references of the authors cited, in general the option of abandonment is considered. This option is related to the option of American sale, directly associated to the liquidation of Assets. According to Copeland and Antikarov (2001), option refers to that which can be exercised at any time, before due date. In dealing with an investment project aimed at the valuing of investments, the due date is understood as the final date of the project, that is, the last period of projection of the DCF. 

3 METHODOLOGY
4.1 Universe and sampling of the research 

The universe of the research consists of the HPTI in the metropolitan area of Belo Horizonte. 
The sample was the UNA University Centre. The selection of the sample was the responsibility of the researcher, the choice being made intentionally, because of accessibility (VERGARA, 2003). 

It is important to emphasize that the CF projection that will provide the result of the study was made under the direct influence of some cost accounts, to which was applied a target percentage figure on the HPTI’s gross and net income. These percentage figures were made available between 5 and 8 December 2006 by the principal administrators of the HPTI: the Executive Director and the Financial Director.   

4.2 Data collection 

The data collection instrument was documentary investigation, as the data bank history of the company will be used for the simulations of projections. The historical basis came from four semesters without adjustments or amendments of the consolidated managerial and accounting reports of the institution, as these data were already available  (VERGARA 2003). 

To collect essential data, more detailed information was also obtained from the documents of the HPTI on the following variables: monthly fees;  staff costs; financial results of the Earnings Before Interest Rates, Taxes, Depreciation and Amortization -  EBITDA, as well as its percentage in relation to net income;  the indebtedness of the company, as well as its percentage in relation to net income; amortization and interest in relation to indebtedness; net income; and other costs contained in the institution’s managerial and accounting report. 

To make a simulation, the following variables were also considered for the proposed model: Provision for Doubtful Debts (PDD), cost of staff, rent and marketing of the institution. The variables selected by the principal administrators are accounts, according to them, important for the growth of the institution. Because of this fact a corporate goal was defined for them, seeking to improve the current result and aggregate value to the business over time. 

4.3 Treatment of data 

The Excel software, version 2003, was adopted as a working tool for the quantitative analysis, tabulation of the data and obtaining the results, object of the research analysis. For more profound examination and fuller analysis of the data, a spreadsheet will be developed to receive data necessary for the realization of the simulations. 

As an auxiliary tool, the software @Risk® was used for the purpose of developing the technique of the “Monte Carlo simulation”, showing the possible results in the mensuration of the risk. 

The various cross references between the variables and the comparison between the traditional model and the method of Real Options aimed at the analysis of the investment project without flexibility and the investment project with flexibility. Additionally, the “Binomial model” was used as the methodological basis for the simulation in the TRO.

5 REAL OPTIONS AS A METHODOLOGY OF ANALYSIS
5.1 Obtaining the data

The information for raising the data was relevant to the issues being examined: cash flow; cash flow projection; origin of volatility - critical accounts; and discount rate.

5.1.1 Cash flow
The detailing of the elements contributing to the CF analysis of the HPTI was carried out taking into consideration the historical basis of four semesters without adjustments or amendments of the consolidated managerial and accounting reports of the HPTI, during the period from 2005 to 2006. The CF of the HPTI can be visualized in Table 1. 

Table 1 – Realized cash flow of the HPTI 
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HISTORICAL BASE

Data supplied by the HPTI              RESULTS OF THE INSTITUTION
DEMONSTRATION OF RESULTS

Total of Pupils

Average number of Graduate students

Average number of Post-graduate students

Average monthly ‘ticket’
Gross Income 
(-) deductions/ unconditional discounts 

(-) PDD (Provision for Doubtful Debts)

Net Income 
(-) taxes on income
Net Income after Taxes
Total of Expenses
Payroll  – Consolidated Labour Legislation + Invoicing
Total Marketing
Publicity and Propaganda
MKT (branches, public, institutional etc..)

Events
Other Expenses
Services of third parties
Occupation
Rent
Maintenance
Communication
Travelling
Academic expenses 

Sundry
Taxes
Estimate of the Aimorés building rent
Operating Result (Ebtida) –Education
Reversing out of the estimate of the Aimorés building rent
Operating Result (Ebtida) – Company
Financial Income /other
Financial expenses– banks
Financial expenses– taxes
Other non-operational income/expenses
Depreciation
Corporate Income Tax (IRPJ) and Social Contribution on Net Income (CSLL)
Net Result 

Expenses of other periods
Contingency provision 
Provision for Sapucaí loss 

Net Result 

Economic conciliation with cash flow
Depreciation
Financial expense 

Sponsorship of the Banco Real

Increase in Contingency Provision 

Increase in Judicial deposits
Result other than of cash movement
Provision 13th month salary/holidays
Payment 13th month salary/holidays
Adjusted Result 

Investments – 1.5 times depreciation
Amortization of debts – 50% of cash generation 

5.1.2 Cash flow projection 
Aspects related to the HPTI’s CF, projected and half-yearly, between the period 2007 and 2011, were analyzed taking as the basis the numbers presented in Table 1. It is important to highlight that the projection was made in the software application Excel, using the forecast formula. It was seen that the estimate via simple linear regression was always based on least squares and on the statistics “R2.”
5.1.3 Origin of volatility: critical accounts 

It was important also to collect information from the directors of the HPTI to identify the targets, called in this study “most probable values”, to be reached in each cost center (nomenclature of the accounts used in the CF). 

From the information collected, the pessimistic and optimistic percentage figures to be reached during the semester were also identified. It is fundamental to say that the information made available by the directors is based on their practical experience in the higher education sector, thus allowing the projection of the respective estimates.

We stress that the cost centers considered critical to the HPTI were utilized based on the volatility of the project (table 2). Among them, those of note are: Provision for doubtful debts); Payroll – cost with academic and administrative staff; disbursements with marketing – disbursements with publicity and propaganda; and costs with rent – cost with rent of the campuses of the HPTI.

Table 2– Structuring of the cost centers 

	COST ACCOUNTS 
	PESSIMISTIC
	TARGET
	OPTIMISTIC
	PARAMETERS

	(-) PDD (turn of year default)
	9%
	6%
	5%
	% of gross income

	(-) Payroll Labour Law included Com. Inv.
	55%
	50%
	45%
	% of net income

	(-) Total marketing
	4%
	4%
	4%
	% of net income 

	(-) Rent
	7%
	6%
	5%
	% of net income 


Note : (-) reductions from the cash flow
Another consideration to be made is that this study relates to a specific investment project and not to a very liquid asset, because the application of the TRO is limited to projects that involve commodities (petroleum, coal, copper, steel, among others) with price dynamics observable directly from market data. In possession of the data collated, the decision was taken to project the volatility of the asset-object based on the volatility of some accounts that form the HPTI’s CF. Nevertheless, with the most probable NPV obtained, resultant of the application of the methodology denominated “Monte Carlo simulation” to this CF, the value of the volatility demanded by the binomial model of Real Options was estimated.

It can be said that, mathematically, the estimated value of the volatility for assessing the options was found by the calculation of the standard deviation of the probable NPV divided by the average value of this NPV. We emphasize that the calculations were made by the software @Risk®, that uses the “Monte Carlo” simulation as the method of calculation, showing various possible results during the simulation.
When they cover the estimate of volatility of the underlying asset- subject to risk, the authors Copeland and Antikarov (2001, p. 245) deal with it starting from the “Monte Carlo” approach, supposing the existence of the estimates of the stochastic properties of the variables that drive volatility, which are called critical accounts.”

5.1.4 Discount rate 

Also sought was the observation of the discount rate (Table 3) used in the discounted CF. The results coincide with the vision of Copeland and Antikarov (2001, p. 307), who state that “the CF should be discounted to the Weighted Capital Cost (WACC), to find the static NPV of the project.” 

Table 3 – Discount rate 

	
	YEAR
	SEMESTER
	MONTH
	OPTION

	RATE OF DISCOUNT
	15.07%
	7.27%
	1.18%%
	WACC + INFLATION


The reasoning of Brasil (2004, p.58), should also be analysed when he mentions that inflation, if this was not taken into account in the CF, should be added to the discount rate.

It should be stressed that the Weighted Capital Cost used by the institution is 16.78% p.a, aggregating a net cost (discounted Corporate Income Tax – IRPJ, and Social Contribution) of 11.07% p.a. As the impact of the inflation was not considered in the accounts of the CF it was so in the discount rate of the project. The projection of inflation was sourced in the quarterly report of the Brazilian Central Bank which forecasts for 2007 an inflation of 3.9% p.a., this report having been divulged in December 2006. 
We emphasize that the 4% p.a. of inflation considered in the study is more conservative than the inflation of 3.9% p.a. for 2007, measured by the  Full Consumer Price Index (IPCA), disclosed by the Central Bank in their quarterly report of December 2006.

5.2 Simulation for the calculation of Volatility and the probable NPV 


An aspect indicated in the simulation for the calculation of volatility and the probable NPV concerns: definition of the accounts – those that will be impacted by uncertainty and the possible values which can appear during the project; selection of the object of output - for this study it was the NPV, as it will be the result most impacted by these uncertainties; and results - after the simulation has been generated, it is possible to find all possible values for the NPV, as well as the probability of such values occurring. This is one of the advantages of utilizing the Monte Carlo simulation facilitated by the software @Risk®.

5.3 Monte Carlo simulation
The evaluation of the factors relative to the Monte Carlo simulation was done taking into consideration issues that tackled: data summary; distribution curve; accumulated NPV distribution curve; Summary of statistical parameters; analysis of sensitivity; analysis of sensitivity of the NPV via linear regression. 

 
The results after the generation of the simulation a total of “3 times of 10,000 iterations each”, always different seeds for each of the three series of rounds, will be presented in the next subsections.

5.3.1 Summary of the data 
The information is, normally, in the form of a table, the memory being used to perform simulations, in which the number of simulations carried out and the number of iterations to each series of rounds is demonstrated. We obtain, in this way, around 40 stochastic input variables (cost centre), previously listed as relevant to the model for the CF of the HPTI, as demonstrated in Table 4.

Table 4 – Summary of the information
[image: image2.emf]Workbook Name Resultado da Pesquisa.xls

Number of Simulations 3

Number of Iterations 10000

Number of Inputs 40

4/4/2007 21:43

Number of Outputs 1

Sampling Type Monte Carlo

Summary Information

Simulation Duration 00:01:19

Random Seed 1

Simulation Start Time 4/4/2007 21:42

Simulation Stop Time


                                       Source: Research Data (2007).

Título da coluna à direita:   Result of the Study.xls
5.3.2 Distribution  curve and accumulated distribution curve of the NPV 

It becomes apparent in Figure 1 that the result of the NPV demonstrates that there is 90% probability that the NPV will be situated in the interval between R$24.36 million and R$31.18 million. The results show also that the most probable NPV to be realized by the institution is R$27.79 million, which is called the current value of the asset-object “S”.  


[image: image3]
Figure 1 – Distribution curve 

Continuing, the demonstration of the results of the generated simulation (Figure 2) shows the cumulative curve of the NPV, that translates that set out in item 5.3.2 in another manner. In this curve, the probability of occurrence (ordinates) of the given value of NPV (abscissas) can be read directly.

[image: image4]
  Figure 2 – Accumulated distribution curve of the NPV 

5.3.3 Summary of the statistical parameters 

From what can be seen, the summary of statistical parameters is in tabular form, which shows the main statistics obtained post--simulation. It should be borne in mind that the the most important results for this study are the average value of the NPV (Mean) and the value of the standard deviation (Std Dev). This is so because of the fact that they are two variables that are used for the calculation of the model’s volatility that, in view of the lack of liquidity of the asset-object, is obtained in this way: volatility  = Std Dev / Mean (1). The result found  =  7.496%.

Table 5 – Investigation of the statistics
[image: image5.emf]Statistic Value %tile Value

Minimum R$ 20.521.852 5% 24.369.200

Maximum R$ 35.978.312 10% 25.083.208

Mean R$ 27.797.568 15% 25.602.674

Std Dev R$ 2.083.748 20% 26.032.518

Variance 4,342E+12 25% 26.357.920

Skewness -0,006284263 30% 26.681.666

Kurtosis 2,942673202 35% 26.995.084

Median R$ 27.827.610 40% 27.269.158

Mode R$ 28.206.728 45% 27.554.816

Left X R$ 24.369.200 50% 27.827.610

Left P 5% 55% 28.100.694

Right X R$ 31.184.610 60% 28.340.740

Right P 95% 65% 28.603.894

Diff X R$ 6.815.410 70% 28.889.278

Diff P 90% 75% 29.211.336

#Errors 0 80% 29.563.998

Filter Min 85% 29.990.196

Filter Max 90% 30.474.686

#Filtered 0 95% 31.184.610

Summary Statistics


   Note: values in R$.

5.3.4 Analysis of sensitivity 

The sensitivity of the accounts in relation to the NPV is presented in tabular form. We note that the cost of the Payroll has the greatest sensitivity, immediately followed by the PDD account. However, the reduction of sensitivity throughout the project is due to the reduction of the cost accounts in relation to gross and net income, these parameters not having been considered in this work.   

Table 6 – Analysis of sensitivity
[image: image6.emf]Rank Name Regr Corr

#1 Folha - CLT + NF / RISK / $AM$28 -0,309 -0,331

#2 Folha - CLT + NF / RISK / $AL$28 -0,309 -0,304

#3 Folha - CLT + NF / RISK / $AK$28 -0,308 -0,293

#4 Folha - CLT + NF / RISK / $AO$28 -0,305 -0,294

#5 Folha - CLT + NF / RISK / $AN$28 -0,305 -0,311

#6 Folha - CLT + NF / RISK / $AJ$28 -0,304 -0,304

#7 Folha - CLT + NF / RISK / $AP$28 -0,302 -0,292

#8 Folha - CLT + NF / RISK / $AQ$28 -0,296 -0,289

#9 Folha - CLT + NF / RISK / $AI$28 -0,295 -0,290

#10 Folha - CLT + NF / RISK / $AH$28 -0,287 -0,280

#11 (-) PDD  (Inadimplência estimada) / RISK / $AO$18 -0,086 -0,065

#12 (-) PDD  (Inadimplência estimada) / RISK / $AP$18 -0,086 -0,089

#13 (-) PDD  (Inadimplência estimada) / RISK / $AN$18 -0,086 -0,073

#14 (-) PDD  (Inadimplência estimada) / RISK / $AM$18 -0,086 -0,087

#15 (-) PDD  (Inadimplência estimada) / RISK / $AQ$18 -0,085 -0,083

#16 (-) PDD  (Inadimplência estimada) / RISK / $AL$18 -0,084 -0,084

Sensitivity


       Source: Research data (2007).

Payroll – Labour Laws + Invoicing
(-) Provision for Doubtful Debts (estimated default)

5.3.5 Analysis of the sensitivity of the NPV via linear regression
In Figure 3 the analysis of sensitivity of the NPV via linear regression is presented in the form of a column graph. We can say that this figure demonstrates the correlations existing between various input parameters in the CF model adopted, listing clearly those that  possess the greatest to the least degree of correlation and, consequently, of impact on the resultant NPV. 


[image: image7]
 
            Figure 3 – Analysis of sensitivity of the NPV via linear regression
Lado direito: 

          Payroll – Labour Laws + Invoicing
(-) Provision for Doubtful Debts (estimated default)

5.4 Calculation to find the value of the HPTI option 
5.4.1 Methodology adopted by the researcher
a) Criteria to identify the volatility
The detailing to calculate the value of the option and the probable instant when the exercise or abandonment of the project may occur was obtained starting from the tree of probable NPVs, that originated the current value of the asset-object “S”. Thus, it is important to deepen the discussion a little more on the input parameters of this simulation.

As cited previously, the model chosen for the analysis is the binomial of Cox, Ross and Rubistein (1979), used for the pricing of options which do not pay dividends. It should be borne in mind that the model used does not pay dividends; this is fundamental, as we are not here dealing with an open HPTI listed on the Stock Exchange. It can also be seen that the CF is a half-yearly model as this is a typical manner of presentation for HPTI.

b) Input parameters 


The five steps of input parameters of the binomial model are described in Table 7.

Table 7 – Binomial model: Input parameters
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Entrada de Parâmetros







Input Parameters

1. Risk-free annual rate

2. Present value asset-object

3. Price of exercise

4. Life of option in semesters

5. Present Standard Deviation

6. Interval between each step, in semesters
For the first step in this study, the risk-free rate (after taxes) was adopted as the discount rate, as the basis of calculation of the value of the option, inserted in the concept of the neutral evaluation of the risk. The rate was transformed into an effective risk-free half-yearly rate. In the risk-free rate,  according to Assaf Neto (2005), average interest rates of the public bonds issued by the American Government (T-bonds: treasury bonds) are generally used. Analyzing the literature adopted for this work, no indication was found of what should be the risk-free rate to be applied to this project. It is important to stress that it was decided to use 6% p.a. or 2.96% per semester, taking as a reference the rate paid by the Brazilian Government on savings accounts, which amounts to a risk-free rate in Brazil, being considered to be within the real situation of the project.

The current asset-object value, “S” is the second step. This input parameter refers to the current value of the HPTI business at the moment “0”, that is, it is the most probable NPV of the institution calculated for the initial instant by means of the DCF method.
In the third step - exercise price, “X” - this value is considered as that proposed to exercise the option of purchase of the institution and, as there does not exist any formal proposal presented by possible buyers, for the purposes of the study, the same value of the current assets, “S” was used.
The life of the option in periods is described in the fourth step. It refers to the period of analysis of the project that, as we are here dealing with low-liquidity assets, limits the time for taking the purchase or sale decision of the assets; it was defined considering a period of ten semesters, that is, five years – a very common period in the market for assessing investments in companies with this income profile. It is important to stress that this period is at the discretion of each investor. 
In the fifth step – volatility - the form of calculation of the volatility of the NPV presented previously is used to project the rising and falling movement of the NPV over the tree. As there are no shares of the HPTI on the market, nor quotas, the quocient between the standard deviation and the average of the NPV curve was used, that is, the volatility of the NPV obtained by the use of the @Risk® software, as an input parameter.

c) Calculated parameters 

With the input parameters defined for the calculation of the real options, the parameters that will enable the construction of the tree contained in the binomial model were calculated, as demonstrated in Table 8.

Table 8 – Binomial model: calculated parameters 

[image: image9.emf]1. Movimentos ascendente por passo 1,08          
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3. Fator livre de risco, r 1,030

4. Prob neutra relação ao risco (ascendente) 0,678
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Calculated Parameters
1. Rising movements per step

2. Falling movements per step
3. Risk-free factor
4. Neutral prob. relation to risk (rising)
5. Neutral prob. relation to risk (falling)
The first step - rising movements per step - refers to the percentage figure impacted by volatility, that directed the NPV in the “node” of the tree, as well as to the rising movement, that is, “u”.
Falling movements by step refer to the second step. The percentage figure impacted by volatility directs the NPV  in the “node” of the tree, as well as to the falling movement, that is, “d”.
In the third step  – risk-free - discount rate is effective for binomial tree (6% p.a.), in accordance with Copeland and Antikarov (2001, p. 7) adopted as “discount rate, the risk-free rate (after taxes), with calculation basis of the value of the option inserted in the concept of the neutral evaluation of the risk. Rate transformed into effective risk-free half-yearly rate”.
The fourth and fifth steps- neutral probability in relation to the risk - can be rising and falling, the “p” and “1-p” being deducted from the parameters “u” and “d” cited previously, the risk-free rate discounted, in accordance with that demonstrated in formula 4. It is pertinent to stress that the neutral probability in relation to the risk does not depend on the “node” situation; it is merely a function of the risk-free rate and of the rising and falling movements, “u” and “d” (COPELAND; ANTIKAROV, 2001). 

d) Finding the NPVs tree 

In the identification of the NPVs tree, the definition of the initial parameters for the construction of the tree is undertaken from the average value of the probable NPVs found in the simulation carried out using the @Risk®, that is,  the asset-object “S”. 

As regards the NPV, the resultant volatility impacts the rising and falling movements that will generate the new values of NPVs over time, up to the last period of the project DCF. However, these new values will originate in the values of the probabilities of increasing and diminishing. The NPV tree is then constructed with their possibilities of occurrence.  

As regards the construction of the NPV tree, the tree of real options is constructed demonstrating the value of the options in accordance with the moment when their respective NPV, indicated on the tree, occurs. 

The tree of options of the last period to the previous one is first constructed, decapitalizing the values at the risk-free rate of “ro”, and thus successively up to the calculation of the value of the option in the first period “year zero”. 

Following this, two trees are generated, one of purchase and the other of sale options, that is, one from the perspective of whoever may acquire the project and the other from that of whoever may sell it. In this work, it is what fits better, because it means, even if not explicitly, an option of abandonment. 

It is worth-while emphasizing that the expression “not explicitly” is considered in this study, as an option to abandon does not necessarily mean that will be a sale, in spite of the option of sale meaning, necessarily, an option of abandonment. This is why the terminology is used, the sale option tree being selected for this study. In Figure 3 the binomial tree of the asset-object price can be visualized.

e) Finding the price and the value of the purchase option 

The identification of the price of the purchase option coincides with the reasoning of Silva (2004).

The purchase of a European “c” or American “C” option gives the right to purchase one unit of the asset-object at the exercise price “X”. The option, accordingly, may not have a value higher than the asset “S”price, accordingly, “c <= S and C <=S.”

The longer the time of the project, the greater the volatility and the lesser will be the present exercise value. This fact tends to increase the purchase value with the increase of the term of the due date, however, acting in a sense contrary to the value of a sale option. Accordingly, the time longest remaining for the exercise tends to increase the purchase value and nothing can be said of its effect on the sale option.
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Árvore binomial do preço do ativo-objeto


Figure 3 –  Binomial tree of the price of the asset-object
Note: values in R$ million.

As regards the American option, this can be exercised at any instant. In the European, only at the end has the investor the right to exercise the purchase, but not the duty, accordingly, in the same way, the investor that possesses the assets has the duty to exercise the sale, if there was a contract, at the agreed moment (figure 3).

It is important to say that, after finding the value of the purchase option demonstrated in Figure 3, this value should be added to the value of the NPV found in the NPV tree in the same period. We can say that this tree demonstrates the new values of NPV impacted by the value of the purchase option of the same period, which may be used by investors as a decision- taking tool as to whether to invest in the HPTI object of study, or not. 

To facilitate the understanding and frequent utilization of this tool, a tree demonstrating in its “nodes” the possible values of gains or losses in taking the strategic decision to invest in the HPTI studied, was created (figure 4).

This tree is focused from the point of view of a future investor in this business, which will be utilizing the Methodology of Real Options, not only as an accompanying tool, but also as a directing tool for an eventual anticipated purchase through a contract of future acquisition. It is stressed, also, that most of the time there exists the right of the investor to exercise it and not the duty. On the other hand, it will be the current shareholder (Proprietor) of the business that, most of the time, will have the duty to exercise the sale option when the interested investor find its convenient.  

f) Identifying the price and value of the sale option 

Higher limits and the European “p” or American “P” sale option give the right to sell one unit of the asset-object for the exercise price “X.” Independently of how low may be the asset price, the option will never have a value greater than “X”, accordingly: “p<=X” and P<=X”  (MINARD, 2004). 

Due to this fact, the sale option tends to have its best moment of exercise in the last period, because that is when the assets of the exercise may be most valued. 
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Árvore de compra do ativo em análise - decisão de investimento


Figure 14 –  Tree of purchase of the assets under analysis: investment decision 

Note: values in R$ million.
Once constructed the sale option tree, that is denominated in this work abandonment option tree, the value of the option that will be aggregated to the NPV of the project will be demonstrated, resulting in a new value for this NPV, which will be the end value used for its feasibility study. 

The value of the business, according to Brasil (2002), considering the abandonment option, will be: abandonment option = value of the business without abandonment option (+) value of the abandonment option.”
In Brasil’s terms (2002, p.175), “the value of the abandonment option is added to the value of the respective NPV at the same moment.”

Another important aspect of the sale option tree, is that it may also enable the determination of the best moment to effect the abandonment option. This means, at all moments, that if the sum of the value of the option and the value of the respective NPV, in the NPV tree, is less than the amount of the NPV of the exercise, one should opt to abandon the project. On the other hand, at all moments where the sum of the value of the option and of the value of the respective NPV, in the NPV tree, is higher than the amount of the NPV of the exercise, one should opt to continue the project.

It can be concluded, in this way, that the definition of the parameters curve of the decision to exercise or not the abandonment option is related to the value of the option at each moment that the decision can be taken. 

After finding the value of the sale option, the value of the NPV found in the NPV tree in the same period is added. It is stressed that this tree demonstrates the new values of NPV impacted by the value of the sale option of the same period, which should be used by the shareholders of the HPTI as a tool in taking the decision to abandon or not the business. In the same way, this tool will help to define the appropriate time for taking this decision.  

This tree is focused on the point of view of the current shareholder, who can accompany the value of the business throughout the project, being able to forecast over time the best moment to abandon the project. However, abandoning the project could mean the immediate sale of the assets for a value at the moment that will be the expected NPV plus the value of the sale option of the assets, compared to the value of the exercise. 

It should be pointed out that the methodology presented by the author Silva (2004, p.44) demonstrates in the tree, in each “node”, “the value of the NPV found in the NPV tree together with the value of the sale option.” The researcher of this work amended this form of presentation by concluding that it would be more practical and dynamic for the shareholders to accompany with the value of their company added to the option, at each moment, and take the decision based on this value, much more comprehensible in their day-to-day routine.

In Figure 5 the decision not to exercise the value of the option is represented, the value demonstrated meaning the asset-object NPV at the moment increased by the amount of the option. For the nodes where the decision of abandonment is represented, only the value of the NPV at the moment is represented.
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Árvore de venda do ativo em análise - decisão de abandono (mostrando o VPL sem  o exercício da opção)


Figure 5 – Tree of sale of the assets under analysis - abandonment decision 
Note: values in R$ million.
It can be said that a decision not to exercise the value of the option, the value demonstrated means the NPV asset-object at the moment increased by the amount of the option. For the “nodes” where the decision of abandonment is represented the additional value  that the shareholder is not receiving for not exercising the adequate option of abandonment is represented.

The representation at the same “node” of the value of the NPV asset-object together with the price of the sale option can be seen in the expanded NPV tree. At this moment, the shareholders can accompany the value of the NPV of the HPTI and their possible gain in the event of taking the abandonment decision of the project.
5.5 Accompanying the results
A last aspect to be considered is that regarding the appearance of uncertainties and flexibilities in the project. The Methodology of Real Options suggests periodic follow-ups of the NPV, “not limiting this merely to the accompanying of the components of the CF, as the project may be subject to relevant events during the period of its realization” (COPELAND; ANTIKAROV, 2001, p. 314).

In the event of a relevant fact occurring that alters significantly the value of the NPV in a determined period, it is also possible that changes in the decision to abandon the option or not occur. We can cite as examples a new fact in the economy or the entry into the region of a strong international competitor or a relevant partnership entered into with other institutions, among others.

Figure 6 shows the model of a graph to accompany the NPV proposed for this work. This methodology of accompanying has as its object to make the value of the company more dynamic and as up-to-date as possible, over time.

If the controllers of the company possess the knowledge in real time of the NPV of the company demonstrated in the tree below, or when comparing with the tree of options, or even the NPV tree itself already impacted by the value of the option, will be a fundamental tool to mitigate the risks of the decision taking of the shareholders as regards continuing with the company or not.   
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Figure 6 –  Tree of sale of the assets under analysis: abandonment decision                                  Time
Note: values in R$ million.







Follow-up indicator
The figure above represents the basic model of how this control of the Assets over time may be carried out.  The “Y” axis is related to the real amount of the NPV of the institution representing its maximum and minimum amplitude. The “X” axis defines the period that the assets will be accompanied. As regards the box of values, “nodes” represent the calculated values of NPV, or of the NPV impacted by the value of the option expected over time. The dashed line will define the value of the NPV in real time, which will be the indicator of the institution for taking the decision to abandon or not.
6 CONCLUSION
In traditional analyses of projects, the models of DCF have prevailed as the basic structure for most of the analyses of value generation for companies. The evolution of the theory of pricing of options, however, has added to the normal theories and practices of finance a new set of tools necessary for managing and exploiting the value arising from the method of real options, that enlarges the parameters of value generation in adding the concepts of managerial flexibility. 

As regards obtaining the necessary requirements to use the Methodology of Real Options in investment analysis projects for a higher private teaching institution in Brazil, it has been seen that the requirements necessary for the use of this model are easily available in the bibliographical references cited, although they are not directed towards the valuation of assets in the education market. 

Aspects related to the effect of the application of the auxiliary tool for the model of analysis in investment projects in a real situation were analysed in the work. It was seen, through the analysis of data, that the Real Options Theory meets the needs of the HPTI object of study and can be applied in practice, as this is a flexible model and strategic indicator.

As regards the evaluation of the limit situation for abandonment of a higher private teaching institution utilizing the method of Real Options,-icas bibliogr
















































































































 it can be concluded that the tree can be used as an indicator in taking the decision to abandon the project, proposing the most opportune timing for the shareholders or administrators.

It was important to draw a parallel between the Investment Analysis and the management based on the Value Based Management (VBM), and it has been verified that if the current investment is generating loss of value for the business or for the actual shareholders, they have the right to abandon it with the best timing, before the specific investment causes more losses for the business as the whole. 

Finally, it is concluded that the  utility of the method of real options as an auxiliary tool in investment analysis of an HPTI in Brazil is satisfactory, and can constitute a half-yearly accompanying tool for the shareholders or administrators to take the decision to continue or abandon the project before it loses more value. 
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� Tables 6 and 7: (1) Is the annual savings rate, held to be a risk-free rate for the market. (2) Current value of the  UMA business. It is the NPV of our cash flow in 2007. (3) Exercise value of the UMA business. We will consider it equal to the current value "S"  above. (4) Is the same as the volatility of the assets. As there are no shares of UNA on the market, nor quotas, we use the standard deviation, that is, the volatility of the NPV, obtained with the use of the @Risk tool.
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BASE HISTÓRICA 

RESULTADOS DA INSTITUIÇÃO

DEMONSTRATIVO DE RESULTADOS

2005_1

2005_2

2006_1

2006_2

Total de Alunos

5.878

              

 

6.712

              

 

8.859

               

 

9.914

               

 

Qtd. Média de Alunos Graduação

5.703

              

 

6.479

              

 

8.580

               

 

9.765

               

 

Qtd. Média de Alunos Pós-Graduação

175

                 

 

233

                 

 

279

                  

 

149

                  

 

Ticket - Médio 

mês

520

                 

 

503

                 

 

485

                  

 

459

                  

 

Receita Bruta

21.851.405

     

 

25.011.598

     

 

33.469.370

      

 

37.020.827

      

 

(-) Deduções / desc. Incondicionais

(1.642.711)

      

 

-8,75%

(2.703.227)

      

 

-13,03%

(5.087.518)

      

 

-19,35%

(6.720.458)

      

 

-24,20%

(-) PDD  (Inadimplência estimada)

(1.435.462)

      

 

-7,65%

(1.561.586)

      

 

-7,53%

(2.090.152)

      

 

-7,95%

(2.531.986)

      

 

-9,12%

Receita Líquida

18.773.232

     

 

100%

20.746.785

     

 

100%

26.291.700

      

 

100%

27.768.383

      

 

100%

(-) Impostos sobre Receitas

(416.921)

         

 

-2,22%

(487.635)

         

 

-2,35%

(487.296)

         

 

-1,85%

(483.030)

         

 

-1,74%

Rec. Líquida de Impostos

18.356.311

     

 

97,78%

20.259.150

     

 

97,65%

25.804.404

      

 

98,15%

27.285.353

      

 

98,26%

Total de despesas

(17.396.260)

    

 

-92,67%

(20.684.884)

    

 

-99,70%

(24.259.334)

    

 

-92,27%

(28.539.255)

    

 

-102,78%

Folha - CLT + NF

(12.370.041)

    

 

-65,89%

(14.903.345)

    

 

-71,83%

(16.288.167)

    

 

-61,95%

(19.430.378)

    

 

-69,97%

 

 

 

 

Total Marketing

(1.033.959)

      

 

-5,51%

(1.181.297)

      

 

-5,69%

(1.571.759)

      

 

-5,98%

(1.438.107)

      

 

-5,18%

Publicidade e Propaganda

(989.023)

         

 

-5,27%

(1.070.099)

      

 

-5,16%

(1.183.090)

      

 

-4,50%

(927.173)

         

 

-3,34%

MKT (agências, public. institucional etc)

(44.936)

           

 

-0,24%

(111.198)

         

 

-0,54%

(233.079)

         

 

-0,89%

(251.094)

         

 

-0,90%

Eventos 

(155.591)

         

 

-0,59%

(259.840)

         

 

-0,94%

 

 

Outras despesas

(3.992.260)

      

 

-21,75%

(4.600.242)

      

 

-22,71%

(6.399.407)

      

 

-24,80%

(7.670.771)

      

 

-28,11%

Serviços terceiros

(485.705)

         

 

-2,59%

(672.010)

         

 

-3,24%

(649.397)

         

 

-2,47%

(687.424)

         

 

-2,48%

Ocupação

(1.928.935)

      

 

-10,27%

(2.331.251)

      

 

-11,24%

(840.326)

         

 

-3,20%

(1.103.646)

      

 

-3,97%

Aluguel

(2.065.305)

      

 

-8,00%

(2.760.366)

      

 

-10,12%

Manutenção

(183.430)

         

 

-0,98%

(286.302)

         

 

-1,38%

(196.438)

         

 

-0,75%

(260.066)

         

 

-0,94%

Comunicação

(273.465)

         

 

-1,46%

(199.211)

         

 

-0,96%

(302.085)

         

 

-1,15%

(346.109)

         

 

-1,25%

Deslocamentos

(163.807)

         

 

-0,87%

(264.906)

         

 

-1,28%

(258.630)

         

 

-0,98%

(251.574)

         

 

-0,91%

Despesas Acadêmicas

(57.739)

           

 

-0,22%

(77.182)

           

 

-0,28%

Diversos

(708.202)

         

 

-3,77%

(568.950)

         

 

-2,74%

(562.290)

         

 

-2,14%

(679.524)

         

 

-2,45%

Tributos

(248.715)

         

 

-1,32%

(277.611)

         

 

-1,34%

(287.202)

         

 

-1,09%

(324.883)

         

 

-1,17%

Estimativa do Aluguel Prédio Aimorés

(1.179.996)

      

 

-4,49%

(1.179.996)

      

 

-4,25%

Resultado Operacional (Ebtida) - Neg. Educação

960.051

          

 

5,11%

(425.734)

         

 

-2,05%

1.545.070

        

 

5,88%

(1.253.902)

      

 

-4,52%

 

 

Estorno da estimativa do Aluguel do prédio Aimorés

1.179.996

        

 

4,49%

1.179.996

        

 

4,25%

Resultado Operacional (Ebtida) - Empresa

960.051

          

 

5,11%

(425.734)

         

 

-2,05%

2.725.066

        

 

10,36%

(73.906)

           

 

-0,27%

(+) Rec. Financeiras/Outros

742.068

          

 

3,95%

1.470.757

       

 

7,09%

979.510

           

 

3,73%

1.642.432

        

 

5,91%

Despesas Financeiras - Bancos

(543.680)

         

 

-2,90%

(529.409)

         

 

-2,55%

(1.091.847)

      

 

-4,15%

(1.436.237)

      

 

-5,17%

Despesas Financeiras - Impostos

(410.953)

         

 

-2,19%

(966.552)

         

 

-4,66%

(762.615)

         

 

-2,90%

(630.491)

         

 

-2,27%

Outras rec/desp. Não operacionais

9.227

              

 

0,05%

250.880

          

 

1,21%

(124.926)

         

 

-0,48%

(17.975)

           

 

-0,06%

Depreciação

(797.709)

         

 

-4,25%

(797.709)

         

 

-3,84%

(1.055.493)

      

 

-4,01%

(1.148.345)

      

 

-4,14%

IRPJ e CSLL

(631.240)

         

 

-3,36%

Resultado Líquido

(672.235)

         

 

-3,58%

(997.767)

         

 

-4,81%

669.695

           

 

2,55%

(1.664.522)

      

 

-5,99%

 

 

 

Despesas de outros períodos

Provisão para contigência

(543.000)

         

 

-2,07%

Provisão para perda Sapucaí

(300.000)

         

 

-1,14%

Resultado Líquido

(672.235)

         

 

-3,58%

(997.767)

         

 

-4,81%

(173.305)

         

 

-0,66%

(1.664.522)

      

 

-5,99%

Concilição econômico com fluxo de caixa

Depreciação

1.055.493

        

 

4,01%

1.148.345

        

 

4,14%

Desp. Financeira

874.952

           

 

3,33%

424.296

           

 

1,53%

Patrocínio do Banco Real

500.000

           

 

1,90%

-

                  

 

0,00%

Aumento Provisão Contingencia

843.000

           

 

3,21%

-

                  

 

0,00%

Aumento Depósitos Judiciais

(420.000)

         

 

-1,60%

(490.000)

         

 

-1,76%

Outros Itens de Resultado que não movi. caixa

(51.461)

           

 

-0,20%

2.816.902

        

 

10,14%

Provisão 13o salário / férias

1.077.325

        

 

4,10%

(1.077.325)

      

 

-3,88%

Pagamento 13o Salário/férias

1.320.000

        

 

5,02%

1.540.000

        

 

5,55%

-

                  

 

Resultado Ajustado

5.026.004

        

 

19,12%

2.697.695

        

 

9,71%

Investimentos - 1,5 vezes a depreciação

(2.337.807)

      

 

-8,89%

(4.243.111)

      

 

-15,28%

Amortização de dívidas - 50% da geração de cx

(3.340.503)

      

 

-12,71%

(4.626.232)

      

 

-16,66%
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