
 1 

 
 
 
 
 
 
 

¿DOES CAPITAL STRUCTURE MATTER? 
 
 
 
 

Alfonso Herrero de Egaña Espinosa de los Monteros 
Profesor Colaborador Doctor 

Responsable de Matemáticas II Grado ADE.UNED. 
Facultad de Ciencias Económicas y Empresariales 

 
 

Carmen Soria Bravo 
Profesora en Cursos de Fomación Permanente UNED. Colaborador Externo (Trabaja 

en Telefonica) Equipo Cocente curso de Experto Profesional Emprendedores. 
Facultad de Ciencias Económicas y Empresariales 

 
 

Alberto Muñoz Cabanes 
Profesor Colaborador Doctor 

Responsable de Introducción a la Estadística. Grado Turismo.UNED. 
Facultad de Ciencias Económicas y Empresariales 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Área Temática: B) Valoración y Finanzas.  
 
Palabras clave: Financing decision, Capital investment, Cash flows, Corporate finance 
and Capital Budgeting. 
 
JEL Classification: G30 
 
 
 
 
 
 

 

82b 



 2 

¿DOES CAPITAL STRUCTURE MATTER? 
 

Abstract 
 

The basic idea behind Modigliani and Miller’s famous Proposition I is that: In perfect 
markets changes in capital structure do not affect value. As long as the total cash flow 
generated by the firm’s assets is unchanged by capital structure, value is independent 
of capital structure. Applying a mathematical approach, a simulation is designed, to test 
the Modigliani-Miller theorem. The result concludes that financial amortization can 
change the value of the firm, proving that Proposition I is just a particular case from the 
theoretical point of view and adding another cause that could modify the value of a firm 
in practice. 
 
Theory of business finance in a modern sense starts with the Modigliani and Miller (MM) 
capital structure irrelevance proposition (1958). This paper attempts to prove that, even 
in a perfect market, changes in financing structure produce alterations in the cash flows 
of investment, thus changing the value of the firm. 
 
A general conclusion reached by the theoretical and empirical work in this area, such as 
that of Fama (1978); Jensen and Smith (1983); Myers (2001); Villamil (2008, 2010); 
Graham and Leary (2011); Graham et al. (2014), and Elsas et al. (2014), is the following: 
under perfect capital markets, the financial structure of the firm is irrelevant while under 
imperfect capital markets there is an optimal structure which maximizes the value of the 
firm when other factors are kept constant. Miller (1988), one of the authors of Proposition 
I, corroborated this observation.  
 
Less clear, however, is the empirical significance of the value-invariance proposition. 
Numerous contributions in the area include several provocative pieces. Weston (1963) 
test indicates that leverage does have an influence on a firm’s cost of capital when 
earnings growth is taken into account. Robichek et al. (1967) conclude that MM’s results 
are a consequence of circumstances prevailing at the time of their study. Davenport 
(1971) results are indicative of a U-shaped cost of capital on leverage. Other empirical 
studies, Masulis (1980), Dann (1981), Masulis and Korwar (1986), Pinegar and Lease 
(1986), Graham and Harvey (2001), and Arzac and Glosten (2005), suggest that a firm's 
value changes significantly in response to modifications in the capital structure.   
 
A clean and conclusive test of the fundamental question using real market data is virtually 
impossible, another empirical analysis, corroborating or refuting the theorem for 
particular data, will not add much to elucidate the force of Proposition I. Another reason 
is that capital structure is irrelevant as long as the firm's investment decisions are given, 
and this is not likely to happen in practice. Motivated by these considerations, our paper 
designed a simulation, like Levati et al. (2012) and Herrero de Egaña et al. (2016) 
However using the same approach of static, partial equilibrium and the same data of the 
example of M&M in this seminal paper of 1958.  The simulation consists in the 
substitution of the perpetuity that finance M&M firm by a time finite capital structure 
maintaining the cost of capital.  
There are other theories of capital structure, like Trade-Off Theory, Pecking Order 
Theory, Synthesis Approach, and further theories on capital structure; however, none of 
them have questioned Proposition I from the theoretical point of view, in the way the 
research carried in this paper out does. These theories just increase the possible causes 
of failure of Proposition I in practice.  
 
This paper adds to the literature in at least three ways. First, is the effort to prove that 
Propositions I and II are just a particular case in perfect markets when the asset cash 
flow structure and capital cash flow structure are a perpetuity. The influence of financial 
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amortization on the value of the firm, both in perfect and imperfect markets, is the second 
contribution. The third is the impact of the lower cost of debt on the cost of capital when 
there is financial amortization.  The scientific philosophy of this research is Popper 
empirical falsification. Accordingly, it is logically impossible to verify a universal 
proposition conclusively, but a single counter-instance conclusively falsifies the 
corresponding universal law.  
 
 In practice is admitted that capital structure does matters (B&M 10th edition page 418). 
The imperfections that are most likely to make a difference are taxes, the costs of 
bankruptcy and financial distress, the costs of writing and enforcing complicated debt 
contracts, differences created by imperfect information, and the effects of debt on 
incentives for management. The findings of the research, the influence of financial 
amortization changing the cash flows of the investment, thus altering the value of the 
firm, is another imperfection to be taken into consideration for its practical applications 
and implications.  Practitioners and particularly financial managers; must include this 
variable in their planning because it could change the value of a firm significantly. 
 
 
Proposition I, Business and University Practice in Perfect Markets 
 
The aim of this section is to show Proposition I, however explaining things not usually 
considered in both areas that explain the real meaning of M&M on the irrelevance of 
capital structure in firm value. 
 
M&M (1958 page 265) asserts that: 
 
The physical assets held by each company will yield to the owners of the firm a stream 
of "profits" over time, but the elements of this series need not be constant and in any 
event are uncertain. This stream of income, and hence the stream accruing to any share 
of common stock, will be regarded as extending indefinitely into the future. We assume, 
however, that the mean value of the stream over time, or average profit per unit of time, 
is finite and represents a random variable subject to a (subjective) probability distribution. 
We shall refer to the average value over time of the stream accruing to a given share as 
the return of that share; and to the mathematical expectation of this average as the 
expected return of the share. (p.265). 
 
These propositions are restated analytically below as follows, the assets of the ith firm 
generate a stream: 
 

                                                                                                            
 
whose elements are random variables subject to the joint probability distribution: 
 

 

 
The return to the ith firm is defined as: 
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is itself a random variable with a probability distribution whose form is 

determined uniquely by . The expected return is defined as: 

 
If N is the number of shares outstanding, the expected value of a share will be: 
 

 

M&M (1958 page 268) start their proof asking the reader to consider any company j and 

let stand for the expected return on the assets owned by the company (that is, its 
expected profit before deduction of interest). Taxes are not considered in perfect 
markets, and it must be assumed that economic amortization has been taken into 
consideration. We can say it is assumed to denote by  the market value of the debts 

of the company; by  the market value of its common shares; and by the 
market value of all its securities or, as we shall say, the market value of the firm. 
Proposition I asserts that we must have in equilibrium: 
 

   

 
That is, the market value of any firm is independent of its capital structure and is given 
by capitalizing its expected return at the rate  appropriate to its class.  
  
This proposition can be stated equivalently regarding the firm's "average cost of capital,” 

 which is the ratio of its expected return to the market value of all its securities. That 

is, the average cost of capital to any firm is completely independent its capital structure 
and is equal to the capitalization rate of a pure equity stream of its class.   
 
 
 
The proposition then is: 

  

 
If in (6) we get to the other side we will obtain the Net Present Value (NPV) of the 
investment, which is zero. 
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 5 

 is the initial investment, the market value of the company, and  the present value 

of a constant stream of identical cash flows with no end, the basic formula used to 
calculate a perpetuity. The stream of income is being regarded as extending indefinitely 
into the future because M&M are calculating the market value of a firm. is the cost of 
capital in the economical of financial sense, and  IRR from the mathematical finance 
sense, because is the rate at which the  NPV of the investment equals zero. That is the 
only difference in the way the authors of corporate finance textbooks (Brealey and Myers 
2010, p.25) usually write it: 
 

 

 
If the initial investment equals the market price of the firm , the future cash flow is 
constant and equal to X, when n tends to infinity, the result will be: 
 

 

 

 
If NPV is zero, r is the IRR of the firm, and also its average cost of capital. The only link 
between the investment and financing decision is the cost of financing, the cost of capital. 
As long as the total cash flow generated by the firm’s assets is unchanged by capital 
structure, value is independent of capital structure (B&M). Capital budgeting applies the 
same rule to projects, and projects, as opposed to firms, are not supposed to last forever 
or indeterminately. The internal rate of return (IRR) is defined as the rate of discount, the 
cost of capital, that makes NPV= 0. Net present value (NPV) and internal rate of return 
(IRR) rules, as representatives of academic and business practice, are the criteria used 
to decide.  This rule is applied both to capital budgeting projects and firms. 
 
NPV IRR Meaning Consequence 

 
NPV>0 

 
IRR> Cost of 

Capital 

The investment 
would add value to 
the firm. 

The project may be 
accepted. 

NPV<0 IRR<Cost of 
Capital 

The investment 
would subtract 
value from the firm. 

The project may be 
rejected. 

NPV=0 
 

IRR= Cost of 
Capital 

The investment 
would neither gain 

We should be 
indifferent in the 
decision whether to 
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nor lose value for 
the firm. 

accept or reject the 
project. This project 
adds no monetary 
value.  

Table 1. NPV rule 

M&M (1958, page 264) said under this approach (their own one) any investment project, 
and its concomitant financing plan must pass only the following test: Will the project, as 
financed, raise the market value of the firm´s shares? If so, it is worth undertaking; if not, 
its return is less than the marginal cost of capital. It is obvious that it is coincident with 
rule applied to capital budgeting projects.  
 
It is worth noting that according to the theory the NPV of the firm defined in Proposition 
I is zero, it will never gain or lose value; accordingly, nobody will invest in that company 
if the purpose is to add monetary value. From the logical point of view Proposition I is a 
tautology. The justification to use a company with NPV equal to zero is to assure that the 
company will not grow because according to Proposition I capital structure is irrelevant 
as long as the firm’s investment decisions are taken as given. Figure 1 shows the case 
in which the company is financed entirely with common stock on a visual level, with the 
same figures that M&M used in their fundamental paper in their example for Perfect 
Markets. 
 
 
 
 
 
 
 
 
 
 
Figure 1. Company 1financed entirely with common 
stock 
 
From the mathematical point of view, the expected return on assets is a perpetuity, and 
the capital structure is just another perpetuity of the same amount.  Company 2 has some 
debt in its capital structure. 
 
 
 Figure 2 shows this case with the same figures that M&M employed in their paper.  
 
 
 
 
 
 
 
 
 
 
 
The expected yield rate of return per share, 
according to Proposition II is then: 
 
 

M&M 
Company 1 

 

 

M&M 
Company 2 
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 7 

 

 
 
Proposition II M&M (1958 pag276) is a consequence of the more fundamental 

Proposition I. Firm's "average cost of capital,"  which is the ratio of its expected 

return to the market value of all its securities, is 10%. 
 

 

 
The weighted average cost of capital for Company 2 is 10%. It is usually calculated after 
taxes, but taxes are not considered in a perfect market.  
 

 

 
From the mathematical point of view, the expected return on assets of Company 2 is a 
perpetuity, and the capital structure is the combination of two perpetuities, one yields 5% 
and the other with a yield of return of 13,3%. 
 
Net present value (NPV) and internal rate of return (IRR) rules, are representatives of 
academic and business practice and will be the tools used to analyze the problem. Under 
perfect capital markets, the financial structure of the firm is irrelevant while under 
imperfect capital markets there is an optimal structure, which maximizes the value of the 
firm when other factors are kept constant. This is the actual state of knowledge in the 
academic field and among the finance practitioners about Proposition I and II. Please 
note that in this case, the weighted average cost of capital is equal to the internal rate of 
return.  
 
To establish Proposition I M&M showed that as long as the relations (1) or (2) do not 
hold between any pair of firms in a class, arbitrage will take place and restore the stated 
equalities. They used the term arbitrage advisedly. For if Proposition I did not hold, an 
investor could buy and sell stocks and bonds in such a way as to exchange one income 
stream for another stream, identical in all relevant respects but selling at a lower price. 
The exchange would, therefore, be advantageous to the investor independently of his 
attitudes towards risk. As investors exploit these arbitrage opportunities, the value of the 
overpriced shares will fall, and that of the underpriced shares will rise, thereby tending 
to eliminate the discrepancy between the market values of the firms.  This is the key 
issue of their reasoning: arbitrage.  
 
The Experiment or Simulation in a Perfect Market 
 
The aim of this section is to demonstrate that Proposition I is incorrect even in a perfect 
market, using the same approach of static, partial equilibrium and the same data that 
M&M used in their example. The simulation will consist of the substitution of Company 1 
or Company 2 capital structure, a perpetuity in both cases, by a time finite capital 
structure. Debt is no longer a perpetuity, it has a finite time horizon, and financial 
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amortization of debt is included. The way to implement the simulation from the practical 
point of view consists of the acquisition of either Company1 or Company 2 raising funds 
with a mix of debt and equity. The new capital structure will modify the cash flows of the 
investment, thus changing the value of the firm. Arbitrage, as it will be confirmed, cannot 
prevent this kind of behavior.  
 
By way of proof consider that the financial manager of our simulation is going to acquire 
M&M Firm, it does not matter if it is Company 1 or Company 2, because he is going to 
pay the market value of the firm $10,000 and will receive $ 1,000 at the end each year, 
he is just buying the assets of the firm.  In this case, he will use the same leverage of 
Company 2 and the same cost of debt. He will raise $4,000 applying for a three-year 
equal payment loan at 5% a amortizing the $4,000 debt in three years. Just point out that 
the cost of debt could have been lower than 5% demanded by any investor in this perfect 
market for a perpetual bond or loan because the risk is lower for the same kind of firm 
and a short period. The rest of the remaining funds $6,000 is Equity, generated by the 
sale of stock shares. This is part of the new capital structure of the M&M firm acquired 
by our financial manager. Table 4 presents the amount of the equal payment to repay 
the loan. The new firm will be called Company 3.  
 

Year Beginning- 
of- Year 
Balance 

Year-end 
Interest 

on 
Balance 

Total Year-
end 

Payment 

Amortization 
on financing 

End-of-
Year 

Balance 

1 4,000.00 200.00 1,468.83 1,268.83 2,731.17 

2 2,731.17 136.56 1,468.83 1,332.28 1,398.89 

3 1,398.89 69.94 1,468.83 1,398.89 0,00 
Table 2. A three-year loan of $4,000 with an interest rate of 5% and equal annual 
payments 

The financial manager analyzes the cash flows of the M&M firm with the new capital 
structure. From the investment, he will receive an uninterrupted stream of $1,000 with 
no end, with a present value of the firm at the end of the third year of $10,000. The cash 
flow structure of the expected return of the investment is the same as an interest-only 
loan. At the end of the interest-only term, the lender will receive the principal. In our case, 
the owners of Company 3, will receive the market value of the firm ($10,000) if it is sold 
because there is no debt at the end of the third year.  If Company 3 is not sold; we know 
that the market value of Company 3 at the end of the third year will be $10,000, which is 
the present value of a never-ending stream of $1,000 when the cost of capital in that 
perfect market is 10%. 
 
 Time 0 Time 1 Time 2 Time 3 
Investment CF -10,000.00 1,000.00 1,000.00 11,000.00 
Financing CF $4,000,00 -1,468.83 -1,468.83 -1,468.83 
Net CF -$6,000,00 -468.83 -468,83 9,531.17 

Table 3. Net Cash Flows of the Investment to Company 3 with a different capital 
structure 

As it can be seen form Table 3, the financial manager discovers that he will have to raise 
more equity in the future and that the internal rate of return (IRR) of Company 3 is 
different from the 10% of M&M two kinds of companies.  
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The new capital structure has modified the cash flows of the firm changing the IRR of 
the investment without modifying the asset structure. How is it possible?  It is interesting 
to point out that 99% of financial managers and academics would have said that it is not 
worth to reduce debt, because the cost of debt is just 5%, and this would be like investing 
in an asset with the same yield of return of 5%. It is important to test all the options in 
terms of financial mathematics, without preconceived ideas, which can be described 
more like wishful thinking and setting aside arrogance and self-importance. The yield of 
return of the effect of debt reduction, in this case, is 303.65%. 
 
 Time 0 Time 1 Time 2 Time 3 
Investment CF -4,000.00 1,000.00 1,000,00 11,000,00 
Financing CF 4,000.00 -1,468.83 -1,468.83 -1,468.83 
Net CF 0.00 -468.83 -468,83 9,531.17 

Table 4.  Net Cash Flows of Debt Reduction 

  
If somebody considers that only $200.00 of the investment cash flow and $4,000.00 
could be considered to measure the effect of the debt reduction, the IRR is 5% very 
different to have a 5% cost of debt. 
 
 
 
 
 Time 0 Time 1 Time 2 Time 3 
Investment CF -4,000.00 200.00 200,00 4,200,00 
Financing CF 4,000.00 -1,468.83 -1,468.83 -1,468.83 
Net CF 0.00 -1.268,83 -1.268,83 2.731,17 

Table 5.  Net Cash Flows of Debt Reduction 

 

 

 
The corresponding financial equilibrium for equity will be: 
 

Year Time 0 Time 1 Time 2 Time 3 

Investment CF -6,100.00 800.00 800.00 6,800.00 

Financing CF         

Net CF -6,100.00 800.00 800.00 6,800.00 
Table 6.  Equity cash flow structure 
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The WACC of capital will be 10%, different from the IRR of the investment considered 
as a whole, which is 11.95%.  It is possible to create a combination of debt and equity 
cash flows with a WACC of 11.95%, but this mixture will not be justified from the logical, 
economic and financial point of view. Just highlight that in this case, the WACC is not 
the same as the IRR of the firm, the effect of debt amortization is not just reduced to the 
expected 5%, the result has to be analyzed as a whole. The analysis of this question will 
be retaken with the analysis of the WACC and the evolution of the balance sheet of 
Company 3.  
 
The financial manager with the new capital structure has modified the cash flows and 
the IRR of the investment, but he has not modified the value of the Company, he was to 
pay $10,000. However, before closing the deal the owners, or the owners and creditors 
in the case of Company 2 or the owners in case of Company 1, demand another price 
for the company. The financial manager agrees to pay $10,100 for the company. The 
new IRR of the company will be: 

 

 

 
The financial manager has been able to change the value of the Company and to obtain 
a yield of return of 11.38%, when the yield of return from the assets is 10%. At the end 
of the third year Company 3, will have the same capital structure as Company 1, financed 
entirely with stock. The evolution of liabilities is analyzed below. At the end of the third 
year, the financial manager sells the company for $10,000. If he maintains the company, 
we know the market company value in this perfect market is $10,000, the cash flow will 
be $1,000 and the cost of opportunity of capital is 10% in the perfect marker.  
 
Arbitrage cannot prevent this kind of behavior. In the future, the financial manager could 
sell Company 3 to any investor, and he could repeat the same actions of the financial 
manager of our example. If the owners of Company 3 were able to sell the firm for 
$10,100, the IRR of their investment would be higher than 11,38%. It is also obvious that 
Proposition II does not hold when debt amortization is involved.  The maximum price the 
financial manager could have paid for Company 1 or Company 2, with this capital 
structure, the configuration of debt amortization and a cost of debt of 5%, is $10,348.00. 
 

 

 
It is very interesting to study from the accounting point of view the evolution of the 
Balance Sheet and WACC of Company 3 during the reporting period.  
 
From year 0 to year 1.  
 
Assets  Company 2  Liabilities&Equity Company 2  
Assets 10,000.00 Debt Perpetuity 4,000.00 
  Equity 6,000.00 
Total Assets 10,000.00 Total Liabilities&Equity 10,000.00 
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Table 7. Company 2 before acquisition 

 
Assets  Company 3 Dollars Liabilities&Equity Company 3 Dollars 
Assets 10,000.00 Debt EPL (Equal payment loan) 4.000.00 
Intangible value (over price paid)  100.00 Equity 6,100.00 
Total Assets 10,100.00 Total Liabilities&Equity 10,100.00 

Table 8. Company 3 balance sheet once acquired 

Liabilities&Equity evolution during Year 1 Dollars 
Loan 4,000.00 
Amortization of EPL 1,268.83 
Total debt end of year 1 2,731.17 
Stock or Equity  
Stock Initial 6,100.00 
New equity Issue 468.83 
Total  Equity 6,568.83 

                                  Table 9. Company 3 evolution of capital structure 

 
Income Statement year 1  
Revenues 1,000.00 
Return from year 1/EBITDA 1,000.00 
Expenses 200.00 
Interest from EPL 200.00 
Profit 800.00 

                             Table 10. Company 3 profit. 

 
 

Cash  
Stock 6,100.00 
Debt 4,000.00 
Acquisition Firm 
A 

-10,100.00 

Amortization EPL -1,268.83 
New equity Issue 468.83 
Return Firm A 1,000.00 
Interest from EPL -200.00 
Total Year 1 0.00 

Table 11. Evolution of cash Company 3 

 
WACC year 1 9.90% 
Cost of equity 13.11% 
E/D+E 60.40% 
Cost of debt 5.00% 
D/D+E 39.60% 
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D+E 100.00% 
Table 12.  WACC of Company 3 during year 1 

If instead of paying $10,100, Company 3 acquires Company 2 for 10,000 the WACC 
would have been 10% and it will be the only year in which Proposition II would have 
work.  
 
From year 1 to year 2 
 
At the end of year 1 the balance sheet is: 
 
Assets   Dollars Liabilities&Equity  Dollars 
Assets 10,000.00 Debt EPL 2,731.17 
Intangible value (over price paid)  100.00 Equity 6,568.83 
  Profit of the year&Retained 

Earnings 800.00 

Total Assets 10,100.00 Total Liabilities&Equity 10,100.00 
Table 13. Balance sheet of Company 3 at the end of year 1, beginning of year 2.  

Liabilities&Equity evolution during Year 2 Dollars 
Loan 2,731.17 
Amortization of EPL 1,332.28 
Total debt end of year 2 1,398.89 
Stock  
Stock Initial 6,568.83 
New equity Issue 468.83 
Total Debt&Equity 7,037.67 

                                 Table 14.  Evolution of Company 3 Capital Structure 

 
Income Statement Year 2 Dollars 
Revenues 1,000.00 
Return from year 1/EBITDA 1,000.00 
Expenses 136.56 
Interest from EPL 136.56 
Profit 863.44 

                             Table 15. Profit during year 2 of Company 3.  

 
Cash Year 2 Dollars 
Amortization EPL -1,332.28 
New equity Issue 468.83 
Return Firm A 1,000.00 
Interest from EPL -136.56 
Total Year 2 0.00 

                                                              Table 16. Company 3 cash evolution 

WACC Year 2 9.90% 
Cost of equity 11.72% 
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E/D+E 72.96% 
Cost of debt 5.00% 
D/D+E 27.04% 
D+E 100.00% 

                                                                Table 17. WACC of Company 3 during year 
2.  

From year 2 to year 3 
 
Assets   Dollars Liabilities Dollars 
Assets 10,000.00 Debt  1,398.89 

Intangible value (over 
price paid)  100.00 

Equity 7,037.67 
Profit of the 
year&Retained 
Earnings 

1,663.44 

Total Assets 10,100.00 Total Liabilities 10,100.00 
Table 18.  . Balance sheet of Company 3 at the end of year 3, beginning of Year 3. 

 
Liabilities&Equity  Dollars 

Loan 1,398.89 
Amortization of EPL 1,398.89 

Total debt end of year 3 0.00 
Stock  

Stock Initial 7,037.67 
New equity Issue 468.83 

Total Equity 7,506.50 
Table 19. Liabilities and Equity evolution during Year 3 

 
Income Statement  Dollars 
Revenues 1,000.00 
Return from year 1/EBITDA 1,000.00 
Expenses 69.94 
Interest from EPL 69.94 
Profit 930.06 

                             Table 20.  Profit in of Company 3 in Year 3.  

Cash Year 3 Dollars 
Stock  
Debt  

Acquisition Firm 
A 

 

Amortization EPL -1.398,89 
New equity Issue 468,83 

Return Firm A 1.000,00 
Interest from EPL -69,94 

Total Year 3 0,00 
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                                                              Table 21. Cash evolution of Company 3 
during year 3. 

WACC Year 3 9.90% 
Cost of equity 10.69% 
E/D+E 86.15% 
Cost of debt 5.00% 
D/D+E 13.85% 
D+E 100.00% 

                                                                   Table 22.  WACC of capital with debt and 
equity proportion at the                        beginning of the 
year 3.  

At the end of the third year the balance shows that there is not debt, Company 3 belongs 
entirely to the owners and the yield of return from the investment is higher than the yield 
of return from assets. 
 
 
 
 
 
 
Assets   Dollars Liabilities&Equity Dollars 
Assets 10,000.00 Debt  0.00 

Intangible value (over 
price paid)  100.00 

Equity 7,506.50 
Profit of the 
year&Retained 
Earnings 

2,593.50 

Total Assets 10,100.00 Total Liabilities&Equity 10,100.00 
Table 23. Balance Sheet at the end of year 3 

 
If the financial manager decides to acquired Company 1 or Company 2 and finance the 
investment with pure equity at the cost of 10% a year, when there is involved equity 
amortization like in a three-year equal payment loan and new issues of equity, the result 
will be different; he could change the cash flows of the assets, but will be unable to 
change the company value.  
 

Year Beginning- 
of- Year 
Balance 

Year-end 
Interest 

on 
Balance 

Total Year-
end 

Payment 

Amortization 
on financing 

End-of-
Year 

Balance 

1 10,000.00 1,000.00 4,021.15 3,021.15 6,978.85 

2 6,978.85 697.89 4,021.15 3,323.27 3,655.59 

3 3,655.59 365.56 4,021.15 3,655.59 0.00 
Table 24. A three-year loan of $10,000,000 with an interest rate of 10% and equal 
annual payments 

The situation is different; the financial manager has transformed the original project into 
a new investment possibility, he has created a synthetic forward with a yield of return of 
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10%, however without changing the value of the firm, proving that financial amortization 
can change the cash flows of the investment, however not the value of the company, 
because there lower cost of debt is not involved in this case.  
 
 Time 0 Time 1 Time 2 Time 3 
Investment CF -10,000.00 1,000.00 1,000,00 11,000,00 
Financing CF 10,000.00   -4,021.15   -4,021.15   -4,021.15 
Net CF 0.00 -3,021.15 -3,021.15 6,978.85 

Table 25. Net Cash Flows to Firm 3. 

 

 

 
If the financial manager of Company 3, chooses to match the structure of the investment 
and financing the result will be zero. Company 3 will receive an uninterrupted stream of 
$1,000 with no end, with a present value of the firm at the end of the third year of $10,000. 
Meanwhile, he will receive $1,000 at the end of each of the three years. The cash flow 
structure of the investment is the same as an interest-only loan. At the end of the interest-
only term the lender, in our case, the investor, will receive the principal.  
 
 Time 0 Time 1 Time 2 Time 3 
Investment CF -10,000.00 1,000.00 1,000,00 11,000,00 
Financing CF 10,000.00   -1,000.00 -1,000.00   -11,000.00 
Net CF 0.00 0.00 0.00 0.00 

Table 26. Net Cash Flows to Firm 3 when investment and financing cash flow 
structure is the same.  

It is clear that M&M Proposition I is just a particular case that occurs when the structure 
of cash flows of the investment and financing are identical. The reasoning of this section 
could have been carried out from a purely mathematical point of view including the 
example at the back. However, this could have prevented an easy understanding of the 
question.   
 
The Experiment or Simulation in an Imperfect Market 
 
The simulation will be carried out in 7 different industries. The study was accomplished 
using the same methodology as in the perfect market. The beginning of this section is 
devoted to showing the kind of investigation implemented for the advertising sector. The 
same kind of analysis was repeated for the rest of the remaining six industries. The data 
available for the advertising industry are the following: 
 

Years Industry 
Name 

Number 
of 
Firms 

Beta Cost of 
Equity E/(D+E) 

Cost 
of 
Debt 

D/(D+E) Cost of 
Capital 

1998 Advertising 25 1.16 11.70% 89.49% 6.80% 10.51% 11.18% 
1997 Advertising 28 1.07 11.21% 90.14% 6.80% 9.86% 10.77% 
2000 Advertising 30 1.31 12.22% 90.66% 8.50% 9.34% 11.87% 
2001 Advertising 36 1.72 14.45% 85.59% 8.50% 14.41% 13.59% 
2002 Advertising 38 1.39 10.12% 81.02% 7.37% 18.98% 9.60% 
2003 Advertising 34 1.19 10.01% 79.77% 6.25% 20.23% 9.25% 
2004 Advertising 35 1.23 10.18% 82.25% 5.72% 17.75% 9.39% 
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2005 Advertising 34 1.56 11.89% 78.72% 6.39% 21.28% 10.72% 
2006 Advertising 36 0.99 9.55% 81.80% 6.70% 18.20% 9.03% 
2007 Advertising 39 1.62 12.64% 71.03% 6.70% 28.97% 10.92% 
2008 Advertising 29 1.44 10.82% 44.19% 6.21% 55.81% 8.25% 
2009 Advertising 36 1.60 10.83% 57.89% 7.84% 42.11% 9.57% 
2010 Advertising 27 1.81 11.88% 74.65% 7.29% 25.35% 10.72% 
2011 Advertising 31 2.02 14.09% 69.80% 5.87% 30.20% 11.61% 
2012 Advertising 32 1.68 11.51% 71.00% 4.76% 29.00% 9.55% 
2013 Advertising 65 1.03 8.19% 65.55% 7.04% 34.45% 7.79% 
2014 Advertising 52 1.18 8.96% 66.39% 3.67% 33.61% 7.18% 
2015 Advertising 44 1.08 8.74% 64.00% 4.52% 36.00% 7.22% 

Table 27. Advertising Industry Data. 

 
 
 
 
The first step will be to calculate the average cost of capital and the respective standard 
deviation of the period. 
 

 

 
The advantage of having the data in percentage is that it is possible to deal with the 
condition of investment decisions are given and permits to choose a subjective value for 
the company.  If the value of the company is $10,000 like in the perfect market, the 

annual return before interest to the company ( ) will be $990. The cost of the perpetuity 
that finances the company, which is the cost of capital of the standard firm in the sector, 
is already known. To determine the confidence interval for confidence level of 
99% and ,  is 2.8982, so the cost of capital will be between 11.09% and 
8.71%. If the same kind of analysis is carried out with debt, the figures will be 6.5% for 
the average and 7.4% for the upper extreme of the confidence interval and 5.6% for the 
lower. 
 
The substitution of the perpetuity by an equal payment loan, like in the perfect market, 
will prove that it is possible to change the value of the company if the IRR of return of the 
new firm is higher than the original cost of capital. The original capital structure will be a 
perpetuity with the same amount of equity and debt as the average capital structure, 
74.66% of equity and 25.34% of debt. The only change in the new company is that debt 
instead of a perpetuity will be an equal payment loan with the same cost.  
 
It is possible to consider three different scenarios. Scenario I will use the average cost 
of capital and the average cost of debt, Scenario II, called the worst scenario, will 
calculate the IRR when the cost of capital is 8.71% the lower extreme yield of return of 
the company and the highest cost of debt, which is 7.4%.  Scenario III, called the best 
scenario, will analyze the situation when the yield of return of the company is the highest 
possible according to our confidence interval and the lowest cost of debt. In the three 
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possible cases, the IRR of return is higher than the cost of capital of the original 
company, proving that it is possible to change the value of the company when financial 
amortization is involved.  
 
 
 Cost of Capital % Cost of Debt % IRR of the new 

Company % 
Scenario I  9.90 6.50 10.64 
Scenario II 8.71 7.40 8.99 
Scenario III 11.09 5.60 12.28 

Table 28. Result of the simulation. 

Although it is possible to calculate the confidence interval for the cost of capital and debt, 
from the practical point of view, it is more accurate and realistic to analyze the possible 
scenarios taking into consideration the real cost of debt of the time data series. This time 
the kind of loan has to be different of an EPL because the cost of debt will change from 
one year to another. If we want to maintain debt amortization in three years like in the 
case of an EPL, the maturity of the loan could change; it could be two years or 4 years 
depending on the cost of debt. To avoid this situation, the analysis changes the way of 
amortizing debt; in this case, amortization will be an equal amount each of the three 
years.  The simulation takes into consideration the comparison of the average cost of 
capital with the cost of debt in the period considered. To illustrate, let's consider the year 
1998. 
 

Assets  Company 3 Liabilities&Equity Company 3 
Assets 10,000.00 Equity 7,466.25 
  Debt EPL 2.533,75 
Total 10,000.00 Total 10,000.00 

Table 29.  Balance Sheet of Company 3. 

The debt of the company will be amortized over the next three years. 
 

Cost of Debt % 

Year 1 6.80 
Year 2 6.80 
Year 3 8.50 

Table 30. Debt data 

 
Year Beginning- 

of- Year 
Balance 

Year-end 
Interest 
on 
Balance 

Total Year-
end 
Payment 

Amortization 
on financing 

End-of-
Year 
Balance 

1 4,043.34 234.51 1,582.29 1,347.78 2,695.56 
2 2,695.56 156.34 1,504.12 1,347.78 1,347.78 
3 1,347.78 80.87 1,428.65 1,347.78 0.00 

Table 31. Calculation of  year payment  
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Year 0 1 2 3 

Investment CF -10,000.00 989.94 989.94 10,989.94 
Financing CF 2,533.75 1,016.88 959.45 916.37 
Net CF -7,466.25 -26.94 30.49 10,073.57 

Table 32. Net cash flows of Company 3.  

The IRR will be 10.50 higher than the cost of capital, which is 9.90%, 0.6% higher.  
 
 
 
 
 
The results for the Advertising industry during the period considered are: 
 

 IRR>Cost of 
Capital 

Difference 

1998 YES 0.60% 
1999 YES 0.49% 
2000 YES 0.33% 
2001 YES 0.44% 
2002 YES 0.66% 
2003 YES 0.80% 
2004 YES 0.81% 
2005 YES 0.71% 
2006 YES 0.69% 
2007 YES 0.67% 
2008 YES 0.64% 
2009 YES 0.53% 
2010 YES 0.73% 
2011 YES 0.89% 
2012 YES 0.97% 
2013 YES 0.91% 
2014 YES 1.18% 
2015 YES 0.94% 
Average YES 0.74% 

                                       Table 33. Advertising 

For the year 2014, the cost of debt for the year 2016 has been considered the average 
of the cost of debt during the period. For the year 2015, the average of the period is 
considered the cost of debt of the year 2017 and 2018. 
 
The results for the other industries have been: 
 
 

Scenario IRR>Cost of 
Capital 

Difference 

Average YES 0.49% 
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Worst YES 0.16% 
Best YES 0.81% 
 IRR>Cost of 

Capital 
Difference 

1998 YES 0.25% 
1999 YES 0.21% 
2000 YES 0.14% 
2001 YES 0.19% 
2002 YES 0.30% 
2003 YES 0.45% 
2004 YES 0.45% 
2005 YES 0.43% 
2006 YES 0.45% 
2007 YES 0.44% 
2008 YES 0.46% 
2009 YES 0.38% 
2010 YES 0.77% 
2011 YES 0.87% 
2012 YES 0.81% 
2013 YES 0.66% 
2014 YES 0.79% 
2015 YES 0.68% 
Average YES 0.49% 

                                       Table 34. Aerospace 

 
Scenario IRR>Cost of 

Capital 
Difference 

Average YES 0.93% 
Worst YES 0.23% 
Best YES 1.62% 

 IRR>Cost of 
Capital 

Difference 

1998 YES 0.54% 
1999 YES 0.46% 
2000 YES 0.34% 
2001 YES 0.41% 
2002 YES 0.59% 
2003 YES 0.84% 
2004 YES 0.92% 
2005 YES 0.88% 
2006 YES 0.86% 
2007 YES 0.74% 
2008 YES 0.64% 
2009 YES 0.73% 
2010 YES 1.43% 
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2011 YES 1.65% 
2012 YES 1.48% 
2013 YES 1.21% 
2014 YES 1.52% 
2015 YES 1.25% 

Average YES 0.93% 
                                        Table 35. Air Transport 

 
 
 
 

 
Scenario IRR>Cost of 

Capital 
Difference 

Average YES 0.37% 
Worst YES 0.15% 
Best YES 0.58% 
 IRR>Cost of 

Capital 
Difference 

1998 YES 0.23% 
1999 YES 0.18% 
2000 YES 0.13% 
2001 YES 0.16% 
2002 YES 0.36% 
2003 YES 0.39% 
2004 YES 0.37% 
2005 YES 0.28% 
2006 YES 0.27% 
2007 YES 0.26% 
2008 YES 0.28% 
2009 YES 0.29% 
2010 YES 0.53% 
2011 YES 0.58% 
2012 YES 0.57% 
2013 YES 0.50% 
2014 YES 0.62% 
2015 YES 0.51% 
Average YES 0.37% 

                                        Table 36. Apparel 

 
Scenario IRR>Cost of 

Capital 
Difference 

Average YES 0.49% 
Worst YES 0.26% 
Best YES 0.72% 
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 IRR>Cost of 
Capital 

Difference 

1998 YES 0.37% 
1999 YES 0.29% 
2000 YES 0.19% 
2001 YES 0.26% 
2002 YES 0.39% 
2003 YES 0.47% 
2004 YES 0.46% 
2005 YES 0.44% 
2006 YES 0.46% 
2007 YES 0.49% 
2008 YES 0.50% 
2009 YES 0.45% 
2010 YES 0.69% 
2011 YES 0.74% 
2012 YES 0.66% 
2013 YES 0.54% 
2014 YES 0.70% 
2015 YES 0.60% 
Average YES 0.49% 

                                       Table 37. Electrical Equipment 

 
Scenario IRR>Cost of 

Capital 
Difference 

Average YES 0.32% 
Worst YES 0.03% 
Best YES 0.60% 

 IRR>Cost of 
Capital 

Difference 

1998 YES 0.15% 
1999 YES 0.12% 
2000 YES 0.10% 
2001 YES 0.23% 
2002 YES 0.32% 
2003 YES 0.34% 
2004 YES 0.35% 
2005 YES 0.30% 
2006 YES 0.24% 
2007 YES 0.12% 
2008 YES 0.13% 
2009 YES 0.16% 
2010 YES 0.44% 
2011 YES 0.62% 
2012 YES 0.57% 
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2013 YES 0.50% 
2014 YES 0.55% 
2015 YES 0.44% 

Average YES 0.32% 
                                        Table 38. Tobacco 

 
 
 
 
 

 
 

Scenario IRR>Cost of 
Capital 

Difference 

Average YES 0.56% 
Worst FALSE -0.08% 
Best YES 1.21% 

 IRR>Cost of 
Capital 

Difference 

1998 YES 0.15% 
1999 YES 0.14% 
2000 YES 0.21% 
2001 YES 0.41% 
2002 YES 0.63% 
2003 YES 0.49% 
2004 YES 0.37% 
2005 YES 0.16% 
2006 YES 0.28% 
2007 YES 0.34% 
2008 YES 0.52% 
2009 YES 0.50% 
2010 YES 1.16% 
2011 YES 1.26% 
2012 YES 1.01% 
2013 YES 0.77% 
2014 YES 1.03% 
2015 YES 0.80% 

Average YES 0.56% 
                                        Table 39. Utility Water 

Only on one occasion, it is impossible to increase the value of the company substituting 
the perpetuity by a finite time debt of the same cost. The explanation is very simple, the 
cost of capital, which is also the yield of return of the assets is lower than the cost of 
debt. This is the condition that the capital structure must fulfill not to increase the 
monetary value of the firm. For this reason, it is obvious that a Monte Carlo analysis or 
similar is not necessary, the limits for implementing the substitution of the original capital 
structure are clear. 
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Conclusions 
 
Modigliani and Miller (MM) showed that financing decisions do not matter in perfect 
markets. The analysis carried out in a perfect market proves that changes in capital 
structure can modify the cash flows of the firm or project, thus affecting value. The 
standard analysis assumes in an implicit way that both investment and financing have 
the same cash flow structure. When the cash flow structure is different, the analysis does 
not confirm the validity of the separation rule. Proposition I is just a particular instance in 
finance theory. The cogency of the separation rule in a perfect market must be tested 
under perfect market conditions, and this justifies the simulation, experiment or analytical 
study executed. An empirical research cannot elucidate this question; it will only tell if 
the theoretical assertion was corroborated in an imperfect market, not if it is wrong from 
the theoretical point of view. 
 
Capital structure is not just a combination of debt and equity. The firm can issue dozens 
of distinct securities in countless combinations, and these mixtures can change the cash 
flows of the firm. The study in the perfect market confirms that financial amortization and 
the lower cost of debt is the key factor that produces such transformation. If financial 
amortization is involved, debt and therefore leverage should be considered as possible 
causes of changes in the value of the firm. It is already admitted that in practice, in 
imperfect markets, capital structure does matter; however, the financial manager needs 
to know what kinds of market imperfection to look for. The lesson to take away from this 
analysis is that financial amortization is another faultiness to add to the list, and that 
mathematical finance; is the tool that will permit the financial manager to implement and 
understand the strategies to increase the value of the firm. 
 
Under imperfect capital markets, the research has to be different to nowadays-
econometric and statistical approach.  Statistical results refer to the characteristics of a 
group based on an analysis of mass data. The aim of the research is to find if it is possible 
for a firm to change its value due to variations in its capital structure when investment 
decisions are given, trying to refute Proposition I, not to analyze the behavior of a group 
of companies. This justifies the creation of an average company that represents the 
industry with real market data. The result shows that it is possible to implement the 
substitution of the perpetuity by a finite time debt increasing the value of the company. 
The only occasion in which it is not worth substituting the perpetuity shows that the lower 
cost of debt is essential if the financial manager wants to increase the value of the 
company.  
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