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Introduction 
 

 

Let us start this introduction with a question, to which you can answer by choos-
ing one of the replies presented below. 

Question: «In the renewal of a financial investment, like a term deposit for exam-
ple, of 25 thousand euros, your bank will credit the account in 500 euros of interest, 
at the end of a year. Will you accept the renewal of the investment under these con-
ditions?» 

Replies: 

a) I do not accept because I have the same amount invested in an Equity Fund 
that last year got a profit of 1,100 euros; 

b) I accept because, in times of crisis, 500 euros is an amount that one should 
not reject; 

c) I accept because this deposit generated an interest of 990 euros last year and, 
making the average with the 500 euros, I get, per year, an interest that is 
greater than the competitor bank is offering; 

d) I accept because I have all my savings in this Bank and our relationship is 
based on mutual trust; 

e) I do not accept because the Bank must offer at least the same interest as last 
year's. 

 

If you chose any of the presented replies to answer to the question, we suggest 
that you continue reading the next chapters of this book. 

In fact, all those answers are wrong. None of them serves to answer the question 
posed at the beginning and, more, none serves to answer correctly in a decision- 
-making situation of any investment. It is not just the numbers not being the adequate 
or the reply being inappropriate for the type of investment in case. No, all responses 
contradict at least one basic principle of the financial theory and, as such, the correct 
financial decisions cannot be taken based in those types of approach. 
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Let's see then what are these basic principles of financial theory that can be 
found in the theoretical topics and in many practical cases presented over the fol-
lowing 4 chapters in which the book unfolds. 

 

Risk versus Return 

If we undertake a higher risk in a certain investment, we will require a greater ex-
pected return to compensate for that additional risk. Similarly, if we choose a safer 
investment, we will not be able to require a level of return that corresponds to riskier 
investments. Concerning this principle we will work with the risk premiums in Chapter 
4, for investment project analysis. 

 

Risk Profiles 

According to the level of financial wellness and the personal and professional 
context, each investor has a particular risk profile. Normally we recommend riskier 
investments, of which shares are the most traditional example, to the investors that 
are able to save significant amounts of money for extended periods of time (long 
term: more than five years). So, to decide about a particular investment, the investor 
should only do comparisons within the range of possibilities that relate to his risk 
aversion. The first criterion of choice has to be the risk and not the return, contrary of 
what happens in reality very frequently. The greed, so typical of human being, unduly 
outshines one's rationality in the decision-making process. In Chapter 1, of Time 
Value of Money, we will work with opportunity costs for each type of investment that 
we analyse. 

 

Opportunity Costs 

All the investment has an opportunity cost. Whether it's a savings deposit, securi-
ties of the capital market (bonds and shares), assets invested in companies (Capital 
and Operating) or an investment in a specific project, they all need to generate a 
profit that will be at least the same as the one which can be generated by an alterna-
tive investment (of equal risk and maturity). In the business context we are often led 
to forget this principle. Or because we get satisfied in that the company simply is 
profitable or because, just looking for the maximization of profit, we forget that this 
can have severe implications at the level of the financial stability of the company, 
putting at risk its own solvency. It is more this way of analysing the risk vs. return that 
we will try to address in Chapter 3 of the study of profitability and solvency of the firm. 
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We must forget the past 

What distinguishes the financial theory from the accounting theory lies in the ob-
jective of each one. While the latter serves to report and conclude on the past activ-
ity, financial theory aims to help in investment decision making and, therefore, influ-
ence the future. No past event, being income or expense, must be considered in 
deciding on a particular investment. Only the income and expenses arising from the 
investment thought to be carried out, are important for assessing the relevance of 
undertaking the capital expenditure. It is on this view that we will only consider the 
incremental and ignore the so-called «sunk costs» in the analysis of investment pro-
jects on Chapter 4. 

 

Diversification 

Although we do not dedicate any chapter of this book to portfolio management, 
where this issue is very important, we want to point out that diversification appears as 
one of the most useful tools for the correct financial decision making because, as it is 
almost always very simple to implement, it has as a consequence that we can easily 
obtain the same expected return, assuming a lower level of risk. 

There are two main types of risk: credit and price (market). So, whenever there is 
prove of not being too expensive, investors should allocate their investments by dif-
ferent issuers and different types of assets. Besides resulting in lower volatility of the 
asset values, it allows the availability of flows in different moments in time, which 
helps in a good financial management of the liquidity. We will describe the range of 
assets that we can find in the financial markets in Chapter 2. 

 

The future is not a mirror of the past 

Despite of being the principle that has triggered further studies in the theory of fi-
nance, it was, in practice, the most ignored throughout the decade of flowering of the 
financial engineering that culminated in the great crisis of 2008 onwards. To think that 
the facts of the past will repeat in the future, is to ignore completely all the random-
ness of events to come and the contextual changes and circumstances of our exis-
tence. There are so many examples of «nothing is as before». Take the case of 
September 11: a terrorist attack that changed completely the perception of the global 
level of risk; and the bankruptcy cases (banks and countries) in the subprime crisis: 
that questioned the concept that we have of the risk free rate. Basing investment 
decisions on past behaviours can become more risky than doing it on the basis of 
future perspectives. Nor in real life, nor in Finance, the past determines the future. 
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TIME VALUE OF 
MONEY 

 

 

 





 

 

 

 

Theory 
 

 

 

Returning to the question at the beginning of the chapter of the introduction, with 
a slight amendment, shall we renew the 25,000 euros investment in the bank in order 
to have 26,000 euros in two years? 

 
 

Compounding and Future Value 

Before answering the question, there is a fact about which there is no doubt: the 
value to receive in the future will have to be always higher than the present value that 
we reject to spend immediately. Otherwise, what sense would it be in giving the 
money to an institution that, itself, will invest that money to get a return of it? Offer 
this opportunity for profit implies a reward in return: the interest. 

So, when we talk of a particular capital, we know that it will take different values 
as time is passing. More time will imply more interest and, consequently, a higher 
future value. This is the basic concept of the financial calculation: compounding, 
which means to add an interest to a capital (principal) as time goes by. 

Answering the question, we would never accept to receive the 25,000 euros after 
investing this same amount in a term deposit for two years. The value that to us is 
equivalent to these 25,000 euros, but two years later, will be a different one because 
it will have to be sufficiently increased to include interest. How enough is the in-
crease? Which is the appropriate interest amount? 

The answer to these last questions will eventually be the answer to the former 
question. 
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Opportunity Cost 

In order to add interest to a capital, we first need to identify the level of interest 
rate suitable for the operation in question. On the question posed at the beginning of 
this chapter, the interest rate to consider shall meet the following requirements: be at 
least the one offered by the competitor banks that have the same level of credit risk 
of the bank where is being renewed the investment, for the same term (in this case 2 
years). 

For other type of investment, or financing, we shall follow the same reasoning in 
identifying the appropriate interest rate: we seek, respectively, the highest, or the 
lowest, profitability, or cost, of the alternatives of equal risk and maturity. 

This rate to be found is our compounding rate or, as we shall see further, it can 
also work as a discount rate. It is what we could call the «fair rate» for the operation 
that we are evaluating. 

The interest rate that effectively is used by the financial institution in a specific 
operation can differ from the one that we have identified as the opportunity cost, as 
described above. By comparing both rates, and the future values that they generate, 
we can conclude whether we shall accept or not the financial transaction in question. 

After identifying the interest rate for the transaction, we will have to calculate the 
interest. There are two ways, or methodologies, to determine the interest in a finan-
cial transaction: Simple Interest and Compound Interest. 

 
 

Simple Interest 

The main features of this methodology are the following: 

• Mostly used in short-term transactions (up to one year); 

• The interest, for each period of time, is always calculated on the basis of the 
capital at the beginning (Principal); 

• The interest, determined in a period, is not subject to interest in the following 
periods; 

• The interest is always proportional to the elapsed time (initial capital × interest 
rate for a given time period × number of units of this period of time); 
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• With C being the initial capital, r the annual interest rate1 and n the number of 
years, the future value, or accumulated value, M, can be determined by: 
M C C n r= + × ×  or, simplifying, ( )1M C n r= × + × . 

 

Imagine that on the question of the beginning of the chapter we conclude that the 
interest rate corresponding to the opportunity cost is 2.5% per year. In Simple Inter-
est, the value that the Bank should return at the end of two years is 26,250 euros 
( 25, 000 25, 000 2 2.5%M = + × × ). 

 

Decision Making 

At this point we can already answer the question that started this chapter. Com-
paring the «fair value» with the value promised by the Bank, we came to the conclu-
sion that the latter is insufficient. Thus, we must reject the offer of this Bank and re-
new the investment in the alternative Bank that offers us the 2.5% per year. 

From this conclusion, that the interest rate offered by the bank in case is less than 
the opportunity cost, two questions may arise: 

• What is the level of the interest rate that is effectively being offered by the 
Bank? 

• What is the maximum amount that we will be willing to invest if the Bank only 
offers 26,000 euros at the end of two years? 

 

Effective Rate 

The answer to the first of these questions leads us to the concept of effective rate 
and more specifically in that case, effective annual rate. 

If we started a period of time with a capital of A and, as a result of a certain finan-
cial transaction, we ended this period with a compound value of B, the effective rate 
or the rate at which effectively the capital was invested or, furthermore, the «true» 
rate of the operation in that period of time, is easily calculated using the compound 
equation described above. In this case will be 1B A A r= + × × , A and B being the 
values of initial and compound capital, respectively, and r our unknown variable: the 
effective rate on a particular length of time that, in this case, was exactly one (year). 

Let us now answer the same but to the specific question of the beginning of the 
chapter: the Bank offers 26,000 euros, at the end of two years, to renew the invest-

                                                                            
(1) The reference period in financial terms is the annual period. We will see later how to deal with 

rates that relate to a different period. 
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ment of 25,000 euros. What is the effective annual rate offered? Reply: 

( )26, 000 25, 000 1 2 2%r r= × + × ⇔ = . Each year, the annual rate offered is 
of 2%. Note that if we consider that the period of the rate is two years, the effective 
rate would be 4% (n = 1) and we confirm the proportionality of the interest in relation 
to time, a main feature of the Simple Interest. 

 

Discounting and Present Value 

The second of the above questions leads us to a calculation that is opposite to 
compounding. In fact, now we do not want to find the future value that is equivalent to 
a certain present value. What we want to know now is what is the value that we are 
willing to consider in the present, for the renewal of the investment, with the perspec-
tive of receiving a given value in a future moment. We want to find the present value 
and to do so we will need to discount that future value. 

We have to use the same compounding equation previously set, since only this 
considers the inclusion of the «fair» interest over time. Yet, our unknown now is the 
present capital and not the future value. 

Considering the same data that we have used on the question of the beginning of 
the chapter, the value that we are willing to renew in the investment is 24,761.90 
euros in face of 26,000 euros that are being offered for after two years. The result 

was obtained from 26,000 2 2.5%C C= + × ×  or 26,000
1 2 2.5%

C =
+ ×

. By investing, at 

most, the 24,761.90 euros, we can get, at least, the 2.5% annual return that consist, 
in this example, in our cost of opportunity. If we invest the 25,000 euros, we already 
know that we will only get 2% per year. 

 
 

Compound Interest 

Although the name of this methodology, compared to the previous one, suggests 
a greater complexity or difficulty of calculation, this is not true and, for certain opera-
tions, such as with many financial flows, this is the system that turns out to be most 
simple of using. In addition, and as we will see by its main features, this is the system 
that includes in its calculation the interest compounding for all streams generated in 
an operation, without exception. For these reasons, it is no wonder that there is a 
clear preference for the use of this interest system by the participants in the financial 
markets and investments evaluation in general. 

Despite the differences between them, the two regimes are bound to follow the 
same basic methodology, they have to respect the principle of the opportunity cost. 
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The main features of the Compound Interest are the following: 

• Mostly used in medium and long term (more than one year and five years, 
respectively); 

• The interest, for each period of time, is always calculated on the basis of the 
capital at the time of the beginning of the period in question (with accrued inter-
est of prior periods); 

• The interest, determined in a period, earns interest in following periods; 

• The interest is not proportional to the elapsed time; 

• Being C the initial capital, r the annual1 interest rate and n the number of years, 

the future value, or compound value, M, is given by: ( )= × +1 nM C r  that re-

sults from simplifying ( ) ( ) ( )= × + × + × × +�������	������
1 1 .... 1

n times

M C r r r . 

 

Also in this system we will consider, to answer the specific question of the begin-
ning of the chapter, that the interest rate corresponding to the opportunity cost is 
2.5% per year. So, in Compound Interest, the value that the Bank should return at the 
end of two years is 26,265.63 euros, because ( )= × + 225, 000 1 2.5%M . 

Note that the future value at the end of two periods of time in which the rate is de-
fined, in this case two periods of one year, is greater in Compound Interest than in 
Simple Interest (26,265.63 euros against 26,250 euros), caused by the fact that in 
Compound Interest we have interest on interest from the second year compounding. 

 
 

Decision Making 

We can already answer the question that started this chapter in this other interest 
system. Comparing the «fair» value with the one promised by the Bank, also here we 
come to the conclusion that the latter is insufficient. So, we reject the offer of our 
current Bank and we must renew the investment in the alternative Bank that offers 
2.5% per year. 

The same additional issues may also be placed in this case: 

• What is the level of the interest rate that is actually being offered by the Bank? 

• What is the maximum amount that we will be willing to invest if the Bank only 
offers 26,000 euros at the end of two years? 

                                                                            
(1) The reference period in financial terms is the annual period. We will see later how to deal with 

rates that relate to a different period. 
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Effective Rate 

Also here, the answer to the first of these questions leads us to the concept of 
effective annual rate, calculated now in Compound Interest. 

In the same way as we did for the Simple Interest, in this we will use the equation 
of its specific compounding, being the unknown the effective rate that we want to find. 

In the case of the question raised earlier: the Bank offers 26,000 euros, at the end 
of two years, to renew the investment of 25,000 euros. What is the effective annual 
rate that is offering? Answer: ( )= × + ⇔226, 000 25, 000 1 r  = 1.9804%r . Each 
year, the annual rate offered on Compound Interest is 1.9804%. Note, that if we con-
sider that the period of the rate is two years, the offered interest rate would be 4% 
(n = 1), and we confirm the non-proportionality of interest in relation to time, the un-
mistakable feature of the compound interest. 

Finally we call the attention for the fact that the annual rate is, in this case, lower 
than the one found in Simple Interest (1.9804% against 2%). This is due to the fact 
that we are facing a two-year operation in which, in the case of compound interest, 
we managed to get an increase in interest in the second year (by compounding the 
interest on the interest of the first year), so the rate does not need to be as high to get 
to same future value at the end. 

 

Discounting and Present Value 

Once again the second of those questions leads us to do the opposite calculation 
of compounding: discounting. Also in Compound Interest we want to know what will 
be the value that we are willing to consider in the present for the renewal of the finan-
cial transaction, in face of a concrete value that is being offered to a future moment. 

In Compound Interest, using the respective equation of compounding, the value 
with which we are willing to renew the investment of the example we have been fol-
lowing is 24,747.17 euros, in face of 26,000 euros that are being offered for two 

years from now. The result was obtained from ( )= × + 226, 000 1 2.5%C  or 

( )
=

+ 2
26, 000

1 2.5%
C . By investing a maximum of 24, 747.17 euros, we will be able to 

get at least the 2.5% annual return that is, in this example, our opportunity cost. If we 
invest 25,000 euros, we already know that we will only get 1.9804% per year. 
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Stated Rate versus Effective Rate 

Let’s think now in a little different question from what we have treated since the 
beginning of the chapter. Let us assume that we renew the financial investment by 
25,000 euros, for two years, but now the Bank will calculate the interest every month. 

If the annual interest rate declared by the Bank for this operation is 2%, to calcu-
late the interest, each month, we will have to divide that by 12, obtaining a monthly 
rate of 0.1667%. Note, that if you do the calculation of interest month by month, 12 
months in the year, it results in a different cumulative interest, at the end of the year, 
from the one we can get by doing a single annual calculation. And this is because, 
regardless of the interest being actually paid or not, by calculating interest on a 
monthly basis we are enabling one of the two following possibilities: 

• That this interest, if paid, could be put to earn interest in a new investment; 

• That this interest, if not paid and kept in the investment itself, can earn interest 
in the following months. 

 

Thus, if we calculate the annual interest at once with the declared rate, we would 
get a smaller compound value than the one we get when we calculate the interest 
more than once a year, in this case 12 times. This leads us to an apparent inconsis-
tency between the annual rate of 2%, presented by the Bank, and the annual effec-
tive rate that results from the effective interest that we can get at the end of a year by 
calculating it more than once during that period. That rate declared by the financial 
institution consists of a stated rate (facial, apparent) by counterpoint to the effective 
rate that reflects the true interest accumulated in the same period. This effective rate 
is to be calculated by including the effect of interest on interest. 

Let us proceed to the calculation of the effective annual rate, for our example, 
corresponding to a stated annual rate (SAR) of 2%, when the calculation of interest is 
done on a monthly basis. So, that annual rate is an effective rate of 2.0184%, result-

ing from § ·+ = +¨ ¸
© ¹

122%
1 1

12
r  thus ( )= + −121 0.1667% 1r . Note that, in reality, 

what we are doing is to repeat a monthly interest compounding by 12 months, on the 
system that calculates interest on interest, the Compound Interest. 

To clarify the differences between the various types of rates and their designa-
tions, we will make the following synthesis: 

• ( )12r : stated annual rate with monthly compounding or, generally, ( )mr : stated 
annual rate with a frequency of m compoundings per year. This is the type of 
rate declared by the financial institutions, unless they indicate the effective rate. 
This stated rate cannot be used as it is, in the case of more than one com-



22  I N T R O D U C T I O N  T O  F I N A N C E  

pounding per year. In this case it has to be divided by the frequency of interest 
calculation in the annual period; 

• 12r : effective monthly rate, that is, the result of dividing the stated annual rate 

by the number of compoundings in the year, in this case 12, or, generically, mr : 

effective rate for the sub-period repeating m times in the year. This is the rate 

that can be used in the calculation of the sub-period interest: 
( )= m

m
r

r
m

; 

• r : effective annual rate (EAR) that results from 
( )§ ·

+ = +¨ ¸
© ¹

1 1
m

mr
r

m
 or 

( )+ = +1 1 m
mr r . If we want to use this rate to calculate future values, we 

can do it only if we use it once in the annual period. 
 

Let’s see if we are already at ease in the use of the several possible rates. Imag-
ine that, in our example, we need to know what is the future value of our investment 
after six months. The same can be obtained from the following ways: 

• § ·= × + =¨ ¸
© ¹

62%
25, 000 1 25, 251.04

12
M , using the stated annual rate, forci-

bly transformed into effective monthly; 

• = × =625, 000 1.001667 25, 251.04M , using directly the effective monthly 
interest rate; 

• ( )= × + =0.525, 000 1 2.0184% 25, 251.04M , using the effective annual 
rate, but to compound only for half a year. 

And what will be then the effective rate for the six-month period? Following the 
above calculations, that rate can be obtained by the following ways: 

• 
( )§ ·

+ = +¨ ¸
© ¹

6
12

21 1
12

r
r   or  § ·+ = + ⇔ =¨ ¸

© ¹

6

2 2
2%

1 1 1.0042%
12

r r ; 

• ( )+ = + 6
2 121 1r r     or  + = ⇔ =6

2 21 1.001667 1.0042%r r ; 
 

• ( )+ = + 0.5
21 1r r      or  ( )+ = + ⇔ =0.5

2 21 1 2.0184% 1.0042%r r . 

 

Thus, ( )= × + = × =25, 000 1 1.0042% 25, 000 1.010042 25, 251.04M euros, 
as it could not be otherwise. Note that the effective semi-annual rate is being used 
only once in the semester, while the effective monthly rate is used six times in the 
semester and the effective annual rate is used a «half» of its time in the semester. 
The stated annual rate was never used directly. 
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Annuity 

Let’s consider the following example, a variant of the initial case: we do the in-
vestment of 25,000 euros, at the annual rate of 2%, with the perspective of receiving 
from the Bank not only a future value but rather a set of future cash flows, in this case 
a constant annual amount during 20 years. It is the case in which an amount invested 
today will give rise to multiple future regular payments. At first glance it seems that 
this financial operation does not fit in the compounding or discounting equations that 
we looked before. But in fact, if we analyse better, we can conclude that, at the pre-
sent moment we are not doing a sole investment but twenty. The shortest will last 
one year and the longest will have a maturity of 20 years. The condition that must be 
met is that the future annual cash flows must be all the same. This way, the 20 
amounts to be invested in the present will be all different, since each one will earn 
different amounts of interest, caused by their different maturities. Thus, we can es-
tablish a single equation that results from the sum of the several, in this case 20, 
compounding/discounting equations that we identify in the operation in case. Without 
this single equation we would have more unknowns than there are equations. Let's 
see: 

With nA  representing the investment, made today, that will mature in n and R the 
annual constant cash flow, we have, 

• ( )× + =1 1 2%A R ; 

• ( )× + =2
2 1 2%A R ; 

• ...; 

• ( )× + =20
20 1 2%A R . 

 

or, using the discounting equations, 
 

• 
( )

=
+1 1 2%
R

A ; 

• 
( )

=
+

2 21 2%

R
A ; 

• ...; 

• 
( )

=
+

20 201 2%

R
A . 
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As we know that + + + =1 2 20... 25, 000A A A , then, 
 

 
( ) ( ) ( )

= + + +
+ + +2 3

25, 000 ...
1 2% 1 2% 1 2%

R R R
 

 

          
( ) ( )

+ +
+ +19 20

...
1 2% 1 2%

R R
 

 

We end up then with a sole equation with one unknown for which we can find the 
solution. 

To this type of equation, more comprehensive than the simple compound-
ing/discounting one analysed formerly, we give the name of equation of equivalence 
of capital. This represents the same concept of the other but just for more than a 
cash flow of each nature: in a financial transaction, the value of the set of cash flows 
of one nature (outflows) has to be equal to the value of the set of cash flows of differ-
ent nature (inflows), when all are represented in the same moment in time. Note that 
all streams in that concrete equation are represented at the present moment (the 
future flows are discounted for today). If they were not represented in the same mo-
ment in time, the equality between the opposite nature flows could not be estab-
lished, because of the effect of the interest that accrues with the passage of time. 

We know that the equation represented above has a solution but getting it is time 
consuming and tedious. We have to add all the present values of the set of future 
cash flows, of the several R. However, when looking at the mathematical succession 
on the right side, we conclude that we can use the calculation formula of geometric 
progressions to replace the sum of that multiplicity of values by a much simpler cal-
culation. 

Thus, that same equation can be represented as follows: 
 

 
( )−− +

= × ⇔ =
201 1 2%

25, 000 1, 528.92
2%

R R  

 

Finding the solution to R reveals to be a much faster procedure. 

To the set of R that mature in a regular pace in time, we give the name of Annu-
ity, in this case of 20 annual flows. Because they are a constant value, it allows us to 
use that very simple calculation formula. 
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Generally, if we have a stream of regular payments that lasts for a certain number 
of periods, each payment assuming a constant value and occurring at the end of 
each period to which they relate, we say that we are in the presence of a constant 
ordinary annuity. The present value of this annuity, i.e., the sum of all the present 
value of the future payments, is represented as follows 
 

 
( )−− +

× = × 
1 1 n

n r
r

R A R
r

 

 

 

Effective Global Annual Rate (EGAR) 

We will use the financial operation of the previous example assuming now that 
the bank charges the customer a set of fees, which is not surprising in the context of 
the current banking practice. 

Thus, we invest the 25,000 euros today to receive in a year's time and then every 
year for 19 times the constant value of 1,528.92 euros. We know that the interest rate 
used by the Bank is of 2% per year. However, the bank will charge the following fees: 
0.5% of the principal at the beginning and 10 euros with each annual payment. Does 
the 2% annual rate reflect the true return on this financial transaction? Certainly not. 
The future payments were calculated above based on 2% interest rate but now, 
adding the fees, we are subject to an increase in the initial outflow and a reduction of 
the future receivables. Of course, we are led to ask this question: what is then the 
effective rate of return of our investment? What is the rate that already includes all 
the costs that we have to bear in order to obtain that financial transaction? In other 
words, what is the Effective Global Annual Rate (EGAR) of this operation? 

Note that with the interest rate offered by the Bank we were able to determine the 
cash flows to be received in the future. Then, with these known streams and subse-
quently adjusted to all the extra fees and taxes, we can compute the overall effective 
rate, that is, the true rate of the transaction as a whole. 

Let's calculate the EGAR for the example we have been following. We will estab-
lish a capital equivalence equation, as we did previously, but the streams are now all 
known and include all fees, and the rate to compound or discount on the equation 
cannot be a simple interest rate but rather the global effective rate that we want to 
determine. 



26  I N T R O D U C T I O N  T O  F I N A N C E  

Thus, being t the EGAR, 

 ( ) ( )−− +
× = − × ⇔ =

201 1
25, 000 1.005 1, 528.92 10 1.8806%

t
t

t
,  

 

solved using, for example, the IRR function of the Microsoft Excel. 
 

The EGAR is our unknown in a capital equivalence equation that includes the real 
streams that will happen in the financial transaction, and not merely those that result 
from the establishment of the interest. It is then an internal or intrinsic rate for the 
transaction in question, and can be determined for any type of operation, whether it is 
an investment, as in this case, or a financing, the most common case of operations 
with several fees. 

 

 



 

 

 

 

Formulas 
 

 

 

� SIMPLE INTEREST 

 

• = ×Compound or Future Value Present Value  

                         ( )× + ×1 number of periods interest rate  

 

• =
+ ×

Future Value
Present Value

1 number of periods interest rate
 

 

• = ×Effective Annual Interest Rate Rate of the sub-period  

                        × number of sub-periods in the year  

 

� COMPOUND INTEREST 

 

• = ×Compound or Future Value Present Value  
 

                         ( )× + number of periods1 interest rate  

 

• 
( )

= =
+ number of periods

Future Valule
Present Value

1 interest rate
 

 

         ( )−= × + number of periods1 interest rateFV  

 
• + =1 effective annual interest rate  

 

   ( )= + number of sub-periods in the year1 rate of the sub-period  

 

• = stated annual interest rate
rate of the sub-period

number of sub-periods in the year
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• + =1 effective annual interest rate  
 

 § ·= +¨ ¸
© ¹

number of sub-periods in the yearstated annual interest rate
1

number of sub-periods in the year
 

 
 

• = × =Present Value of the Annuity with  payments equal to n rn T T A  
 

 = ×Value of the constant payment  

   
( )−− +

×
number of payments of the annuity1 1 interest rate of the annuity period

interest rate of the annuity period
 

 
 

• =Present Value of the Perpetuity  
 

 = Perpetual constant payment
interest rate of the annuity period

 

 

• =Present Value of the Perpetuity with growth  
 

 =
−

first payment
interest rate of the annuity period growth rate of payments

 

 

 

 



 

 

 

 

Solved Exercises 
 

 

 

 

 EXERCISE 1.01 

 

Mr Alfa lent 1,000 euros to a friend for an undefined period of time. Both agreed 
on a 5% annual interest rate. After three years the friend had already paid three an-
nual values of 50 euros each, and by then wanted to reimburse his debt. 

a) How much does the friend still owes to Mr Alfa? 
b) What is your opinion regarding the interest counting method used? 
 

 

Solution 

a) Annual interest: 
 

 = × × ⇔ = × × =1, 000 0.05 1 50J C r n J  
 

 The friend paid the interest amount at the end of each year, owing the initial capi-
tal until the end of the three years. 

 

– 1,000 + 50 + 50 + 50

0 1 2 3

r = 5%

+M

years
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b) At first glance it looks like Mr Alfa lent the money under Simple Interest (SI). How-
ever, he was given the opportunity to invest the interest earned, making it a Com-
pound Interest operation (CI). The only instance where one cannot reinvest the 
interest is when its calculation is not associated with its immediate payment. 

 

 

 EXERCISE 1.02 

 

Mr Sorte won a prize of 20,000 euros in a TV contest. He is given the choice be-
tween receiving that amount immediately or receiving 22,000 euros after two years. 
Before making a decision Mr Sorte called his bank account manager who offered 4% 
per year for a deposit for two years in CI. In your opinion, should Mr Sorte accept the 
immediate payment of the 20,000 euros or should he wait two years to receive 
22,000 euros? 

 

Solution 

The question we need to answer is if Mr Sorte should receive the 20,000 euros 
immediately and make a deposit or wait two years to receive 22,000 euros. To an-
swer this question we can follow two distinct paths: 

1. Determine how much are 20,000 euros worth after two years (compound) and 
compare the result with the 22,000 euros: 

 

  

– 20,000 +M

0 2

r = 4%

years

 
 

 

  ( ) ( )= × + ⇔ = × + = <21 20, 000 1 0.04 21, 632 22, 000nM C r M  

 

 Mr Sorte should receive the 22,000 euros after two years because if he makes 
a 20,000 euros deposit today he will only have 21,632 euros at the end of 
those two years. 
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2. Determine how much should Mr Sorte receive today (discount) for that amount 
to be equivalent to the 22,000 euros in two years’ time: 

 

– C

0 2

r = 4%

years

+ 22,000

 
 
 

  ( )−= × + ⇔1 nC M r  

  ( )−⇔ = × + = >222, 000 1 0.04 20, 340.24 20, 000C  
 

 For both alternatives to be equivalent, Mr Sorte should receive today 
20,340.24 euros. Since he is only given the choice to receive 20,000 euros, he 
is better off waiting two years and receive the 22,000 euros. 

 

 
 

 EXERCISE 1.03 

 

Firm Sempo will be receiving from the IRS a tax reimbursement of 13,200 euros 
two years from now. Knowing that the bank charges 7% per year for a two year loan: 

a) How much should the firm ask for a loan today, assuming SI, if it wants to 
liquidate the loan with the amount received from the IRS? 

b) Without performing additional calculations, if the bank had used CI instead of 
SI, the amount of the loan could have been higher or lower than the amount 
determined in a)? 

 

Solution 

a) The goal is to determine the amount that firm Sempo can ask today for a loan 
in order to reimburse the accumulated value (initial capital plus interest) in two 
years’ time using the 13,200 euros that it will be receiving from the IRS. We 
can discount the 13,200 euros to the present day: 
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+ C

0 2

r = 7%

years

– 13,200

 

 

 = ⇔ = =
+ × + ×

13, 200
11, 578.95

1 1 0.07 2
M

C C
r n

 

 

 Today the firm can ask for a loan of 11,578.95 euros. 
 

b) Since the duration of the loan (2 years) is higher than the period of the interest 
rate given (1 year), the CI returns a higher future value resulting from the fact 
that the interest in the second year will be determined over the initial capital 
but also over the interest due at the end of the first year. Thus, to obtain the 
same future value (13,200 euros) we need an amount that is less than the 
11,578.95 euros determined using SI. 

 

 

 EXERCISE 1.04 

 

Mr Investe wants to invest today and 6 months from now two equal values that 
must be sufficient to buy a new car one year from now. The car will cost 22,500 eu-
ros, at the time of the purchase. How much should Mr Investe invest if the bank offers 
an interest rate of 2.5% per year, considering CI? 

 

Solution 

The goal is to know how much Mr Investe should invest today and 6 months from 
now in order to have accumulated (capital plus interest) one year from now 22,500 
euros, the amount necessary to buy the car. One way of solving is to equal the sum 
of the accumulated amounts from both investments to the 22,500 euros, one year 
from now: 

 

– C

0 1

r = 2.5%

years

+ 22,500– C

0.5
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 ( ) ( )= × + + × + ⇔ =1 0.522, 500 1 0.025 1 0.025 11, 043.36C C C  

 

Mr Investe should make a deposit today and 6 months from now in the individual 
amount of 11,043.36 euros. 

 

 

 EXERCISE 1.05 
 

The company Poeira is remodelling its headquarters. The contractor has warned 
that, in accordance to the budget, the company will have to pay 2,500 euros in two 
months and 4,600 euros 4 months from now. How much would the company deposit today, 
at the rate of 1.75% per year, if it wants to ensure the two cash flows in those dates? 

 

Solution 

The goal is to deposit today an amount that enables the company to withdraw 
2,500 euros in two months while the remaining value stays invested for another two 
months yielding an accumulated value of 4,600 euros. The way of solving is to dis-
count both values to the present day: 

 

– C

0 4

r = 1.75%

months

+ 4,600

2

+ 2,500

 
 
 
 

 

( ) ( )
= + =

+ +
2 4

12 12

2, 500 4, 600
7, 066.26

1 0.0175 1 0.0175

C  

 

Company Poeira should deposit today the amount of 7,066.26 euros. 

 

 
 

 EXERCISE 1.06 
 

Mr Fair has two daughters which birthdays are today, one is 12 years old and the 
other is 10 years old. He wants to make a special deposit today, 10,000 euros in CI, 
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in a way that each daughter may receive the same value in their 18th birthday. The 
interest rate for the deposit is 4.5%. 

a) How much will each daughter receive for their 18th birthday? 

b) In your opinion is Mr Fair really fair? Why? 

c) Determine the amount that each daughter should receive for her 18th birthday 
in order for the father to be financially fair. 

 

Solution 

a) The goal is to invest today 10,000 euros, withdraw in 6 years (when the older 
daughter becomes 18 years old) a certain amount, while the remaining value 
stays invested for 2 additional years (until the younger daughter celebrates her 
18th birthday) yielding an accumulated value equal to the amount received two 
years before by the older daughter. The way of solving is to equal the 10,000 eu-
ros invested today to the sum of the discounted amounts received by each 
daughter: 

 

– 10,000

0 8

r = 4.5%

years6

+ X + X

 
 

 

 
( ) ( )

= + ⇔ =
+ +6 8

10, 000 6, 797.72
1 0.045 1 0.045

X X
X  

 

 Each daughter will receive 6,797.72 euros for her 18th birthday. 

 

b) No. Both daughters will receive the same amount with a two years’ time differ-
ence. The amounts are financially not equivalent when we take into consideration 
the time value of money. The older daughter receives first the 6,797.72 euros and 
can invest this money for two years until the younger daughter becomes 18 years 
old, getting at that time an accumulated amount greater than her sister’s 6,797.72 
euros. 

 

c) From the previous statement, the younger daughter should receive an amount 
greater than the older daughter, corresponding to the amount the latter receives, 
compounded for two years. We have: 
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( )

( )
( )
× +

= + ⇔ =
+ +

2

6 8

1 0.045
10, 000 6, 511.3

1 0.045 1 0.045

XX
X  

 

 ( ) ( )× + = × + =2 21 0.045 6, 511.3 1 0.045 7,110.5X  

 

 The older daughter will receive 6,511.3 euros while the younger one will receive 
7,110.5 euros. Intuitively, for the father to be fair to both daughters is enough to 
give them half the money at a specific point in time. For example, he could make a 
deposit today of 5,000 euros for each daughter. We can easily see that that is 
what is happening in the previous calculations where the 10,000 euros are worth 
13,022.6 euros after 6 years. At that time this amount is split in two equal parts: 
6,511.3 euros are given to the older daughter while the remaining 6,511.3 euros 
stay invested for the younger daughter. 

 

 

 EXERCISE 1.07 

 

Mr Viroprego contracted with his Bank a savings deposit of 2,500 euros for three 
years at an interest rate of 2% in Compound Interest. After eight months he asked for 
its cancellation due to a sudden event. The Bank paid the interest but at a lower 
interest rate: 1% per year. 

a) How much did Mr Viroprego receive? 

b) If the interest had been determined at 1% but in Simple Interest, Mr Viroprego 
would have received, after the eight months, an amount higher or lower than 
the one determined in the previous question? Justify without performing any 
calculations. 

 

Solution 

a) The goal is to determine the accumulated value of the 2,500 euros after eight 
months at a 1% annual interest rate: 

 

– 2,500

0 8

r = 1%

months

+ M
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 ( )= × + =
8

122, 500 1 0.01 2, 516.64M  
 

 Mr Viroprego received 2,516.64 euros after the eight months. 
 

b) He would have received a higher amount. This happens because the investment 
period is smaller than the compounding period: annual compounding (the rate of-
fered by the Bank is annual) for an investment period of eight months. Compound 
Interest delivers an accumulated value higher than Simple Interest when the pe-
riod of the operation is greater than the interest frequency. 

 

 

 EXERCISE 1.08 

 

Identify the most common financial operations and classify them according to the 
type of interest more suitable for each one. 

 

Solution 

In Simple Interest the most common financial operations are typically short term 
(less than a year), namely deposits and treasury bills. In Compound Interest the most 
common financial operations are medium and long term bank loans, mortgage loans 
and leasing operations. Conversely to Simples Interest, Compound Interest is typi-
cally used in medium/long term financial instruments. 

 

 

 EXERCISE 1.09 

 

Bank Nostro has launched an investment product with the following characteristics: 

• Stated annual interest rate of 2.05%, guaranteed for 6 months; 

• For each semester, in addition to the first, the rate increases by 0.15%, stabiliz-
ing at the end of 2 years; 

• The interest is computed semi-annually (twice a year), compounding automati-
cally. 

 

With the purpose of creating a product flyer, complete the following table consid-
ering an initial investment of 500 euros: 
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 Sem 1 Sem 2 Sem 3 Sem 4 

Capital invested in the beginning of the period     

SAR for the period     

Effective rate for the period     

Interest for the period     

Compounded value at the end of the period     

Effective Annual Rate   

Average Effective Annual Rate  

 

Solution 

 Sem 1 Sem 2 Sem 3 Sem 4 

Capital invested in the beginning of the period 500 505.13 510.68 516.68 

SAR for the period 2.05% 2.2% 2.35% 2.5% 

Effective rate for the period 1.025%(1) 1.1% 1.175% 1.25% 

Interest for the period 5.13 5.56 6 6.46 

Compounded value at the end of the period 505.13 510.68 516.68 523.14 

Effective Annual Rate 2.14%(2) 2.44% 

Average Effective Annual Rate 2.29%(3) 

 
(1) To determine the effective rate for the semester ( 2r ), using the SAR ( ( )2r ), we just need to use the concept 

of proportionality: 
 

 ( )= = =
2

2
0.0205

0.01025
2 2

r
r  

 
(2) The effective annual rate can be obtained from the effective rates of the corresponding semesters or using the 

amount from the beginning and end of the year: 
  
 ( ) ( ) ( )+ = + × + ⇔ =1 1 0.01025 1 0.011 0.0214r r  

  or 

 ( )× + = ⇔ =500 1 510.68 0.0214r r  
 
(3) Like in the previous calculation, it is possible to obtain the effective annual rate in two ways: 
 

 ( ) ( ) ( )+ = + × + ⇔ =21 1 0.0214 1 0.0244 0.0229r r  

  or  

 ( )× + = ⇔ =2500 1 523.14 0.0229r r  
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 EXERCISE 1.10 

 

Mr Incha has invested the amount of 7,000 euros in his bank for a term of two 
years at Compound Interest, with fixed interest rate. Knowing that the compound 
value at the end was 7,688.13 euros and that the inflation rate in the first year was 
4% and in the second 3.6%, compute:  

a) The real interest rate in each year; 

b) The average real interest rate; 

c) If Mr Incha wants to increase his purchasing power by 10% at the end of the 
two years, how much must the investment fixed interest rate be? 

 

Solution 

a) To determine the real interest rate, we must first determine the annual interest 
rate, in nominal terms. Since this rate is fixed (it is the same for both years), we 
get: 

 

– 7,000

0 2

r = ?

years

+ 7,688.13

1

 
 
 

 ( )27, 000 1 7, 688.13 0.048r r× + = ⇔ =  

 

 Now it is possible to compute the real interest rate for each year since we already 
have the nominal and inflation rates: 

 

 
+= − ⇔ =
+real 1 real 1

1 0.048
Year 1: 1 0.0077

1 0.04
r r  

 

 
+= − ⇔ =
+real 2 real 2

1 0.048
Year 2 : 1 0.0116

1 0.036
r r  

 

b) The average real interest rate can be determined through the geometric mean (to 
be coherent with Compound Interest): 

 

 ( ) ( ) ( )+ = + × + ⇔ =2
real average real average1 1 0.0077 1 0.0116 0.0096r r  
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c) The increase in purchasing power is measured in real terms. In order for Mr Incha 
to increase his purchasing power by 10% at the end of the two years, the return 
on the investment in nominal terms must be 10% higher than the evolution in 
prices. 

 

 ( ) ( ) ( ) ( )+ = + × + × + ⇔ =21 1 0.04 1 0.036 1 0.1 0.0887r r  
  

 The fixed annual interest rate should be 8.87%. We can confirm this result by 
determining the real annual interest rates and the real interest rate for two years: 

 

 
+= − ⇔ =

+real 1 real 1
1 0.0887

Year 1: 1 0.0468
1 0.04

r r  

 

 
+= − ⇔ =
+real 2 real 2

1 0.0887
Year 2 : 1 0.0509

1 0.036
r r  

 

 ( ) ( )= + × + − =real biannualFor two years : 1 0.0468 1 0.0509 1 0.1r  

 

 In real terms we obtain a return of 10% as we wanted. 

 

 

 EXERCISE 1.11 

 

Bank Rating offered a company a 10,000 euros loan for one year with a stated 
annual interest rate of 6% with interest compounding every two months. The com-
pany accepted this offer while rejecting the offer presented by its former bank which 
had similar characteristics with the exception of having interest compounded every 
three months. What must have been the minimum stated annual rate offered by the 
former bank in order for the company to have chosen bank’s Rating offer? (Perform 
the calculations on a monthly basis) 

 

Solution 

To establish preferences relations between the two alternatives one must use ef-
fective interest rates. Let us begin by determining the effective annual rate offered by 
bank Rating: 
 

 
( )§ · § ·= + − = + − =¨ ¸¨ ¸ © ¹© ¹

6 66 0.06
1 1 1 1 0.0615

6 6
r

r  
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Next we can determine the stated annual interest rate offered by the former bank 
that led to equal preferences: 
 

 
( )

( )
§ ·

= + − ⇔ =¨ ¸
© ¹

4
4

40.0615 1 1 0.0601
4

r
r  

 

Assuming that the firm chose the least costly alternative, which was offered by 
bank Rating, we can conclude that the stated annual interest rate offered by the 
former bank must have been higher than 6.01%. 

 

 

 EXERCISE 1.12 

 

A company has the following alternatives for a one year funding: 

• Pay interest quarterly with a stated annual interest rate of 8%; 

• Pay interest monthly with an effective annual interest rate of 8.2%. 
 

What alternative should the company choose? 

 

Solution 

Since we already know the effective annual interest rate for the second alterna-
tive, we only need to determine that same rate for the first alternative: 
 

 
( )§ · § ·= + − ⇔ = + − =¨ ¸ ¨ ¸

© ¹© ¹

4 44 0.08
1 1 1 1 0.0824

4 4

r
r r  

 

Since we are dealing with a financing operation, the company should chose the 
least costly alternative, which in this case is the second one with an effective annual 
interest rate of 8.2%. 

 

 

 EXERCISE 1.13 

 

Bank Genesis recently created a special four years savings account with an initial 
stated annual interest rate of 3.5%, with compound annual interest, and with that rate 
increasing 0.5 percentage points every year. 
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a) If you invest today 5,000 euros, how much will you have at the end of the four 
years? 

b) Compute the average annual interest rate obtained in the investment. 
 

Solution 

a) The goal is to determine the accumulated value of the 5,000 euros at the end of 
the four years, using an increasing stated annual interest rate. Since the interest is 
compounded yearly, the effective annual interest rate has the same value of the 
stated annual interest rate. From that it follows: 

 

– 5,000

0 2

r = 3.5%

years1 3 4

+ M

r = 4%
r = 4.5%

r = 5%  

 
 

 ( ) ( ) ( ) ( )= × + × + × + × + ⇔5, 000 1 0.035 1 0.04 1 0.045 1 0.05M  
 

 ⇔ = 5, 905.4M  
 

 At the end of the four years the account will have an accumulated value of 5,905.4 
euros. 

 

b) Since we already know the initial and final amounts, we can easily determine the 
average annual interest rate on the investment: 

 

 ( )× + = ⇔ =45, 000 1 5, 905.4 0.0425r r  

 

 We can also calculate the same rate using the geometric mean of the four rates 
used previously in a): 

 

 ( ) ( ) ( ) ( )= + × + × + × + − =4 1 0.035 1 0.04 1 0.045 1 0.05 1 0.0425r  

 

 The average annual interest rate is 4.25%. 
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 EXERCISE 1.14 

 

A three month bank loan was undertaken at a stated annual interest rate of 5%. 
What would have been the stated annual interest rate equivalent to this if the funding 
was made for three consecutive periods of one month with automatic compounding? 

 

Solution 

To solve this question the easiest way is to equal the effective quarterly interest 
rates of the two alternatives: 
 

 
( )

( )
§ ·

= + − ⇔ =¨ ¸
© ¹

3
12

12
0.05

1 1 0.0498
4 12

r
r  

 

The equivalent stated annual interest rate is 4.98%. 

 

 

 EXERCISE 1.15 

 

The effective annual interest rate of a 3 month deposit is 5%. Another deposit of 
1.5 months has the same stated annual interest rate as the previous one. Compute 
the effective annual interest rate of the second deposit. 

 

Solution 

The link between the two deposits is made through the stated annual interest 
rate, which is the same in both cases. Thus, the first step is to determine the stated 
annual interest rate, with quarterly compounding, for the first deposit: 
 

 
( )

( )
§ ·

= + − ⇔ =¨ ¸
© ¹

4
4

40.05 1 1 0.0491
4

r
r  

 

The next step is to compute the effective annual interest rate of the second de-
posit equivalent to the stated annual interest rate of 4.91%, with interest compound-
ing every 1.5 months: 
 

 
( )§ · § ·= + − = + − =¨ ¸ ¨ ¸

© ¹© ¹

8 88 0.0491
1 1 1 1 0.0502

8 8

r
r  

 

The effective annual interest rate is 5.02%. 
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 EXERCISE 1.16 

 

An investor is not sure about which of the following investment alternatives he 
should choose: 

1. A deposit account with compounding monthly interest at a stated annual inter-
est rate of 14%; 

2. A bond, with a market price of 93.5 euros, that pays 100 euros at maturity in 6 
months. 

 

Showing all calculations, determine which is the best alternative for the investor. 

 

Solution 

We can compare both alternatives using the effective interest rate for the se-
mester: 

 
( )§ · § ·= + − = + − =¨ ¸ ¨ ¸

© ¹© ¹

6 612
2

0.14
1: 1 1 1 1 0.072

12 12

r
r  

 

 = − =2
100

2 : 1 0.0695
93.5

r  

 

Since we are dealing with an investment, the investor should choose the alterna-
tive with the highest rate. In this case he will choose alternative 1 where he will get an 
effective interest rate for the semester of 7.21%. 

 

 

 EXERCISE 1.17 

 

The company Bl&rg was given the chance to choose between the following alter-
natives for a 3 year financial investment: 

• Financial Institution 1: investment in which the interest is computed quarterly 
and is automatically compounded at a stated annual interest rate of 5%; 

• Financial Institution 2: investment that compounds a value for three years at a 
growing effective annual interest rate of: 5%, 5.1% and 5.2%, in the 1st, 2nd and 
3rd year respectively; 

• Financial Institution 3: this investment offers an effective interest rate for a se-
mester of 2.55%. 
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State, showing all calculations, in which Financial Institution should the company 
Bl&rg invest its savings. 

 

Solution 

We will use the effective annual interest rate to compare the three alternatives. 
For the first institution we need to determine the effective annual interest rate going 
from a stated annual interest rate with quarterly compounding; for the second one we 
just need to compute the average annual interest rate; and for the third institution we 
will compute the effective annual interest rate that is equivalent to the effective inter-
est rate for the semester that is given: 
 

 
( )§ · § ·= + − = + − =¨ ¸ ¨ ¸

© ¹© ¹

4 44 0.05
1: 1 1 1 1 0.0509

4 4

r
r  

 

 ( ) ( ) ( )= + × + × + − =32 : 1 0.05 1 0.051 1 0.052 1 0.051r  

 

 ( ) ( )= + − = + − =2 2
23 : 1 1 1 0.0255 1 0.0517r r  

 

Company Bl&rg should invest its savings on the alternative offered by the Finan-
cial Institution 3, since this is the one offering a higher return, with an effective annual 
interest rate of 5.17%. 

 

 

 EXERCISE 1.18 

 

Mr Doubt has 10,000 euros to invest for 9 months. After consulting the market he 
was in doubt between two alternatives: 

• A deposit for 9 months, in Simple Interest, with a stated annual interest rate of 4%; 

• A deposit for 9 months, in Compound Interest, with a stated annual interest rate of 
4% with annual compounding. 

 

Note: If necessary, perform the calculations on a monthly basis. 

a) Which of the two alternatives should be chosen in order to maximize the future 
value at the end of the 9 month period? Justify. 

b) For both alternatives to return the same accumulated value at the end of the 9 
months, which should be the compounding frequency (the period between two 
due interests) for the second investment? Justify. 
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Solution 

a) Since both alternatives have the same stated annual interest rate and knowing 
that in the second alternative the effective annual interest rate has the same value 
of the stated rate, because the compounding period is annual, the investment in 
Simple Interest will be more beneficial to Mr Doubt. This happens because the in-
vestment period (9 months) is inferior to the compounding period of the given rate. 
For numerical confirmation we have: 

 

 § ·= × + × =¨ ¸
© ¹

9
: 10, 000 1 0.04 10, 300

12
SI M  

 ( )= × + =
9

12: 10, 000 1 0.04 10, 298.52CI M  

 

b) The compounding period should be the same as the investment period, in this 
case, 9 months. If the compounding period is less than 9 months, for example 
monthly, the investment in CI will yield a higher accumulated value. If it is more 
than 9 months (which happens in a)) the opposite will happen, that is, the final 
value obtained will be higher using SI. 

 

 

 EXERCISE 1.19 

 

Company Dados is preparing the end of month forecasted cash flows map. There 
are doubts regarding the value to pay on a credit operation contracted almost two 
years ago, from which the last of two annuities will be due precisely at the end of the 
month. The principal amount (capital borrowed/lent) is 40,000 euros and the stated 
annual interest rate is 6%. 

a) Knowing that the first instalment amounted to 21,817.48 euros, what is the amount 
the company has to pay at the end of the month for the debt to be paid in full? 

b) Make the cash flow map for the credit operation identifying for each year the 
amount owed at the beginning and at the end of the period, the amount of in-
terest paid and capital reimbursed, and the consequent instalment value; 

c) Assume now that the company had asked for a 3 year loan with a grace period 
of one year and payment in annuities. Make the new cash flow map and com-
ment on the results obtained; 

d) Present the cash flow map assuming that the first year, instead of a grace pe-
riod, corresponds to a deferral on the debt servicing. What are the major 
changes in the results obtained? 
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Solution 

a) The 40,000 euros have to be equal to the sum of the present values of all future 
payments (instalments that are part interest and part principal). Thus, and for the 
present time: 

 

+ 40,000

0 2

r = 6%

years

– T

1

– 21,817.48

 
 
 

 
( )

= + ⇔ =
+ + 2

21, 817.48
40, 000 21, 817.47

1 0.06 1 0.06

T
T  

 

 The final value to pay at the end of the month will be 21,817.47 euros, that is, the 
loan was paid through constant instalments of principal and interest.1 

 

b) Cash flow map: 
 

k (period)  

1  2  

1kA −  

(amount owed at the beginning)  
40,000 20,582.52 

k k kT J R= +  

(instalment)  
21,817.48 21,817.47 

1k kJ A r−= ×  

(interest)  

0.06 40, 000× =  

2, 400=  

0.06 20, 582.52× =  

1, 234.95=  

kR  

(reimbursement)  

21, 817.48 2, 400− =  

19, 417.48=  
20,582.52 

1k k kA A R−= −  

(amount owed at the end)  

40, 000 19, 417.48− =

20, 582.52=  
0 

                                                                            
(1) The value differs in one cent due to rounding. 
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c) In the first year there is a grace period so the company will only pay interest with-
out doing any reimbursement of capital. The value of the instalment is the same 
as previously computed in a), since the amount owed at the beginning of year 2 
remains the 40,000 euros. 

  

k (period)  

1 2 3 

1kA −  

(amount owed at the 
beginning)  

40,000 40,000 20,582.52 

k k kT J R= +  

(instalment)  
2,400 21,817.48 21,817.47 

1k kJ A r−= ×  

(interest)  

0.06 40, 000× =  

2, 400=  

0.06 40, 000× =  

2, 400=  

0.06 20, 582.52× =
1, 234.95=  

kR  

(reimbursement)  
0 

21, 817.48 2, 400− =
19, 417.48=  

20,582.52 

1k k kA A R−= −  

(amount owed at the 
end)  

40,000 
40,000 19,417.48− =

20, 582.52=  
0 

 

 

d) In the case of a deferral of the debt servicing for one year, the interest payment 
and the capital reimbursement is postponed one year and paid at the end of year 
2. Since the interest of the first year is not paid at the end of that period, its value 
is added to the capital owed. We can use the capital equivalence equation to de-
termine the amount of the constant instalments of years 2 and 3. Mathematically 
this is the same as finding the future value of the 40,000 euros after one year and 
use this amount to determine the constant annual instalments to be paid the next 
two years. The capital equivalence equation is presented for the period 0 and thus 
we have to discount the instalments for 2 and 3 years: 

 

 
( ) ( )2 3

40, 000 23,126.52
1 0.06 1 0.06

T T
T= + ⇔ =

+ +
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k (period)  

1 2 3 

1kA −  

(amount owed at the 
beginning)  

40,000 42,400 21,817.48 

k k kT J R= +  

(instalment)  
 23,126.52 23,126.52 

1k kJ A r−= ×  

(interest)  
 

0.06 42, 400× =  

2, 544=  

0.06 21, 817.48× =
1, 309.05=  

kR  

(reimbursement)  
 

23,126.52 2, 544− =
20, 582.52=  

21,817.48 

1k k kA A R−= −  

(amount owed at the 
end)  

42,400 
42,400 20,582.52− =

21, 817.48=  
0 

 

 

 

 EXERCISE 1.20 

 

An investment named ABC offers constant revenues of 600 euros per year, from 
the end of the 4th until the end of the 10th year. Another investment, named DEF, 
offers a lower annual cash flow of 520 euros, but from the end of the 1st year until the 
end of the 10th year. Both require an initial investment of 10,000 euros and this prin-
cipal is repaid at the end of the 10th year. Which of the two investments would you 
choose, given a stated annual interest rate of 6%? 
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Solution 

The two alternative investments will be compared using their present values, that 
is, through the summation of the present values of all future cash flows. Since the 
amount invested and the moment of its reimbursement is the same in both alterna-
tives, these values will not be included in the calculations because they do not repre-
sent discriminating factors. The calculations are greatly simplified because in both 
cases we have finite constant annuities: 

 

PV

0 10

r = 6%

years4

600
ABC:

600...

...

... ...

 
 

 

 ( )−= × × + =3
7 0.06: 600 1 0.06ABC PV a  

 

          
( ) ( )

−
−− +

= × × + =
7

31 1 0.06
600 1 0.06 2, 812.25

0.06
 

 
 

PV

0 10

r = 6%

years1

520
DEF:

520...

...

... ...

 
 
 

 
( )−− +

= × = × =
10

10 0.06
1 1 0.06

: 520 520 3, 827.25
0.06

DEF PV a  

 

You should choose investment DEF because it has a present value higher than 
investment ABC. 
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 EXERCISE 1.21 

 

Mr Resíduo is acquiring a machine for his manufacturing business. Given the 
available alternatives he decided to undertake a 3 year leasing contract with antici-
pated semi-annual annuity payments. The machine costs 4,000 euros, and the leaser 
will be in charge of paying the anticipated annual insurance premium of 50 euros. In 
counterpart, Mr Resíduo will be paying a semi-annual payment of 700 euros. Consid-
ering a stated annual interest rate of 10% with semi-annual compounding: 

a) What should be the residual value of the machine, established by the leaser, 
for this to be a fair deal to both parties? 

b) If the annuities instead of being paid at the beginning of each period were to 
be paid at the end of those same periods, would the residual value determined 
in a) remain the same? Justify. 

 

Solution 

a) To solve this problem we will present the capital equivalence equation for moment 
0 (today). On one side of the equation we will have the sum of the present values 
of the positive cash flows (from Mr Resíduo’s perspective), and on the other side 
the sum of the present values of the negative cash flows. Since the payment of 
the insurance premium and of the leasing annuities represent finite constant an-
nuities, the calculation of their present values is simplified. However, first we need 
to determine the effective interest rate for the semester (for determining the pre-
sent value of the leasing annuities) and also the effective annual interest rate (for 
determining the present value of the insurance premiums). In the latter case, of 
annual compounding, we could have used directly the given stated annual interest 
rate, a common practice in financial institutions: 

 

+ 4,000

0

r(2) = 10%

semesters1 2 3 4 5 6

+ 50

– 700 – 700

+ 50

– 700 – 700

+ 50

– 700 – 700

– RV
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( )= = =2

2
0.1

0.05
2 2

r
r  

 

 ( ) ( )= + − = + − =2 2
21 1 1 0.05 1 0.1025r r  

 

 Now we are able to proceed with the capital equivalence equation: 
 

     + + × =2 0.10254, 000 50 50 a  
 

     ( )−= + × + × + ⇔3
5 0.05700 700 1 0.1025a RV  

 

 
( )−− +

⇔ + + × =
21 1 0.1025

4, 000 50 50
0.1025

 
 

     
( ) ( )

−
−− +

= + × + × + ⇔
5

31 1 0.05
700 700 1 0.1025

0.05
RV  

 
 ⇔ = 543.88RV  

 

 For this to be a financially fair deal, the residual value should be 543.88 euros. 
Note that the present value of the RV was obtained using the effective annual in-
terest rate, but could have been done using the stated annual interest rate, as jus-
tified previously, or any other effective rate, adjusting the discounting periods ac-
cordingly (e.g. if the rate chosen was the effective interest rate for the semester, 
then the exponent should be – 6, since we would be discounting 6 semesters). 

 

b) No, because of the time value of money. All annuities would be paid 6 months 
later which, simplifying, corresponds to a deferral of the first annuity from moment 
0 (today) to the end of year 3. The present value of all leasing annuities would 
then be inferior and the only way for the contract to remain fair, that is, to keep the 
capital equivalence equation valid, would be to increase the residual value. The 
present value of the leasing annuities would decrease: 

 

 ( )−− × + =6700 700 1 0.05 177.65  
 

 That would imply an increase in the present value of the residual value in the 
same amount: 

 

 ( )−= ∆ × + ⇔ ∆ =3177.65 1 0.1025 238.07RV RV  
 

 The residual value would then be + =543.88 238.07 781.95euros. 
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 EXERCISE 1.22 

 

Mrs Fotocópia owns a printing business and wants to acquire a printing machine, 
valued at 37,850 euros, undertaking a 3 year leasing operation. The residual value at 
the end of the contract is 3,000 euros and the insurance premium is 780 euros and it 
is paid at the beginning of each semester by the leaser. Assuming a stated annual 
interest rate with monthly compounding of 12.5%: 

a) Determine the leasing monthly annuity to be paid beginning today; 

b) If the insurance premium was to be paid directly by Mrs Fotocópia, would the 
leasing annuity determined in a) suffer any change in value? Justify. 

 

Solution 

a) The solution to this problem is quite similar to question a) of the previous exercise. 
However, now the goal is to determine the leasing annuity and not the residual 
value. Before presenting the capital equivalence equation we first need to calcu-
late the effective monthly interest rate (to be able to discount the leasing annuities) 
and the effective interest rate for the semester (to be able to discount the insur-
ance premiums). 

 

+ 37,850

0

r(12) = 12.5%

months6 12 18 24 30 36

+ 780

– T

35

+ 780 + 780 + 780 + 780 + 780

– T – T – T – T – T – T

... ... ... ... ... ...

– 3,000

... ... ... ... ... ...

 

 
 

 
( )= = =12

12
0.125

0.0104
12 12

r
r  

 

 ( ) ( )= + − = + − =6 6
2 121 1 1 0.0104 1 0.064r r  

 

 Note that is likely that the financial institutions would have determined the effective 
interest rate for the semester dividing the stated annual interest rate by two. Fi-
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nally, we have all the information needed to present the capital equivalence equa-
tion: 

 

     + + × =5 0.06437, 850 780 780 a  
 

     ( )−= + × + × + ⇔36
35 0.0104 3, 000 1 0.0104T T a  

 

 
( )−− +

⇔ + + × =
51 1 0.064

37, 850 780 780
0.064

 

     
( ) ( )

−
−− +

= + × + × + ⇔
35

361 1 0.0104
3, 000 1 0.0104

0.0104
T T  

 
 ⇔ = 1, 317.81T  
 

 The amount of the leasing annuity should be 1,317.81 euros. Again, note that the 
present value of the RV was obtained using the effective daily interest rate, but 
could have been obtained using any other effective rate, adjusting the discounting 
periods accordingly (e.g. if the rate chosen was the effective interest rate for the 
semester, then the exponent should be – 6, since we would be discounting 6 se-
mesters). 

 

b) The answer is yes. Now the leaser does not replace Mrs Fotocópia with her finan-
cial obligation, thus she no longer has to pay back to the leaser that amount, 
which was included in the leasing annuities. The value of the leasing annuity will 
then be less than it was before. If we take a look at the capital equivalence equa-
tion presented in a), by removing the insurance premiums from the left side of the 
equation, we must reduce that same amount from the right side of the equation to 
maintain the equality: 

 

 
( )−− +

= + × =
51 1 0.064

780 780 4, 030.2
0.064InsurancePV  

 

 The present value of the insurance premiums is 4,030.2 euros and corresponds to 
the decrease that the leasing annuities must face: 

 

 
( )−− +

= ∆ + ∆ × ⇔ ∆ =
351 1 0.0104

4, 030.2 133.4
0.0104

T T T  

 

 The new value of each leasing annuity would be  − =1,317.81 133.4 1,184.41 euros. 
However, let us not forget that the obligation of paying directly the insurance pre-
miums now belongs to Mrs Fotocópia. 
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 EXERCISE 1.23 

 

A retired woman has the right to receive a monthly pension of 1,200 euros over 
the next 5 years. In order to be able to achieve less financial constrains during the 
last years of her life, she wants to extend the period of the pension to 8 years. Con-
sidering a stated annual interest rate of 4.8%: 

a) What is the new value for the monthly pension? 

b) If, after 5 years, she wants to anticipate the receipt of the remaining amounts, 
how much would she get? 

 

Solution 

a) The purpose of the new deal is to receive less in each month but during more 
months. The total amount to be received must be financially equivalent. We begin 
by determining the present value of the base case and then use this value to find 
the monthly pension for the next 8 years. To determine the present value of the 
current monthly pension we first need to calculate the effective monthly interest 
rate from the stated annual interest rate: 

 

1,200

0

r(12) = 4.8%

months12 24 36 48 60

...PV

1

1,200 1,200 1,200 1,200 1,200... ... ... ...

... ... ... ... ...

 

 
 

 
( )= = =12

12
0.048

0.004
12 12

r
r  

 

 
( )−− +

= × = × =
60

60 0.004
1 1 0.004

1, 200 1, 200 63, 898.64
0.004

PV a  

 

 Now we have the information to present the capital equivalence equation where 
the unknown variable is the new monthly pension (here we are assuming that the 
pension is received at the end of each month): 
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0 months96

+ 63,898.64

...1 95

... – T– T– T

r(12) = 4.8%  
 

 
 

 = × ⇔96 0.00463, 898.64 T a  
 

 
( )−− +

⇔ = × ⇔
961 1 0.004

63, 898.64
0.004

T  

 

 ⇔ = 802.88T  
 

 The new monthly pension value is 802.88 euros. 

 

b) At the end of the 5 years there are still 36 months of pensions to receive. To know 
the value of those 36 pensions we just need to discount and sum them all at the 
end of year 5, that is, we need to take out the interest part included in each pen-
sion amount: 

 

 
( )−− +

= × =
36

5
1 1 0.004

802.88 26, 869.08
0.004YearPV  

 

 At the end of year 5 the total amount that she would receive is 26,869.08 euros. 

 

 

 EXERCISE 1.24 

 

A couple was repaying a 10 years mortgage loan and today agreed with their 
bank an increase in the duration of the contract for an additional 10 years after the 
end date of the original contract, in order to decrease the weight of the loan in their 
monthly budget. Knowing that the terms of the loan were as follows: 

• Monthly instalment of the original contract: 734 euros; 

• Stated annual interest rate: Euribor 12 m + 0.9%; 

• Original interest rate: 4.25%; 

• Euribor 12 m at the moment of the contract change (today): 3.05%; 

• Today, there are still 87 instalments to pay from the original contract; 
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• The change to the contract was made immediately after the payment of that 
month’s instalment; 

• In the calculation of the new annuity was considered the interest rate arising 
from the current market conditions. 

a) Compute the new monthly instalment the couple has to pay from now on; 

b) What other alternatives (theoretically) are there that could lead to the decrease 
in the monthly instalment? 

 

Solution 

a) To be able to compute the new monthly instalment one must first know the 
amount owed at the renegotiation date. To determine that amount we must dis-
count to the present day all forthcoming instalments. Since the instalments are an 
annuity of finite (87 instalments left) and constant terms (734 euros), the calcula-
tions are simplified and we must use the effective monthly interest rate (the fre-
quency of the instalments): 

 

0

r12(original)

months87

– PV + 734

...1 86

... + 734 + 734

 
 

 

 
( )= = =12

12
0.0425

0.0035
12 12

r
r  

 

 
( )−− +

= × = × =
87

87 0.0035
1 1 0.0035

734 734 54, 969.43
0.0035

PV a  

 

 Now that we have the total amount owed, our goal is to determine the new 
monthly instalment. To proceed with the calculations we first need to determine 
the new effective monthly interest rate and consider 207 months (87 months re-
maining from the original contract plus the additional 10 years/120 months): 
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0

r12(new)

months207
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... – T– T– T

 

 
 

 = + = + =(12) 12MEURIBOR 0.9% 0.0305 0.009 0.0395r  
 

 = = =(12)
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0.0033

12 12

r
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 = × ⇔207 0.003354, 969.43 T a  
 

 
( )−− +

⇔ = × ⇔
2071 1 0.0033

54, 969.43
0.0033

T  

 

 ⇔ = 366.92T  
 

 The value of the new monthly instalment is 366.92 euros. 

 

b) In theory on could consider the following alternatives: 

• A reduction in the spread used by the financial institution, leading to a reduction 
in the stated annual interest rate and consequently reducing the effective 
monthly interest rate to use in the instalment calculations. The spread reduction 
can be achieve, for example, by giving additional collateral; 

• An anticipated reimbursement of capital, which would lead to the reduction in 
the capital owed; 

• Changing the reference rate, for example using the 6 months EURIBOR or one 
month EURIBOR, which in normal circumstances (lower rates for shorter ma-
turities) would lead to the reduction of the stated annual interest rate and the 
corresponding reduction in the effective monthly interest rate used in the cal-
culations of the instalments. However, when interest rates increase, using a 
reference rate of shorter maturity will have a quicker impact on the monthly in-
stalment penalizing the couple’s financial situation. 
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 EXERCISE 1.25 

 

Mr Arrenda is leasing his property. Assume that the contract has perpetual dura-
tion and that the tenant is willing to acquire the property. Mr Arrenda usually makes is 
investments in the bank at a stated annual interest rate of 3%: 

a) What is the minimum amount that Mr Arrenda should accept to sell his prop-
erty, knowing that in the current contract he receives 1,800 euros for the lease 
at the beginning of each quarter? 

b) How much should the amount determined in a) be if the value received each 
quarter increased at a rate of 0.5% quarterly? 

 

Solution 

a) The goal is to replace a perpetual lease with an immediate sale. For both alterna-
tives to be financially equivalent, the present value of the perpetual annuity should 
be the same as the minimum selling value. Since we have a perpetual constant 
annuity the calculations for the present value are greatly simplified. However, we 
must first determine the effective quarterly interest rate (annuity frequency) and 
remember that the values are received at the beginning of each quarter: 
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( )= = =4

4
0.03
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 = + =1, 800
1, 800 241, 800

0.0075
PV  
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 ( )= × + =1, 800
1 0.0075 241, 800

0.0075
PV  

 

 The minimum amount that Mr Arrenda should ask for selling his property is 
241,800 euros. 
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b) With a constant growth rate of 0.5% in each quarter amount, the present value of 
the perpetual annuity can be determined by the following expression: 
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(1 + 0.005)
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1, 800 1 0.005
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 ( )= × + =
−
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1 0.0075 725, 400

0.0075 0.005
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 The minimum selling value of the property increases substantially, reaching 
725,400 euros. 

 

 

 EXERCISE 1.26 

 

An investor named Today has agreed to receive 10,000 euros, rejecting an in-
vestment (deposit) that would generate the following cash flows: 

• At the end of the 1st year: receive 2,000 euros; 

• At the end of the 2nd year: receive 2,500 euros; 

• At the end of each year from the 3rd onwards: receive X euros. 
 

a) Considering that the investor used an annual interest rate of 10%, determine 
the value of X that makes both alternatives indifferent; 

b) Having agreed to receive the 10,000 euros today means that the value of X is 
in fact superior or inferior to the amount calculated in a)? 

 



60  I N T R O D U C T I O N  T O  F I N A N C E  

Solution 

a) For both alternatives to be indifferent they should have the same present value. 
Since the value X corresponds to a perpetual annuity with constant terms, its 
value is equal to: 

 

0

r = 10%

years

+ 10,000

...1

...

!

– 2,000

2 3
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= + + ⇔ =
+ + +2 2

2, 000 2, 500 0.110, 000 740
1 0.1 1 0.1 1 0.1

X

X  

 

 The value X that would make both alternatives indifferent is 740 euros. 

 

b) Since the investor chose the 10,000 euros today, it means that the present value 
of the deposit was inferior (or equal) to this amount. Thus, the value of X should 
have been less than 740 euros. 

 

 

 EXERCISE 1.27 

 

Bank Chuse is suggesting to a client a loan payable in five annual instalments of 
principal and interest, anticipated (paid at the beginning of each period), of 1,500 
euros each, at a stated annual interest rate of 5%. With the principal (capital) ob-
tained by the loan an investment will be made with the guarantee of receiving, within 
5 years, an amount of 12,500 euros. What is the annual rate of return on this invest-
ment? 

 

Solution 

To determine the annual rate of return on the investment is necessary to know 
the amount of capital invested. Since we have the information about the number, 
value and periodicity of the constant instalments of principal and interest, and also 
know the stated annual interest rate for the loan, we have all the information needed 
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to calculate the loan amount. Mathematically, we just need to determine the present 
value of all future instalments: 
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– 1,500

1 2 3

– 1,500 – 1,500 – 1,500 – 1,500
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 = + × =4 0.051, 500 1, 500PV a  
 

    
( )−− +

= + × =
41 1 0.05
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    = 6, 818.93 

 

Knowing that the capital invested was 6,818.93 euros, the rate of return can be 
easily obtained by: 

 

0

r = ?%

years

– 6,818.93

5

+ 12,500

 

 
 

 ( )× + = ⇔ =56, 818.93 1 12, 500 0.1289r r  
 

The rate of return obtained is the effective annual interest rate of 12.89%. 

 

 
 

 EXERCISE 1.28 

 

A cash inflow of 20,000 euros in 2 years’ time has a present value of 17,147 eu-
ros. If you want to change this value for a constant yearly revenue for 5 years, the 
first one to be received today, what is the value of each one? 
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Solution 

Since we already know the value, today, to be split in 5 anticipated annual con-
stant instalments, we just need to determine the interest rate to be used in the calcu-
lations. This rate can be obtained using the existent relation between the 20,000 
euros, in 2 years’ time, and the 17,147 euros which correspond to the respective 
present value: 
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– 20,000
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20, 000
17,147 0.08
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Note that in the previous calculation we used an exponent of 2 (years) because 
the interest rate we need to calculate is annual. If the rate needed was semi-annual 
instead of annual all we had to do was to use an exponent of 4 (referring to 4 se-
mesters). Now we have all the information to determine the value of each annual 
instalment: 

 

0

r = 8%

– 17,147

1 2 3

+ T + T + T + T

4 5

+ T

years

 
 

 

 ( )= × × + ⇔5 0.0817,147 1 0.08T a  
 

 
( ) ( )

−− +
⇔ = × × + ⇔

51 1 0.08
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 ⇔ = 3, 976.46T  

 

The value of each instalment would be 3,976.46 euros. 
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 EXERCISE 1.29 

 

Consider a perpetual obligation to pay an annual value of 3,000 euros. If you im-
mediately pay 10,000 euros, the perpetual payment is reduced to 2,000 euros. What 
is the interest rate that is being used in this analysis? 

 

Solution 

Both alternatives should be financially equivalent and therefore have the same 
present value: 
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The underlying effective annual interest rate (also stated annual interest rate) is 
10%. 

 

 

 EXERCISE 1.30 

 

Firm Sub undertook today an investment that will be fully subsidized by govern-
ment funds. These funds will be allocated annually in perpetuity, beginning in 2 years 
(first payment at the end of the second year). The stated annual interest rate is 6%. 
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a) Considering that the annual subsidy will be 12,000 euros, what was the 
amount invested today? 

b) Now assume that the subsidy will be paid every two years, how much would 
firm Sub be able to invest today? 

 

Solution 

a) The amount invested is equal to the present value of the perpetual subsidy: 
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 The amount invested today was 188,679.2 euros. Note that in the previous 
calculations we needed to make an additional discounting of one period because 
the subsidy will be paid for the first time in 2 years. 

 

b) Since we are assuming in a) that the stated annual interest rate has annual com-
pounding, now we need to compute the effective bi-annual interest rate to deter-
mine the new present value: 

 

r = 6%

years...

...

!

+ 12,000 + 12,000

0 1 2 3 4 5 6

+ 12,000– PV + 12,000

 
 

 

 ( ) ( )= + − = + − =2 2
1
2

1 1 1 0.06 1 0.1236r r  

 

 = =12, 000
97, 087.38

0.1236
PV  
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 The amount of the investment would be 97,087.38 euros. Notice that no additional 
discounting was needed in the calculations. Since the annuity periodicity is now bi- 
-annual, the present value of the annuity is already in the present moment (the 
first term of the annuity occurs in 2 years’ time, the annuity periodicity is bi-annual 
and the effective interest rate is also bi-annual. We should point out the sharp de-
crease in the investment value from the new subsidy. Although we are still under a 
perpetual annuity, decreasing the inflow from the subsidy from annual to bi-annual 
had a significant influence on the present value, because the first few annuity 
terms (those that are less affected by the discounting process) are the ones that 
make up almost the total present value amount of a perpetual annuity. 

 

 

 EXERCISE 1.31 

 

A parent wants to make today a deposit that ensures his son a yearly revenue of 
10,000 euros during the 3 years in which he will be taking his higher education 
course. Each amount will be paid at the end of each academic year and the son will 
join the University within 2 years. Assuming a stated annual interest rate of 5%: 

a) How much must the parent deposit today? 

b) If the son received the 10,000 euros at the beginning of each academic year, 
instead of at the end, the amount the parent should deposit today would be 
higher or lower than the one determined in a)? Justify. 

 

Solution 

a) The amount of the investment will be equal to the present value of the yearly reve-
nue of 10,000 euros: 
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 The amount of the deposit should be 24,700.66 euros. Note that in the previous 
calculations it was necessary an additional discounting of two periods, since the 
first 10,000 euros are only paid to the son 3 years from now. We should also men-
tion that the effective annual interest rate is the same as the stated annual interest 
rate. 

 

b) If the 10,000 euros were to be paid at the beginning of each academic year, that 
is, anticipated, the amount that the parent would have to deposit would be supe-
rior. Since we are facing an investment operation, and that the amount invested 
will have less time to earn interest, one can easily conclude that this amount must 
be higher. Another way to get to the same conclusion is by verifying that the cash 
flows are now closer to the present day, thus having a higher present value. 
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 The amount of the deposit would have to be 25,935.7 euros, higher than the one 
determined in a) by 1,235.04 euros. 

 

 

 EXERCISE 1.32 

 

A family has contracted a mortgage loan of 100,000 euros payable in 20 years, 
with constant monthly instalments of capital and interest. The stated annual interest 
rate agreed was 6%. At the moment they have only 10 years remaining to repay the 
loan. How much of the principal should the family reimburse today in order to reduce 
each of the remaining monthly instalments by 50 euros? 
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Solution 

The goal is to decrease the value of each of the remaining 120 monthly instal-
ments by 50 euros. This 50 euros can be considered an annuity and its present value 
will correspond to the amount to be reimbursed today by the family. To determine the 
present value of the annuity we must first calculate the effective monthly interest rate, 
which corresponds to the annuity frequency: 
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The amount that should be reimbursed is 4,503.67 euros. 

 

 

 EXERCISE 1.33 

 

When searching for the best way to invest his money, Mr Portugal was offered 
two investment alternatives by his financial institution. The first one guarantees a 
constant annual cash inflow of 800 euros during 9 years and starts one year from 
now. The second one provides a constant annual revenue of 320 euros, forever, and 
begins in 2 years. Which of these two alternatives should Mr Portugal choose? Con-
sider a stated annual interest rate of 6%. 

 

Solution 

For both alternatives to be comparable we must assume that the initial investment 
is the same. With this assumption, the alternative with a higher present value should 
be the chosen one: 
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The first alternative is the most attractive to Mr Portugal because it is the one with 
a higher present value, 5,441.35 euros against the 5,031.45 euros of the second 
alternative. 

 

 

 EXERCISE 1.34 
 

Consider a three year loan of 90,000 euros in which the principal will be amor-
tized in three equal annual amounts. The interest will be paid each semester at a 
stated annual interest rate of 7%. An annual fee of 0.10% is payable over the out-
standing principal and there is an initial contract fee of 400 euros. Moreover, a set-
tlement fee of 180 euros is due at the end of the loan. Present the equation that en-
ables the calculation of the EAR (global rate in the bank’s point of view) of the loan. 
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Solution 

For determining the EAR (effective annual rate) or AER (annual equivalent rate) 
we must first identify all bank’s cash flows in each period. In this case all cash out-
flows have the bank as recipient and therefore all must be included in the EAR cal-
culations. The following table shows all the cash flows from the client’s point of view: 

 

Semesters  

0 1 2 3 4 5 6 

Principal + 90,000 – 30,000 – 30,000 – 30,000

Interest  – 3,150 – 3,150(1) – 2,100 – 2,100 – 1,050 – 1,050

Fees and other 
expenses 

– 400 – 90 – 60 – 210(2)

Cash Flow  + 89,600 – 3,150 – 33,240 – 2,100 – 32,160 – 1,050 – 31,260

 

(1) = × ×2
1Interest 90,000 0.07
2

 

(2) = × +6Fees 30,000 0.01 180  

 

The capital owed at the beginning of the first and second semesters is 90,000 eu-
ros, on the third and fourth is 60,000 euros and on the fifth and sixth is 30,000 euros. 
After identifying all cash flows we can construct the capital equivalence equation, in 
moment zero, that allows us to compute the EAR: 

 

0 quarters

EAR = ?

+ 90,000

1

– 3,150

2

– 30,000

3

– 2,100

4

– 30,000

5

– 1,050

6

– 30,000

– 400 – 3,150 – 2,100 – 1,050

– 90 – 60 – 210

 

 
 

 
( ) ( ) ( )

= + + +
+ + +0.5 1 1.5
3,150 33, 240 2,100

89, 600
1 EAR 1 EAR 1 EAR

 

 

   
( ) ( ) ( )

+ + +
+ + +2 2.5 3
32,160 1, 050 31, 260

1 EAR 1 EAR 1 EAR
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 EXERCISE 1.35 

 

The firm Black&White, formerly based in the village of Cascais, has decided to 
move its manufacturing unit to Lisboa, investing in the new facilities 20,000,000 eu-
ros. Needing a funding for 80% of the new plant, the firm borrowed the bank at the 
effective annual interest rate of 12.5%, having to comply with the payment of quar-
terly instalments for 40 years. Knowing that the first payment occurs within three 
months: 

a) Determine the amount of each instalment; 
b) How much will the firm still owe the bank after 20 years? 
 

Solution 

a) The amount of the loan will be equal to × =20, 000, 000 0.8 16, 000, 000euros. 
Since we have quarterly instalments and the given interest rate is effective annual, 
we first need to determine the effective quarterly interest rate: 

 

 ( ) ( )= + − = + − =
1

0.25
44 1 1 1 0.125 1 0.0299r r  

 

 The amount to be financed must equal the sum of all the present values of all 
instalments. The number of instalments is 160, corresponding to the 40 years 
multiplied by 4 instalments in each year: 
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 ⇔ = 482, 730.07T  
 

 The amount of each quarterly instalment will be 482,730.07 euros. 
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b) After 20 years have passed we are exactly at half of the loan maturity. The 
amount owed at that moment, right after the payment of the 80th instalment, will 
correspond to the discounting of all forthcoming instalments (we take out the in-
terest part in each one): 
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 ⇔ = 14, 615, 744.4PV  

 

 After 20 years the firm will still be owing 14,615,744.4 euros, which correspond to 
91.35% of the initial loan amount. We can easily conclude that in this type of loan 
payment the initial instalments are mostly made of interest with almost no capital 
reimbursement. For example, if we look at the first instalment the capital repaid is 
less than 1% of the instalment value and about 0.03% of the initial loan amount: 

 

 = × =1Interest 16, 000, 000 0.0299 478, 400  
 

 = − =1Capital 482, 730.07 478, 400 4, 330.07  
 

 =4, 330.07
0.009

482, 730.07
 

 

 =4, 330.07
0.0003

16, 000, 000
 

 

 After 20 years, looking at the value of the 81st instalment, the capital reimbursed 
now represents 9.47% and about 0.29% of the initial loan amount: 

 

 = × =81Interest 14, 615, 744.4 0.0299 437, 010, 76 
 

 = − =81Capital 482, 730.07 437, 010.76 45, 719.31 
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 =45, 719.31
0.0947

482, 730.07
 

 

 =45, 719.31
0.0029

16, 000, 000
 

 

 

 EXERCISE 1.36 

 

The firm ȕenchmĮrk, after winning the first place in a prestigious competition, was 
given the opportunity to choose between the following prizes, both with the same 
present value: 

• Prize (A): Receive 1,000 euros during 10 years, starting at the end of year 4; 

• Prize (B): Receive three annual instalments growing at a rate of 2% per year, 
and the first instalment being paid immediately. 

 

Considering a SAR of 5%, compute the value of each of the three cash inflows 
associated with prize (B). 

 

Solution 

To determine the value of the instalments in prize (B) we need to make equal the 
present value of both prizes: 
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years

r = 5%

+6,670.32

0 1 2 3
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 ( ) ( )−= + × + × + +16, 670.32 1 0.02 1 0.05T T  

           ( ) ( )−+ × + × + ⇔2 21 0.02 1 0.05T  
 

 ⇔ = 2, 288.2T  

 

The amount of the first instalment is 2,288.2 euros, the second is 2,333.96 euros 
(2% more than the first one) and the third is 2,380.64 euros (2% more than the second). 

 

 

 EXERCISE 1.37 

 

Firm XYZ will contract a loan with the following features: 

• Amount: 50,000 euros; 
• Maturity: 110 days; 
• Stated annual interest rate: j%; 
• Stamp tax on interest: 4%; 
• Open fee: 300 euros paid at the beginning of the funding; 
• Settlement fee: 200 euros paid at the end of the loan; 
• All in cost (EGAR – effective annual global rate) = 25%. 

 

Compute the stated annual interest rate of the loan. 

 

Solution 

Obtaining the EGAR (also stated as GAER – global annual effective rate – or 
EAPR – effective annual percentage rate) for the loan, 25%, was possible through 
the identification of all cash flows involved in the operation and the corresponding 
periods in which they occur. Conversely to the EAR, the computation of the EGAR 
includes not only the cash flows to the bank, but also the cash flows that the bank will 
pass through to the fiscal authorities. The following table shows all those cash flows 
from the firm’s point of view: 
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Days  

0 110 

Principal + 50,000 – 50,000 

Interest  
110

50, 000 % 15, 277.78 %
360

j j− × × = − ×  

Stamp tax 15, 277.78 % 0.04 611.11 %j j− × × = − ×  

Fees – 300 – 200 

Cash Flow  + 49,700 50, 200 15, 888.89 %j− − ×  

 
 

 

( )
110
360

50, 200 15, 888.89 %
49, 700 % 0.1892

1 0.25

j
j

+ ×= ⇔ =
+

 

 

The stated annual interest rate of this loan is 18.92%. This example clearly shows 
the importance of presenting and knowing the EGAR (EAPR) in credit operations. 
The effective cost of the loan to firm XYZ is quite superior to the stated annual inter-
est rate, 25% instead of 18.92%. The cost associated with the payment of fees, other 
expenses and taxes may turn out to be a decisive factor when choosing between 
several financing alternatives. 

 

 

 EXERCISE 1.38 

 

A 65 days loan of 10,000 euros has an all in cost (EGAR) of 16%. The features of 
the funding are: 

• Interest at a stated annual interest rate of 6%, paid at the end of 30 days and at 
the end of the loan; 

• Stamp tax of 4% over interest paid; 

• Settlement fee of 1% over the principal amount; 

• Initial fee of 0.5% over the principal amount; 

• The principal is paid bullet (all the once). 
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The bank will also charge a management fee in two equal parts. One to be paid 
at the beginning of the loan and the other on the 30th day. Determine the amount of 
the management fee. 

 

Solution 

Same as in the previous exercise, the value of the EGAR is already given. Using 
the equation that allows us to determine the EGAR we can determine the value of the 
management fee. Once again, not only the cash flows to the bank, but also the cash 
flows to be given to the fiscal entities have to be considered in the computation of the 
EGAR: 

 

Days  

0 30 65 

Principal 10,000+   10, 000−  

Interest   
30

10, 000 0.06
360

− × ×  35
10, 000 0.06

360
− × ×  

Taxes 0.005 10, 000− × 30
10, 000 0.06 0.04

360
− × × ×  35

10, 000 0.06 0.04
360

− × × ×  

Fees  
2
C−  

2
C−  0.01 10, 000− ×  

Cash Flow  9, 950
2
C+ −  52

2
C− −  10,160.67−  

 

 

( ) ( )
30 65
360 360

52 10,160.6729, 950 6.68
2

1 0.16 1 0.16

C
C

C
+

− = + ⇔ =
+ +

 

 

The total amount of the management fee is 6.68 euros, with 3.34 euros being 
paid at the beginning of the loan and the remaining 3.34 euros at the end of the 30th 
day. 
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 EXERCISE 1.39 

 

Firm Contas contracted a loan under the following conditions: 

• Amount: 100,000 euros; 

• Maturity: 87 days; 

• Stated annual interest rate: 8%; 

• Stamp tax over interest paid: 4%; 

• Contract fee: 400 euros, paid at the beginning of the loan; 

• Settlement fee: 100 euros, paid at the end of the loan with the capital 
reimbursement. 

 

Determine the all in cost (EGAR) of the loan. 

 

Solution 

All cash flows presented are relevant in determining the EGAR. The following ta-
ble shows all cash flows from the firm’s point of view: 

 

Days  

0 87 

Principal 100, 000+  100, 000−  

Interest  
 87

100, 000 0.08 1, 933.33
360

− × × = −  

Stamp tax  1, 933.33 0.04 77.33− × = −  

Fees 400−  100−  

Cash Flow  99, 600+  102,110.7−  

 

 

( )
= ⇔ =

+
87

360

102,110.7
99, 600 EGAR 0.1085

1 EGAR

 

 

The value of the EGAR for this loan is 10.85%, about 3 percentage points higher 
than the stated annual interest rate. 
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 EXERCISE 1.40 

 

A financing operation for one year has an EGAR of 15%. The underlying condi-
tions of this operation are: 

• Interest at a stated annual interest rate of 6%, paid at the end of the 182nd day 
and of the 365th day; 

• Initial fee of 2% over the principal; 

• Stamp tax of 4% over the interest paid; 

• Settlement fee of z% over the principal; 

• The principal payment is bullet. 
 

a) Determine the settlement fee z%; 
b) Compute the EAR? 
 

Solution 

a) To determine the settlement fee z% we just need to identify all cash flows used in 
the EGAR calculation and perform the corresponding capital equivalence equation: 

 

Days  

0 182 365 

Principal C+   C−  

Interest   
182

0.06
360

C− × ×  183
0.06

360
C− × ×  

Taxes  
182

0.06 0.04
360

C− × × × 183
0.06 0.04

360
C− × × ×  

Fees  0.02 C− ×   %z C− ×  

Cash Flow  0.02C C+ − ×  0.0315 C− ×  ( )1.0317 %C z− × +  

 
 

 

( )

( )

( )
182 365
360 360

1.0317 %0.0315
0.98 % 0.0637

1 0.15 1 0.15

C zC
C z

× +×× = + ⇔ =
+ +

 

 

 The settlement fee is 6.37% over the principal amount. 
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b) To determine the EAR, and opposite to what is done with the EGAR, we must not 
include the cash flows to be delivered to the fiscal entities. Thus, the values of the 
stamp tax should not be included. When discounting the cash flows we should use 
a day count convention of Actual/360: 

 

 

( )

( )

( )

× +×× = + ⇔
+ +

182 365
360 360

1.0305 0.06150.0303
0.98

1 EAR 1 EAR

CC
C  

 

 ⇔ =EAR 0.1474  

 

 When determining the EAR, or the EGAR, with existing cash flows for more than 
two periods, we must use, as previously stated, a spread sheet or a financial cal-
culator. As expected, the value of the EAR on this loan is inferior to the EGAR, 
although the difference is quite small. 

 

 

 

 



 

 

 

 

Follow-up Exercises 
 

 

 

 

 EXERCISE 1.41 

 

Which of the following alternatives is the best for an investor (consider Compound 
Interest)? 

a) Investment with an effective interest rate for 4 months of 1%; 
b) Deposit with interest every two months at a stated annual interest rate of 3%. 
 

 

 EXERCISE 1.42 

 

A highly credited financial institutional publicizes the following product: «Give us 
12 monthly amounts of 500 euros, beginning today, and one year from now we will 
credit your account in 6,136.60 euros». In the current financial and economic envi-
ronment, does this seem to you like a good investment? 

 

 

 EXERCISE 1.43 

 

A financial institution stated a rate of 2.75% as the maximum effective annual rate 
to be offered for one year deposits. In your opinion, what is the interest frequency the 
institution should follow in its deposits in order to offer the highest possible stated 
annual interest rate? 
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 EXERCISE 1.44 

 

A financial institution wants to draw the attention of some clients to a deposit of-
fering a fixed interest rate for 2 years. Its major competitor is offering a deposit with 
the same maturity but with a variable interest rate according to the table below. De-
termine the fixed annual interest rate of the first deposit, stated and effective, that 
yields the same accumulated interest offered by the competitor’s alternative. The 
interest is determined and compounded quarterly in both cases. 

Stated annual interest rate offered by the competitor: 

 

1st Quarter: 1.8% 2nd Semester: 2.5% 

2nd Quarter: 2% 2nd Year: 3% 

 

 
 

 EXERCISE 1.45 

 

Mr A wants to renegotiate his debts. Bank B advises Mr A to pay back all debts 
and, in substitution, to ask for a mortgage loan on his apartment, in order to benefit 
from the favourable conditions now in place for this type of credit. Using the informa-
tion given below regarding the existing debt and the new loan, determine: 

a) The present value of the debt owed by Mr A; 
b) The amount of the new periodic instalment; 
c) The equation that allows the computation of the EGAR (EAPR) for the mort-

gage loan. 
 

•  Existing debt 

Personal credit with 9 forthcoming constant instalments (one every four 
months), with a stated annual interest rate of 9%. Each instalment is 2,140 eu-
ros. 

 

• Features of the mortgage loan 
⎯ Maturity of 10 years; 
⎯ Monthly constant installments of principal and interest with a 6 months deferral; 
⎯ Stated annual interest rate, fixed, of 4%; 
⎯ Initial evaluation fee of 200 euros. 
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 EXERCISE 1.46 
 

If you invest today a certain amount, you will receive in 3 years’ time 15,000 eu-
ros. If instead you decided to replace the present value of that investment with an 
annuity of 8 constant semi-annual instalments, with the first one being received to-
day, what should be the value of each instalment? Consider a stated annual interest 
rate of 6% with quarterly compounding. 

 

 

 EXERCISE 1.47 
 

At the present time a couple has failed to comply with its debt obligations and is 
owing the bank 3 monthly instalments: those from the past two months and the one 
from the current month that is due today. Each instalment is 550 euros. Besides 
those, there are still more 40 monthly instalments due, constant of principal and in-
terest in the same amount. The stated annual interest rate is 7%. The Bank has sug-
gested to restructure the debt by extending the maturity. The new loan will have the 
following features: 

• Stated annual interest rate of 9%; 
• Maturity (beginning today): 10 years; 
• Monthly instalments. 

 

The instalments that are past due will be included in the new loan at the stated 
annual interest rate of the latter. 

a) What is the principal amount of the new loan? 

b) What is the new value for the monthly instalment to be paid by the couple? 

c) Write the expression that allows for the computation of the EGAR for the new loan; 

d) What must have been the argument(s) used by the Bank to increase the inter-
est rate for the new loan? 

 

  

 EXERCISE 1.48 
 

The inflation rate for next year is expected to be 6%. An investor is willing to go 
ahead with an investment as long as it can guarantee an annual real interest rate of 
2.5%. Does a deposit for one year with a stated annual interest rate of 8.38% and 
quarterly compounding fulfils the investor’s demands? Justify. 
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 EXERCISE 1.49 
 

If you had the opportunity to choose between the following alternatives for a two 
years investment, which one would you choose? Show all calculations. 

• Alternative 1: interest is paid every 6 months (at the end of each period) and 
automatically compounded at a stated annual interest rate of 4%; 

• Alternative 2: effective interest rate for 4 months of 1.5%; 

• Alternative 3: consists on an accumulation of capital and interest for 2 years, 
with an increasing effective annual interest rate of 4.5% and 5% for the 1st and 
2nd year, respectively. 

 

 

 EXERCISE 1.50 
 

Assume you are beginning your PhD (with a duration of 5 years) in Germany and 
you are looking for a place to stay. You are still deciding whether you should buy or 
rent a place: 

• Buy: the acquisition value is 140 thousand euros, half paid today and the other 
half in 6 months. Every year (at the beginning) you pay 600 euros for mainte-
nance expenses. At the end of the 5 years you expect to sell the property for 
150 thousand euros; 

• Rent: for this alternative to be the most beneficial, how much are you willing to 
pay monthly for the rent (at the beginning of each month)? In this case the 
maintenance expenses are paid by the property owner. 

 

Consider a stated annual interest rate of 5% with compound interest. 

 

 

 EXERCISE 1.51 
 

An investor must deposit today a certain amount so that he can receive the fol-
lowing values (at the end of each period): 

• A monthly value of 300 euros during the following 8 months; 
• A value of 1,000 euros on the 9th month and a value of 1,500 euros on the 10th month; 
• A monthly value of 300 euros during an additional 8 months, beginning on the 

11th month. 
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a) Knowing that the Bank offers a stated annual interest rate of 6%, how much 
should the investor deposit today? 

b) How much should the investor deposit today if the bank offers a stated annual 
interest rate of 6% for the next 10 months and a stated annual interest rate of 
6.6% for the remaining periods? 

 

 

 EXERCISE 1.52 

 

An investor owns a perpetual annuity of 100 euros, with a present value of 2,000 
euros and where the first amount is received in one year. If he wishes to replace this 
annuity with a growing annual annuity, with a yearly growth rate of 2%, beginning in 3 
years, how much must the first amount be for both annuities to be financial equiva-
lent? 

 

 

 EXERCISE 1.53 

 

Congratulations, you have just won the Specialoto!!! Unfortunately, the prize 
money will not be given to you today. Instead, you are given two alternatives: 

1. Receive a certain constant annual amount for 16 years, with the first amount 
being credited in your account in 6 months; 

2. Receive a certain constant semi-annual amount during 16 semesters, with the 
first amount being credited in your account in 6 months. 

 

Knowing that the effective annual interest rate for the first 4 years is 4% and for 
the remaining years 5%, what must be the proportion between the amounts of both 
alternatives in order for you to prefer the second one?  

 

 

 EXERCISE 1.54 

 

Comment on the following statement: «On a financial operation between a finan-
cial institution and a client, if the day counting convention is Actual/365 instead of 
Actual/360 days, the financial institution is benefited. » 
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 EXERCISE 1.55 

 

Firm Viajar as signed a contract with a leasing institution to use a motor vehicle, 
and agreed on the following conditions: 

• Contract value (acquisition value): 25,000 euros; 

• Down payment of 2,300 euros, to be paid on the day of the contract; 

• Residual value of 6% over the acquisition value, to be paid one month after the 
last instalment; 

• Payment of 24 constant anticipated monthly instalments; 

• Deferral of 2 months on the payment of the instalments; 

• Stated annual interest rate of 6% with monthly compounding. 
 

Determine the value of each instalment. 

 

 

 EXERCISE 1.56 

 

Consider the following financing alternatives: 

1. A loan for three months, with monthly interest and a stated annual interest rate 
of 6%; 

2. A loan for three months, with interest paid at the end of the loan, a stated an-
nual interest rate of 3% and an initial fee of 1% over the principal amount. 

 

Which of the two alternatives has the lowest all in cost (perform the calculations 
on a monthly basis)? 

 



 

 

 

 

Chapter 2 
 

FINANCIAL 
MARKETS 

 

 

 





 

 

 

Theory 
 

 

 

 

In the context of the current serious financial crisis, and especially when we have 
seen the North American rating agencies lowering the rating of several public debts 
in Europe, we hear strong criticism of some political and even social movements, 
demonstrating against the existence of the financial markets. However, at the same 
time, these same voices demand for a better promotion of the economic growth for 
job creation and wealth. Questioning the existence of markets and, at the same time, 
wanting growth, seems to be incompatible. So, we should understand the importance 
of these markets as growth drivers, on one hand, and see if there are correct ways to 
participate in the financial markets, on the other. 

 
 

Participants and types of participation 
in financial markets  

In a simplified form we can say that there are two main types of participants in the 
financial markets: those with need of resources and those with excess of resources. 
Both are assisted in their activities by several financial institutions. 

Let us take a look at the role of each party in each market type: monetary, foreign 
exchange and capital market. 

 
 

Money Market 

This market consists of the set of financial operations in the short term, up to a 
year, held between central banks, banking system and private clients or companies. 
Any one of these entities can participate as debtor or creditor, depending of being a 



88  I N T R O D U C T I O N  T O  F I N A N C E  

borrower or an investor, respectively. It is also called liquidity market, since its aim is 
to enable an efficient and dynamic management of the short-term money of the enti-
ties involved. 

We can distinguish two types of operations that assume great importance in this 
market: 

• Intervention Operations Market – developed between the Central Bank and the 
Banks in general; 

Commercial banks are customers of the respective Central Bank, that is, they 
have a bank account in the latter. If they need money, to finance their structure 
or to use it in their loan activity with their customers, they can borrow the Cen-
tral Bank, at the reference interest rate, in case that Central bank decides to 
conduct liquidity-providing operations. On the other hand, the Central Bank may 
decide to conduct liquidity-absorbing operations and allow deposits in its ac-
counts, of the commercial banks, also at the reference rate. These operations 
are extremely important to regulate the level of liquidity and interest rates on the 
real economy. On the other hand are fundamental to a well-functioning banking 
system in its daily management of short-term funds and, consequently, to the 
level of their activity. 

 

• Interbank Money Market (IMM) – Operations performed by banks between each 
other. 

In relation to the previous, on this Interbank Monetary Market the commercial 
banks assume the main role and the transactions become more flexible. The 
institutions negotiate directly with each other the funding or deposit operations. 
It is an essential mean for institutions to make a good management of their li-
quidity, being especially important the overnight operations. Note that the flexi-
bility provided by this market proves to be extremely useful, given the uncer-
tainty in the volume of deposits and withdraws done daily in the branches of 
banks. The interest rates used in this market are necessarily superior to the 
reference rate of the Central Bank, since we are facing a higher risk level. 

This is the market for the determination of the main interest rate indexes, of 
which the most widely used in euro is the EURIBOR. This daily index, for vari-
ous periods, is no more than an average, in each period, of the rates used by 
the most important banking institutions that participate on the daily operations 
of supplying funds in euros on the IMM. 

Following the IMM operations we can find the operations carried out between 
the banking system and the real economy (individuals or companies), the so- 
-called over-the-counter market. The more dynamic the IMM is, the greater the 



F I N A N C I A L  M A R K E T S  –  T H E O R Y   89  

likelihood of banks to meet the financial needs of the economic agents. Here 
the banks take a higher risk level, reason enough for them to use interest rates 
that are always subject to an additive spread over the IMM rates (the most 
common case is to designate these rates as being the type EURIBOR + 
spread). The financial institution has to charge a credit margin, which must be 
in accordance with the risk presented by its customers. 

 
 

Foreign Exchange Market 

Can we imagine a Portuguese company exporting to the USA without being es-
tablished a relationship between the euro and the US dollar? How many dollars must 
the customer spend in the purchase, in face of a price in euros? Without the answer 
to this question, the American client would be unable to buy to a foreign supplier. 

The introduction of the euro has resulted in the disappearance of a significant 
number of currencies but the truth is that we could not imagine the world without the 
existence of the Forex market, the one in which are carried out exchanges between 
different currencies. 

Many countries consider that their currency is an essential mark of their sover-
eignty, so we hardly can end up in a situation of having a sole world currency, espe-
cially as this would require harmonisation of policies and economic performance and 
that is impossible to achieve. So, we cannot deny the high importance of this market 
as an instrument that makes possible all the economic and financial relations be-
tween the agents of countries with different currencies. 

Also in the foreign exchange market there is a market that consists in the rela-
tionships of the financial institutions (FI) with each other, and another with the trans-
actions between these and the real economy. And also here the price conditions of 
the first are reflected in the second. In this market there isn't the figure of the debtor 
or the creditor, since we are not facing needs or excesses of resources but only 
trades in other currencies. The financial institutions, between them, give quotations 
for the values for the different currencies, giving rise to various exchange rates, which 
depend on multiple factors. The most important are those relating to the value of the 
economies (GDP), their interest rates (higher rates attract more capital), the issue of 
new money (more money means less value per currency) and the currency wars 
between countries. However, in the final analysis, the dominant factor in the definition 
of the exchange rates will always be the relationship between supply and demand of 
a particular currency in relation to another, for which the factors described above 
represent a major influence. 
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Also in the foreign exchange market there is a market that consists in the rela-
tionships of the financial institutions (FI) with each other, and another with the trans-
actions between these and the real economy. And also here the price conditions of 
the first are reflected in the second. In this market there isn't the figure of the debtor 
or the creditor, since we are not facing needs or excesses of resources but only 
trades in other currencies. The financial institutions, between them, give quotations 
for the values for the different currencies, giving rise to various exchange rates, which 
depend on multiple factors. The most important are those relating to the value of the 
economies (GDP), their interest rates (higher rates attract more capital), the issue of 
new money (more money means less value per currency) and the currency wars 
between countries. However, in the final analysis, the dominant factor in the definition 
of the exchange rates will always be the relationship between supply and demand of 
a particular currency in relation to another, for which the factors described above 
represent a major influence. 

 
 

Capital Market 

This is the market in which individuals, who have resources in excess, can par-
ticipate in the growth of the companies and contribute decisively to the economic 
development. In fact, the main participants of this market are companies that need 
resources, on the one hand, and individuals with available resources, on the other. 
Here the role of commercial banks is small and the only ones that have been attrib-
uted tasks in this market are the investment banks, as helpers in transferring the 
resources between the participants. 

To better understand the main features of this market, we will divide our analysis in 
stock market and bond market, starting with understanding the difference between the 
two types of securities. 

 

Shares 

It is very difficult to find a large company with only one owner, also because the 
great investors like, and well, to diversify their investments. In this way, the most 
common situation is one in which we find large companies to be owned by a large 
number of investors who have acquired a certain amount of shares in which the 
companies' capital is divided. 

What is the purpose for those who buy these shares? Who purchases shares 
wants to participate in a particular business, expecting that it will be profitable (equal 
or more than other alternative) and with good prospects for the future. Finally, ex-
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pects that the investment in these shares will pay a return from the business profits, 
through the payment of dividends. And more, if these future positive perspectives end 
up occurring, in case the investor needs to sell the shares, he expects to get a profit, 
that is, sell at a higher price than that paid by purchase. Dividends and capital gains 
in the price will be then the two components of the return that investors expect to get 
with the purchase of the shares. That return is required to be equal or higher than the 
one of alternative investments (with equal risk). 

It would be nice if a business never presents surprises in its results but this is im-
possible. Depending on the industry, with greater or lesser extent, a business pre-
sents always a volatility in its revenues and costs. Some businesses are cyclical, 
others counter-cyclical. Some are more sensitive to extraordinary factors, other less 
but also. And so, even a company with good perspectives can go through ups and 
downs. Because of this, investors in shares should be prepared to keep investing in 
the company for an extended period of time, so they can get, with more probability, 
the desired return for that investment. Five years is the term pointed to be as the 
minimum to consider by the investor in his decision making of entry into a firm. 

What benefits gets a company that has a solid, stable and diversified base of 
shareholders? The great advantage of, more easily,1 making capital raises, if it can't 
get cheaper resources by another way, when it needs to grow or restructure. 

In conclusion: on one hand investors are pleased by the existence of shares, be-
cause with them they can manage to own large businesses or diversify their invest-
ments. On the other hand, as resource absorbers, companies have advantages in 
owning a wide range of shareholders, especially in situations when the business 
needs grow. 

 

Bonds 

Like shares, also in the case of bonds there is a benefit to both parties, in this 
case the debtor and creditor, by the existence of a bond market. The large,2 com-
pany, when needing funding, can extend the range of possibilities of contracting debt, 
beyond the traditional bank credit. With the help (paid, of course!) of one or more 
investment banks, the company can ask for a loan to the general public or institu-
tional investors, which lend money by purchasing a number of bonds in which the 

                                                                            
(1) By nature, the stockholders hate to be asked to increase their investments in the same company. 

They consider that this company must improve its management, using the existing resources, so 
as not to jeopardise the profitability level that they have been given. 

(2) Besides dimension, there are other features that must be met for a company to be able to issue 
bonds, namely its presence in the stock market, past performance and positive results. 
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loan is divided. Everyone who buys bonds takes a comparatively smaller risk than the 
Bank would take by lending the entire amount of debt, so the rates payable by the 
company to creditors will be relatively lower than those of ordinary bank lending. 
Even though the rates are lower, bond holders get a better return for their invest-
ments than in traditional bank deposit products. This way both sides get what they 
want: the company, minimize the interest rate paid on financing; creditors, maximize 
the rate of return obtained or, better, maximize the profitability/risk ratio of their in-
vestments. 

It is important now to identify what is in common between both the stock and 
bond markets. 

 

Common features between the two markets, stocks and bonds 

• The companies and borrowers (companies or governments) are clearly desig-
nated as issuers, because in this market there is always the issue of securities 
(shares = ownership instruments, or bonds = debt instruments); 

• The shareholders and bondholders are clearly named as investors, since both 
acquire the securities in order to get a return; 

• When the securities are issued and sold for the first time, we say that this is a 
primary market transaction. Note that the resources are transferred directly 
from investors to the issuer; 

• When the securities are sold later, after the primary issue, we say that it occurs 
in the secondary market. Note that in this case is a securities transaction only 
among investors: among those who bought the securities in the primary market 
and those who will now buy the same securities in secondary market. The re-
sources are not transferred to the issuer of the securities but rather from an in-
vestor to another. The most common of the secondary markets is the stock ex-
change, where it is traded, in an open market but with well-defined rules, the 
stocks and bonds that are listed after the primary market; 

• We cannot say that only the primary market is important for economic growth, 
for being in it that are effectively created the securities. Regarding this fact, the 
toughest critics argue that the stock exchange, most visible and known side of 
the financial markets, could disappear for being only a way for trading specula-
tive resources among capitalists. However, analysing in more detail, we can 
conclude that we can only have a strong primary market if investors who ac-
quire securities for the first time have the certainty that, in case of need, can sell 
them fast and secure to other investors. Thus, the vitality of the primary market 
is very dependent on the efficiency of the secondary market; 
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• To invest in stocks, investors should be prepared to take a long-term invest-
ment, what should happen in the case of bonds? In these there is the commit-
ment of the issuer to pay interest, named coupon, defined at the prospectus of 
the issue, making it appear that there is no uncertainty as to the return which 
the bondholder will get on his investment. However, the bond issues have a pe-
riod up to the end of which the issuer repays all the loan capital. That period, 
since the present moment up to the extinction of the loan, is called maturity. If 
the investor needs to sell his bonds at a moment before maturity, he will be 
subject to the price of the securities in the secondary market. This price may be 
above or below the value that is set at the prospectus of the issue for the issuer 
to pay at maturity, since the bonds may in the meantime have become more or 
less attractive than they were at the time of issuance. 

A bondholder will be very pleased if his securities become more attractive, ob-
taining with them a profit in price. Let's see how this can happen by explaining 
the opposite case: one in which bonds become less attractive throughout its 
life. Let's look at the case of the bonds with more weight on the market: the 
Public Debt at fixed interest rate. If an investor buys today German Government 
bonds, when the corresponding yields are at all-time lows, what will happen if 
immediately occurs a widespread rise in market interest rates (by an unex-
pected rise of the reference rate of the ECB, for example)? If the German Gov-
ernment wants to issue new bonds with the same maturity as held by the in-
vestor, after that rise would have to do it at a higher coupon rate. Thus, the in-
vestor would like to sell the bonds he holds and purchase the new ones. But to 
sell those will have to agree to receive a lower price than that of purchase, in-
curring in losses. The price would be low enough to turn the yield of those 
bonds equivalent to the yield that the new issue can offer, otherwise no one 
would be interested in buying the old bonds. 

We conclude that the yield of existing bonds is heavily dependent on changes 
in market interest rates, by the effect this may have on the prices of these 
bonds in the secondary market. But let us not forget that this impact is only over 
the bondholder. The issuer will always repay the bonds only at maturity, ac-
cording to the conditions defined at the prospectus in primary market. However, 
for any new issue of bonds, a rise in market rates will mean something negative 
to the issuer, because he will pay a higher coupon rate on the loan. And that 
rise in market rates will be positive for investors of new bonds, who will receive 
that higher coupon. 

We are finally in a position to answer the question posed at the beginning of 
this section: the possibility of a volatile behaviour in prices of bonds until their 
maturity, and in particular in the case of fixed rate and long maturities, makes 
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that investment in bonds should also not be seen as short-term, so that the in-
vestor may have some assurance of obtaining the appropriate return for his in-
vestment. The term recommended for investing in bonds depends on the ma-
turity,1 of each bond issue but the general idea in the markets is that it is the 
medium-term; 

 

• Recognizing the influence that interest rates have on investments, we realize 
why most investors consider monetary, bond and stock markets as a range of 
possible alternative investments. They transfer their resources either to one of 
these markets, either to another, depending on the economic conditions and fi-
nancial context. Running some risk of being too simplistic in this conclusions, 
we can say that in contexts of low interest rates, we can see a strong appetite 
for investments in stocks. The returns offered by other alternatives are so low 
that, if the risk profile allows, somehow compensates putting resources in more 
profitable assets, although predictably more risky. In addition, the discount rates 
of the future cash flows of the stocks are so reduced in those low rates con-
texts, that the present value of these stocks reach relatively high prices.2 Unlike 
this, in contexts of high interest rates, investors will prefer more liquid invest-
ments that offer these high returns explicitly in their contracts. Will be the case 
of investments such as term deposits or other resulting directly from the money 
market products. In intermediate contexts, when interest rates have a de-
scending behaviour, the fixed rate bonds become quite desirable, by the effect 
of the rise in price as we explained above. On the contrary, when interest rates 
are rising, the floating rate bonds are the ones that can follow the movement of 
rising coupon. 

 

Throughout this chapter we saw how the financial markets are of the utmost im-
portance to transfer resources from those who have it in excess to the agents, espe-
cially companies, who need those resources to boost the economic growth and de-
velopment. Of course we have seen also that, for investors, there are great advan-
tages in the existence of markets, since without these would be very difficult to be 
able to make investments of diversified nature and return, transversal to the entire 
economic-financial spectrum. 

Let us now look at the second challenge of the beginning of this chapter: to un-
derstand if there are correct ways of participating in the financial markets. If we con-
cede that there are good and bad ways of participating in the markets, we are justi-

                                                                            
(1) More specifically the duration of each bonds issue, a ratio that we will not analyse in this book. 
(2) We will understand this reasoning with the study of chapters 1 and 4. 
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fying the importance of these and being aware of how to avoid more serious prob-
lems in the future. 

 
 

Ways of participating in the markets 

Any participant in the markets, whether debtor, creditor, issuer or investor, can 
choose for one of two possible positions: 

• To be aware that all products or securities come with risk, whether credit or 
price, adapting types of funding or investment to the risk profiles; 

• Ignore the need to adapt the products or securities to risk profiles, viewing the 
markets like a game where the speculative postures win. 

 

We then present some arguments in favour of the first of the postures as the ideal 
for who is participating in the markets: 

• Lend to those who will not spend in profitable or cost saving goods, can mean 
taking too much default risk (payment of interest and capital); 

• Acquire foreign currency only for betting in its recovery, and not because the 
same is needed to enable economic operations, can lead to losses in a market 
that is featured for its high volatility; 

• Acquire shares or fixed rate bonds with the aim of obtaining capital gains over 
the short term, when the resources used in this investment have a short period 
of availability, it may mean having to sell those securities with assumption of 
losses; 

• Even if we can forecast the future, more or less long, of the behaviour of mone-
tary markets, foreign exchange and capital markets, especially by the observa-
tion of the interest rate levels in the economic context, the truth is that markets 
evolve at random, being much influenced also by events of political, social, 
warlike and even atmospheric (natural disasters) nature; 

• The negative consequences, presented in the arguments described, are largely 
extended if the participating agents choose to massify only one strategy and ig-
nore the enormous benefits of diversification. Diversify is not unaware of where 
to invest, is instead the possibility that one has to increase the return/risk ratio. 
Just by diversifying, as mentioned in the introduction, the agents can avoid 
many of the pitfalls that are posed by volatility and randomness of the markets. 
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Solved Exercises 
 

 

 

 

 

 EXERCISE 2.01 

 

A 10,000 euros loan will be contracted on the 13th February and repaid on the 
18th of May. The interest rate is 4%. What is the amount of interest to be paid? 

 

Solution 

To determine the amount of interest we must first count the number of days in the 
operation: 

 

Month Days 

February(1) 28 13 15− =  

March 31  

April 30  

May 18  

Total 94  
 

(1) Assuming that February has 28 days. 
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 = × × = × × =94
Interest 10, 000 0.04 104.44

360 360
days

C r  

 

The amount of interest will be 104.44 euros. 

 

 

 EXERCISE 2.02 

 

2. An individual deposited today, 20th October, Friday, a check of  1,000 to make 
a term deposit that will end on the 14th December, Thursday. The Bank will give the 
deposit the value date of the next business day. The interest rate is 5%. Compute the 
total interest to be received at the maturity of the deposit. 

 

Solution 

To determine the total amount of interest we begin by counting the days of the 
operation. However, since the value date is not the same as the deposit date, first we 
need to establish when the deposit started. The start of the deposit will be on Mon-
day, the 23th October, since this is the first business day after the date of the deposit. 

 

Month Days 

October 31 23 8− =  

November 30  

December 14  

Total 52 

 

 = × × = × × =days 52
Interest 1, 000 0.05 7.22

360 360
C r  

 

At the deposit’s maturity, the total amount of interest to be received will be 7.22 
euros. 
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 EXERCISE 2.03 

 

A deposit of 5,000 euros, carried out between October 19 and November 20, 
earned an interest of 17.78 euros. Calculate the interest rate of the deposit. 

 

Solution 

The procedure to follow is similar to the previous exercises. The difference is that 
in this case we already know the amount of interest, but we do not know the under-
lying annual interest rate. We begin by counting the days of the operation: 

 

Month Days 

October 31 19 12− =  

November 20  

Total 32  

 

 
32

17.78 5, 000 0.04
360

r r= × × ⇔ =  

 

The annual interest rate of the deposit was 4%. 

 

 

 EXERCISE 2.04 

 

Consider that a bank undertook today the following speculation operations in the 
IMM: 

• Borrowed 100,000 euros, for 182 days at an interest rate of 3.40%; 
• Invested 100,000 euros, for 91 days at an interest rate of 3.25%. 

 

a) If within 3 months the 91 days rate is 3.45%, will the Bank have a profit or a 
loss on the speculation operation? 
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b) If the Bank had a profit of 100 euros, which was the rate that he got for the 
reinvestment of the funds, after the 91 days, for the next 91 days? 

 

Solution 

a) The speculation resides on the fact that today the Bank does not know what the 
interest rate will be 3 months from now, for operations of 91 days. We will perform 
our calculations assuming that the latter rate will be 3.45%, and check if the Bank 
has a profit or loss if that really happens to be the case. 

 

 = × × =st 91
Interest 1  Investment 100, 000 0.0325 821.53

360
 

 

 = × × =nd 91
Interest 2  Investment 100, 821.53 0.0345 879.25

360
 

 

 After the 182 days the Bank will earn a total amount of interest of 1,700.78 euros. 
Let us now focus on the cost of the financing operation. 

 

 = × × =182
Interest Loan 100, 000 0.034 1, 718.89

360
 

 

 The Bank will have a total amount of interest to pay for the loan after 182 days of 
1,718.89 euros. We can now determine the total earnings: 

 

 = − = −Earnings 1, 700.78 1, 718.89 18.11 
 

 The Bank will have a loss of 18.11 euros on this speculative operation. 

 

b) In order for the Bank to have had a profit of 100 euros it was necessary that the 
total amount of interest earned in both investments was 100 euros superior to the 
total amount of interest paid for the loan, thus, the total amount of interest re-
ceived must have been 1,818.89 euros. Since there was no uncertainty about the 
interest received in the first investment, the increase in the total amount of interest 
received must have come from the increase in the amount of interest from the 
second investment: 

 

 = − =ndInterest 2  Investment 1, 818.89 821.53 997.36 
 

 Now that we know the amount of interest from the second investment we are able 
to determine the corresponding annual interest rate: 

 



F I N A N C I A L  M A R K E T S  –  S O L V E D  E X E R C I S E S  103  

 = × × ⇔ =91
997.36 100, 821.53 0.0391

360
r r  

 

 For the Bank to have had a profit of 100 euros, the annual interest rate in place 
after 3 months, for operations of 91 days, must have been 3.91%. 

 

 

 EXERCISE 2.05 

 

A mortgage loan has the following conditions: EURIBOR1M + 0.75%, rounded to 
1/8% higher. Knowing that the EURIBOR1M is 3.0154%, what is the interest rate that 
will be used on the loan in the next month? 

 

Solution 

This exercise has the specific goal of bringing into attention some details that may 
arise from this type of operation and that may lead to wrong choices among the ex-
isting alternatives. In this particular case, the rounding of the interest rate to 1/8% 
higher no longer applies in reality, after the legislation of 2006 and 20071 stating new 
rules about the rounding of interest rates on credit operations. However, and only 
from an academic perspective, we will show the solution to this case. 

The first rate to be determined results from the sum of the index (EURIBOR for 1 
month) and the spread (0.75%): 
 

 = + =initialSAR 3.0154 0.75 3.7654  
 

Rounding the decimal part to the one eight percent higher2 yields a rate of 
3.875%. The latter would be the SAR to be used in the mortgage loan. 

 

                                                                            
(1) Decreto-Lei nº 240/2006, of December 22 and Decreto-Lei nº 171/2007, of May 8. 
(2) All one eight of a percentage point: 0.125, 0.25, 0.375, 0.5, 0.625, 0.75, 0.875 e 1. 
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 EXERCISE 2.06 

 

Complete the following figure: 
 

EUR  Euro 

GBP   

  Japanese Yen 

CHF abbreviates the  

  Canadian Dollar 

DKK   

  Brazilian Real 

 
 

Solution 

Usually the first two letters represent the name of the country and the third letter 
the name of the currency, both mainly in English language1: 

 

EUR  Euro 

GBP  Great Britain Pound 

JPY  Japanese Yen 

CHF abbreviates the Suisse Franc 

CAD  Canadian Dollar 

DKK  Danish Krone 

BRL  Brazilian Real 

 
 

In this example the exceptions to the usual construct of the currencies abbrevia-
tions are the EUR (is not relative to a country but to a group of countries), the CHF 
(CH designates in Latin Confoederatio Helvetica) and the BRL (instead of BRR). 

 

                                                                            
(1) The designations of the several currencies are defined in ISO 4217. 
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 EXERCISE 2.07 

 

Put in increasing order the value of the following currencies: euro, United States 
dollar, Great Britain pound, Suisse franc and the Japanese yen. 

 

Solution 

Since the quote for each currency is not fixed, that is, is dependent on market 
conditions, the relation between them may vary through time. Recently the following 
relations have been present: 
 

 JPY < USD < CHF < EUR < GBP 
 

Although in the current century the relation between the GBP and the JPY with 
the other currencies has been the same as the one presented above, the relation 
between the EUR, USD and CHF has suffered some changes. Until December 2002 
the USD always was worth more than the EUR, while until September 2010 the USD 
has always was worth more than the CHF. The value of the EUR has always been 
above the value of the CHF. 

 

 

 EXERCISE 2.08 

 

A firm wants to exchange 50,000 euros for the corresponding amount in dollars. 
Knowing that the EUR/USD exchange rate is 1.2500, how many dollars is the firm 
going to receive? 

 

Solution 

The exchange rate EUR/USD being 1.2500 means that one euro is equivalent to 
1.25 United States dollars. Thus, with the 50,000 euros the firm is able to get: 
 

 Total USD 50, 000 EUR 1.2500 62, 500 USD= × =  
 

The firm will receive 62,500 USD in exchange for the 50,000 EUR. 
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 EXERCISE 2.09 

 

A firm is about to receive 72,400 USD from an export operation. Considering the 
exchange rate for the EUR/USD to be 1.2500, how many euros will the firm receive? 

 

Solution 

The given exchange rate indicates that for each 1.25 United States dollar is pos-
sible to get 1 euro. Thus, with the 72,400 USD it is possible to obtain: 
 

 
72, 400 USD

Total EUR 57,920 EUR
1.2500

= =  

 

The firm will receive 57,920 EUR in exchange for the 72,400 USD. 

 

 

 EXERCISE 2.10 

 

In a given moment the quotes for the EUR/CHF are: 
 

 Bid Ask 

EUR/CHF 1.4010 1.4030 

 

Determine the corresponding quotes for the CHF/EUR. 

 

Solution 

We are asked to determine an inverse quotation. The exchange rates given are 
per each EUR while the ones we need to determine are per each CHF. However, 
since we have bid and ask quotes, we need to proceed with caution in order for the 
inverse quotes to be coherent: 
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 = = =bid
ask

1 1
CHF/EUR 0.7128

EUR/CHF 1.4030
 

 

 = = =ask
bid

1 1
CHF/EUR 0.7138

EUR/CHF 1.4010
 

 

From the previous calculations one can easily see that the bid quote for the in-
verted quotation is determined using the ask quote for the initial exchange rate, and 
vice-versa. Intuitively this must always be the case or otherwise the financial institu-
tion would be buying at a higher price than the sale price, and that would make no 
sense at all. In fact, one can see that the exchange rate CHF/EURbid is the price at 
which the FI buys CHF and sells EUR, and that will correspond to the EUR/CHFask 
exchange rate, where the FI sells EUR and buys CHF. 

 

 

 EXERCISE 2.11 

 

An individual is willing to purchase 1,000 USD. The exchange rate presented by 
the Bank at the counter is: 
 

 Bid Ask 

1 USD 0.8320 0.8340 

 

How many euros will he need to spend to get 1,000 USD? 

 

Solution 

The exchange rates are always presented from the financial institution’s point of 
view. Since the quotes are given for each USD, the exchange rates presented are 
then the USD/EUR. If the individual wants to buy USD, he will do it at the exchange 
rate that the FI is willing to sell USD, which in this case corresponds to the ask quote: 
 

 = × =Total EUR 1, 000 USD 0.8340 834 EUR 
 

The individual will have to spend 834 EUR to buy the 1,000 USD. 
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 EXERCISE 2.12 

 

A suitcase costs: 

• In the US: 228 USD; 
• In Switzerland: 245 CHF; 
• In Portugal: 180 EUR. 

 

Knowing that the exchange rates are: 

• EUR/USD = 1.2430; 
• EUR/CHF = 1.4340. 

 

In which country is the suitcase cheaper? 

 

Solution 

To get to the answer we first need to determine the price of the suitcase, in the 
different countries, in the same currency. Using the given exchange rates the easiest 
option is to put all prices in euros: 
 

 = =228 USD
Price US 183.43 EUR

1.2430
 

 

 = =245 CHF
Price Switzerland 170.85 EUR

1.4340
 

 

The suitcase is cheaper in Switzerland, followed by Portugal and last in the US. If 
we compare the prices in USD or in CHF the answer will still be the same. 

 

 

 EXERCISE 2.13 

 

The security issued by firm ABC has a maturity of 4 years. This security is a 
share or a bond? Justify. 

 

Solution 

Since the security has a maturity then it must be a bond. Although there are 
bonds with no maturity, named perpetual, there are no shares with maturity. 
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 EXERCISE 2.14 

 

The dividend paid out by firm MJH represented 4% of the asset’s price. Is this as-
set a share or a bond? Justify. 

 

Solution 

The dividend is the return given to the shareholders after positive earnings. Thus, 
the security is a share. The return associated with a bond is the interest, usually 
called the coupon. 

 

 

 EXERCISE 2.15 

 

The Portuguese Government issued bonds with a maturity of 3 years. Firm TFR 
issued bonds with the same maturity. Under normal circumstances, which security 
will offer a higher return? Justify. 

 

Solution 

The return associated with a bond issue is deeply dependent on the inherent risk 
of the issuing entity and on the specific characteristics of the issue itself. Under nor-
mal circumstances, which is not the case of the last years of financial crisis, the risk 
associated with the Portuguese Government is inferior to the one associated with a 
specific firm, even more if the latter is unknown to the general public. Thus, the secu-
rity that should be offering a higher return should be the one issued by the firm TFR. 
We should note that, justified by the financial crisis, we can find higher returns asso-
ciated with sovereign debt issues than those offered by a significant number of firms. 

 

 

 EXERCISE 2.16 

 

The takeover bid launched by SONAE over the PT shares is an operation of pri-
mary or secondary market? Justify. 



110  I N T R O D U C T I O N  T O  F I N A N C E  

Solution 

The operation takes place in the secondary market. The goal of the operation is 
to acquire a number of existing PT shares by SONAE. These shares have been 
previously issued and exist in the market, owned by other investors/stockholders. 
With this operation no new securities are issued. 

 

 

 EXERCISE 2.17 

 

An investor holds 95% of the shares of a firm. 

a) Do you think that this company has its shares listed on the stock exchange? 
Why? 

b) If the investor instructed an investment bank to sell half of these shares on the 
market, this would be a primary or secondary market operation? 

 

Solution 

a) No. For a firm to be listed on the stock exchange it is necessary to have a mini-
mum percentage of capital dispersion that assures the well-functioning of the mar-
ket.1 

b) It is a secondary market operation. The shares already exist and the goal of the 
operation is just to change ownership.  

 

 

 EXERCISE 2.18 

 

Say which markets are represented by the following indexes and the number of 
firms included in each one (on the most relevant index): 

• PSI; 
• NIKKEI; 
• DAX; 
• IBEX; 

                                                                            
(1) Please see “Artigo 229.º” from the “Código dos Valores Mobiliários” in www.cmvm.pt.  
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• CAC; 
• FTSE; 
• DJI; 
• NASDAQ. 

 

Solution 

• PSI – Portuguese market of firms traded on the Euronext Lisbon. The most 
relevant index is the PSI20, which includes 20 companies; 

• NIKKEI – Japanese market of firms traded on the Tokyo Stock Exchange 
(TSE). The most relevant index is the NIKKEI225, which includes 225 compa-
nies; 

• DAX – German market of firms traded on the Frankfurt Stock Exchange. The 
most relevant index is the DAX30, which includes 30 companies; 

• IBEX – Spanish market of firms traded on the Madrid Stock Exchange. The 
most relevant index is the IBEX35, which includes 35 companies; 

• CAC – French market of firms traded on the Paris Stock Exchange. The most 
relevant index is the CAC40, which includes 40 companies; 

• FTSE – British market of firms traded on the London Stock Exchange (LSE). 
The most relevant index is the FTSE100, which includes 100 companies; 

• DJI – north-American market of industrial firms traded on the New York Stock 
Exchange (NYSE) and NASDAQ. The index includes 30 companies; 

• NASDAQ – north-American market of mainly tech firms traded on the exchange 
NASDAQ. The most common index is the NASDAQ100, which includes 100 
companies. 

 

 

 EXERCISE 2.19 

 

A company contracted today, Tuesday May 6, a loan of 100,000 euros at an in-
terest rate of 6% per year, that will start within 5 days and will mature on August 19. 
What is the amount of interest that will be paid on the maturity of the loan? 
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Solution 

To determine the amount of interest we begin by counting the number of days in 
the operation. The interest will begin counting on May 13, which corresponds to the 
5th business day after the contract date: 
 

Month Days 

May 31 13 18− =  

June 30  

July 31  

August 19  

Total 98  

 

 = × × = × × =dias 98
Interest 100, 000 0.06 1, 633.33

360 360
C r  

 

The total amount of interest to be paid at maturity will be 1,633.33 euros. 

 

 

 EXERCISE 2.20 

 

A Portuguese firm contracted 91 days ago a funding of 100,000 USD, at an an-
nual interest rate of 5%. The loan matures today. When the loan began the 
EUR/USD exchange rate was 1.2540. 

a) What is the exchange rate today that makes null the cost of this funding for the 
Portuguese company? 

b) The EUR appreciated or depreciated against the USD? Justify. 

 

Solution 

a) For the financing to have a null cost, in EUR, it is necessary that the amount re-
ceived in euros 91 days ago, be the same as the amount needed to pay the loan 
in USD. The amount received in euros was: 

 

 = =EUR
100, 000 USD

Amount 79, 744.82 EUR
1.2540
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 At the end of the 91 days it is necessary to pay: 
 

 § ·= × + × =¨ ¸
© ¹

USD
91

Amount 100, 000 1 0.05 101, 263.89 USD
360

 

 

 Since the 79,744.82 EUR will have to match the 101,263.89 USD for the financing 
cost to be null, it is then possible to determine the EUR/USD exchange rate 
needed for that to happen: 

 

 = =101, 263.89 USD
EUR/USD 1.2698

79, 744.82 EUR
 

 

 The exchange rate must be 1.2698. 
 

 Another away to solve the exercise is to realize that the amount owed in dollars 

increased, per each dollar of loan, at § ·+ ×¨ ¸
© ¹

91
1 0.05

360
(principal + interest). 

Thus, for the effect to be null in euros, this increase must be cancelled out by the 
same change in the initial exchange rate: 

 

 § ·× + × =¨ ¸
© ¹

91
1.2540 1 0.05 1.2698

360
 

 

 exactly the same result has the one previously obtained. 

 

b) The increase in the EUR/USD exchange rate from 1.2540 to 1.2698 means that 
with one EUR it is now possible to buy a higher amount of USD, thus the EUR has 
appreciated relative to the USD. Intuitively, to have a null cost in EUR from a loan 
contracted in USD, we must benefit from the appreciation of the EUR relative to 
the USD. 

 

 

 EXERCISE 2.21 

 

A watch is priced at 100 CHF in Switzerland and 11,250 JPY in Japan. A stock is 
priced at 38,500 JPY in the Tokyo Stock Exchange and 95 USD in the New York 
Stock Exchange. Compute a possible price for the watch in New York. 



114  I N T R O D U C T I O N  T O  F I N A N C E  

Solution 

The information about the price of the watch in Switzerland is not necessary to 
solve the exercise. Using the stock prices from the Japanese and north-American 
markets it is possible to determine the exchange rate and therefore, the expected 
price for the watch: 
 

 = =38, 500
USD/JPY 405.263

95
 

 

 = =USD
11, 250 JPY

Price 27.76 USD
405.263

 

 

The expected price for the watch in New York is 27.76 USD. 

 

 

 EXERCISE 2.22 

 

A Portuguese investor made, a month ago, a deposit in USD for a month. On that 
day the EUR/USD exchange rate was 1.1800. Today, when the deposit matures, the 
exchange rate is 1.2400. Is the investor happy with the evolution of the exchange 
rate? Justify? 

 

Solution 

No, the EUR appreciated relative to the USD. The same amount of USD, re-
ceived at the end of the deposit, will be exchange for an inferior amount of EUR, 
negatively influencing the overall return on the term deposit.  

 

 

 EXERCISE 2.23 

 

An individual exchanged 1,000 USD for 500 GBP. Bought a watch that cost 125 
GBP. Exchanged the remaining for EUR. Knowing that the exchange rate EUR/USD 
is 1.2500, what is the final amount that he obtained in EUR? 
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Solution 

The information regarding the exchange from USD to GBP allows us to determine 
the underlying exchange rate: 
 

 = =1, 000
GBP/USD 2.0000

500
 

 

After buying the watch there were only 375 GBP left, which in USD equal: 
 

 = × =USDAmount 375 GBP 2.0000 750 USD  
 

Using the given exchange rate for the EUR/USD of 1.2500, it is possible to con-
vert the 750 USD into EUR: 
 

 = =EUR
750 USD

Amount 600 EUR
1.2500

 

 

The final amount obtained was 600 euros. 

 

 

 EXERCISE 2.24 

 

Today the exchange rate X/Y is 0.6000. If you are a citizen of country X and con-
sider, within a month, going on holiday to the country of currency Y, will you be happy 
if at that time the exchange rate is 0.5500? Justify. 

 

Solution 

The answer is dependent on the moment when the currency exchange took 
place. If the exchange between X and Y occurs todays, then one month from now the 
tourist will be happy because he obtains a larger amount of currency Y than the one 
he would obtain if he waited until the departure date. Per each unit of X he obtains 60 
cents of Y, instead of the 55 cents he would obtain if he waited. If the currency ex-
change takes place only at the departure date, then the evolution of the exchange 
rate is detrimental to the tourist because now he will have to spend more of X to buy 
the same amount of Y than he would have one month ago (today). 
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 EXERCISE 2.25 

 

A Portuguese investor exchanged 800 euros into dollars and then exchanged the 
dollars obtained by British pounds. In the end he was left with 520 pounds. Knowing 
that the exchange rate USD/GBP is 0.6250, determine the exchange rate EUR/USD. 

 

Solution 

To determine the EUR/USD exchange rate it is necessary to have an amount in 
EUR and the corresponding amount in USD. We can begin by using the given ex-
change rate for the USD/GBP and convert the 520 GBP back to USD: 
 

 = =USD
520

Amount 832 USD
0.6250

 

 

Since we already know that the 832 USD correspond to the initial amount of 800 
EUR, we can easily determine the inherent exchange rate: 
 

 = =832
EUR/USD 1.0400

800
 

 

The exchange rate for the EUR/USD is 1.0400. 

 

 

 EXERCISE 2.26 

 

The current CHF/USD exchange rate is 1.2400. A company will receive an export 
in USD. This amount converted to EUR, at the EUR/USD exchange rate of 1.4500, 
generates 10,000 EUR. If instead of converting into EUR the company preferred to 
repay an existing CHF loan, what is the amount of the loan that could be paid? 

 

Solution 

The goal is to convert the 10,000 EUR into CHF. Since we already know the rela-
tion between the EUR and USD and between the USD and CHF, the conversion is 
straightforward: 
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( )×

= =CHF
10, 000 EUR 1.4500 USD

Amount 11, 693.55 CHF
1.2400

 

 

The loan amount that could be paid would be 11,693.55 CHF. 

 

 

 EXERCISE 2.27 

 

A Portuguese emigrant living in Britain will buy a house in Portugal which costs 
250,000 euros. He wants to borrow 10% of that value. A British bank offers a GBP 
loan for 320 days at an annual interest rate of 2.75% and a Portuguese bank offers a 
loan in EUR, for the same period at an annual interest rate of 4%. Knowing that today 
the EUR/GBP rate is 0.9000 and that the emigrant chose the alternative of the Portu-
guese bank, what is the emigrant’s forecast regarding the EUR/GBP rate at the ma-
turity of the loan? 

 

Solution 

First we begin by determining the EUR/GBP exchange rate that makes both al-
ternatives indifferent. The first step is to calculate the loan amounts in EUR and in 
GBP: 
 

 = × =EURLoan 250, 000 EUR 0.1 25, 000 EUR 
 

 = × =GBPLoan 25, 000 EUR 0.9000 22, 500 GBP  

 

Next we determine the total amount to be paid out at the loan maturity1: 
 

 § ·= × + × =¨ ¸
© ¹

EUR
320

Loan 25, 000 EUR 1 0.04 25, 888.89 EUR
360

 

 

 § ·= × + × =¨ ¸
© ¹

GBP
320

Loan 22, 500 GBP 1 0.0275 23, 042.47 GBP
365

 

 

                                                                            
(1) Note that the day counting convention to use with the GBP is Actual/365. 
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Using the previous values it is now possible to determine the exchange rate that 
makes both financing alternatives indifferent: 
 

 = =23, 042.47 GBP
EUR/GBP 0.8901

25, 888.89 EUR
 

 

Since the emigrant chose the Portuguese bank, the forecast he did was that the 
EUR/GBP exchange rate, at the loan maturity, would be inferior to 0.8901, that is, 
that the amount needed to liquidate the loan in EUR would represent, at most, 
23,042.47 GBP (the amount he would paid if he had chosen the British bank). 

 

 

 EXERCISE 2.28 

 

An investor goes to the bank, today Friday 15th December, with a check of 20,000 
EUR to make a deposit that will expire on January 24, Wednesday. The bank will 
give the check the value date of the next business day. If the annual interest rate is 
4%, how much interest will be generated at the maturity of the deposit? 

 

Solution 

To solve the exercise we begin by counting the days of the operation. The deposit 
will begin on December 18th, which corresponds to the next business day after the 
delivery of the check: 

 

Month Days 

December 31 18 13− =  

January 24  

Total 37  

 

 = × × = × × =days 37
Interest 20, 000 0.04 82.22

360 360
C r  

 

The total amount of interest to be earned with the deposit is 82.22 euros. 
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 EXERCISE 2.29 

 

A company received 30,000 GBP and wants to exchange them for euros. The 
bank showed the following bid and ask quotes: 
 

 Bid Ask 

EUR/GBP 0.6520 0.6540 

 

Compute the value that the company will receive in EUR. 

 

Solution 

Since the quotes are given from the bank’s perspective and relative to the base 
currency (in this case is the EUR), the quote to use is the 0.6540, since it represents 
the value that the bank is willing to sell EUR in exchange for buying GBP: 
 

 = =EUR
30, 000 GBP

Amount 45, 871.56 EUR
0.6540

 

 

The firm will receive 45,871.56 EUR in exchange for the 30,000 GBP. 

 

 

 EXERCISE 2.30 

 

A Portuguese company has made an export to Japan by the total amount of 
1,600,000 JPY. The product sold had been purchased in the US for 12,000 USD and 
was subject to a value added intervention in Portugal by the amount of 3,000 EUR. In 
the bottom line, the profit for the whole operation was 1,200 EUR. Knowing that the 
exchange rate USD/EUR is 0.8000, determine the exchange rate EUR/JPY that 
allows for that profit of 1,200 EUR. 

 

Solution 

Too be able to determine the EUR/JPY exchange rate we need same amounts in 
both currencies relative to the same good. Since we already know the amount of the 
export in JPY, we are now going to determine the corresponding amount in EUR: 
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 = × =EURPurchase 12, 000 USD 0.8000 9, 600 EUR 
 

 = + + =EURSale 9, 600 3, 000 1, 200 13, 800 EUR  

 

Using the sale value in EUR it is now possible to determine the EUR/JPY ex-
change rate: 
 

 = =1, 600, 000 JPY
EUR/JPY 115.942

13, 800 EUR
 

 

The EUR/JPY exchange rate that allowed for the profit of 1,200 EUR in the export 
was 115.942. 

 

 

 EXERCISE 2.31 

 

A Portuguese company has just paid an import of 35,400 GBP, relative to the 
purchase of 5,000 products, at the GBP/EUR exchange rate of 0.9000. These prod-
ucts will be resold in the US after being incorporated with a national device with a unit 
cost of 3 euros, by a total value of 85,312.5 USD. What would be the EUR/USD ex-
change rate for the Portuguese company to obtain a unit margin of 2 euros on the 
export of the products to the US? 

 

Solution 

Since we already know the sale amount in USD, to obtain the EUR/USD ex-
change rate we just need to determine the sale amount in EUR: 
 

 = × =EURPurchase 35, 400 GBP 0.9000 31, 860 EUR 
 

 = + × + × =EURSale 31, 860 3 5, 000 2 5, 000 56, 860 EUR  

 

Now that we have the sale amount in EUR we are able to compute the EUR/USD 
exchange rate: 
 

 = =85, 312.5 USD
EUR/USD 1.5004

56, 860 EUR
 

The EUR/USD exchange rate, which allows for the Portuguese company to get a 
unit margin of 2 EUR, is 1.5004. 
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 EXERCISE 2.32 

 

A deposit began on March 11 (Tuesday) and ended on June 9 (Monday) and 
generated 120 euros of interest. Knowing that its stated annual rate is the same as 
the one of another deposit that generated 10 euros of interest in 65 days with a prin-
cipal of 1.800 euros. Determine the capital of the first deposit. 

 

Solution 

Using the information from the second deposit we are able to determine the 
stated annual interest rate: 
 

 = × × ⇔ =65
10 1, 800 0.0308

360
r r  

 

To compute the principal of the first deposit we must begin by calculating its term: 

 

Month Days 

March 31 11 20− =  

April 30  

May 31  

June 9  

Total 90  

 

 90
120 0.0308 15, 584.42

360
C C= × × ⇔ =  

 

The invested capital on the first deposit was 15,584.42 euros. 

 

 
 

 EXERCISE 2.33 

 

A Portuguese company is negotiating the import of 1.000 tons of raw materials 
with two suppliers. A Japanese supplier offered a price of 810,000 JPY while a Swiss 
supplier offered a price of 12,600 CHF. The company decided for the Japanese sup-
plier. Knowing that the current EUR/CHF exchange rate is 1.40, what is the price 
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(minimum or maximum), for the EUR/JPY exchange rate, that led the company to 
choose for the Japanese supplier? Note: you should calculate the asked rate and 
state whether it represents the minimum or maximum value that the EUR/JPY ex-
change rate must have, in order to justify the choice for the Japanese supplier. 

 

Solution 

Since we already know the import amount in JPY, to determine the EUR/JPY ex-
change rate that would make both alternatives indifferent we only need to compute 
the import amount in EUR for the Swiss supplier: 
 

 = =swiss
12, 600 CHF

Supplier 9, 000 EUR
1.4000

 

 

 = =810, 000 JPY
EUR/JPY 90.000

9, 000 EUR
 

 

If the EUR/JPY exchange rate is lower than 90.000, then the cheapest option is to 
import from Switzerland. Since the firm chose to import from Japan, the EUR/JPY 
exchange rate of 90.001 represents the minimum rate that makes this option the 
preferred one. The higher the exchange rate, the more advantageous it becomes to 
import in JPY, since less EUR are needed to pay for those JPY. 

 

 

 EXERCISE 2.34 

 

A Swiss investor bought 100 shares of PT at the price of 9.80 EUR/each. For this 
the investor sold 200 shares of UBS, at the price of 2.20 CHF/each, and 400 shares 
of YAHOO, at the price of 1.80 USD/each. Knowing that the exchange rate CHF/USD 
is 1.2055, determine the exchange rates: 

a) USD/EUR; 
b) EUR/CHF. 
 

Solution 

a) To solve the exercise we must assume that all the proceedings from the sale of 
the PT shares were fully used on buying the UBS and YAHOO shares. The in-
vestor received 980 EUR with the sale and acquired shares worth: 
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 = × × + × ⇔USDPurchases 200 2.20 CHF 1.2055 400 1.80 USD  
 

 ⇔ =USDPurchases 1, 250.42 USD  
  

 = =980 EUR
USD/EUR 0.7837

1, 250.42 USD
 

 

 The USD/EUR exchange rate is 0.7837. 

 

b) Since we already know the relation between the EUR and the USD and between 
the USD and the CHF, the calculation of EUR/CHF exchange rate is straightfor-
ward: 

 

 = × = × =1 1
EUR/CHF EUR/USD USD/CHF 1.0585

0.7837 1.2055
 

 

 The EUR/CHF exchange rate is 1.0585. 

 

 

 EXERCISE 2.35 

 

The exchange rates in the market are the following: 

• EUR/GBP – 0.9000; 
• USD/EUR – 0.6600; 
• GBP/USD – 1.7000. 

 

According to these exchange rates, and considering that you have 1,000 EUR, 
can you make money out of exchanging currencies? If so, state the transactions you 
should do and the profit you would get in EUR. 

 

Solution 

Since we have 1,000 EUR to begin with, the idea is to be able to end up with 
more than that amount through a combination of exchanging currencies operations. 
We can follow the path: exchange EUR to GBP, GBP to USD and USD to EUR; or 
exchange EUR to USD, USD to GBP and GBP to EUR: 
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 ( )[ ]= × × × =1Path 1, 000 EUR 0.9000 GBP 1.700 USD 0.6600  
 

        = 1, 009.8 EUR 

 

 

ª § · º
¨ ¸« »© ¹« »

¬ ¼= =2

1, 000 EUR
USD

0.6600 GBP
1.700Path 990.3 EUR

0.9000
 

 

It is possible to get a profit if we begin by exchanging EUR to GBP, GBP to USD 
and finally USD to EUR. The profit is 9.8 EUR which corresponds to a return of 
0.98%. 

 

 

 EXERCISE 2.36 

 

Consider the following exchange rates that occur at the same time in the financial 
markets in Frankfurt and New York: 

 

 Bid Ask 

EUR/USD (Frankfurt) 1.3850 1.3870 

USD/EUR (New York) 0.7330 0.7350 

 
 

Imagine that you have 1,000,000 EUR. Can you profit from an arbitrage opportu-
nity? If so, identify it and determine the profit that you can achieve in EUR. 

 

Solution 

To be able to easily compare the quotes from both financial markets it is conven-
ient that both quotes are presented in the same format. Thus, we begin by determin-
ing the EUR/USD in New York: 
 

 = = =Bid
Ask

1 1
EUR/USD 1.3605

USD/EUR 0.7350
 

 

 = = =Ask
Bid

1 1
EUR/USD 1.3643

USD/EUR 0.7330
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One can easily find an arbitrage opportunity between the quotes in both markets. 
In the New York market the EUR is depreciated against the USD. Since we own 
EUR, we want to sell them in the market where the EUR is worth more and buy them 
back where it is cheaper. The most advantageous option is to exchange the EUR 
with USD in the Frankfurt market, where we get: 
 

 = × =USDAmount 1, 000, 000 1.3850 1, 385, 000 USD 
 

The sale of the USD and purchase of EUR should take place in the New York 
market, where we are able to get more EUR with each USD: 
 

 = × =EURAmount 1, 385, 000 USD 0.7330 1, 015, 205 EUR 
 

The profit obtained from this arbitrage opportunity is 15,205 EUR, which corre-
spond to a return of 1.52% (immediate and with no permanent capital invested. How-
ever, in reality, when these opportunities exist they almost immediately disappear). 

 

 

 EXERCISE 2.37 

 

A Portuguese investor has acquired in the North American stock market 1.000 
shares of Microsoft (MSFT) company. The Investor sold the same shares after 2 
years. From these operations we know the following: 

 

 At time of 
purchase 

After one year At time of sale 

Price of one share of MSFT in USD 20.00$ 22.00$ 23.00$ 

EUR/USD exchange rate 1.4000   

USD/EUR exchange rate  B)  

Position total in EUR A) 13,750.00€ 14,712.50€ 
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a) Which financial markets are associated with this operation? Justify; 

b) Compute A) – the value, in Euros, invested at the time of purchase; 

c) Compute B) – the USD/EUR exchange rate after one year; 

d) The Euro appreciated or depreciated against the dollar in the end of the first 
year? Justify; 

e) To prevent the investor of having losses (break-even) after two years, what is 
the maximum/minimum percentage of appreciation/depreciation that the Euro 
can have against the Dollar? 

 

Solution 

a) The financial markets present in this operation are the foreign exchange market 
and the capital market. The foreign exchange market includes all transactions on 
currency exchange, in this case between the EUR and the USD. The capital mar-
ket includes operations of medium- long-term financing using financial instru-
ments, in this case shares. 

 

b) The amount invested in EUR will correspond to the 20,000 USD converted to EUR 
at an EUR/USD exchange rate of 1.4000: 

 

 
20, 000 USD

14, 285.71 EUR
1.4000

= =A)  

 

c) The USD/EUR exchange rate is possible to determine using the shares value in 
EUR and in USD at the end of the first year: 

 

 
13, 750 EUR

0.6250
22 USD 1, 000

= =
×

B)  

 

 The USD/EUR exchange rate at the end of the first year was 0.6250. 

 

d) Using the shares value in USD and the corresponding value in EUR one can eas-
ily state that the EUR appreciated against the USD. One can see that the amount 
invested in USD increased, since each share gained 2 USD in value after the first 
year. On the other hand, the corresponding amount in EUR fell from 14,285.71 
EUR to 13,750 EUR, which is only possible if the USD lost value against the EUR. 
The previous statement can be confirmed using the exchange rate already com-
puted: 
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 = =1 year
1

EUR/USD 1.6000
0.6250

 

 

 The EUR/USD exchange rate went from 1.4000 at the initial moment to 1.6000 
after one year. With each EUR it is possible to buy more 20 cents of the dollar, 
that is, the EUR appreciated against the USD. 

 

e) To prevent the investor from having losses, the EUR amount received from the 
sale of the shares has to be, at least equal to the amount used to buy those same 
shares. Since at the moment of sale each share is worth 23 USD, we get: 

 

 
×= =2 years

23 USD 1, 000
EUR/USD 1.6100

14, 285.71 EUR
 

 

 The EUR/USD exchange rate would have to be 1.6100 tops, thus the EUR cannot 

appreciate more than 15% § ·−¨ ¸
© ¹

1.61000
1

1.4000
 against the USD. This value could 

also be obtained using the increase in the shares’ value, which is also 15% 

( )−23
1

20
. To prevent the investor from having losses it is necessary that the ap-

preciation of the EUR against the USD is not higher than the increase in value of 
the shares. 

 

 

 EXERCISE 2.38 

 

In no more than 10 lines, answer clearly and concisely to the following questions: 

a) A bank wants to present to the deposit customers its rates on the 365 days 
convention. These stated rates will be higher or lower than those previously 
presented on the 360 days convention? Justify; 

b) The Euribor is usually higher than the intervention rates of the European Cen-
tral Bank. Do you agree? Justify; 

c) An investor decided to hold a deposit account in CHF, which offered a lower 
interest rate than a deposit in EUR. What are the expectations for the investor 
behind this decision? 
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d) A company just sold 10 000 of its own shares that had in its self-portfolio to 
one of its shareholders. Is it an operation of primary or secondary market? 
Justify; 

e) An investor has 1,000 shares of Company ABC. Now is going to buy 100 
shares more through the issue that the company is doing to finance a new in-
vestment. Is this purchase an operation of the primary or secondary market? 
Justify. 

 

Solution 

a) In order to keep the amount of interest the same the bank has to present higher 
rates. When using the day counting convention of Actual/365, instead of Ac-
tual/360, the interest amount will diminish. The way to cancel out this effect is by 
increasing the interest rate, multiplying the existing interest rate by a factor of 

1.0139( )365
360

. 

b) Yes. The EURIBOR is always higher than the ECB's intervention rates, because it 
represents an average of the rates at which major financial institutions in the euro 
area (or that deal with large volumes in euros) are willing to lend to other FI, i.e. 
the risk of lending money to another FI is always higher than the one carried out in 
a deposit on the ECB and so, consequently, the return for the capital will have to 
be higher than the offered by the ECB. 

 

c) The expectation for this investor is that there will be an appreciation of the CHF 
against the EUR or a depreciation of the EUR against the CHF, in such a way that 
offsets the lower interest rate offered, i.e. at the end of the term of the deposit, in 
spite of its capital having been repaid at a lower rate, the exchange rate must be 
such that when changing the CHF for EUR we can get a higher value than the one 
we would get if we had made the deposit in EUR. 

 

d) It is a secondary market transaction because it occurs with an asset that already 
exists, i.e. there was no place for the issuing of a new security, but rather just a 
sale of securities currently held by the company. 

 

e) This operation falls within the primary market, which deals with the issue and 
placement of securities in which the proceeds from the sale go to the issuer. In 
this case is a financing operation through the issuance of new shares, increasing 
the capital of the company. 

 



 

 

 

 

Follow-up Exercises 
 

 

 

 

 EXERCISE 2.39 

 

An investor deposited in the US an amount in dollars corresponding to 250,000 
euros, at an annual interest rate of 3% per year. The operation was made between 
June 26 (Friday) and October 8 (Tuesday). The Bank gave the deposit the value date 
of the next business day and the EUR/USD exchange rate was 1.3200: 

a) Determine the amount that the investor will receive at the deposit maturity, in 
USD; 

b) If, at the deposit maturity date the Euro has appreciated against the Dollar, the 
investor will be happy or sad? Exemplify. 

 

 

 EXERCISE 2.40 

 

Comment the following statement: «The PSI20 index is useful, since it gives us 
detailed information regarding its constituents’ performance, for each transaction day 
in the primary market ». 
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 EXERCISE 2.41 

 

An investor asked today for a loan in Great Britain pounds, at an annual interest 
rate of 5%. He then invested that amount in a savings product in euros, for the same 
duration, at an annual interest rate of 7%. Knowing that the price of a BigMac is today 
3.2 euros and 2.4 pounds, and that at the end of the operations the investor will have 
neither gains nor losses with his strategy, what will be the price of the BigMac in 
pounds 91 days from now, assuming that in euros it will be 3.35 euros? 

 

 

 EXERCISE 2.42 

 

Comment on the following statement: «The EURIBOR is a reference rate for the 
price asked between Portuguese financial institutions for 6 months operations, pub-
lished at the beginning of each month.». 

 

 

 EXERCISE 2.43 

 

Company Finumo, financed its operations with an amount of 200,000 euros, at an 
annual interest rate of 2% and for a period of 189 days. 

Company Coumem, acquired a loan in CHF in an amount equivalent to 200,000 
euros at an annual interest rate of 3% and also for a period of 189 days. The 
EUR/CHF exchange rate was, at the date of the contract, of 0.8910 and currently, at 
the loan maturity, is 0.8990. 

a) Which company got the best deal with its financing operation? Present all 
calculations and justify them; 

b) If the EUR/CHF exchange rate today had the value of 0.8500 would you still 
feel the same away? Explain your reasoning in detail. 
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 EXERCISE 2.44 

 

An investor bought, at the same time, bonds from two different issuers, some in 
dollars and some in euros. At the time of purchase each euro was worth 1.4245 dol-
lars and today is worth 1.3125. The bonds in dollars were bought at 10.89 each and 
today have a sell value of 9.93 each. The bonds in euros were bought at 5.63 each 
and are worth today 5.02 each.  

a) With which of the two bond investments is the investor more pleased with? 
Justify; 

b) What would have to be the current exchange rate between the two currencies 
in order for the investor to be equally pleased with both investments? 

 

 

 EXERCISE 2.45 

 

A firm has undertook a loan of 10,000 euros that begins on March 3 (Thursday) 
and ends on September 15 (Thursday). The stated annual interest rate is 6%. The 
interest is subject to stamp tax of 4%. The firm pays a fee of 75 euros at the begin-
ning of the loan. 

a) Compute the amount of interest to be paid at the end of the loan; 
b) Determine the EGAR (GAER) and the EAR (AER) of the operation. 
 

 

 EXERCISE 2.46 

 

A firm has received two business proposals from two suppliers of raw materials 
used in the production of its product: 

• The supplier KJH, Japanese, asked for a price of 1,200 JPY per kg; 
• The supplier LTY, Australian, asked for a price of 12 AUD per kg. 

 

a) Knowing that the EUR/JPY exchange rate is 120.00, determine the EUR/AUD 
exchange rate that makes both alternatives indifferent; 

b) The firm sells its products exclusively abroad and has a sell price established 
in USD. In the last 3 months the profit margin has increased as a conse-
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quence of the favourable evolution in the exchange rates. Does that mean that 
in these last months the EUR has appreciated against the USD? Justify. 

 

 

 EXERCISE 2.47 

 

Consider the following exchange rates: 
   

 Bid Ask 

EUR/USD 1.3520 1.3570 

GBP/USD 1.1590 1.1630 

   
 

An investor has 100,000 euros. He wants to invest 50% of the capital on a de-
posit in GBP for a period of 180 days at an annual interest rate of 4%. The remaining 
50% will be invested on a deposit in USD at an annual interest rate of 3% and with 
the same duration. 

a) State the amount of interest that the investor will receive from each of the 
deposits; 

b) Assume that at the end of the deposit in USD, exchanging the capital and 
interest amount to EUR, the investor will get an effective annual return (annual 
equivalent rate) of 5.5%. Determine the EUR/USD exchange rate, at that time, 
in order for the investor to obtain that 5.5% return. 

 

 

 EXERCISE 2.48 

 

For a company that is about to issue a bond loan, what is the benefit of doing it 
with the help of an Investment bank underwriter? 
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 EXERCISE 2.49 

 

An investor owns some shares of the firm ABC which is about to be acquired by 
the firm HGJ. To pay for the acquisition, the firm HGJ is issuing equity capital. These 
new shares will be used to pay the stockholders of firm ABC, leaving them owners of 
shares of the firm HGJ. In your opinion, is this operation included in the primary 
and/or secondary markets? Justify. 

 

 

 EXERCISE 2.50 

 

Assume you want to buy a music album that is not available in Portugal. You 
have the options of acquiring it through an English website or from a north-American 
online music service. In the English website the album costs 30.6 GBP and in the 
north-American music service you have to pay 45 USD. Knowing that the EUR/GBP 
exchange rate is 0.8500: 

a) What should be the EUR/USD exchange rate in order for both alternatives to 
be indifferent? 

b) Assume that you decided to buy the music album from the English website be-
cause it was cheaper. At that time the EUR/USD exchange rate was higher or 
lower than the one computed in a)? Justify. 

 

 

 EXERCISE 2.51 

 

«Every day we hear about changes in the yields (return rates) of Portuguese sov-
ereign bonds. Does this means that every day the Portuguese Government pays its 
debt at different interest rates?». Answer, stating the associations between the finan-
cial markets that you know. 

 

 



134  I N T R O D U C T I O N  T O  F I N A N C E  

 

 EXERCISE 2.52 

 

A bank loan of 100,000 euros is being contracted on October 22 (Monday) and it 
matures on February 5 (Tuesday). The stated annual interest rate is 6%. Determine 
the amount of interest to be paid at the end of the loan. 

 

 

 EXERCISE 2.53 

 

The spot USD/EUR exchange rate is currently 0.8055. If you have 100,000 EUR 
and want to exchange for USD, how many USD will you get? 

 

 

 EXERCISE 2.54 

 

A firm bought an equipment from an English supplier for 200,000 GBP. It will 
have to pay that amount in 180 days. In order to accomplish that, the firm made to-
day a deposit in GBP, at a stated annual interest rate of 5%. To get the money for the 
deposit the firm needed to ask for a loan of 215,000 EUR (which immediately ex-
changed for GBP) for a period of 180 days, at a stated annual interest rate of 6%. 

a) Determine the spot EUR/GBP exchange rate that was in place at the time the 
deposit was made; 

b) What EUR/GBP exchange rate was implicit, at the moment the firm paid for 
the imported equipment? 

 

 

 EXERCISE 2.55 

 

An IPO done by a shareholder that owns 90% of the company shares is an op-
eration of primary or secondary markets? Justify. 
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 EXERCISE 2.56 

 

A firm just paid 1,722.20 euros of interest for a 100,000 euros loan that ended on 
May 31 (Thursday). Knowing that the stated annual interest rate was 10%, when did 
the financing operation began (assume it was a business day)? 

 

 

 EXERCISE 2.57 

 

An investor has two investment options: 

• A deposit of 100,000 GBP at a stated annual interest rate of 4%, for a period of 
60 days; 

• A deposit in euros, at a stated annual interest rate of 3%, for the same duration. 
 

Knowing that currently the EUR/GBP exchange rate is 0.9000 and that the in-
vestor chose the deposit in GBP: 

a) Determine the EUR/GBP exchange rate that must be in place 60 days from 
now, in order for both alternatives to be indifferent; 

b) Using the result obtained in a), is there an appreciation or depreciation of the 
EUR against the GBP? 
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Theory 
 

 

 

Profitability 

The question that will serve as inspiration to this first part of the chapter is sum-
marized as follows: total Assets in a firm is of 2,500,000 euros. At the end of the year 
the Net Income of the firm was 500,000 euros. If we are shareholders of this com-
pany, are we happy with this result? 

At first glance we would say that the company presents a very positive perform-
ance by getting a fiscal year net profit of 20% of the total Assets it uses. 20% is a 
fantastic percentage in absolute terms, especially in the so-called «ordinary» eco-
nomic contexts in which short-term rates will fluctuate around 3%. However, these 
conclusions can be quite misleading. 

In fact, the answer to the above question cannot be given in a simple and direct 
way. It contains in itself a set of inconsistencies that we will address throughout this 
chapter: 

• The Net Income is the result that is available for the shareholders and we are 
comparing it with all the Assets, which are placed by resources that are trans-
ferred by shareholders and creditors; 

• The Net Income may have resulted from the profit on the sale of an asset that 
in no way contributed to the main business of the company; 

• Is the disclosed profitability sufficient to compensate for the risk presented for 
those who invest in the company? No information is given, up to now, enough 
for us to evaluate the return/risk ratio; 

• What are the implications of a strategy of maximizing profit in a year, in the face 
of the solvency situation for the following business years? 
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• We cannot make the analysis of future prospects for the company because we 
have no data for comparing with competitors or of external economic factors. 

 

The Different Levels of Profits in the Firm – Operating Profit  

The main level of results that we should identify in the activity of a company is 
without doubt the one which results from existence of the firm itself: the economic 
result, that is, the profit generated by the business to be carried out every year and 
the reason why the firm was created or the justification of its continuity. 

This main activity can be of extraction and sale, production and sale, services 
providing, or a combination of these. The business developed by the company, daily 
and permanently, has to reveal its viability. It is not enough to look only to the final 
result, which can hide problems at the level of the business profit itself, to reach any 
conclusions. Are there not any good financing conditions, or even grants, tax benefits 
or any extraordinary profit,1 thus non repeatable factors, which may cause a good 
performance in a company whose business, economic activity, may be dying? 

How do we then realize if the business of the company is viable? 

We begin by identifying the level of result of the activity, referred to as operating 
profit, detailing its components: 

1. Gross Margin, resulting from the difference between revenues and the cost 
(variable) of goods sold. Very bad must be a business if this margin is nega-
tive or low. Several may be the reasons for this but the most likely is that the 
product or service no longer is wanted by the market, making the selling price 
insufficient to offset the costs of what is sold. Can the company change the 
product to make it attractive? Will it be able to create new products? There are 
so many issues that the company itself should place even before it sees its 
gross margin going down to unsustainable levels. It is very common to calcu-
late the Gross Margin as a percentage of revenues and compare it with the 
average presented by the corresponding industry. If this percentage is sys-
tematically below what is achieved by competitors, we must question whether 
it will be just a matter of lower product competitiveness or possibly some ne-
gotiating or production problem at the level of cost of sales; 

2. EBITDA (Earnings Before Interest, Taxes, Depreciation, and Amortization), 
is an important operating result and always disclosed in the presentation of the 

                                                                            
(1) Note that, according to the current accounting rules, the extraordinary results are not identified 

separately and are included in the operating result. But the company's analyst should identify 
separately those exceptional results by reason presented. 
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firm's results. Of the previous result, gross margin, we subtract the fixed oper-
ating expenses. An EBITDA of zero would mean that the value obtained in 
revenues was used, only to pay the variable costs of production and fixed 
costs, such as labour costs and external supplies and services. It is clear that 
the higher this operating result, the best, because it is expected that it can pay 
much more than the simple production in the business, for a healthy com-
pany's sustainability; 

3. EBIT (Earnings Before Interest and Taxes), is the most clear operating re-
sult because it results of subtracting depreciation from the EBITDA. This 
means that the EBIT is what remains after considering all the costs of produc-
ing what is sold and the part used as capital expenditure (depreciation of 
property, plant and equipment). Since depreciation expenses are not payable, 
is the entirety of the previous result, and not this one, that will be reflected in 
monetary means. However, as we want to ensure the future reinvestment in 
capital expenditure (plant and equipment), is this EBIT the result with which 
we should care about to ascertain the state of health of the main activity of the 
company. Is the EBIT that consists in the source of wealth of a company be-
cause is the only repeatable result that depends on the strategy, its imple-
mentation and execution, using the physical and human resources of the 
company itself. If this result is not satisfactory, little can the company do to be 
saved by good financing conditions from the banks, tax benefits from the gov-
ernment and a lot of patience from the shareholders. In fact, the goal must be 
to achieve an EBIT high enough to pay correctly the financing structure, taxes 
and the appropriate return required by shareholders. The several levels of re-
sults that reflect these payments are already in the sphere of the financial re-
sult that we will look at further on. 

 

For now, and given the importance of EBIT, we shall detail important company 
analysis ratios that use the data from this result. 

 

The Profitability of the Business 

The absolute values convey little or nothing to the analyst. We must turn them 
into relative data, percentages, in this case to measure profitability, so indispensable 
and important. 

Let us start by an important ratio of wide use, the Gross ROA (Return on Assets): 
 

  = EBIT
Gross ROA

Assets
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This ratio is a measure of the profitability of the business, as it confronts the operat-
ing profit with all assets that are available to the company. 

We can only have some conclusion about the profitability level, presented by the 
company in a given fiscal year, if the percentage obtained in the ratio is compared 
with future prospects, the economic context data and the average profitability level 
presented by the industry of the company. 

Although this ratio is very useful, in fact we can assure that it contains some in-
consistencies. Let's see: 

• Part of the total Assets may be property or current assets that in no way 
contribute to the main activity of the company. Will be the case, for example, of 
an empty warehouse or financial investments in stock exchange securities. 
These assets can be excluded, not compromising the sustainability of the busi-
ness. So, to be more accurate in measuring this profitability, the Assets in-
cluded for the ratio calculation should be only the operating ones. More, this 
Operating Invested Capital (IC) should be disclosed in net terms, deducted of 
operating resources, to represent exactly the capital necessary for the continu-
ity of the current activity of the company; 

• On the other hand, we know that who puts the assets at the disposal of the 
company are the shareholders and the financial institutions, financing the re-
sources needed to purchase those assets. The EBIT includes not only the 
value that will be used to pay creditors, financial expenses, and the value that 
will be left to pay the shareholders, but also the taxes payable to the govern-
ment. Now, if the government does not participate with capital or loans in the 
company, the result we must work with to assess the profitability of the busi-
ness should exclude taxes, since we want a full consistency between the profits 
and the assets that generates that result. This result that excludes taxes is 
called NOPLAT (Net Operating Profit Less Adjusted Taxes). 

 

Thus, we are led to a ratio of profitability of the business, the ROIC (Return on In-
vested Capital), that we can look at the same way as the Gross ROA but whose 
findings are more perfect by the greater accuracy in its definition, as described 
above. 
 

  = NOPLAT
ROIC

Invested Capital
 

 

Being, ( )= × −NOPLAT EBIT 1 t  with t representing the Corporate Tax Rate 
and = −IC Operating Assets Operating Resources . 
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The company’s Balance Sheet for the Financial Analyst 

To better understand the definition of Invested Capital, let's take a look at how fi-
nancial analysts subdivide the company's balance sheet in its components. 

 

Assets 

 Non-current Assets 

  Operating 

  Non-operating 
 

 Current Assets 

  Operating 

  Non-operating 

Equity and Liabilities (Debt) 

 Permanent Capital 

  Equity 

  Non-current Liabilities  

   MLT Bank Debt 
 

 Current Liabilities 

  ST Bank Debt 

  Operating Resources  

  Other Non-operating Resources 

 
 

Some important notes: 

• Non-current assets vs. current, is due to the time the assets stay in the com-
pany: over one year and up to a year, respectively; 

• Operating vs. Non-operating, is due to the mandatory presence or not, respec-
tively, in the firm for the pursuit of its business; 

• No element of Equity or Liabilities – bank debt – can obviously be considered 
operating, since both are components of the financing structure. 

 

Thus, the IC can also be defined by: 
 

 = +IC Operating Non-current Assets Working Capital1 

 
 

                                                                            
(1) As we will see later, 

  Working Capital = Operating Needs – Operating Resources  

 and also 
 

  IC = Total Assets – Non-operating Assets – Operating Resources. 
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Components of the Business Profitability 

Using a simple mathematical property, we can break up the Gross ROA ratio in 
its Operating Margin and Asset Turnover components: 
 

 = ×EBIT Revenues
Gross ROA

Revenues Assets
 

 

What is the advantage of analysing the profitability of the business in its detailed 
formula? 

The firm should constantly monitor the profitability of its business and its strategy 
must go always towards the maximization of profitability. However, if we look at the 
two components above, we find that certain decisions can increase the margin but, at 
the same time, can induce a less Assets Turnover, and vice versa. A classic example 
of this incompatibility of effect on decisions is seen on changes in sales prices. If we 
raise prices without meet the demand-price elasticity of the product/service in ques-
tion, we may be increasing the margin but decreasing Turnover significantly. Very 
differently, innovation decisions with implications on the product/service itself and in 
its way of production, may have effects that in global will allow a significant improve-
ment of the ratio as a whole. Hence it is very important to analyse the various possi-
ble detailed effects of decisions arising from the strategy followed by the company. 
Further on, when we move to the solvency analysis, we will better assess other in-
compatibilities of effects on certain decisions when we will realise that goals of accel-
erated growth in sales may jeopardize the solvency of the company in the short-term, 
and additionally lead to a decrease in Turnover. 

 

The Different Levels of Profits in the Firm – Net Income or 
Financial Profit 

Downstream of the EBIT we identify the various results that fall into the financial 
sphere for being dependent of the company's financing structure and taxation on 
income: 

1. EBT (Earnings Before Taxes), income before taxes and therefore will be 
subject to taxation on income tax. It results of subtracting the finance ex-
penses on the EBIT, or better yet, of subtracting the difference between the fi-
nance expenses and the finance income. Thus, for example, if we get a null 
EBT, it means that the entire result generated by the business is spent to pay 
the finance result, according to the net external resources used to finance the 
company. In this case, the company would not pay income tax but its share-
holders would be very unsatisfied, and with reason: they are the financers of 
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the permanent capital owned by the company itself, and their return, in such a 
case, would be null; 

2. Net Income (NI), net result or final outcome, one that is available to the hold-
ers of the capital of the company, the shareholders, that in the General Meet-
ing decide whether or not they are distributed in the form of Dividends, relative 
to the part that is not intended to mandatory reserves. Of everything we have 
examined in this chapter, we have concluded that the better is the operating 
performance, the financing conditions and the tax efficiency, the better the 
outcome for shareholders. Naturally, this conclusion raises a question: would-
n't the shareholders benefit if the company did not have to bear costs of fi-
nancing, i.e., if in place of the company having external funding (for example, 
bank debt), the shareholders put a greater amount of resources in the firm? In 
this case, all the operating result, excluding only taxes, would be available to 
them... 

 

To assess whether the shareholders would be more satisfied if the company does 
not contract any debt, we have to meet the following issues which we will study in 
detail: 

1. Is the level of profitability for shareholders the appropriate to the risk that they 
bear in investing in the company? If not, what is the benefit of putting more 
money in the same company? How do we evaluate this profitability for share-
holders? 

 

Return on Equity (ROE) 

To give consistency, in this case also, to the calculation of the ratio, the same will 
be defined as the fraction between two values that are exclusive of the company's 
shareholders, as follows: 
 

  = Net Income
ROE

Equity
 

 

The level of this profitability cannot be seen as absolute. Once again we are 
dealing with the concept of opportunity cost. A financial model that allows us to 
evaluate the adequacy of the return on equity, or the financial return in a company, is 
the CAPM.1 Consists of a model of simple deduction and of wide use at a global level 
on the financial markets. 

                                                                            
(1) Capital Asset Pricing Model. 
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With this model we can identify what is the appropriate level of ROE for the level 
of risk that investors take by putting their capital in the company. This risk, which is 
obviously the risk inherent of the company's shares, is dependent of the operating 
risk (weight of fixed capital in the activity) and financial risk (financing structure – 
Debt/Equity). 

In this book we will not address with detail when assessing the value of this return 
but there is an important summary conclusion to retain: the shareholders expect, 
demand, a return, for their capital, that has to include a risk premium, that is, a re-
ward for the risk they bear in their investment. Being a business investor is nothing 
similar to being a holder of German Government bonds, for example. Thus, investors 
in risk are not happy in obtaining the same return as that of low-risk investments. If 
this were the case, it would be enough for them to invest with this lower risk. 

Not forgetting the question that brought us to this point, we conclude that if the 
level of ROE is not suitable, we can hardly convince shareholders to raise capital in 
the company. Thus, the hypothesis of including debt, despite increasing the financial 
risk of the company, can be considered, in this case, for not having to demand the 
shareholders unprofitable additional investments. The cost of debt is less than the 
cost of equity, since creditors are repaid before the shareholders in case of bank-
ruptcy. Lenders assume less risk than shareholders and, as such, require a lower 
return for the resources that they make available to the company. 

But the reason why all companies include debt in their structure of resources 
goes further than the argument above. To understand why we ask a second ques-
tion, as follows: 

2. How the ROE is influenced by the level of Debt in the structure of resources of 
the firm? In what situation can we maximize the ROE for the shareholders? 

 

Let us consider the example of the beginning of this chapter, with the additional 
information that the corporate tax rate is 25%. If the company has not contracted any 
debt, that is, all the resources are composed by Equity, the total operating profit is 
used to pay taxes and to give the return to the shareholders. 

Thus, 
 

 =NI 500, 000 
 

 ( )× − = ⇔ =EBT 1 25% 500, 000 EBT 666, 667 
 

=EBIT 666, 667 , because as there is no debt, also there are no Finance Ex-
penses and thus the EBIT = EBT 
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We note that the total operating result is destined to taxes, in 166,667 euros, and 
to Net Income, in 500,000 euros. The Gross ROA is 26.67% and the ROE reaches 
20%. 

Imagine now that the shareholders would like to replace part of their capital in the 
company by debt. Perhaps they would like to diversify their investment to a new 
business with an expected return/risk ratio that attracts them much or, eventually, 
explore the effect that the lowest cost of borrowing, in this case let's assume that is 
11%, may have in their own profitability, ROE. 

Let's see then the result of replacing a 100% in Equity by 50% in Equity and 50% 
in Debt: 
 

 =EBIT 666, 667  
 

 = × =1, 250, 00Finance expen 0 11% 137ses , 500 
 

 = − =EBT 666, 667 137, 500 529,167  
 

 ( )= × − =NI 529,167 1 25% 396, 875  
 

It is clear that the Gross ROA does not change with the funding structure, it re-
mains in 26.67%, because it only depends on the performance of the business itself. 
Concerning the ROE, it will have to undergo a change which we will explain below. 
The ROE in this case amounts to 31.75%, surpassing significantly the ROE of non- 
-indebtedness. It seems we can say that, in this situation, shareholders are more 
satisfied. But attention, never forget the principle that relates return vs. risk. Share-
holders have now a higher ROE but also the investment in the company is more risky 
(higher financial risk because the debt, with its interest, has to be paid back). 

What is the reason for the increase in ROE from 20% to 31.75% when we ex-
change Equity for Debt? If the ROE, in the new situation, stood in 20%, this would 
have meant that the NI would amount to 250,000 euros (half of Equity, half of NI). But 
the NI reached a value greater than this, in the 50/50 Debt/Equity situation, totalling 
396,875 euros. How were the extra 146,875 euros obtained? 

The cost of debt is lower than the ROE in nine percentage points. Hence, 
× =9% 1, 250, 000 112, 500 is what is gained in choosing a cheaper source of 

funding. 

Additionally, and perhaps the most important issue, the finance expenses are 
considered fiscal costs (note again that the result that is subject to tax is the EBT and 
not the EBIT). Thus, there is a tax savings by the use of debt: finance expenses are 
true costs only in 1 – t, in this case 75%, of its value. 25% of finance expenses is the 
amount the firm does not pay in taxes. In this case: × =25% 137, 500 34, 375  euros. 
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Adding the two savings, 112,500 + 34,375, we obtain the total amount of 146,875 
euros, precisely the value of the increase in NI when the funding in the firm is shared 
between Equity and Debt. 

We can conclude then that, at least in this company, the ROE increases with the 
increase of the Debt in relation to Equity. We will understand now the conditions 
under which this can happen for most companies. 

 

Detailed ROE 

To realize well the effects of indebtedness on the profitability for the shareholders, 
we will break up the ROE ratio itself. 
 

 ( ) ( )ª º= + − × × −« »¬ ¼
Debt

ROE Gross ROA Gross ROA r 1 t
Equity

 

 

Note that while the Gross ROA remains above r – the average cost of Debt (Li-

abilities) – the portion ( )− × Debt
Gross ROA r

Equity
 is positive and the effect on the 

ROE is always positive. The more we replace Equity by Debt, the higher will be that 
portion and, consequently, the higher will be the ROE. And that is why to the indi-
cated portion is given the name of Financial Leverage. The fact of replacing equity by 
debt, in conditions of greater profitability in the business than the cost of funding, 
works as a lever that raises the profitability for the shareholders. 

Of course there are limits to this lever. On the one hand because, as we have 
seen above, the greater shareholder return can be associated with a much higher 
risk, undesirable or too high in absolute terms when compared with that return. On 
the other hand, the Financial Leverage remains positive only while the r is less than 
the Gross ROA and we know that, when a firm increases the weight of Debt, credit 
institutions are no longer willing to keep the same level of interest rate, increasing it in 
accordance to the increase in the risk they take. 

However, we can realize now, after safeguarded the limitations to this «magic» of 
Debt, why is very rare that a firm does not use Debt in its funding structure. Would be 
a tremendous waste not to take advantage, at least, of the benefit of the tax effect on 
finance expenses. 
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Solvency 

In the first part of this chapter we have studied the profitability of the company. 
For this we have based all analysis in the firm's results. However, in this second part, 
we will conclude that often is essential to analyse financial flows rather than results. 
There is an important difference between these and those. Let's illustrate this differ-
ence through a simple example. 

Suppose a manager quits his current job and accepts an ambitious challenge in a 
project that is starting now. He will earn a salary that is three times the previous one. 
However, each payment of the monthly salary will occur only in the same month of 
the following year. Thus, with regard to the results obtained, the manager will triple 
the value, which weighed much in his decision. However, with regard to cash flows, 
these will not occur simultaneously with the results but with a one-year deferral. How 
will be the life of this manager's family in the first 12 months of his new challenge? He 
has been the guarantor of compliance with the financial obligations of the family, 
house rent, car payment, school of children, etc... Over the next 12 months he will 
earn a salary that is triple of the previous but, however, for lack of immediate liquidity, 
he won't be able to comply with the same obligations as he did when he earned 
much less. 

This example was chosen for its simplicity and also because we all, in one way or 
another, are sensitive to issues of this kind. The most relevant is that difficulties of 
that nature are also typical of the business context. 

We will dedicate this second part of this chapter to examine precisely how the 
company can manage its short-term solvency situation, i.e., what should or should 
not do to avoid the impossibility to satisfy its immediate financial obligations. 

In the first part we used mainly the Income Statement, in which we have identified 
the useful data for the analyst in his study of profitability. In this part we will mainly 
use the Balance Sheet, which will also be subject to some adjustments so that we 
can identify items very suitable for analysis and decision making with respect to the 
Solvency of the company. 

 

Balance Sheet analysis 

The Balance Sheet is the financial document that shows us, in a moment in time, 
what is the position of the company in respect to available assets, on the one hand, 
and the financial commitments to comply, on the other. However, the biggest utility in 
the analysis of this document is to detail that position according to the different exist-
ing deadlines on both sides of the Balance Sheet. As we were able to realize from 
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the example given above, the balanced situation is only guaranteed when there is 
liquidity in the assets at the time that they are required to meet the financial commit-
ments. The coincidence of timing, between the financial obligations and liquidity 
(cash flows or cash), becomes fundamental to the solvency condition and balanced 
situation of the company in the short-term. 

We will detail the components of the Balance Sheet, as much as possible, by the 
various periods that assets and resources are kept in the company. 

The simple separation in Current and Non-current Assets, and of Resources in 
Operating and Non-operating (within current liabilities), can hide the true deadlines of 
all: when the assets are available and resources have to be paid. Let's see what we 
want to show. 

The values on Trade Receivables and Inventory, within the Current Assets, seem 
to have a short stay in the company and, according to the period of receiving or sales 
speed, can quickly be transformed into liquidity, cash flows. In part this is true but, at 
the same time, there is nothing more false. In fact, new sales will result in new credits 
to customers and new needs of product in storage, and it is true that, in terms of 
value, Trade Receivables and Inventory will remain as Assets in the company in the 
long run, we could even say while the company exists. Thus, what would seem likely 
to quickly turn into cash, has actually a feature of long permanence by its continu-
ously renewability; 

On the resources side we can establish the same reasoning and conclude that 
the values in Trade Payables and Tax Payables, although they seem like they have 
to be paid soon, which is usually the case, as they constantly renew over the several 
business cycles, they will remain in fact in the company's Balance Sheet for a long 
time, always as Trade Payables and Tax Payables. 

Following this type of careful analysis of what truly is available to pay what is 
asked, considering the correspondence of deadlines, we will synthesize the funda-
mental equations for the definition of the Solvency situation in the company. 

 

Permanent Capital (PC) 

= +Permanent Capital Equity Medium and Long term Debt , as these are the re-
sources that remain in company in the long run (the Equity is not to be paid back and 
this type of debt is to be paid in the long-term, more than one year). 
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Net Permanent Capital (NPC) 

= −Net Permanent Capital Permanent Capital Non-current Assets , this still 
doesn't establish the difference between all the assets and all the resources of long 
permanence in the company, as we have seen. Thus, this Net Permanent Capital must 
be in line with the difference between the remaining assets and liabilities of long per-
manence in the company. 

 

Working Capital (WC) 
 

 =Working Capital Current Assets of permanent nature -  
                 − Current Resources of permanent nature 

or 

 = −Working Capital Operating Needs Operating Resources  
 

Being, 

• Operating Needs: Trade Receivables, Inventory, and Restricted (Operating) 
Cash; 

• Operating Resources: Trade Payables and Tax Payables. 
 

Once again, the Working Capital reflects the assets, less liabilities, that take a 
long time to become "free" while the business is rolling. This word «free» is applied 
as counterpoint of «operating», because the free cash can immediately be used to 
comply with the financial obligations of the company, if these are immediately re-
quired. 

Usually the WC is positive but there are cases in which, by the nature of the busi-
ness, can be negative. A significant example of this type of business is the retail & 
distribution industry, in which customers pay immediately in cash and the suppliers 
receive with an extended deadline. Having no value in Trade Receivables, because 
all Revenues are converted into Cash, it is very probable to have a negative WC. In 
fact, despite the designation does not make it seem, a negative WC reflects less 
funding for the operating needs, because it is the business activity that generates 
immediate net liquidity, and therefore, is, after all, positive to the firm. 

Positive, or negative, the important is that, as indicated above, the value of the 
Net Permanent Capital and the Working Capital be in such harmony to allow the 
much desired balanced situation in the firm. Through the equality between the level 
of availability and requirement of assets and liabilities, respectively, it is intended then 
that the company will be able, at any time, to comply with the equation that we pre-
sent below. 
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Liquidity (L) 

= −Liquidity Net Permanent Capital Working Capital , known as the Liquidity, 
this is the representation of the net position (excess or insufficiency) in long-term 
resources. 

If that position is positive, we conclude that the situation of the company is of fi-
nancial relief in meeting their immediate responsibilities since it has an excess of 
resources that will only be required to pay in the long-term. If that position is negative, 
the situation is precisely the opposite and the company may enter into financial dis-
tress and even default in payments. The latter certainly is not what we want but the 
previous one also has its drawbacks. In fact, the long-term resources are almost 
always more expensive than the short-term. Thus, a positive Liquidity situation, es-
pecially if it reaches high values, means that, in order to have a very comfortable 
situation in terms of short-term solvency, we are, at the same time, undermining the 
profitability of the company, by wasting an excess in finance expenses. 

Therefore, the optimal value will be Liquidity = 0. 

 
 

Transform the outcome in cash flows 
– Operating Free Cash Flow (OFCF) 

We understand the importance of the Profitability analysis and the Solvency 
analysis. Until now, it seemed to us that both are completely independent realities, 
one based in the Income Statement, the other based on the Balance Sheet. We 
want, for a good performance of the company, to maximize the first and get a bal-
anced situation in the second, realizing that in this goal we can find incompatibilities, 
as we saw in the preceding paragraph. 

To better realize the possible incompatibilities between profitability and solvency 
and, above all, realize how in fact they are dependent realities, let's find the equation 
that transforms the Results (profits) in Cash Flows (liquidity). 

What is the level of results that best reflects the cash flows generated by the 
business? 

The EBITDA is the one that best reflects the free cash flows of the business, and 
not the EBIT, because, remember, the depreciation we subtract on the latter is not a 
cash outflow (didn't give rise to any payment). 

But we already know that the values on Trade Receivables and Inventory do not 
allow a direct transfer from Revenues to Cash. And, conversely, the values in Trade 
Payables and Tax Payables allow an increase in Free Cash Flow from the business, 
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because of their non-immediate payment. But beware, these effects only happen by 
increments under the headings referred to and not by their absolute values. Let us 
remember the example of the manager who tripled the wage. From the 13th month 
onwards, the number of wages that the company owes him each month is always 12 
(for 12 months of deferral in payment). Thus, the maintenance of the same out-
standing value, month-to-month, results in a coincidence between Result and Cash 
Flow (he receives, from the 13th month on, the exact value of his wage, even being of 
the previous year). 

In this way, the equation that allows us to calculate the Operating Free Cash 
Flow, based on the Operating Result, is the following: 
 

 ∆Operating Free Cash Flow = EBITDA - WC  
 

To closely examine the mechanics of this equation is extremely important in any 
decision making. Note, for example, that decisions can be taken to maximize the 
EBITDA and, at the same time, those decisions can increase the WC the company 
uses in the business. Some examples of this are: the increase in the Receivables 
Average Term to stimulate sales, with effects on the increase of the Operating Needs 
(increase in the WC by the value in Trade Receivables), or the decision to make 
massive purchases to take advantage of price promotions of raw materials or prod-
ucts for sale, resulting in an increase of the Operating Needs (increase in the NPC by 
the value in Inventory). With these kind of decisions, the effect on the Operating Free 
Cash Flow can be negative, without forgetting that the Liquidity situation (NPC – WC) 
may become unsustainable. 





 

 

 

 

Formulas 
 

 

 

• = = ×EBIT EBIT Revenues
Gross ROA

Assets Revenues Assets
 

 

• = NOPLAT
ROIC

Invested Capital
 

 

• = = ×Net Income Net Income Revenues
Net ROA

Assets Revenues Assets
 

 

• = =Net Income
ROE

Equity
 

 

      ( )ª º= + − × ×« »¬ ¼
Debt

Gross ROA Gross ROA Average Cost of Debt
Equity

 

      ( )× −1 Corporate Tax  

 

• =Average Cost of Liabilities  
 

  
−= = Financial Expenses Finance Income

r
Debt

 

 

• = Debt
Debt-to-Equity ratio

Equity
 

 

• = Equity
Equity-to-Assets ratio

Assets
 

 

• = Debt
Debt ratio

Assets
 

 

• = −Net Permanent Capital Permanent Capital Non-current Assets  
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• = +Permanent Capital Equity Long-term Debt  
 

• = −Working Capital Operating Needs Operating Resources  
                  
• = −Liquidity Net Permanent Capital Working Capital  

 

• = − ∆Operating Free Cash Flow EBITDA Working Capital  
 
 

• = ×Trade Receivables
Receivables Average Term (in months) 12

Revenues with VAT
 

  

• = ×Trade Payables
Payables Average Term (in months) 12

Purchases with VAT
 

 

• = ×Inventory
Average Duration of Inventory (in months) 12

Cost of Goods Sold
 

 

 



 

 

 

 

Solved Exercises 
 

 

 

 

 

 EXERCISE 3.01 

 

From company Renda, it was possible to obtain the following information (in mil-
lion euros): Cost of Goods Sold (40), External Supplies (10), Revenues (120), Other 
Operating Revenues (10), Labour Costs (20), Operating Taxes (0.5), Finance Income 
(1.5), Depreciation (20), Other Operating Costs (1.5), Finance Expenses (12), Net 
Income (22) and Taxes (over profit) (5.5). 

a) Compute the following ratios: Gross Profit Margin, Operating Profit Margin, 
Global Profit Margin, EBITDA/Revenues, Net Finance Expenses/EBIT, 
Taxes/EBIT e Net Income/EBIT; 

b) Based on the previous answers, make some comments on the economic 
situation of the company Renda, for the year N; 

c) Comment on the following outburst of a financial manager: «if we could pay 
the employees with depreciation, our economic situation would be much bet-
ter! ». 
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Solution 

a) The first step is to construct the Income Statement. 

 
 

Income Statement for company Renda 
 

Unit: million euros 

  N 

Revenues 120.0

Cost of Goods Sold 40.0

Gross Margin 80.0

Other Operating Revenues 10.0

External Supplies 10.0

Labour Costs 20.0

Operating Taxes 0.5

Other Operating Expenses 1.5

EBITDA 58.0

Depreciation 20.0

EBIT 38.0

Finance Income 1.5

Finance Expenses 12.0

EBT 27.5

Income Tax 5.5

Net Income 22.0

 

 = × =80
Gross Profit Margin % 100 66.67 %

120
 

 

 = = =38
Operating Profit Margin 0.3167 31.67 %

120
  

  

 = = =22
Global Profit Margin 0.1833 18.33 %

120
 

 

 = = =EBITDA 58
0.4833 48.33 %

Revenues 120
 

 

 
−= = − = −Finance Income 1.5 12

0.2763 27.63 %
EBIT 38
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 = = =Income Tax 5.5
0.1447 14.47 %

EBIT 38
  

 

 = = =Net Income 22
0.5789 57.89 %

EBIT 38
 

 

b) The company presents overall positive earnings. The operating situation is favour-
able with a profit margin of nearly 32%. Focusing on the cash flow (considering 
the EBITDA instead of the EBIT) the situation improves substantially to a profit 
margin of 48%. The variable operating expenses absorb 33.33% of Revenues. 

 The financial results are negative, what is quite usual, and absorb about 27.63% 
of the operating earnings. From the remaining EBIT, 14.47% are used on the In-
come Tax while 57.89% generate Net Income, improving the companies self-fi-
nancing. For each euro of revenues the firm manages to get a final earning of 
slightly more than 18 cents. 

 To perform a more complete and conclusive analysis it would be useful to have 
access to the company’s data for at least 3 years, and also to the average industry 
ratios and relevant competitors. It would also be important to assess the macro-
economic environment in which the company’s results were obtained.  

 

c) If all operating expenses were relative to depreciation, the economic result (EBIT) 
would be exactly the same. However, from a cash flow perspective on the result 
(considering the EBITDA), the situation would actually be much better, since de-
preciation represents a non-payable expense. 

 

 

 EXERCISE 3.02 

 

Consider the following information for the company Prevê, for the next year: 

• Revenues ĺ 100,000 euros; 

• Gross Profit Margin ĺ 40%; 

• Other Operating Expenses (excluding Depreciation) ĺ 20,000 euros; 

• Depreciation ĺ 10,000 euros; 

• Average Cost of Debt ĺ 6%; 

• Corporate Tax Rate ĺ 25%; 
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• The total investments of the company (Assets) at the end of the year will be 
200,000 euros and will be financed by Equity in 40%. 

 

a) You are asked to compute the following ratios: Net ROA, Gross ROA and ROE; 

b) Comment the preceding outcomes; 

c) If the company predicts that the funding of its assets will be done by Equity in 
only 20%, will there be any impact on the calculated ratios? (Quantify, as-
suming that the other variables remain equal to the initial situation). 

 

Solution 

a) The first step is to construct the Income Statement. 

 

Income Statement of company Prevê 

Unit: euros 

Revenues 100,000

Cost of Goods Sold 60,000

Gross Margin 40,000

Other Operating Expenses 20,000

EBITDA 20,000

Depreciation 10,000

EBIT 10,000

Finance Income 0

Finance Expenses 7,200

EBT 2,800

Income Tax 700

Net Income 2,100

 
 

 = = =2,100
Net ROA 0.0105 1.05 %

200, 000
 

 

 = = =10, 000
 Gross ROA 0.05 5 %

200, 000
 

 

 = = =
×

2,100
ROE 0.0263 2.63 %

200, 000 0.4
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b) The firm has extremely low returns, although positive. For each euro invested in 
assets the firm generates only 5 cents of operating results. At the Net Income 
level the return is only 1 cent. The ROE value is quite small. The maximum poten-
tial return on equity is only 2.62%, that is, even if all net income is paid out as divi-
dends, the shareholders do not even get 3 cents for each euro they have invested 
in the firm. Without data for the industry or for the competitors we are not able to 
draw conclusions regarding the firm’s performance for this year. However, the re-
turn for shareholders is so low that is almost impossible to be compensating for 
the risk taken in this investment. 

 

c) Changing the capital structure does not change the Gross ROA, only the Net ROA 
and the ROE. The Finance Expenses would increase to 9,600 euros, the EBT 
would be reduced to 400 euros, the Income Tax would be 100 euros and the Net 
Income would result in 300 euros. The new values for the Net ROA and for the 
ROE would be: 

 

 = = =300
Net ROA 0.0015 0.15 %

200, 000
 

 

 = = =
×

300
ROE 0.0075 0.75 %

200, 000 0.2
 

 

 Both ratios would have a sharp decrease in value. A different capital structure, 
keeping everything else the same, impacts on the Net ROA level due to the in-
crease in the Finance Expenses and therefore through the decrease in the Net In-
come. The ROE is affected not only due to the change in the Net Income but also 
due to the change in the Equity value (with opposite effects). Since the Average 
Cost of Debt is higher than the Gross ROA, we witness that an increase in the 
debt level leads to a decrease in the Net ROA and in the ROE. Conversely, if the 
Average Cost of Debt was lower that the Gross ROA, an increase in the debt level 
would lead to a decrease in the Net ROA but to an increase in the ROE. If both 
the Gross ROA and the Average Cost of Debt had the same value, an increase in 
the debt level would lead to a decrease on the Net ROA but would have no effect 
on the ROE. 

 In conclusion, an increase in the debt level, keeping all other things equal, has no 
impact on the Gross ROA, always impacts negatively on the Net ROA, and the 
ROE increases or decreases accordingly to the Gross ROA being higher or lower 
than the Average Cost of Debt. 
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 EXERCISE 3.03 

 

Comment the following dialog: 

A:  We urgently need to improve our Return on Assets and Return on Equity. 

B:  With the decrease in the Corporate Tax Rate for this year and with the positive 
renegotiation of the cost of our debt carried out last month, I think it is going to 
be piece of cake. 

A:  This is very good news! 

 

Solution 

Changing the Corporate Tax Rate has no impact on the Gross ROA. Regarding 
the Net ROA and the ROE, the lower the tax rate the higher the Net Income will be 
and consequently, the higher the values of both returns. The Average Cost of Debt 
has no influence in the Gross ROA. As in the previous situation, the impact on the 
Net ROA and on the ROE is positive with a decrease in the Average Cost of Debt, 
due to the decrease in the Finance Expenses and consequent increase in the Net 
Income. 

 

 

 EXERCISE 3.04 

 

After the meeting of the directors of the firm Target, and after defining the strate-
gies for the next year, the following goals were set: 

• Attain Revenues of 100,000 euros; 
• Get an Asset Turnover of 2; 
• Get a Gross Return on Assets of 15%; 
• Negotiate an Average Cost of Debt of 9%; 
• Get a Return on Equity of 12%. 

 

Knowing that the Corporate Tax Rate is 25% and that Depreciation shall be up to 
20,000 euros, elaborate, to the extent possible, the forecasted Income Statement and 
Balance Sheet. 
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Solution 

Using the value of Revenues and the Assets Turnover ratio we are able to deter-
mine the value of Assets: 
 

 = ⇔ = =Revenues 100, 000
Assets Turnover Assets 50, 000

Assets 2
 

 

Using the Gross ROA we can determine the value of the EBIT: 
 

 = ⇔ = × =EBIT
 Gross ROA EBIT 50, 000 0.15 7, 500

Assets
 

 

The Net Income can be obtained through the ROE or following the construction of 
the Income Statement: 
 

 

( ) ( )

 = ⇔ = ×°
®
°

= − × × −¯

Net Income
ROE Net Income 0.12 Equity

Equity

Net Income EBIT 0.09 Debt 1 0.25

 

 

We can obtain the Equity value from the previous equations in addition to the 
Balance Sheet equality between Assets and Equity plus Debt: 
 

 
= − × = ⇔® ®= − =¯ ¯

Equity 46, 875 0.5625 Debt Debt 7,142.86
Equity 50,000 Debt Equity 42, 857.14

 

 

Using the values computed for the Debt and Equity it is now possible to determine 
the amounts of the Finance Expenses, of the Income Tax and of the Net Income.  

 
 

Income Statement of company Target 
 

Unit: euros 

  N 

Revenues 100,000.00 

Other Operating Income and Expenses 72,500.00 

EBITDA 27,500.00 

Depreciation 20,000.00 

EBIT 7,500.00 

Finance Expenses 642.86 

EBT 6,857.14 

Income Tax 1,714.29 

Net Income 5,142.86 
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Balance Sheet of company Target 

Unit: euros 

Assets N + 1 Equity + Liabilities N + 1 

Non-current Assets  Equity 42,857.14 

Current Assets  Liabilities 7,142.86 

  50,000.00   50,000.00 

 

 

 

 EXERCISE 3.05 

 

Consider the Balance Sheet and Income Statement for the company Tri, for the 
3 year period N/N+2: 

 
 

Income Statement of company Tri 

Unit: euros 

  N N + 1 N + 2 

Revenues 40,000 50,000 70,000

Cost of Goods Sold 20,000 24,000 30,000

Gross Profit Margin 20,000 26,000 40,000

Other Operating Revenues 500 300 250

External Supplies 8,000 9,000 9,500

Labour Costs 6,750 7,000 7,500

Operating Taxes 90 120 125

Other Operating Expenses 110 180 175

EBITDA 5,550 10,000 22,950

Depreciation 6,000 5,000 5,500

EBIT – 450 5,000 17,450

Finance Income 200 0 100

Finance Expense 2,600 2,300 3,000

EBT – 2,850 2,700 14,550

Income Tax 0 675 3,613

Net Income – 2,850 2,025 10,938
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Balance Sheet of company Tri 

Unit: euros 

Assets   N N + 1 N + 2 Funding N N + 1 N + 2 

Non-current net 
Assets 

25,000 20,000 30,000 Equity 10,000 12,025 22,963 

Current Assets 15,000 17,500 25,000 Liabilities 30,000 25,475 32,037 

  40,000 37,500 55,000   40,000 37,500 55,000 

 

 

a) Do the ratio calculation, in their simple and detailed forms, for the Gross ROA, 
ROE and Net ROA for the three-year period; 

b) Analyse the company's profitability and identify the determining factors in the 
evolution of it; 

c) Suppose the company aims to invest in some equipment in N+3. The invest-
ment amounts to 10,000 euros. With the acquisition of this new equipment the 
company intends to improve its Gross ROA in 2 percentage points, compared 
with the previous year. For this non-current asset funding there are 3 scenar-
ios: 

 i) Full funding by increasing Equity. In this case the cost of the existing fund-
ing would decrease in 1 percentage point; 

 ii) Financing in 60% by Equity and 40% by Debt capital. In this case the cost 
of the new funding would be at the rate of 10%/year and the existing 
funding would suffer a further half percentage point increase; 

iii) Full financing by Debt capital. The interest rate to be used for the new 
funding would be 12%/year and the existing funding would suffer an in-
crease of 1.5 percentage points. 

 

 Knowing that the Corporate Tax Rate will not change from the previous year, 
what should be the chosen scenario in order to maximize the ROE? 

 

Solution 

a) The requested calculations are presented next: 
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Indicators   N N + 1 N + 2 

Gross ROA [EBIT/Assets] – 1.13% 13.33% 31.73%

Net ROA [Net Income/Assets] – 7.13% 5.40% 19.89%

ROE [Net Income/Equity] – 28.50% 16.84% 47.63%

  

Gross ROA – 1.13% 13.33% 31.73%

Operating Profit Margin – 1.11% 9.94% 24.84%

Assets Turnover 101.25% 134.13% 127.73%

  

Net ROA – 7.13% 5.40% 19.89%

Global Profit Margin – 7.04% 4.03% 15.57%

Assets Turnover 101.25% 134.13% 127.73%

  

ROE – 28.50% 16.84% 47.63%

Gross ROA – 1.13% 13.33% 31.73%

Debt/Equity 3.00 2.12  1.40 

r 8.00% 9.03% 9.05%

t 0.00% 25.00% 24.83%

  

Financial Leverage – 27.38% 9.12% 31.64%

 
 

b) We can observe a significant improvement on the Gross ROA and on the ROE, 
going from negative values in N to substantially positive ones in N+2. In N, both 
the Gross ROA and the Financial Leverage are negative, in particular the latter. 
The impact on the ROE from the high level of debt was quite negative. The Gross 
ROA was negative due to the negative Operating Profit Margin (more operating 
expenses than revenues). 

 In the following years there is a sharp improvement, both on the Gross ROA, and 
on the Financial Leverage. The Operating Profit Margin increases 11 percentage 
points, leveraged by an assets turnover higher than 134%. In N+2, and despite 
the slightly decrease in the assets turnover, the increase of about 150% on the 
Operating Profit Margin led to a Gross ROA of 32%, well above the 13% regis-
tered in the previous year. 



P R O F I T A B I L I T Y  A N D  S O L V A B I L I T Y  I N  T H E  F I R M  –  S O L V E D  E X E R C I S E S  167  

 The Financial Leverage in N+1 already contributed positively on the ROE, with an 
increase of 36 percentage points relative to N. On the second year the firm 
showed less debt levels, despite the fact of achieving in that year a return on as-
sets higher than the average cost of debt. In N+2 the Financial Leverage is the 
highest on the period analysed, due exclusively to the increased differential be-
tween the Gross ROA and the average cost of debt. 

 In N+1 and N+2 the ROE could have been better if it was not for the fact that in 
these two years the firm already was subject to the payment of income taxes, the 
latter capturing about 25% of the return. 

 

c) Assets will increase 10,000 euros from the new investment. The Gross ROA 
keeps its value at 33.73%, while the Corporate Tax Rate remains unchanged at 
24.83%. For all 3 scenarios it is necessary to determine the new Debt-to-Equity 
ratios and Average Cost of Debt: 

i) In the first scenario there is an increase on Equity of 10,000 euros and a 
reduction on the Average Cost of Debt to 8.05%: 

 

 ( )ª º= + × − ×« »¬ ¼
32, 037

ROE 0.3173 0.3173 0.0805
32, 963

 

 

        ( )× − = =1 0.2483 0.4411 44.11%  

 

ii) In this second scenario both the Debt and the Equity change in value. It is 
necessary to determine the new Average Cost of Debt: 

 

 
× + ×= = =

+
0.0955 32, 037 0.1 4, 000

 0.096 9.6 %
32, 037 4, 000

r  

 

 ( )ª º= + × − ×« »¬ ¼
36, 037

ROE 0.3173 0.3173 0.096
28, 963

 

 

        ( )× − = =1 0.2483 0.4792 47.92 % 

 

iii) On the final scenario only the Debt changes. It is again necessary to deter-
mine the new Average Cost of Debt: 

 

 
× + ×= = =

+
0.1055 32, 037 0.12 10, 000

 0.109 10.9 %
32, 037 10, 000

r  

 

 ( )ª º= + × − ×« »¬ ¼
42, 037

ROE 0.3173 0.3173 0.109
22, 963

 

 

        ( )× − = =1 0.2483 0.5677 56.77 % 
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 The scenario that maximizes the ROE is the third one, that is, the firm should 
finance the new investment using only debt funding. Every time the best alterna-
tive involves increasing the debt levels of the firm, the solution must be balanced 
with the fact that the firm will be more financially constrained. Does the improve-
ment in the ROE justifies and compensates for the increasing financial risk?  

 

 

 EXERCISE 3.06 

 

Consider the following information for firm Alguma: 

• The NOPLAT is 54,000 euros; 
• The Average Cost of Debt is 6.0%; 
• The firm is subject to a 20% Corporate Tax Rate; 
• The Equity value is 400,000 euros; 
• The ROE is 12%. 

 

Determine the Gross ROA. 

 

Solution 

To determine the Gross ROA it is necessary to know the value for the EBIT and 
the Assets. The value for the EBIT can be easily obtained from the NOPLAT and 
from the Corporate Tax Rate: 
 

 ( ) ( )= × − ⇔ = × − ⇔NOPLAT EBIT 1 54, 000 EBIT 1 0.2t  
 

           ⇔ =EBIT 67, 500 

 

To determine the value of the Assets we only need to find the value of the Debt, 
since the Equity value is already given. The Debt value can be obtained from the 
Average Cost of Debt. However, to know the amount of Finance Expenses we first 
need to determine the value of the Net Income, which we will do using the calculation 
formula for the ROE: 
 

 = ⇔ = ⇔Net Income Net Income
ROE 0.12

Equity 400, 000
 

 

                       ⇔ =Net Income 48, 000 
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The value of the Finance Expenses is obtained through the disaggregation of the 
Income Statement from the EBIT to the Net Income: 
 

 ( ) ( )= − × − ⇔48,000 67,500 Finance Expenses 1 0.2  

 ⇔ =Finance Expenses 7, 500 

 

The value of Debt is obtained using the calculation formula for the Average Cost 
of Debt: 
 

 = ⇔ = ⇔Finance Expenses 7, 500
0.06

Debt Debt
r  

 

                        ⇔ =Debt 125, 000  
 

Finally, we are now able to determine the value for the Gross ROA: 
 

 = ⇔ = ⇔
+

EBIT 67, 500
Gross ROA Gross ROA

Assets 400, 000 125, 000
 

 

                      ⇔ = =Gross ROA 0.1286 12.86 % 
 

The value of the Gross ROA for company Alguma is 12.86%. 

 

 

 EXERCISE 3.07 

 

Consider the following information for firm Aloutra. 

• EBIT is 25,000 euros; 
• Gross ROA is 12%; 
• Equity value is 100,000 euros; 
• ROE is 10%; 
• The firm is subject to a Corporate Tax Rate of 25%. 

 

Determine the Average Cost of Debt of the firm. 
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Solution 

To determine the Average Cost of Debt we begin by finding the value for the 
Debt. Using the Gross ROA it is possible to get to the value of the Assets, to which 
we then subtract the value of Equity to find the value of Debt: 
 

 = ⇔ =25, 000
0.12 Assets 208, 333.33

Assets
 

 

 = + ⇔ =208, 333.33 100, 000 Debt Debt 108, 333.33  

 

Using the disaggregated formula for the ROE we are now able to determine the 
value of the Average Cost of Debt: 

 ( ) ( )ª º= + × − × − ⇔« »¬ ¼
108, 333.33

0.1 0.12 0.12 1 0.25
100,000

r  

  

 ⇔ = =0.1077 10.77 %r  
 

The Average Cost of Debt for the firm Aloutra is 10.77%. 

 

 

 EXERCISE 3.08 

 

In year N, the firm LPJ has an EBIT of 100,000 euros, has a Gross ROA of 25% 
and it is also in a high growth process in its business. For the year N+1, the firm 
forecasts that the EBITDA will be 130,000 euros and that the company will invest on 
a large scale which consequently will increase by 20% the total Assets when com-
pared with the previous year. Which is the maximum value the Depreciation can 
reach, so that the company can keep exactly the same level of return on Assets? 

 

Solution 

First we determine the current Assets’ value using the Gross ROA. After, using 
the value of the Assets for the next year, we calculate the EBIT and the Depreciation 
for N+1: 
 

 = ⇔ =100, 000
0.25 Assets 400, 000

Assets N
N

 

 

 ( )= × + =+1Assets 400, 000 1 0.2 480, 000N  
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 = ⇔ =+1
+1

EBIT
0.25 EBIT 120, 000

480, 000
N

N  

 

 ≤ − ≤+1Depreciation 130, 000 120, 000 10, 000N  
 

The Depreciation value for N+1 cannot be higher than 10,000 euros, in order for 
the return on Assets to remain the same. 

 

 

 EXERCISE 3.09 

 

The Gross ROA of firm Glowe is 20%. Its EBT is 10,000 euros, the Assets are 
100,000 euros and the Liabilities are 40,000 euros. 

a) Determine the Average Cost of Debt for the firm; 
b) If the Corporate Tax Rate is 20%, what will be the firm’s ROE? 
 

Solution 

a) Once we already know the Debt value we only need to compute the value for the 
Finance Expenses. We proceed by computing the value of the EBIT using the 
Gross ROA: 

 

 = ⇔ =EBIT
0.2 EBIT 20, 000

100, 000
 

 

 = − ⇔ =10,000 20, 000 Finance Expenses Finance Expenses 10, 000  
 

 = = =10, 000
0.25 25 %

40, 000
r  

 

 The Average Cost of Debt of firm Glowe is 25%. 

 

b) To determine the ROE we need to compute the value for the Net Income and for 
the Equity: 

 

 ( )= × − ⇔ =Net Income 10, 000 1 0.2 Net Income 8, 000  
 

 = = =
−

8, 000
ROE 0.1333 13.33 %

100, 000 40, 000
 

 

 The value for the ROE is 13.33%. 
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 EXERCISE 3.10 

 

Firm Despede owns investments that are worth 50,000 euros and an Equity-to- 
-Assets ratio of 40%. Knowing that the Gross ROA and the Average Cost of Debt 
were 10% and that the Income Tax was 500 euros: 

a) Determine the ROE; 

b) When companies go through financial difficulties, they often choose to fire em-
ployees. Considering that the business volume of the company Despede does 
not suffer any change, will a reduction of 2,500 euros in Labour Costs have 
any impact on the Gross ROA and on the ROE? 

 

Solution 

a) Using the value of the Gross ROA and the Assets’ value we are able to determine 
the EBIT. Next, we use the Equity-to-Assets ratio to find the Debt value and the 
Finance Expenses and from there we can compute the Net Income and finally the 
value for the ROE: 

 

 = ⇔ =EBIT
0.1 EBIT 5, 000

50, 000
 

 

 ( )= × − × =Finance Expenses 50, 000 1 0.4 0.1 3, 000 

 

 = − − =NI 5, 000 3, 000 500 1, 500  
 

 = = =
×

1, 500
ROE 0.075 7.5 %

50, 000 0.4
 

 

 The ROE for firm Despede is 7.5%. 

 

b) A decrease in the Labour Costs leads to an increase in the EBITDA and in the 
EBIT on the same amount. Since the value of the Finance Expenses remains un-
changed, we only need to determine the Corporate Tax Rate in order to find the 
new value of the Net Income: 

 

 = = =
−

500
0.25 25 %

5, 000 3, 000
t  

 
 ( )[ ] ( )= + − × − =NI 5, 000 2, 500 3, 000 1 0.25 3, 375 



P R O F I T A B I L I T Y  A N D  S O L V A B I L I T Y  I N  T H E  F I R M  –  S O L V E D  E X E R C I S E S  173  

 
+= = =5, 000 2, 500

Gross ROA 0.15 15 %
50, 000

 

 

 = = =
×

3, 375
ROE 0.1688 16.88 %

50, 000 0.4
 

 

 With this change in the Labour Costs, and as expected, both returns show an 
improvement: the Gross ROA increases to 15% while the ROE increases to 
16,88%. 

 

 

 EXERCISE 3.11 

 

Firm Glory has a Gross ROA of 16%, an Average Cost of Debt of 8% and a Fi-
nancial Leverage of 3.5%. Knowing that the Corporate Tax Rate is 20%: 

a) Compute the Equity-to-Assets ratio; 

b) If the company increases its Equity-to-Assets ratio which would be the effect 
on the ROE? (Do not use calculations to justify the answer). 

 

Solution 

a) Using the formula for the Financial Leverage we can determine the value for the 
Debt-to-Equity ratio: 

 

 ( )= × − ⇔ = =Debt Debt
0.035 0.16 0.08 0.4375 43.75 %

Equity Equity
 

 

 The Debt-to-Equity ratio is 43.75%, what is equivalent to an Equity-to-Assets ratio 
of: 

 

 + = ⇔1
0.4375 1

Equity-to-Assets
 

 

 ⇔ = =Equity-to-Assets 0.6957 69.57 % 

 

 The Equity-to-Assets ratio for firm Glory is approximately 69.57%. 
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b) Considering that the return on Assets and that the Average Cost of Debt remain 
unchanged, then the ROE would diminish. Since the Financial Leverage is posi-
tive (resulting from a positive difference between the return on Assets and the Av-
erage Cost of Debt), the increase in the Equity-to-Assets ratio and consequent 
decrease on the Debt-to-Equity ratio lead to a deterioration on the return on Eq-
uity. 

 

 

 EXERCISE 3.12 

 

Using the financial statements of company Solvente for year N and the additional 
information, do the following: 

a) Determine the Net Permanent Capital; 

b) Determine the Working Capital; 

c) Determine the Liquidity indicator; 

d) Compute the Liquidity indicator using the Liquid Assets Elements and Liquid 
Liabilities Elements; 

e) Analyse the company’s solvency, namely stating the following: 

• Identify the solvency situation; 

• Causes for the situation identified; 

• Consequences or adjustments necessary from the positive/negative sol-
vency situation identified; 

• Measures to improve the solvency of the firm. 
 

f) Now assume that 50% of the existing Inventory was acquired with purely 
speculative objectives. What is the impact in the solvency situation of the firm 
derived from this new information? 
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Income Statement for company Solvente 
 

Unit: euros 

  N 

Revenues 200,000

Cost of Goods Sold 120,000

Gross Profit Margin 80,000

External Supplies 30,000

Labour Costs 20,000

Other Operating Expenses 10,000

EBITDA 20,000

Depreciation 6,000

EBIT 14,000

Finance Expenses 6,000

EBT 8,000

Income Tax 2,000

Net Income 6,000

 

 

Balance Sheet of company Solvente 

Unit: euros 

Assets N Equity and Liabilities N 

Non-current net Assets 60,000 Equity 40,000 

Current Assets 40,000 Liabilities 60,000 

 Inventory 25,000  Medium- and Long-term Bank Loans 10,000 

 Trade Receivables 10,000  Trade Payables 8,000 

 Other Assets 4,000  Short-term Bank Debt 30,000 

 Cash 1,000  Tax Liabilities 5,000 

   Other Liabilities 7,000 

TOTAL 100,000 TOTAL 100,000 

 

 

Additional Information 

• There was no change in Inventory in year N; 

• The values in Tax Liabilities come from the operations with the exception of the 
estimated Income Tax; 

• The amount in Cash is all considered excess cash. 
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Solution 

a) The Net Permanent Capital results from the difference between the medium- and 
long-term resources (Equity and Debt) and the investments of similar maturity: 

 

 = − ⇔Net Permanent Capital (NPC) Permanent Capital Non-current Assets  
 

 ⇔ = + − = −NPC 40, 000 10, 000 60, 000 10, 000  
 

b) The Working Capital is computed by the difference between the operating financ-
ing needs of the Current Assets and the operating financing resources of the Cur-
rent Liabilities: 

 

 = −Working Capital (WC) Operating Needs  
                      − ⇔Operating Resources  
 

 ⇔ = + − − =WC 25, 000 10, 000 8, 000 3, 000 24, 000  
 

 At the Tax Payables level we should only consider the part relative to the opera-
tions, that is, from the value on the Balance Sheet we need to subtract the value 
of the Income Tax present on the Income Statement. Since we do not have 
enough information, the Other Assets and Other Liabilities are not considered as-
sociated with the operating activities of the firm. 

 

c) The Liquidity corresponds to the difference between the Net Permanent Capital 
and the Working Capital: 

 

 = − ⇔Liquidity (L) Net Permanent Capital Working Capital   
 

 ⇔ = − − = −L 10, 000 24, 000 34, 000  

 

d) The Liquidity value can also be obtained through the difference between the Liq-
uid Assets Elements (LAE) and the Liquid Liabilities Elements (LLE). The LAE and 
the LLE are associated with values of the Current Assets and Current Liabilities 
(respectively) that are not part of the Working Capital: 

 

 = − ⇔Liquidity (L) LAE LLE   
 

 ⇔ = + − − − = −4, 000 1, 000 30, 000 2, 000 7, 000 34, 000L  

 

e) Firm Solvente shows a financial deficit since its Liquidity indicator is negative. The 
deficit value is quite high, corresponding to about a third of the Assets’ value. The 
Net Permanent Capital is negative and its value is not sufficient to cover the fi-
nancing needs from the Working Capital. The Operating Needs, in which the value 
of Inventory stands out, are far superior to the Operating Resources. The credit 
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obtained from suppliers and from the fiscal entities is enough to support the credit 
given to costumers, but severely inadequate to finance the Inventory in place. The 
firm shows insufficient medium- and long-term capital in order to compensate for 
the short-term operating deficit. 

 To surpass this disequilibrium the firm contracted a short-term bank loan and also 
benefited from additional credit (Other Liabilities). These were enough to face the 
Liquidity deficit and also to allow conceding additional short-term credit (Other As-
sets) and to keep a residual amount in Cash. 

 Since the Liquidity deficit is severe and assuming that future earnings will be simi-
lar to the latest year, the firm must take action with structural measures in order to 
solve its financial deficiencies. These measures can be sustained with new issu-
ance of Equity in cash or by new medium- and long-term Debt. Since the company 
is already substantially indebted in the short-term, the best alternative could come 
from the renegotiation of the maturity of the bank debt from short- to long-term, 
improving the Net Permanent Capital without loss of financial autonomy. As a last 
resource, and sustaining some financial risk, the firm may keep things as they are, 
as long as it is capable to rollover the short-term bank loans. 

 

f) If 50% of Inventory has speculative purposes then the Working Capital will dimin-
ish 12,500 euros. The Liquidity deficit will then become 21,500 euros. The finan-
cial situation of the company becomes less troublesome, relative to the previous 
scenario, since the existence of a surplus in Inventory originated on a conscious 
management decision that can easily be cancelled in the future. 

 

 

 EXERCISE 3.13 

 

Comment on the following statements: 

a) «A firm that has high debt values in Trade Payables is a firm clearly financially 
constrained, since it will have to pay that debt in the near future.» 

b) «Financing the operations through medium- and long-term capital makes it 
easier for a firm to obtain adequate solvency.» 

c) «Consecutively obtaining negative earnings can have a serious impact on a 
firm’s solvency.» 

d) «A firm can improve its financial condition by outsourcing its production.» 
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Solution 

a) We can look at the sentence from a current/historical perspective or from a fu-
ture/provisional one: 

• From a current perspective, the trade credit obtained from suppliers corre-
sponds to a postponement of cash outflows, what is financially favourable to the 
company (suppliers are financing the firm’s activity with zero interest); 

• From a future or provisional perspective, it is a fact that high amounts of debt to 
suppliers will lead, in the short-term, to cash outflows. 

 

 We can also analyse the sentence from another two distinct points of view: the 
amounts in debt result from the normal activity of the firm or they are due to the 
delay in payment of the debt. 

• On the first one, outstanding huge values of trade payables can be derived from 
the negotiation of extended payments deadlines. This situation will not be syn-
onymous of any financial distress for the firm, even representing a resource 
available to it and thereby favourable in obtaining a positive liquidity; 

• On the second one, the delay in payment of debts to suppliers can be due to fi-
nancial difficulties and lack of solvency. 

 

b) The statement is wrong. Using medium- and long-term capital, such is the case of 
issuing new Equity or contracting Debt with maturity higher than one year, rein-
forces the Permanent Capital of the firm. This reinforcement leads to the im-
provement of the Net Permanent Capital and consequently to an improvement in 
the Liquidity of the firm. 

 

c) The statement is correct. A firm can have several years with negative earnings 
without entering on a lack of solvency situation. However, negative earnings do 
lead to a deterioration of Equity and consequently of the Permanent Capital of the 
firm. The impact on the Net Permanent Capital and on the Liquidity will be nega-
tive (the company’s solvency will diminish). Most probably, consecutive negative 
earnings will lead to a short-term financial deficit. 

 One must be aware of the reasons behind the negative earnings. If they are 
generated by non-payable expenses (like Depreciation), then the effect previously 
mentioned can be ignored, since the decrease on the Permanent Capital is fol-
lowed by a decrease on the Non-current Assets, or, more simply, the negative 
economic earnings do not translate into negative cash flows. 
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d) There are different factors to be considered when analysing this statement. Some 
are derived from scenarios where the firm is facing financial surplus where others 
are derived from the opposite scenarios. Thus, as factors that contribute to the 
improvement of the Liquidity situation of the firm we can point out the following: 

• Decrease of the Non-current Assets, since the production facilities will no 
longer be needed. Consequently, this factor leads to an increase of the Net 
Permanent Capital and the Liquidity indicator; 

• Increase of the Net Income, since the firm will use less labour and consequently 
the Labour Costs will diminish. Increasing the Net Income leads to an increase 
on the value of Equity and of the Permanent Capital, which then leads to an im-
provement of the Net Permanent Capital and of the Liquidity indicator; 

• Decrease of the Inventory level originated by the inexistence of raw materials. 
This decrease means less Operating Needs, which leads to a decrease on the 
Working Capital and to an increase on the Liquidity indicator; 

• Increase of the trade credit obtained from suppliers, since the amount of pur-
chases will increase. Increasing this Operating Resource leads to the decrease 
of the Working Capital and to the improvement of the Liquidity indicator. 

 

 As factors that contribute to the deterioration of the company’s solvency we point 
out the following: 

• Decrease of the Net Income due to the higher Cost of Goods Sold. The de-
crease on the Net Income leads to the decrease of the Equity and Permanent 
Capital, and consequently to the decrease of the Net Permanent Capital and 
the Liquidity indicator; 

• Increase on the Inventory level. Instead of working with inventory of raw materi-
als and finished goods, the firm now works with merchandise. The impact on 
the Liquidity indicator is negative due to the increase of the Working Capital as 
a result of the increase of the Operating Needs; 

• Decrease of the credit obtained from the fiscal entities. The decrease of the La-
bour Costs and the increase of the deductible VAT (higher VAT amount from 
purchases, although a decrease of the VAT from External Supplies) leads to a 
decrease of the Tax Payables amount and consequently to a reduction of the 
Operating Resources. The Working Capital will be higher which will result on a 
deterioration of the Liquidity indicator. 

 

 There are still other factors that could be accounted for, as for example the de-
crease on insurance and tax values on the estate. 
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 A definite answer to this question could only be made in the presence of all the 
values involved, in particular on those that let us conclude if buying from external 
suppliers mean high prices on the finished goods. 

 

 

 EXERCISE 3.14 

 

Consider the following information on firm Clientele: 

• Receivables Average Term: 3 months; 
• Change in Inventory: – 5,000 euros; 
• Annual Revenues: 120,000 euros; 
• External Supplies: 12,000 euros (subject to VAT); 
• Payables Average Term: 0 months; 
• Tax Payable (VAT Payable): 1,450 euros; 
• Gross Profit Margin: 50%; 
• Tax Payables Term (VAT): 2 months. 

 

Compute the amount in Trade Receivables. 

 

Solution 

To determine the amount of Trade Receivables it is necessary to find the VAT 
rate on Revenues. Assuming that the VAT rate on Revenues is the same as the VAT 
rate on purchases, we get: 
 

 = × =Gross Margin 120, 000 0.5 60, 000  
 

 = − =COGS 120, 000 60, 000 60, 000 
 

 = − =Purchases 60, 000 5, 000 55, 000  
 

 
( )× − + ×

= × ⇔
120, 000 VATrate 55, 000 12, 000 VATrate

1, 450 2
12

 
 

 ⇔ = =VATrate 0.1642 16.42 % 

 

The amount of Trade Receivables is equal to: 
 

 
( )× +

= × =
120, 000 1 0.1642

Trade Receivables 3 34, 926
12
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 EXERCISE 3.15 

 

Company Volumich has annual revenues of 480,000 euros and has a Gross 
Profit Margin of 20%. Considering a VAT rate of 20% and ignoring the existence of 
Inventory and External Supplies, determine: 

a) The company’s Working Capital, knowing that the Receivables Average Term, 
the Payables Average Term and VAT Payment Term are all the same, which 
is 2 months; 

b) If you are trying to reduce 30% of the Working Capital, how should you adjust 
the Receivables Average Term, assuming that Revenues will remain the 
same? 

 

Solution 

a) On this exercise the Operating Needs are made up of the Trade Receivables, 
while the Operating Resources result from the sum of the Trade Payables and the 
Tax Payables (VAT). We should mention that since the firm works with no Inven-
tory, all purchases are consumed during the year: 

 

 
( )× +

= × =
480, 000 1 0.2

Trade Receivables 2 96, 000
12

 

 

 
( ) ( )× − × +

= × =
480, 000 1 0.2 1 0.2

Trade Payables 2 76, 800
12

 

 
( )× − × − ×

= × =
480, 000 0.2 480, 000 1 0.2 0.2

Tax Payables 2 3, 200
12

 

 

 ( )= − + =WC 96, 000 76, 800 3, 200 16, 000  

 

 The value for the Working Capital for company Volumich is 16,000 euros. 

 

b) A reduction on WC will be achieved by the decrease on the trade credit given to 
costumers: 

 

 = × =2 WC 16, 000 0.3 4, 800 

  

 = − =Trade Reveivables 96, 000 4, 800 91, 200 
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( )× +

= × ⇔ =
480, 000 1 0.2

91, 200 RAT RAT 1.9
12

 

 

 In order for the company to achieve a reduction of 30% on the WC the RAT 
should be 1.9 months, instead of the current 2 months. 

 

 

 EXERCISE 3.16 

 

Consider the following data regarding the company FCR: 

• EBITDA = 22,000 euros; 

• Depreciation = 4,000 euros; 

• Revenues = 80,000 euros; 

• ROIC = 10%; 

• Assets Turnover = 50%; 

• Corporate Tax Rate = 20%; 

• Working Capital items: 
⎯ Trade Receivables = 2,500 euros; 
⎯ Inventory = 1,000 euros; 
⎯ Trade Payables = 1,500 euros; 
⎯ Tax Payables = 1,000 euros. 

 

Compute the value of the Non-operating Assets of company FCR. 

 

Solution 

To determine the value of the Non-operating Assets we need to know the Assets’ 
value and the value for the Operating Assets. The Assets’ value is easy to get since 
we already have the value of the Turnover ratio and of the Revenues: 
 

 = ⇔ =80, 000
0.5 Assets 160, 000

Assets
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To compute the value of the Operating Assets we will use the value of the In-
vested Capital, since the latter corresponds to the difference between the Operating 
Assets and the Operating Liabilities: 
 

 ( )= × − =NOPLAT 18, 000 1 0.2 14, 400 
 

 = ⇔ =14, 400
0.1 Invested Capital 144, 000

Invested Capital
 

 

 ( )= − + ⇔144, 000 Operating Assets 1, 500 1, 000  
 

 ⇔ =Operating Assets 146, 500 

 

The value of the Non-operating Assets is 13,500 euros, resulting from: 
 

 = + ⇔160, 000 146, 500 Non-operating Assets  
 

 ⇔ =Non-operating Assets 13, 500 

 

 

 EXERCISE 3.17 

 

Below it is presented some data for the year N regarding the company Qué (in 
euros): 
 

Revenues 300,000

External Supplies 5,000

EBITDA 55,000

Depreciation 10,000

Financial Expenses  6,000

Net Income 31,200

 

Other relevant data: 

• Gross Profit Margin = 20%; 
• Change in Inventory = 5,000 euros; 
• Assets = 200,000 euros; 
• Equity-to-Assets ratio = 60%; 
• Working CapitalN–1 = 30,000 euros; 
• There is no Finance Income. 
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a) Determine the Average Cost of Debt; 

b) Considering a Payables Average Term of one month and VAT rate equivalent 
to the Corporate Tax Rate, compute the Trade Payables; 

c) Knowing that the company Qué presented a balanced Liquidity situation and 
that the Operating Free Cash Flow in the year N amounted to 15,500 euros, 
compute the Net Permanent Capital. 

 

Solution 

a) Using the Equity-to-Assets ratio it is possible to determine the value of the Equity. 
Since we already know the Assets’ value, we can easily compute the Debt value 
and its cost: 

 

 = ⇔ =Equity
0.6 Equity 120, 000

200, 000
 

 

 = + ⇔ =200, 000 120, 000 Debt Debt 80, 000 
 

 = =6, 000
0.075

80, 000
r  

 

 The Average Cost of Debt is 7.5%. 

 

b) Let us begin by computing the Corporate Tax Rate, using the value for the EBT: 

 

 = − − =EBT 55, 000 10, 000 6, 000 39, 000  
 

 = − =31, 200
1 0.2

39, 000
t  

 

 To determine the value of the Trade Payables we only need to find the value for 
the purchases: 

 

 ( )= × − + =Purchases 300, 000 1 0.2 5, 000 245, 000  
 

 
( ) ( )+ × +

= × =
245, 000 5, 000 1 0.2

Trade Payables 1 25, 000
12

 

 

 The amount of the Trade Payables is 25,000 euros. 
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c) If the firm has a balanced Liquidity situation it means that the value of the Net 
Permanent Capital is equal to the value of the Working Capital. We can obtain the 
value of the WC through the Operating Free Cash Flow: 

 

 ( )= − − ⇔ =15,500 55, 000 WC 30, 000 WC 69, 500N N  
 

 The Net Permanent Capital in year N is 69,500 euros. 

 

 

 EXERCISE 3.18 

 

Regarding the firm KYU, it is available the following information: 
 

Unit: Euros 

EBITDA 47,000

Depreciation 30,000

Financial Expenses 3,000

Income Tax 4,200

Net Income 9,800

 

Also consider the following information: 

• Gross ROA = 20%; 
• Non-operating Assets = 1,500 euros; 
• Operating Needs = 20,000 euros; 
• Operating Resources = 12,500 euros; 
• There are no other Operating Assets or Liabilities. 

 

a) Compute the firm’s NOPLAT; 
b) Compute the ROIC. 
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Solution 

a) To determine the NOPLAT it is necessary to compute the EBIT and the Corporate 
Tax Rate: 

 
 

 = − =EBIT 47, 000 30, 000 17, 000  
 

 = = =
+

4, 200
0.3 30 %

4, 200 9, 800
t  

 

 ( )= × − =NOPLAT 17, 000 1 0.3 11, 900  

 

 The value for the NOPLAT is 11,900 euros. 

 

b) To determine the ROIC we first need the amount of the Invested Capital. Since we 
already know the values for the Non-operating Assets and for the Operating Li-
abilities, we only need to compute the Assets’ value. This can be achieved using 
the Gross ROA ratio: 

 

 = ⇔ =17, 000
0.2 Assets 85, 000

Ativo
 

 

 = = =
− −
11, 900

ROIC 0.1676 16.76 %
85, 000 1, 500 12, 500

 

 

 The value of the ROIC for company KYU is 16.76%. 

 

 

 EXERCISE 3.19 

 

The company X-VA, which is beginning its activity, works in «just in time» (has no 
Inventory) and presents a Receivables Average Term of 3 months and pays its pur-
chases in cash. The company’s Revenues amount to 120,000 euros and the Gross 
Profit Margin is 20%. The VAT rate is 20% and the Tax Payables have an average 
Term of 2 months. 

a) Calculate the company’s Working Capital1; 

b) As an alternative scenario to this first year of activity the management is think-
ing of reducing the Gross Profit Margin to 10% in order to deal with the in-

                                                                            
(1) Ignore the existence of External Supplies. 
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creasing competition. If the company wants to keep the same level of Reve-
nues but without changing its Operating Free Cash Flow, what must be the 
new Receivables Average Term? 

 

Solution 

a) Since the company works with no Inventory and pays its purchases in cash, the 
WC becomes the difference between the amount of Trade Receivables and the 
amount of Tax Payables (relative to the VAT): 

 

 
( )× +

= × =
120, 000 1 0.2

Trade Receivables 3 36, 000
12

 

 

 
( )× − × − ×

= × =
120, 000 0.2 120, 000 1 0.2 0.2

Tax Payables 2 800
12

 

 

 = − =WC 36, 000 800 35, 200 
 

The value of the WC is 35,200 euros. 

 

b) Changing the Gross Profit Margin will lead to a decrease in the EBITDA of 10% of 
the Revenues’ value, that is, of 12,000 euros. To keep the level of the Operating 
Free Cash Flow, and knowing that the WC for the previous year was zero (this is 
the first year of activity), this year’s WC must also decrease in 12,000 euros, ad-
justing for that matter the costumers RAT: 

 

 = − =+1WC 35, 200 12, 000 23, 200N  

 ( )× +
= × −+1

120, 000 1 0.2
23,200 RAT

12 N
 

 

          
( )× − × − ×

− × ⇔
120, 000 0.2 120, 000 1 0.1 0.2

2
12

 

 

 ⇔ =+1RAT 1.97N  

 

 To keep the same level of the OFCF the company should decrease the RAT to 
1.97 months, thus reducing the amount invested in WC. 
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 EXERCISE 3.20 

 

In a management meeting the commercial manager proposed an increase in the 
Receivables  Average Term from 1 month to 2 months. Due to this change the 
Revenues would increase 50%. Acknowledging that the current Revenues are 
100,000 euros, that the VAT rate is 20% (the Tax Payables Term is 2 months) and 
the Gross Profit Margin is 40%: 

a) What will be the impact on the Operating Free Cash Flow (OFCF) if that 
suggestion is accepted (considering everything else unchanged)? 

b) Admitting that the Corporate Tax Rate is 25%, point out the impact on the 
Liquidity situation if the suggestion is accepted. 

 

Solution 

a) The change in the OFCF will be equal to the change in the EBITDA subtracting 
the variation in the change of WC. The EBITDA will increase in 40% of the value 
of Revenues, that is, will increase in 20,000 euros. At the WC level we have: 

 

 
( )× + × ×= × − × =

100, 000 1 0.2 100, 000 0.4 0.2
WC 1 2 8, 666.67

12 12N  

 
 

( )× + × ×= × − × =+1
150, 000 1 0.2 150, 000 0.4 0.2

WC 2 2 28, 000
12 12N  

 
 ( ) ( )∆∆ = − − − =+1 0WC WC WC WC WCN N N  
 

       ( ) ( )= − − − =28, 000 8, 666.67 8, 666.67 0 10, 666.67 

 

 The change in the OFCF is equal to: 
 

 ∆ = ∆ − ∆∆ = − =OFCF EBITDA WC 20, 000 10, 666.67 9, 333.33 
 

 If the suggestion is accepted the OFCF will increase in 9,333.33 euros. 
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b) Liquidity is influenced by changes in the Net Permanent Capital and on the Work-
ing Capital. The impact on the NPC will come from the change on the Equity value 
as a result of the change on the Net Income: 

 

 ∆ = ∆ =EBITDA EBT 20,000  
 

 ( ) ( )∆ = ∆ × − = × − =Net Income EBT 1 20, 000 1 0.25 15, 000t  
 

 ( )∆ = ∆ − ∆ = − − = −L NPC WC 15, 000 28, 000 8, 666.67 4, 333.33 
 

 The impact on the Liquidity will be negative in 4,333.33 euros. 

 

 

 EXERCISE 3.21 

 

Consider the following information relative to firm Quasilast: 

• Gross ROA = 12%; 
• ROE = 10%; 
• Debt-to-Equity ratio = 1.5; 
• Average Cost of Debt = 6%; 
• Net Income = 100 thousand euros; 
• Operating Needs = 50 thousand euros; 
• Operating Resources = 120 thousand euros; 
• Non-operating Assets = 200 thousand euros. 

 

Compute the ROIC for the firm. 

 

Solution 

To determine the ROIC we need to have the value for the NOPLAT and for the 
Invested Capital. Let us begin by determining the value for the NOPLAT for which we 
will need the EBIT. As auxiliary calculations we have to find the Equity value using 
the ROE simplified formula, we have to determine the Debt level using the Debt-to- 
-Equity ratio, and finally using the Gross ROA we are able to determine the EBIT: 
 

 = ⇔ =100
0.1 Equity 1, 000

Equity
 

 

 = ⇔ =Debt
1.5 Debt 1, 500

1, 000
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 = ⇔ =
+

EBIT
0.12 EBIT 300

1, 000 1, 500
 

 

The Corporate Tax Rate can be obtained from the extended formula for the ROE, 
which will then allow us to compute the NOPLAT: 
 

 ( )[ ] ( )= + × − × − ⇔ =0.1 0.12 1.5 0.12 0.06 1 0.5238t t  
 

 ( )= × − =NOPLAT 300 1 0.5238 142.86 

 

The amount of the Invested Capital is easy to determine because we already 
have the values for the Assets, for the Non-operating Assets and for the Operating 
Liabilities: 
 

 = + − − =Invested Capital 1, 000 1, 500 200 120 2,180  
 

 = =142.86
ROIC 0.0655

2,180
 

 

The value of the ROIC for company Quasilast is 6.55%. 

 

 

 EXERCISE 3.22 

 

The service company Service plans to increase next year (N+1) the Receivables 
Average Term from 1 to 2 months. It is subject to 20% VAT and it is granted a Tax 
Payables Average Term of 2 months. Currently sells 10,000 euros per month. What 
will be the increase in its monthly Revenues so that the Operating Free Cash Flow in 
N+1 stays the same as in N? Consider the year N as being the first year of the activ-
ity of the firm. 

 

Solution 

For simplifying purposes, and since this is a service company, we will assume 
that the Gross Margin corresponds to the Revenues and that the change in the 
EBITDA will be equal to the change in Revenues: 
 

 
( )× + ×= × − × =

120, 000 1 0.2 120, 000 0.2
WC 1 2 8, 000

12 12N  
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The change in the Operating Free Cash Flow (OFCF) is the result of the change 
in the EBITDA subtracting the difference in the change in the WC. Since we want the 
OFCF to remain unchanged relative to the previous year, then we have: 
 

 ( )= − −+10 Revenues 120, 000N  
 

     
( )× + ×ª § ·− × − × −¨ ¸«¬ © ¹

+1 +1Revenues 1 0.2 Revenues 0.2
2 2

12 12
N N  

 

    ( ) º− − − ⇔»¼
8, 000 8, 000 0  

 

 ⇔ =+1Revenues 124, 800N  

 
 

 = =124, 800
Monthly Revenues 10, 400

12
 

 

The monthly Revenues will have to be 10,400 euros, which represents an in-
crease of 400 euros when comparing with the previous year. 

 

 

 EXERCISE 3.23 

 

Answer the following questions clearly and concisely in a maximum of 10 lines: 

a) Will a tax exempt company have its ROIC systematically higher than its Gross 
ROA? 

b) The Financial Leverage will be higher with a higher Corporate Tax Rate. Do 
you agree? Explain. 

c) A company has more Net Non-current Assets than Permanent Capital. Under 
which conditions can the Liquidity be positive? 

d) A company has a Working Capital deliberately higher than the Net Permanent 
Capital. Identify what reason may be underlying this strategy. 

e) Imagine that a company is totally financed by Equity and has no Non-operat-
ing Assets. Does its ROIC equals its ROE? Explain.  
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Solution 

a) In a tax exempt company, the Gross ROA can be in its maximum equal to the 
ROIC, never higher, if the Assets are equal to the Invested Capital. Such situation 
only happens if the company does not possess any Non-operating Assets or Op-
erating Resources. 

b) The Income Tax has an impact over the ROE but does not influence the Financial 
Leverage. Thus, any change on the Corporate Tax Rate will not affect the Finan-
cial Leverage. 

c) In such conditions, Liquidity may be positive if the company has a negative Work-
ing Capital, by a larger amount than the difference between Net Non-current As-
sets and Permanent Capital. 

d) The company may be financing its Assets with short-term Debt, because it can do 
as much rollovers as it needs and probably gets a lower cost through them com-
paring with long-term ones. This strategy will work as long as the rollover opera-
tion is somehow guaranteed. 

e) In this situation it means that the Assets of this company are equal to the Equity. If 
the company has no Operating Resources it indicates that the Invested Capital 
matches the Assets, because there are also no Non-operating Assets. Since the 
company is literally financed by Equity, Finance Expenses equals zero, originating 
an EBIT equivalent to the EBT. On the other hand, if the company is tax exempt, 
in other words the Corporate Tax Rate is zero, the EBT and NOPLAT will be 
equivalent to the Net Income. Only in the conditions described above the ROIC 
equals the ROE. 

 



 

 

 

 

Follow-up exercises 
 

 

 

 

 EXERCISE 3.24 

 

Mr. Workload is thinking about starting a new business next year. The expected 
parameters and values are the following: 

• Attain Revenues of 1,000 thousand euros; 

• Get a Gross Profit Margin of 40%; 

• The expenses with External Supplies are expected to be 100 thousand euros; 

• Operating Profit Margin of 15%; 

• Global Profit Margin of 10%; 

• The Finance Expenses will correspond to 10% of the end of year bank debt; 

• After accounting for the Depreciation of 50 thousand euros, the Net Non-current 
Assets will be 320 thousand euros; 

• The Average Duration of Inventory will represent 1 month of the expected an-
nual consumption;  

• The Receivables Average Term will be 0.75 months; 

• The Payables Average Term over the purchase of goods and external supplies 
will be 2 months; 

• The average VAT rate on sales will be 20% while the average VAT rate on pur-
chases will be 16%; 

• The Tax Payables liabilities are associated with the Income Tax and also 
15,000 thousand euros associated with taxes from operations (from salaries 
and VAT); 
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• Mr. Workload will put in the business 100 thousand euros in Equity. He will also 
contract a medium-/long-term bank loan of 100 thousand euros to be paid in 5 
constant capital annuities, with the first payment happening at the end of the 
first year; 

 

a) Using the previous information, analyse the provisional Liquidity situation of 
Mr. Workload new business; 

b) Compute the provisional Operating Free Cash Flow. 

 

 

 EXERCISE 3.25 

 

We know the following information regarding firm Keynesianismo: 

• Revenues = 50,000 euros; 
• Gross Profit Margin = 35%; 
• Assets Turnover = 0.4; 
• ROE = 10%; 
• Equity-to-Assets ratio = 80%; 
• Corporate Tax Rate = 30%. 

 

a) Compute the Average Cost of Debt; 
b) Compute the Net Income for firm Keynesianismo. 
 

 

 EXERCISE 3.26 

 

Consider the following data on firm Simples: 

• EBIT: 100 thousand euros; 
• Finance Expenses: 20 thousand euros; 
• Income Tax: 8 thousand euros. 

 

a) Compute the firm’s Net Income; 
b) Compute the firm’s NOPLAT. 
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 EXERCISE 3.27 

 

In a certain year firm Memoex generated an Operating Free Cash Flow of 400 
thousand euros. Its Working Capital was, at the beginning of that year, – 50 thousand 
euros and it reached – 90 thousand euros at the end of that same year. Compute the 
EBITDA.  

 

 

 EXERCISE 3.28 

 

Using the following information on firm Separata: 

• The Receivables/Payables Average Terms are: 
⎯ Trade Receivables: 3 months; 
⎯ Trade Payables: 2 months; 
⎯ Tax Payables: 2 months. 

 

• The annual Revenues are 480 thousand euros, the Cost of Goods Sold is 360 
thousand euros the External Supplies are 24 thousand euros; 

• The firm works without Inventory; 

• The VAT rate is 20% over sales and purchases of goods and services. 
 

Compute the Working Capital. 

 

 

 EXERCISE 3.29 

 

Consider the operating information regarding firm Elelem (in thousands of euros): 
 

Income Statement 
 

Revenues 2,000

Cost of Goods Sold 1,200
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Balance Sheet 
 

Trade Receivables 600

Inventory 150

Trade Payables 420

Tax Payables 20
 

Note: the VAT rate is 20%. 

 
 

a) Identify the Payables Average Term, in months, which the firm is giving to its 
suppliers. The initial Inventory for the year was 200 thousand euros; 

b) Determine the VAT Payable Average Term, in days. 

 

 

 EXERCISE 3.30 

 

Firm Apumeb reports an EBIT of 1 million euros, Assets of 10 million euros and 
Liabilities of 4 million euros. The firm is subject to a Corporate Tax Rate of 20%. 

a) Determine its Gross ROA; 

b) Knowing that the Net Income is 0.56 million euros, determine the Average 
Cost of Debt. 

 

 

 EXERCISE 3.31 

 

Firm Limemo generated Operating Free Cash Flow of 10,000 euros in year N. 
Knowing that at the end of the previous year its Working Capital was 1,200 euros, 
that its EBIT in year N was 32,000 euros and that the depreciation in year N 
amounted to 500 euros, determine its Working Capital at the end of year N. 
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 EXERCISE 3.32 

 

Company Tecore has 2,000 euros in Tax Payables (VAT) resulting from 2 months 
of credit and a VAT rate of 20%. Knowing that the Cost of Goods Sold represents 
40% of the Revenues and that the company works with no Inventory, estimate its 
annual Revenues. 

 

 

 EXERCISE 3.33 

 

Consider the following evolution of company’s Coseev working capital (in thou-
sands of euros): 

 

 Year 1 Year 2 

Trade Receivables 37,000 68,000 

Inventory 12,000 12,500 

Trade Payables 24,000 25,000 

Tax Payables (VAT)  2,000  2,200 

WC 23,000 53,300 

 
 

In your opinion, is the significant increase in Working Capital due to a sharp in-
crease in the company’s activity level? Explain. 

 

 

 EXERCISE 3.34 

 

Answer to the following questions: 

a) Indicate, justifying, which will be the impact in terms of financial balance 
(Liquidity) of the following operations: 

 i) Renegotiation with a Bank, changing a loan amortizing plan: repayment in 
five years instead of one year; 

 ii) Selling surplus Inventory; 
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iii) Repay a non-renewable short-term loan with a cash inflow from revenues; 

iv) Changing the Payables Average Term from 3 to 4 months. 
 

b) If the Gross ROA is higher than the Average Cost of Debt, it would be ideal for 
the company to be as much indebted as possible, possessing the lowest Eq-
uity-to-Assets ratio possible! Comment. 

c) The stagnancy of the activity level of a company or even its contraction may 
work as a temporary measure to solve a Liquidity deficit in a short run point of 
view. Comment. 

d) A company has the following Liquidity elements: 
⎯ Liquid Asset Elements – Other Assets: 250; 
⎯ Liquid Liabilities Elements – Payable Dividends: 400. 

 

 How can you describe the financial situation of this company at this moment? 

 

 

 EXERCISE 3.35 

 

Consider the following information on firm KYG (amounts in thousands of euros): 

• EBIT = 40; 

• ROIC = 8%; 

• Corporate Tax Rate = 20%; 

• Assets = 800; 

• Trade Receivables = 200; 

• Inventory = 50; 

• Other Current Assets = 20 (speculative stock portfolio); 

• Non-current Assets = 530, including: 
⎯ Headquarters = 100; 
⎯ Equipment = 250; 
⎯ Wharehouse rented to another company = 80; 
⎯ Service vehicles = 40; 
⎯ Abandoned piece of land = 60. 

 

a) Determine the NOPLAT for the company; 
b) Determine the Working Capital for the company; 
c) The Financial Leverage for the company is 0.1. Determine its ROE.  



 

 

 

 

Chapter 4 
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Theory 
 

 

 

In this chapter we will not start with an example or question, we will begin with a 
statement: the human being is very creative. All of us, to a greater or lesser degree, 
have already pointed out fantastic ideas for new products, services or business in 
general. And fortunately there are those who believe so much in a certain concept 
that end up turning an idea into a true investment project. 

However, there are many cases in which wonderful ideas end up succumbing in 
ephemeral businesses, most of them financially disastrous. The wishful thinking is, in 
most cases, the cause of such situations: we are confident that the good idea is 
enough for success. 

Unfortunately the ideas require investments. Investments require capital or fund-
ing. Capital or funding have to be paid. The implementation of ideas requires labour 
force. Operating margins have to be enough to pay wages to people and to pay the 
finance expenses. And this just to indicate two important components of a more 
complex process, consisting of a series of cash outflows that have to be compen-
sated by cash inflows. 

What is the purpose of implementing a great idea, innovative or beautiful, if on the 
bottom line we end up having successive and accumulated losses? 

But how is it possible that a fantastic idea leads to significant losses!? 

Multiple are the reasons that serve as an answer to this question. Here are some 
examples1 that can be seen individually or in interconnection: 

• Limited scale market of the product/service in question, possibly a niche; 

                                                                            
(1) Note that this list will exemplify the cases relating to the product/service. As in the previous 

chapter, we always give special importance to the business itself, the source of income of the 
company, of which the product/service plays the main role. 
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• Product/service with ephemeral survival; 

• Expensive product/service; 

• Requirement of substantial Capital Expenditure; 

• Product with reduced margin; 

• Great demand of human resources. 
 

We do not intend to discourage the brilliant minds and sparklers of future busi-
ness. Our country, the Europe, the world needs entrepreneurs and, especially, needs 
investors who believe in good ideas. On the contrary, we want to show that it is pos-
sible to filter the good business concepts to put in reality those that, with high prob-
ability, will be projects or successful companies in the future. The objective of this 
chapter is to offer a theoretical and methodological tool to investors, for them to have 
some confidence in real investment projects that they may embrace. 

Because business success, in the financial perspective, is measured by profit-
ability and balance situation, as we saw in the previous chapter, the methodology to 
be used in the evaluation of projects should be able to answer the following question: 
during its lifetime, will the project be capable of generating sufficient financial out-
flows, to compensate for the inflows needed, and provide a return for investors to 
compensate for the risk they assume? 

From this question we are able to understand the essential points of the method-
ology to adopt: 

• Identify the cash inflows and cash outflows of the project, ignoring how it will be 
financed, since we wish to assess the feasibility of the business itself; 

• Evaluate the project's profitability to investors. 

 
 

Cash Flows 
 

Net Cash 

We will base the determination of Cash Flows in the expected Results for the ac-
tivity of the project but, of these results, we will have to identify what is Cash, given 
the importance of Liquidity in addition to Profitability. So, we will develop the following 
main tasks to get the final Cash Flow of the project, year by year: 

• Calculate the NOPLAT; 

• Add the Depreciation (these do not constitute cash outflow); 

• Set the Operating Cash Flow with changes in Working Capital; 
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• Include negative or positive flows of investment or Disinvestment in CAPEX, re-
spectively. 

 

NOPLAT, Depreciation and Working Capital are familiar to us from the previous 
chapter, but CAPEX can be a novelty. The same means Capital Expenditure and it 
consists in the investment in Non-current Assets, which we will have to undertake in 
case we decide to accept the project. 

We realize then that the purpose of the calculation of the Cash Flows of the pro-
ject is of, year after year, determining the final balance of cash which we expect will 
be generated with the project. 

 

Predict the future and look just at the future 

What are the Results, better, Cash Flows, that will be part of our project evalua-
tion? Should we consider allocating costs of other activities? Should we consider 
sunk costs, for example in market studies? Should we ignore the consequences of a 
possible cannibalization generated by the project? What is the forecast time horizon 
to consider? 

Almost all of the projects involve a substantial initial Investment (CAPEX). Our 
intention is to conclude whether we should or not carry out this investment. So, we 
want to study the size of cash flows that will be generated, or we'll have to invest, just 
by saying «yes» to the project. Everything that has occurred before this «yes» can no 
longer be influenced by the decision on the project. In this way, we only care about 
future Cash Flows and those that are determined or changed by the implementation 
of the investment. 

To the questions posed above, we answer briefly with a practical way to under-
stand which cash flows must make part of our evaluation of the project: 

1. We calculate the predicted future cash flows for the situation in which we ac-
cept the project; 

2. We calculate the predicted future cash flows for the situation in which we do 
not accept the project; 

3. The difference between the first and the second are the incremental cash 
flows and these are precisely those that we use to conclude whether we make 
or not the investment. 

 

Let's look at an example. An expansion project will use, among others, an em-
ployee who is already in the company since some years ago. His monthly salary 
appears as an outflow in the situation when the project is accepted but also in the 
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situation when the project is rejected. Therefore, there is no increment (in this case 
negative) in Cash Flow caused by this employee, because the difference of the two 
situations is null. His salary should not be allocated to the new project and, as such, 
does not constitute cash outflow in our analysis. In fact, the salary of the employee 
must be paid not because the new project happens, but rather, he continues to be 
paid even with the new project. 

 
 

Investment Decision 
 

Net Present Value (NPV) 

After we identify the Cash Flows of the project, year by year, we then want to 
know if the inflows (+) compensate the outflows (-). But, from Chapter 1, we know 
that we cannot add streams that do not occur in the same moment in time. On the 
other hand, we know that investors require a certain return to compensate for the risk 
they assume, as discussed in Chapter 3. In this way, we will have to discount all 
future Cash Flows to the present moment and, after summing them, we can then 
compare the total with the CAPEX required. And for this we will need to use a dis-
count rate, which will have to include a premium for the risk taken. 

In order to facilitate the conclusion, we calculate the balance between all the dis-
counted Cash Flows and the CAPEX. To this difference we give the name of Net 
Present Value. 
 

 
( ) ( )

= − + + + +
+ + +

1 2
2

CF CF CF
NPV CAPEX ...

1 1 1
n

nr r r
 

 

where r is the rate of return required by investors (including the risk premium) and n 
is the number of years of life of the project. Thus, we can conclude that: 

• If the NPV results null, it is expected that the project will offset the initial invest-
ment and reward investors at a rate that is exactly the minimum required by 
them. So, if NPV = 0, we should accept the project and the investors shall un-
dertake the investment; 

• If the NPV results positive, it is expected that the project rewards the investors 
at a rate above the minimum required and that is a strong reason to accept it; 

• If the NPV results negative, we should reject the project because we anticipate 
that investors will not be able to obtain the required compensation for the in-
vestment and/or reward for their capital. 
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Internal Rate of Return (IRR) 

Before taking a decision on any investment, the investor needs to always know 
what return can he get with it. A conclusion through the NPV is quite easy to see but 
does not indicate, in absolute terms, which return is expected for the project. Thus, 
we are led to determine the overall rate of return on the project, which is known as 
Internal Rate of Return. 

This rate is determined in the same way as an EGAR (APR), as explained at the 
end of Chapter 1. It couldn't be other way since we are dealing with an operation with 
several cash flows, of different natures, and spread out in time. 
 

 
( ) ( )

= − + + + +
+ + +

1 2
2

CF CF CF
0 CAPEX ...

1 IRR 1 IRR 1 IRR
n

n
 

 

Solving this equation by using, for example, the financial function «IRR» of Micro-
soft Excel, we obtain the rate of return of the project. This rate should be compared 
with the minimum rate required by investors, in order to conclude if the project should 
be accepted. 

Mathematically, if the project is conventional, that is, with only a change of sign in 
the set of year to year Cash Flows, we can conclude that the decision through the 
analysis of IRR is exactly the same as we would take by using the NPV. Let's see: 

• If IRR = r, then the NPV is zero and we should accept the project; 

• If IRR > r, then the NPV is positive and we should accept the project; 

• If IRR < r, then the NPV is negative and we should reject the project. 

 

Discounted Payback Period (DPP) 

The previous methodologies seem to be sufficient to conclude on the feasibility of 
a project. However, many companies want to go further in the analysis, especially if 
their activities take place in environments significantly unstable in political, economic 
and social terms. 

For many investors is of extreme importance the knowledge of the period in which 
the investment is expected to be fully recovered, ensuring that during this period is 
also generated the minimum required return. This period consists of the Discounted 
Payback Period, or the period of investment recovery, which is calculated exactly as 
the NPV but year after year, until we identify the moment when the accumulated of all 
Cash Flows is zero. 
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Also here, and for the case of conventional projects, there is a consistency in the 
conclusions reached by the various methodologies. If the NPV is null, we already 
know that it is expected that the investment is totally recovered at the end of the life 
of the project. If the NPV is positive, we can and must calculate the DPP, which will 
take place before the end of the life of the project. If the NPV is negative, we already 
know that it is expected that the investment will never be totally recovered during the 
life of the project, so this should be rejected and it is not even worth trying to calcu-
late the DPP. 

Most important to investors will be to define what seems to them to be the ideal 
period which must not be exceeded in terms of DPP. This ideal period will depend on 
the expected level of risk for the political, economic and social environment of the 
business. The higher the risk, the lower should be the deadline they want to take. 
Thus, in the case of positive NPV, we should compare the DPP obtained by calcula-
tion with the deadline defined as ideal. If this is exceeded, the investor will be taken 
to reject the project, regardless of the NPV being positive. 

 

Profitability Index (PI) 

Without any capital constraints, investors are forced to accept all projects that are 
feasible according to the methodologies studied. However, their resources are limited 
and, as such, it is necessary to choose the projects with a better relationship between 
the income and the capital invested. For these cases we need to calculate the Profit-
ability Index, so that we can rank the projects according to their relative profitability. 

In a very simple way but without forgetting the time value of money, the PI shall 
be calculated by dividing the sum of the Cash Flows of the project, without consider-
ing any CAPEX, by the total CAPEX. The easiest way to do this is as follows (con-
sidering in this simple formula only the initial CAPEX): 
 

 = +NPV
PI 1

CAPEX
 

 

As we have said, the most important in the use of this methodology is to allow 
electing, among several projects, the one with the highest profitability. 

However, also for conventional projects, the PI is consistent in its findings with the 
other methodologies: 

• = � = � = � = �PI 1 NPV 0 IRR DPPr n  accept the project; 

• > � > � > � < �PI 1 NPV 0 IRR DPPr n  accept the project; 

• < � < � < � > �PI 1 NPV 0 IRR DPPr n  reject the project. 
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Practical assessment for the small family projects 

In the current context of deep economic and financial crisis, felt not only in our 
country but also across Europe and the United States, the large percentage of un-
employed is challenged to create their own businesses as a means of survival. Those 
who have some savings can actually do it and they desperately wish that their in-
vestments will bear fruit. Certainly they will not be able to hire or develop by them-
selves the theoretical-practical methodology which we have described in this chapter, 
in order to assess the feasibility of the project. Thus, we describe here a simple idea 
that may help better define the way in which individuals must become entrepreneurs. 

This idea is summarized in the calculation of a break-even. Knowing what is the 
monthly expense by the lease of facilities and by spending on personnel, and know-
ing the expected product margin per unit, we can divide the first by the latter and 
obtain the minimum units of product or service that we have to sell/provide to not 
have losses. If, by common sense or practical experience, we realise that this num-
ber is unrealistic, for too ambitious, we are not then in the presence of an appropriate 
project for our intentions. If, to aggravate, the same project requires an initial invest-
ment, we have to do the math in terms of the first year (this investment plus the 
above expenses of one year of activity) and realize how much we would have to sell 
in a year to compensate for the investment and not suffer losses. 





 

 

 

 

Formulas 
 

 

• =CAPEX Capital Expenditure  
 

• = +Cash Flow of the project (year to year) Operating Cash Flow  
 

                               + +Residual value of Working Capital  
 

                               + − −Disinvestment in CAPEX CAPEX  
 

                               − ∆Working Capital  
 

• = + =Operating Cash Flow NOPLAT Depreciation  
 

                  ( )= × − +EBIT 1 Corporate Tax Rate Depreciation  

 

• = ×EBITDA at current prices EBITDA at constant prices  
 

                      ( )× +1 inflation rate  
 

• = +Project's discount rate Risk Free rate Risk Premium 
 

• 
+= −

+
1 Nominal Interest Rate

Real Interest Rate 1
1 Inflation Rate

 

 

• =Net Present Value (NPV)  
=
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=

⇔ =
+

¦
0

Cash Flow
NPV

(1 )

n
t

t
t r
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• Internal Rate of Return (IRR) : 
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Cash Flow
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• =Discounted Payback Period (DPP) T when:  
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Solved Exercises 
 

 

 

 
 

 EXERCISE 4.01 

 

Consider the following investment project, to be evaluated at current prices, as-
suming an annual inflation rate of 5%. 
 

Unit: thousands of euros 

 0 1 2 and following 

EBIT  400 500 

Working Capital  100  80 

CAPEX 800   

 
 

The CAPEX includes two equipment: 

• Equipment A, with a price of 600 thousand euros, 3 years of economic life at 
the end of which it can be sold for 50 thousand euros; 

• Equipment B, with a price of 200 thousand euros, 2 years of economic life at 
the end of which it must be replaced by a similar equipment; this kind of equip-
ment has no second hand market value. 

 

The project is subject to a Corporate Tax Rate of 20%. 

In your calculations consider the disinvestment value in CAPEX and the Residual 
Value in WC on the following year after the end of the activity. 
 

Compute the Cash Flows of the project. 
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Solution 

To determine the Operating Cash Flows and the disinvestment in CAPEX we first 
need to compute the depreciation values for each year and also the accumulated 
depreciation. Thus, we begin by creating the depreciation table. 

 

Depreciation table (in thousands of euros) 
 

 AcV. Year 1 Year 2 Year 3 AcD. BV SV P/L 

Equipment A 600 200 200 200 600 0 50 50 

Equipment B 200 100 100 — 200 0 0 0 

New Equip. B 220.51 — — 110.25 110.25 110.25 0 – 110.25 

Total 300 300 310.25 710.25 – 60.25 
 
Note: AcV. – Acquisition Value; AcD. – Accumulated Depreciation; BV – Book Value; SV – Selling Value; P/L – Profit/Loss. 

(1) The reinvestment value at current prices in year 2: ( )× + =2200 1 0.05 220.5  

 
 

Now we are able to proceed with the calculation of the Operating Cash Flows and 
build the project’s Cash Flows table. 

 

Project’s Cash Flows table (in thousands of euros) 
 

 Year 0 Year 1 Year 2 Year 3 Year 4 

 1. EBIT 400 500 500  

 2. Income Tax [1. × 20%] 80 100 100  

 3. NOPLAT [1. – 2.] 320 400 400  

 4. Depreciation 300 300 310.25  

 5. Operating Cash Flow [3. + 4.] 620 700 710.25  

 6. Residual Value in WC 80 

 7. Disinvestment in CAPEX 62.051 

 8. Total of Resources [5. + 6. + 7.] 0 620 700 710.25 142.05 

 9. Investment in CAPEX 800 220.5  

10. Changes in Working Capital 100 – 20 0  

11. Total of Needs [9. + 10.] 800 100 200.5 0 0 

12. Cash Flow of the Project [8. – 11.] – 800 520 499.5 710.25 142.05 
 
(1) ( )= − − × =Disinvestment Equip. 50 50 0 0.2 40A   

 ( )= − − × =Disinvestment New Equip. 0 0 110.25 0.2 22.05B  
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 EXERCISE 4.02 

 

Consider a project with the following features: 

• Initial investment = 80 thousand euros; 
• Annual constant Cash Flows from year 1 (inclusively) onwards; 
• Project lifetime = 4 years; 
• Consider that the investors demand a minimum return of 12%; 
• NPV = 72 thousand euros. 

 

Compute the Discounted Payback Period (DPP) of the project to one decimal 
place. Comment on the acceptance or rejection of the project. 

 

Solution 

First we need to determine the constant Cash Flow in each of the four years of 
the project: 
 

 
( ) 41 1 0.12

72 80 CF CF 50.04
0.12

−− +
= − + × ⇔ =  

 

Now we have the information that allows us to compute the discounted accumu-
lated value at the end of each year (in thousands of euros): 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 

Cash Flow – 80 50.04 50.04 50.04 50.04 

Discounted Cash Flow – 80 44.68 39.89 35.62 31.80 

Accumulated Discounted Cash Flows – 80 – 35.32 4.57 40.19 71.99 

 
 

The moment when the accumulated value of the discounted Cash Flows is equal 
to zero happens between years 1 and 2. To determine the exact moment we use 
linear interpolation: 
 

 ( ) ( )
( )

− −
= + − × =

− −
0 35.32

DPP 1 2 1 1.9
4.57 35.32

 

 

The DPP is equal to 1.9 years. Since the investment is fully recovered in a period 
(1.9 years) inferior to the lifetime of the project (4 years), the project should be ac-
cepted. 
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 EXERCISE 4.03 

 

A project with only an initial investment in CAPEX of 100 thousand euros has a PI 
of 1.35. 

a) Compute its NPV; 

b) Its DPP is 2 years and the lifetime of the project, including the year of 
disinvestment, is 3 years. Knowing that the discounted Cash Flow in the first 
year of operating is 60 thousand euros, determine the remaining discounted 
Cash Flows of the project. 

 

Solution 

a) Since the only investment in CAPEX happens at the beginning of the project, 
finding the NPV is simplified: 

 

 = + ⇔ = + ⇔ =
0

NPV NPV
PI 1 1.35 1 NPV 35

100CAPEX
 

 

 The NPV is 35 thousand euros. 
 

b) If the DPP is 2 years then the accumulated value of the discounted Cash Flows of 
years 1 and 2 must be equal to the initial investment, that is, 100 thousand euros. 
Since we already know that the discounted cash flow of year 1 is equal to 60 
thousand euros, then the discounted cash flow of year 2 must equal the difference 
to the 100 thousand euros, that is, 40 thousand euros. Since, from the preceding 
question we found the NPV to be 35 thousand euros, then the discounted Cash 
Flow of year 3 will also be equal to 35 thousand euros, because the project ends 
after 3 years. In a table format we have (in thousands of euros): 

 

 Discounted Cash Flow Accumulated Value of the Discounted 
Cash Flows 

0 – 100 – 100 

1 60 – 40 

2 40 0 

3 35 35 
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 EXERCISE 4.04 

 

Consider the following information about an investment project: 
 

Unit: thousands of euros 

 1 2 3 4 

EBITDA 200 250 300  

EBIT 100 150 200  

NOPLAT  80 120 160  

CAPEX Selling Value    120 

 
 

The project will be analysed using a discount rate of 10%. The disinvestment in 
CAPEX generates an accounting profit of 20 thousand euros. The project does not 
have values of Working Capital. 

Determine the NPV of the project and comment on its acceptance or rejection. 

 

Solution 

The Depreciation value is determined by the difference between the EBITDA and 
the EBIT. 

The annual Corporate Tax Rate (t) can be obtained using the relation between 
the EBIT and the NOPLAT: 
 

 ( )= × − ⇔ = =1 180 100 1 0.2 20%t t  
 

 ( )= × − ⇔ = =2 2120 150 1 0.2 20%t t  
 

 ( )= × − ⇔ = =3 3160 200 1 0.2 20%t t  

 

The Corporate Tax Rate is constant throughout the project and is equal to 20%. 
The disinvestment in CAPEX is equal to: 
 

 = − × =Disinvestment in CAPEX 120 20 0.2 116  
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The initial investment in CAPEX is computed through the sum of all the deprecia-
tion values until the end of the project, adding the Book Value at that time. The Book 
Value can be determined using the Selling Value of the CAPEX of 120 thousand 
euros and the generated accounting profit of 20 thousand euros, resulting in a final 
value of 100 thousand euros. 

 
 

Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 

 1. NOPLAT  80 120 160  

 2. Depreciation [EBITDA – EBIT] 100 100 100  

 3. Operating Cash Flow [1. + 2.] 180 220 260  

 4. Residual Value in WC 0 

 5. Disinvestment in CAPEX 116 

 6. Total of Resources [3. + 4. + 5.] 0 180 220 260 116 

 7. Investment in CAPEX 400  

 8. Changes in Working Capital 0 0 0  

 9. Total of Needs [7. + 8.] 400 0 0 0 0 

10. Cash Flow of the Project [6. – 9.] – 400 180 220 260 116 

 
 

 
( ) ( ) ( )

= − + + + + =
+ + + +2 3 4
180 220 260 116

NPV 400 220.03
1 0.1 1 0.1 1 0.1 1 0.1

 

 

The NPV is equal to 220.03 thousand euros. Since the NPV is positive the project 
should be accepted. The investors will received the required annual return of 10% 
plus an additional amount, in present values, of 220.03 thousand euros. 
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 EXERCISE 4.05 

 

Consider the following investment project, to be evaluated at current prices: 
 

Unit: thousands of euros 

 0 1 2 and following 

EBITDA  800 1,000 

NOPLAT  450   600 

Working Capital   (50)   (20) 

CAPEX 450   

 
 

The CAPEX includes two equipment: 

• Equipment A, with a price of 300 thousand euros, 2 years of economic life at 
the end of which it can be sold for 20 thousand euros; 

• Equipment B, with a price of 150 thousand euros and 3 years of economic life. 
This kind of equipment has no second hand market value. 

 

In your calculations consider the disinvestment value in CAPEX and the Residual 
Value in WC on the following year after the end of the activity. 
 

Compute the Cash Flows of the project. 

 

Solution 

Since the lifetime of the project is not given, we will assume that is equal to the 
economic life of the most relevant equipment (in value), which in this case is equip-
ment A. We begin by building the depreciation table: 

 

Depreciation table (in thousands of euros) 

 

 AcV. Year 1 Year 2 AcD. BV SV P/L 

Equipment A 300 150 150 300  0 20   20 

Equipment B 150  50  50 100 50  0 – 50 

Total 450 200 200 400   – 30 
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Now we have all the information needed to proceed with the calculation of the 
Operating Cash Flows and build the complete table of the project’s Cash Flows. 

 
 

Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 3 

 1. NOPLAT  450 600  

 2. Depreciation  200 200  

 3. Operating Cash Flow [1. + 2.]  650 800  

 4. Residual Value in WC    – 20 

 5. Disinvestment in CAPEX    27.51 

 6. Total of Resources [3. + 4. + 5.] 0 650 800 7.5 

 7. Investment in CAPEX 450    

 8. Changes in Working Capital  – 50 30  

 9. Total of Needs [7. + 8.] 450 – 50 30 0 

10. Cash Flow of the Project [6. – 9.] – 450 700 770 7.5 

 
(1) To determine the disinvestment in CAPEX it is necessary to find the Corporate Tax Rate. To do so, and using the 

values of year 2 and the existing relation between the NOPLAT and the EBITDA, we get: 
 

 = + ⇔ = + ⇔ =EBITDA EBIT Depreciation 1,000 EBIT 200 EBIT 800  
 ( ) ( )= × − ⇔ = × − ⇔ = =NOPLAT EBIT 1 600 800 1 0.25 25%t t t  
 

 And the disinvestment value for each equipment is equal to: 
 
 ( )= − − × =Disinvestment Equip. 20 20 0 0.25 15A  
 
 ( )= − − × =Disinvestment Equip. 0 0 50 0.25 12.5B  

 

 

 EXERCISE 4.06 

 

An investment project, besides the initial CAPEX, has three annual Cash Flows. 
Knowing that the value of the last Cash Flow is 100 thousand euros, that the DPP is 
2.2 years and that the investors require a minimum return of 12%, determine the NPV 
for the project. 
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Solution 

Using the DPP and the discounted Cash Flow of year 3 it is possible to determine 
the NPV. To do so we begin by computing the discounted Cash Flow of year 3: 
 

 
( )

= =
+

3 3
100

DCF 71.18
1 0.12

 

 

From the value obtained we know that 20% (the 0.2 beyond the 2 years) is 
needed to reach the DPP, while the remaining 80% correspond to the NPV: 
 

 = × =NPV 0.8 71.18 56.94  
 

The NPV is 56.94 thousand euros. 

 

 

 EXERCISE 4.07 

 

Consider an investment project with the following features: 

• Initial (and only) investment = 150 thousand euros; 
• PI = 2.5; 
• Annual Cash Flows; 
• Lifetime = 2 years; 
• Value of Cash Flow 1 = 90 thousand euros; 
• Required minimum return = 5%. 

 

Show the calculation formula for the IRR. 

 

Solution 

To determine the IRR we need to find the value of all Cash Flows. Since we al-
ready have the discounted Cash Flow 1 and the discount rate to use in the project 
(5%), it is possible to determine the value of Cash Flow 1: 
 

 ( )= × + =1CF 90 1 0.05 94.5  
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From the PI expression we are able to compute the value of Cash Flow 2: 
 

 
( )

− + +
+ +

= + ⇔ =

2
2

2

94.5 CF
150

1 0.05 1 0.05
2.5 1 CF 314.21

150
 

 

Finally, we have all the information needed to write down the expression to de-
termine the IRR: 
 

 
( )

= − + +
+ + 2
94.5 314.21

0 150
1 IRR 1 IRR

 

 

 

 EXERCISE 4.08 

 

Consider the following information for an investment project: 
 

Unit: thousands of euros 

 1 2 3 4 

Revenues 500 400 400  

COGS 200 200 200  

EBIT 200 100 100  

CAPEX Selling Value    100 

 
 

The project will be evaluated based on a minimum required return for the share-
holders of 20%. It is known that the CAPEX Selling Price is equal to the residual 
Book Value. Ignore in the analysis the existence of Other Revenues, of Other Oper-
ating Costs and Working Capital. Assume a Corporate Tax Rate of 25%. 

Proceed with the NPV calculation and comment on the acceptance or rejection of 
the project. 

 

Solution 

We begin by finding the initial investment in CAPEX. Since the book value is the 
same as the Selling Value, then we know that at the end of the 3 years of the pro-
ject’s life the CAPEX still has a Book Value of 100 thousand euros. Adding the Book 



I N V E S T M E N T  P R O J E C T  E V A L U A T I O N  –  S O L V E D  E X E R C I S E S  221  

Value to the accumulated depreciation after 3 years, we obtain the initial investment 
in year zero: 
 

 ( )= − −Depreciation Revenues COGS EBIT 
 

 = − − =1Depreciation 500 200 200 100 
 

 = − − =2Depreciation 400 200 100 100 
 

 = − − =3Depreciation 400 200 100 100 
 

 = + × =0Investment in CAPEX 100 3 100 400  

 
 

Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 

 1. EBIT 200 100 100  

 2. Income Tax 50 25 25  

 3. NOPLAT [1. – 2.] 150 75 75  

 4. Depreciation 100 100 100  

 5. Operating Cash Flow [3. + 4.] 250 175 175  

 6. Residual Value in WC  0 

 7. Disinvestment in CAPEX  100 

 8. Total of Resources [5. + 6. + 7.] 250 175 175 100 

 9. Investment in CAPEX 400   

10. Changes in Working Capital 0 0 0  

11. Total of Needs [9. + 10.] 400 0 0 0 0 

12. Cash Flow of the Project [8. – 11.] – 400 250 175 175 100 

 
 

 

( ) ( ) ( )
= − + + + + =

+ + + +2 3 4
250 175 175 100

NPV 400 79.36
1 0.2 1 0.2 1 0.2 1 0.2

 

 

The NPV is 79.36 thousand euros. The investors must be willing to go ahead with 
the project because they get the required return on the invested capital of 20% and 
also an additional amount, at today’s prices, of 79.36 thousand euros. 
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 EXERCISE 4.09 

 

Consider a project with an IRR of 12% and a minimum required return by share-
holders of 5%. Knowing that the lifetime of the project is two years, that the Cash 
Flow of year 1 is 100 thousand euros, and that the initial investment is 300 thousand 
euros, determine: 

a) The value of the Cash Flow of year 2; 
b) The DPP. 
 

Solution 

a) From the IRR expression it is straightforward to obtain the requested value: 
 

 
( )

= − + + ⇔ =
+ +

2
22

100 CF
0 300 CF 264.32

1 0.12 1 0.12
 

 

 The value of the Cash Flow of year 2 is 264.32 thousand euros. 

 

b) To determine the DPP let us build the following auxiliary table (in thousands of 
euros): 

 

 Year 0 Year 1 Year 2 

Cash Flow – 300 100 264.32 

Discounted Cash Flow – 300 95.24 239.75 

Accumulated Discounted Cash Flows – 300 – 204.76 34.99 

 
 

 The moment when the accumulated discounted Cash Flows is equal to zero hap-
pens between years 1 and 2. To determine the exact moment we will use linear 
interpolation: 

 

 ( ) ( )
( )

− −
= + − × =

− −
0 204.76

DPP 1 2 1 1.85
34.99 204.76

 

 

 The DPP is 1.85 years. 
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 EXERCISE 4.10 

 

Consider a project with the following features: 

• Initial investment = 70 thousand euros; 
• Reinvestment in CAPEX on year 2 = 40 thousand euros; 
• Discounted value of Cash Flow 1 = 40 thousand euros; 
• Discounted value of Cash Flow 2 = 30 thousand euros; 
• Project lifetime = 3 years; 
• Consider that investors require a minimum rate of return of 7%; 
• Consider an IRR of 12%. 

 

Compute the PI and comment on the acceptance or rejection of the project. 

 

Solution 

We begin by determining the value of the Cash Flow of year 3. To do so we will 
use the IRR expression. However, we first need to find the values of the Cash Flows 
of years 1 and 2, by compounding their present values at the required rate of return 
of 7%: 
 

 ( )= × + =1CF 40 1 0.07 42.8  
 

 ( )= × + =2
2CF 30 1 0.07 34.35 

 

 
( ) ( )

= − + + + ⇔ =
+ + +

3
32 3

CF42.8 34.35
0 70 CF 6.18

1 0.12 1 0.12 1 0.12
 

 

Knowing the value of all the Cash Flows of the project we are now able to com-
pute the PI. Considering the existence of the reinvestment in CAPEX on year 2 and 
the fact that this value is already included on the project’s Cash Flow for that year, we 
get: 
 

 
( )

( )

− + + +
+

= + =
+

+

3

2

6.18
70 40 30

1 0.07
PI 1 1.05

40
70

1 0.07

 

 

The PI equals 1.05. The project should be accepted because the PI is greater 
than 1. At today’s prices, and already considering the minimum rate of return de-
manded by the investors of 7%, the investor will get, for each euro invested, 5 cents 
of additional return. 
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 EXERCISE 4.11 

 

Firm ATO wishes to undertake an investment in a business of producing surf 
boards. The management has asked your opinion about the correct decision to 
make, undertaking or not this project, considering the following information: 

 

CAPEX: 
 

Unit: thousands of euros 

 Price Straight-line 
Depreciation rate

Market Value 
(Selling Value) 

Production Line A 30 33.33% 15 

Production Line B 60 25.00%  5 

Intangible Assets  9 33.33%  

 
 

The CAPEX will be fully considered at the beginning of the project (year 0). For 
simplifying purposes consider the disinvestment in CAPEX and the Residual Value in 
Working Capital in the last year of activity. 

The operating forecasted values at constant prices are: 
 

Unit: thousands of euros 

 Year 1 Year 2 Year 3 and 
following 

EBIT – 10 35 45 

Working Capital    5  4.5  6 

 
 

The Corporate Tax Rate is 25% (assume that the taxes are paid in the corre-
sponding year). Consider that the Treasury Yield is 5%, that the risk premium of the 
project is 6% and that the expected annual rate of inflation is 2.778%. This project is 
being undertaken by a company with large positive earnings. 

You are asked to: 

a) Compute the Cash Flows of the project at constant prices; 

b) Compute the NPV for the project (at constant prices); 

c) Compute the IRR for the project and comment on its acceptance or rejection. 
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Solution 

a) Before advancing with the project´s Cash Flows table we need to determine the 
annual Depreciation and the CAPEX Book Value at the end of the project. The 
project will have 4 years of activity corresponding to the economic life of the most 
relevant equipment (Line B): 

 

Depreciation table (in thousands of euros) 

 

 AcV. Year 1 Year 2 Year 3 Year 4 AcD. BV SV P/L 

Line A 30 10 10 10 — 30  0  0   0 

Line B 60 15 15 15 15 60  0  5   5 

Intangibles  9  3  3  3 —  9  0  0   0 

New Line A  301 — — — 10 10 20 15 – 5 

Total  28 28 28 25      0 
 
(1) The reinvestment value of the new Line A will be the same has the value considered on year 0, since we are 

performing a constant prices analysis. 

 

Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 

 1. EBIT – 10 35 45 45 

 2. Income Tax [1. × 25%] – 2.52 8.75 11.25 11.25 

 3. NOPLAT [1. – 2.] – 7.5 26.25 33.75 33.75 

 4. Depreciation 28 28 28 25 

 5. Operating Cash Flow [3. + 4.] 20.5 54.25 61.75 58.75 

 6. Residual Value in WC  6 

 7. Disinvestment in CAPEX   203 

 8. Total of Resources [5. + 6. + 7.] 20.5 54.25 61.75 84.75 

 9. Investment in CAPEX 99 30  

10. Changes in Working Capital 5 – 0.5 1.5  

11. Total of Needs [9. + 10.] 99 5 – 0.5 31.5 0 

12. Cash Flow of the Project [8. – 11.] – 99 15.5 54.75 30.25 84.75 
 
(2) Since the project is included in a highly profitable firm, the negative value of the EBIT on the first year will reduce 

the overall operating earnings of the firm, yielding a decrease of 2.5 thousand euros in the Income Tax.  
(3) Since the sum of the accounting profits and losses obtained through the sale of the equipment in zero, the 

disinvestment value of the CAPEX is equal to the sum of the selling values. 

 



226  I N T R O D U C T I O N  T O  F I N A N C E  

b) To determine the NPV it is first necessary to compute the discount rate to be used 
in discounting the project’s Cash Flows. Since we are performing an economic 
analysis using constant prices, the discount rate to be used is the real rate: 

 

 = + = (risk free rate)  (risk premium)fr r rp  
 

   = + = =0.05 0.06 0.11 11%  
 

 
+ += − = − ≅ ≅
+ +

1 1 0.11
1 1 0.08 8 %

1 1 0.02778real
r

r
i

 

 

 =with inflation ratei  
 

 
( ) ( ) ( )

= − + + + + ⇔
+ + + +2 3 4
15.5 54.75 30.25 84.75

NPV 99
1 0.08 1 0.08 1 0.08 1 0.08

 

 ⇔ =NPV 48.6  

 

 The NPV is 48.6 thousand euros. 

 

c) Using the IRR expression, we get: 
 

 
( ) ( ) ( )

= − + + + + ⇔
+ + + +2 3 4
15.5 54.75 30.25 84.75

0 99
1 IRR 1 IRR 1 IRR 1 IRR

 

 

 ⇔ = =IRR 0.2437 24.37% 

 

 To determine the value of the IRR we can use, for example, Microsoft Excel, and 
use the function IRR. In this case the project’s IRR is 24.37%. The project should 
be accepted. The rate of return implicit in the project (24.37%) is higher than the 
minimum rate of return demanded by investors (8%). From the preceding solution 
we already knew that the project should be accepted since the NPV is positive. In 
the presence of conventional cash flows (sequence of cash outflows followed by a 
sequence of cash inflows), as such is the case, the IRR will be consistent with the 
NPV, that is, if the NPV is positive then the IRR is higher than the discount rate 
and the project should be accepted. The opposite is also true. Finally, if the NPV 
equals zero, then the IRR equals the discount rate. 
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 EXERCISE 4.12 

 

Consider that projects A and B have the same initial investment. Project A has a 
lifetime of one year and a PI of 1.50. Project B has, besides the initial investment, a 
single cash flow of 300 thousand euros at the end to the second year, an IRR of 25% 
and a NPV of 40 thousand euros. Considering that both projects have the same level 
of risk, determine: 

a) The value of the initial investment of project A; 
b) The value of the Cash Flow 1 of project A. 

 

Solution 

a) To find the value of the initial investment of project A we just need to find that 
same value for project B. Using the expression for the IRR we get: 

 

 
( )

= − + ⇔ =
+

0 02
300

0 192
1 0.25

CAPEX CAPEX  

 

 Since the initial investment of project A is the same as project’s B, its value is 192 
thousand euros. 

 

b) Since the risk of project A is the same as project’s B, then both have the same 
discount rate. The discount rate for project B can be obtained through the expres-
sion for the NPV: 

 

 
( )

= − + ⇔ ≅ ≅
+ 2
300

40 192 0.1371 13.71%
1

r
r

 

 

 The value of the Cash Flow of year 1 for project A can be obtained using the PI: 
 

 
− +

+= + ⇔ =
1

1

CF
192

1 0.13711.5 1 CF 327.48
192

 

 

 The value of the Cash Flow of year 1 for project A is 327.48 thousand euros. 
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 EXERCISE 4.13 

 

Consider an investment project to produce a new product, with the following fea-
tures: 

• The NOPLAT is 400 thousand euros on the first year and 600 thousand euros 
on the following years; 

• The Working Capital is 100 thousand euros on the first year and 90 thousand 
euros on the following years; 

• The CAPEX includes 3 equipment: 

⎯ EqA with a price of 100 thousand euros, 2 years of economic life and with-
out any second hand market value; 

⎯ EqB with a price of 300 thousand euros, an economic life of 5 years and a 
Selling Value of 80 thousand euros; 

⎯ EqC with a price of 600 thousand euros, an economic life of 4 years and a 
Selling Value of 100 thousand euros. 

 

• The Corporate Tax Rate is 25%. 
 

Compute the Cash Flows for the project, considering the disinvestment in CAPEX 
and the Residual Value in Working Capital on the year after the end of the activity. 

 

Solution 

To determine the project’s cash flows we first need to compute the annual Depre-
ciation, and the Book Values of the CAPEX at the end of the project. The project will 
have 4 years of activity, corresponding to the economic life of the most relevant 
equipment (EqC): 

 

Depreciation table (in thousands of euros) 

 

 AcV. Year 1 Year 2 Year 3 Year 4 AcD. BV SV P/L 

EqA 100  50  50 — — 100  0   0   0 

EqB 300  60  60  60  60 240 60  80  20 

EqC 600 150 150 150 150   600  0 100 100 

New EqA 100 — —  50  50 100  0   0   0 

Total 260 260 260 260 60 180 120 
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Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 

 1. NOPLAT  400 600 600 600  

 2. Depreciation 260 260 260 260  

 3. Operating Cash Flow [1. + 2.] 660 860 860 860  

 4. Residual Value in WC  80  

 5. Disinvestment in CAPEX  1501 

 6. Total of Resources [3. + 4. + 5.] 0 660 860 860 860 230  

 7. Investment in CAPEX 1,000 100   

 8. Changes in Working Capital 100 – 20 0 0  

 9. Total of Needs [7. + 8.] 1,000 100 80 0 0 0  

10. Cash Flow of the Project [6. – 9.] – 1,000 560 780 860 860 230  
 
(1) ( )= − − × =Disinvestment in CAPEX 180 180 60 0.25 150  

 

 
 

 EXERCISE 4.14 

 

A project has an investment of 600 thousand euros and a lifetime of 3 years. At 
the end of year 1, a third of the investment is recovered, and at the end of year 2, two 
thirds are recovered. However, its NPV is negative in 40 thousand euros. Knowing 
that the Cash Flow of year 3 is 200 thousand euros, determine the remaining Cash 
Flows. 

 

Solution 

From the existing information we know that the discounted Cash Flow of year 1 is 
200 thousand euros and that the discounted Cash Flow of year 2 is also 200 thou-
sand euros. Using the expression for the NPV it is possible to determine the value for 
the discount rate of the project: 
 

 
( )3

200
40 600 200 200 0.0772 7.72%

1
r

r
− = − + + + ⇔ = =

+
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Having the discount rate we can now find the values of the Cash Flows of years 1 
and 2: 
 

 ( )1CF 200 1 0.0772 215.44= × + =  
 

 ( )2
2CF 200 1 0.0772 232.08= × + =  

 

The Cash Flow of year 1 is 215.44 thousand euros and the Cash Flow of year 2 is 
232.08 thousand euros. 

 

 

 EXERCISE 4.15 

 

Consider the following investment project: 
 

Unit: thousands of euros 

 0 1 2 and following 

EBIT  400 500 

Working Capital  100  80 

CAPEX 600   

 
 

The CAPEX consists of a machine that has 3 years of economic life, at the end of 
which it can be sold for 50 thousand euros. The project is subject to a Corporate Tax 
Rate of 20%. Compute the Cash Flows of the project, considering the disinvestment 
in CAPEX and the Residual Value in Working Capital on the year after the end of the 
activity. 

 

Solution 

The project will have 3 years of activity, corresponding to the economic life of the 
machine. 
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Project’s Cash Flows table (in thousand of euros) 

 

 Year 0 Year 1 Year 2 Year 3 Year 4 

 1. EBIT 400 500 500  

 2. Income Tax [1. × 20%] 80 100 100  

 3. NOPLAT [1. – 2.] 320 400 400  

 4. Depreciation 200 200 200  

 5. Operating Cash Flow [3. + 4.] 520 600 600  

 6. Residual Value in WC  80  

 7. Disinvestment in CAPEX  401 

 8. Total of Resources [5. + 6. + 7.] 0 520 600 600 120  

 9. Investment in CAPEX 600   

10. Changes in Working Capital 100 – 20 0  

11. Total of Needs [9. + 10.] 600 100 – 20 0 0  

12. Cash Flow of the Project [8. – 11.] – 600 420 620 600 120  
 
(1) ( )= − − × =Disinvestment in CAPEX 50 50 0 0.2 40  

 

 
 

 EXERCISE 4.16 

 

A project has an initial investment of 1,000 thousand euros. Its Discounted Pay-
back Period is exactly 3 years. On the 4th and 5th years its Cash Flows, already dis-
counted, are respectively 200 thousand euros and 100 thousand euros. Is it possible 
to compute the NPV using only this information? Justify. 

 

Solution 

Yes, because the NPV represents the added value obtained after the full recovery 
of the investment made. If the payback period is exactly 3 years (which means that 
the accumulated value of the discounted Cash Flows is zero at that moment), the 
sum of the remaining discounted Cash Flows will be the NPV. In this case the NPV is 
300 thousand euros. 
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 EXERCISE 4.17 
 

A project has, after the year of investment, only two annual Cash Flows of 100 
thousand euros each. It generates an IRR of 8%, 2 percentage points less than the 
minimum rate of return required by investors, reason why the project was rejected. 
Determine its NPV. 

 

Solution 

Using the expression of the IRR it is possible to compute the value of the initial 
investment, which will allows us to know all Cash Flows of the project and conse-
quently be able to determine the NPV: 
 

 
( )

= − + + ⇔ =
+ +

0 02
100 100

0 178.33
1 0.08 1 0.08

CAPEX CAPEX  

 

 
( )

= − + + = −
+ + 2
100 100

NPV 178.33 4.78
1 0.1 1 0.1

 

 

The NPV is negative in 4.78 thousand euros. 

 

 

 EXERCISE 4.18 
 

Company ALFIN has in its growth opportunities portfolio an investment project 
with a lifetime of 5 years. The project includes the acquisition of one machine, with a 
price of 80 thousand euros and an economic life of 4 years. It is expected that the 
market value for the machine at the end of the project corresponds to 80% of its Book 
Value. Not considering inflation, the expected EBITDA for the 1st year is 50 thousand 
euros and 60 thousand euros on the following years. The Corporate Tax Rate is 
20%. The amount of Working Capital will correspond to 10% of the EBITDA. The 
expected annual inflation rate is 2.5%. The shareholders demand a minimum rate of 
return (at constant prices) of 8%/year. For simplifying purposes consider the disin-
vestment in CAPEX and the Residual Value in Working Capital in the last year of 
activity. 

a) Compute the NPV at constant prices; 
b) Compute the NPV at current prices. 
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Solution 

a) Since all given values are in constant prices, we have all the information needed 
to build the Depreciation table, the Working Capital table and the project’s Cash 
Flows table: 

  
Depreciation table (in thousands of euros) 

 

 AcV. Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

AcD. BV SV P/L 

Machine 80 20 20 20 20 — 80  0  0   0 

New Machine  801 — — — — 20 20 60 48 – 12 
 
(1) The reinvestment value of the new machine is the same as the one considered in year zero, since the analysis is 

in constant prices. 

 

Working Capital table (in thousands of euros) 

 

 Year 1 Year 2 Year 3 Year 4 Year 5 

 1. EBITDA 50 60 60 60 60 

 2. Working Capital [1. × 10%]  5  6  6  6  6 

 3. Changes in WC  5  1  0  0  0 

 
 

Project’s Cash Flows table (in thousands of euros) 

 

 Year 
0 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

 1. EBITDA 50 60 60 60 60 

 2. Depreciation 20 20 20 20 20 

 3. EBIT 30 40 40 40 40 

 4. Income Tax [3. × 20%] 6 8 8 8 8 

 5. NOPLAT [3. – 4.] 24 32 32 32 32 

 6. Operating Cash Flow [5. + 2.] 44 52 52 52 52 

 7. Residual Value in WC  6 

 8. Disinvestment in CAPEX  50.42 

 9. Total of Resources [6. + 7. + 8.] 0 44 52 52 52 108.4 

10. Investment in CAPEX 80 80  

11. Changes in Working Capital 5 1 0 0 0 

12. Total of Needs [10. + 11.] 80 5 1 0 80 0 

13. Cash Flow of the Project [9. – 12.] – 80 39 51 52 – 28 108.4 
 
(2) ( )= − − × =Disinvestment in CAPEX 48 48 60 0.2 50.4  
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( ) ( )

= − + + + +
+ + +2 3
39 51 52

NPV 80
1 0.08 1 0.08 1 0.08

 

 

       
( ) ( )

−+ + ⇔ =
+ +4 5

28 108.4
NPV 94.31

1 0.08 1 0.08
 

 

The NPV for the project, using constant prices, is 94.31 thousand euros. 

 

b) To perform the analysis using current prices we need to apply the annual inflation 
rate where necessary. Thus, we need to determine the new values for the EBITDA 
(and consequently for the Working Capital), and also the value of the reinvestment 
on the new machine: 

 
 

Depreciation table (in thousands of euros) 

 

 AcV. Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

AcD. BV SV P/L 

Machine 80 20 20 20 20 — 80 0 0 0 

New Machine 88.311 — — — — 22.08 22.08 66.23 52.98 – 13.25 
 
(1) The value of the reinvestment on the new machine is equal to the value considered on year zero compounded 4 

years at the annual inflation rate: ( )× + =480 1 0.025 88.31 . 

 
 

Working Capital table (in thousands of euros) 

 

 Year 1 Year 2 Year 3 Year 4 Year 5 

 1. EBITDA 51.25 63.04 64.61 66.23 67.882 

 2. Working Capital [1. × 10%] 5.13 6.3 6.46 6.62 6.79 

 3. Changes in WC 5.13 1.17 0.16 0.16 0.17 
 
(2) The annual value of the EBITDA is determined by compounding the values at constant prices, at the annual inflation 

rate, during the corresponding years. For example, to determine the EBITDA of year 5, we have: 
( )× + =560 1 0.025 67.88  
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Project’s Cash Flows table (in thousands of euros) 

 

 Year 0 Year 1 Year 2 Year 
3 

Year 4 Year 5 

 1. EBITDA 51.25 63.04 64.61 66.23 67.88 

 2. Depreciation 20 20 20 20 22.08 

 3. EBIT 31.25 43.04 44.61 46.23 45.8 

 4. Income Tax [3. × 20%] 6.25 8.61 8.92 9.25 9.16 

 5. NOPLAT [3. – 4.] 25 34.43 35.69 36.98 36.64 

 6. Operating Cash Flow [5. + 2.] 45 54.43 55.69 56.98 58.72 

 7. Residual Value in WC  6.79 

 8. Disinvestment in CAPEX  55.633 

 9. Total of Resources [6. + 7. + 8.] 0 45 54.43 55.69 56.98 121.14 

10. Investment in CAPEX 80 88.31  

11. Changes in Working Capital 5.13 1.17 0.16 0.16 0.17 

12. Total of Needs [10. + 11.] 80 5.13 1.17 0.16 88.47 0.17 

13. Cash Flow of the Project [9. – 12.] – 80 39.87 53.26 55.53 – 31.49 120.97 
 
(3) ( )= − − × =Disinvestment in CAPEX 52.98 52.98 66.23 0.2 55.63  

 
 

In order to be consistent with the estimation of the project’s Cash Flows, we now 
have to compute the NPV using the nominal discount rate: 
 

 ( ) ( )= + × + − = =1 0.08 1 0.025 1 0.107 10.7 %r  

 

 
( ) ( )

= − + + + +
+ + +2 3
39.87 53.26 55.53

NPV 80
1 0.107 1 0.107 1 0.107

 

 

       
( ) ( )

−+ + ⇔ =
+ +4 5

31.49 120.97
NPV 92.21

1 0.107 1 0.107
 

 

The NPV for the project, using current prices, is 92.21 thousand euros. 
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 EXERCISE 4.19 

 

Comment/answer in a clear and concise manner the/to the following state-
ments/questions: 

a) Determining the disinvestment in CAPEX and the Residual Value in Working 
Capital is irrelevant to the computation of the Discounted Payback Period; 

b) The assumption of the reinvestment of the Cash Flows, implicit on the IRR cal-
culation, may lead to an undue acceptance of an investment project; 

c) In an investment project, what is the effect on the NPV from increasing 
simultaneously in one month the Receivables Average Term, the Payables 
Average Term and the Tax Payables Average Term (VAT)? Justify; 

d) An investment project has a NOPLAT of zero in every year. Consider a dis-
count rate of zero. Is it still possible for the NPV to be positive?  

e) Consider that the disinvestment value of the CAPEX is equal to its Book 
Value. In this situation, is it indifferent to consider the disinvestment in the last 
year of activity or in the next one? 

f) In a project was chosen, for the calculation of the depreciation, the reducing- 
-balance method (the value of the depreciation decreases every year) instead 
of the straight-line depreciation. What is the effect of this decision on the NPV 
of the project? 

g) Imagine a project without investment (CAPEX) and a positive EBIT in every 
year. Are these conditions enough to ensure a positive NPV? Justify; 

h) In an existing firm it is known the following information regarding an invest-
ment project for the launch of a new product: 

⎯ For the store it will be hired a new sales person with an annual cost of 
8,000 euros. He will be busy with the promotion of this new product in only 
70% of his time, having the remaining 30% available for another possible 
product; 

⎯ It was performed some months ago a market test, with a cost of 10,000 
euros, to 300 potential consumers for the choice of the final color for the 
product. 

 

 Regarding the described information, what is the total value that you would in-
clude in the project’s evaluation? Explain briefly why; 
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i) A project with a positive NPV very close to zero should be, to be cautious, re-
jected, in the case it was assessed on the evaluation process that it is a pro-
ject with a very high risk; 

j) The DPP is one of the most used profitability indicators in the project’s evalua-
tion process, because it allows you to calculate, with no margin of error, the 
number of years required to equal the NPV to zero. 

 

Solution 

a) It is not irrelevant. The payback period of the investment only includes the pro-
ject’s Cash Flows until the end of that period. If the payback period falls within the 
last year of the project, when the Residual Value in Working Capital and the disin-
vestment in CAPEX are considered, then those values become relevant in deter-
mining the Discounted Payback Period; 

 

b) The statement is true. The IRR assumes that all intermediate project’s Cash Flows 
are reinvested at the IRR itself. In many cases, particularly when the IRR is high, 
that may not be possible and the reinvestment rate can be quite lower than the 
IRR. What initially may seem like a highly profitable project due to this calculation 
process in the IRR, may in reality lose most of its estimated profitability and be-
come an average project; 

 

c) It depends. By increasing simultaneously in one month the RAT, the PAT and the 
Tax PAT, there will occur a change in the Working Capital and consequently also 
a change in the NPV. This change can be: 

• Negative (decreasing the NPV) if the company’s gross margin is positive; 

• Positive (increasing the NPV) if the company’s gross margin is negative. 
 

d) Yes, if the disinvestment in the CAPEX presents an accounting profit. Considering 
a discount rate of zero the Working Capital has no relevance for the project’s 
Cash Flows. The investment value in CAPEX (a cash outflow) is balanced by the 
sum of the Operating Cash Flows (with an annual value equal to the Depreciation 
value) and the disinvestment value in CAPEX. If the Selling Value is higher than 
the Book Value (higher than the amount not yet depreciated), then the NPV is 
positive. If the Selling Value is equal to the Book Value then the NPV is zero and, 
if the Selling Value is lower than the Book Value, then the NPV is negative. 

 

e) No, because the present value of the disinvestment would be smaller (decreasing 
also the NPV) if it is considered in the year following the last year of activity, when 
compared with the present value of the disinvestment in the last year of activity. 
Would only be indifferent if the discount rate happened to be zero. 
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f) Depreciation is only relevant in the evaluation of an investment project by the tax 
benefit associated with them, allowing the company to pay less taxes. In this case, 
the reducing-balance method makes the value of the Depreciation to be higher in 
the early years, decreasing over the following years. This makes the Income Tax 
lower in the early years and higher in the following. Thus, the Cash Flows during 
the first years are higher. Such situation will increase the NPV as the discounting 
factor is lower in the early years. 

 

g) No, due to the Working Capital that can have a negative effect on the value of the 
NPV. The present value of the changes in WC in the first years is greater than the 
present value of its Residual Value (due to the discounting factor). Thus, if the 
present value of the EBIT is not enough to compensate for this difference, the 
NPV will not be positive. 

 

h) In the first case the value to be included would be the full 8,000 euros, because 
the project needs this new employee and the other project, where 30% of his time 
can be allocated, is only a possibility. In the second case, these costs should not 
be included and are considered sunk costs. These costs happened in the past and 
thus, their occurrence is independent of whether or not the project will be ac-
cepted.  

 

i) The entire risk directly associated with the project has already been previously 
accounted for in the calculation of the discount rate (higher rates are used when 
the risk is higher). Therefore, when we get a NPV higher than zero, the project 
must be accepted regardless of the risk. 

 

j) The statement is incorrect. On one hand the DPP is not a profitability indicator but 
an indicator of risk. On the other hand, its calculation is done on an annual base 
and thus is just an approximated value. Moreover, in the case of non-conventional 
cash flows (more than one change in sign), prudence is required in the calculation 
of the DPP because there may exist more than one moment when the accumu-
lated discounted Cash Flows is zero. 



 

 

 

 

Follow-up Exercises 
 

 

 

 

 

 

 EXERCISE 4.20 

 

Comment, justifying, the following statement: «If the Corporate Tax Rate is zero, 
the NPV determined at constant prices is the same as the one determined in current 
prices.» 

 

 

 EXERCISE 4.21 

 

Two projects have the same initial investment (only investment) of 100 thousand 
euros. Project A has a NPV of 134 thousand euros, a lifetime of 2 years and constant 
Cash Flows. Project B has a PI of 1.25, a lifetime of 2 years and also constant Cash 
Flows. Knowing that the required minimum rate of return for both projects is 8%: 

a) Which of the two projects is the best to pursuit? 
b) Write down the expression that allows you to determine the IRR of project A; 
c) What is the DPP of project B? 
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 EXERCISE 4.22 

 

Consider the following information regarding an investment project (at constant 
prices and in thousands of euros): 

 

 0 1 2 

EBIT  600 700 

Working Capital  200  90 

CAPEX 600   

 
 

Investors demand a nominal rate of return for the project of 9.14%. The annual 
estimated inflation rate is 2% and the Corporate Tax Rate is 40% (consider that the 
tax is paid in full in the corresponding year). The CAPEX includes a machine with an 
economic life of 2 years, after which it can be sold for 60 thousand euros. 

a) Identify the Cash Flows for the project at constant prices, considering the 
Residual Value in Working Capital and the disinvestment value of the CAPEX 
on the year after the end of the activity; 

b) Analyse the economic viability of the project at constant prices. 

 

 

 EXERCISE 4.23 

 

In an investment project, the Cash Flow of year 1, discounted at the IRR, has a 
value of 200 thousand euros. The Cash Flow of year 2, also discounted at the IRR, is 
5% higher than the previous one. The lifetime of the project is 3 years and the Cash 
Flow of year 3 is 240 thousand euros. The IRR is 10% and the NPV is positive in 50 
thousand euros. Write down the expression that allows you to determine the mini-
mum rate of return required by the shareholders. 
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 EXERCISE 4.24 

 

Assume that the Operating Cash Flows and the changes in Working Capital of an 
investment project, at constant prices (in thousands of euros), are the following: 

 

 1 2 3 4 

Operating Cash Flows 100 120 150 200 

Changes in WC  10   2   3   5 

 
 

Regarding the estimated Cash Flows for the project (at constant prices) you know 
the following: 
 

 0 1 2 3 4 5 

Cash Flows for the Project (60) ? ? ? ? 68 

 
 

The initial investment consist of a single equipment with an economic life of 3 
years and that can be depreciated using the straight-line depreciation method. The 
Corporate Tax Rate is 20%. 

a) Determine the remaining Cash Flows of the project; 

b) What is the market value (Selling Value) of the equipment at the end of the 
project? 

c) Analyse the project’s economic viability at current prices, considering an esti-
mated annual inflation rate of 2% and a required minimum real rate of return of 
10%. 

 

 

 EXERCISE 4.25 

 

Suppose that you are at the middle of an investment project’s execution phase 
and that the Payables Average Term is now higher than the one initially estimated. In 
your opinion, this deviation has a positive or negative impact on the project’s evalua-
tion? Justify. 
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 EXERCISE 4.26 

 

Consider an investment project with the following features (amounts in thousands 
of euros): 

• The initial investment is 210, with an economic life of 3 years; 

• Investment undertook three months ago: 40, with an economic life of 2 years; 

• Additional investment to be done on year 2: 50, with an economic life of 2 
years; 

• There is no Working Capital; 

• The DPP is 2 years; 

• The NOPLAT of the first year is 40 and on the third year is 60; 

• Risk free rate: 5%; 

• Risk premium: 6%. 

 

a) Compute the NPV for the project; 
b) Compute the PI for the project; 
c) Write down the expression that allows you to compute the IRR. 
 

 

 EXERCISE 4.27 

 

Consider the following investment project, at constant prices: 
 

Unit: thousands of euros 

 Year 1 Year 2 Year 3 and following 

EBITDA 50 80 125 

Working Capital (5) (10) (8) 
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The CAPEX consist of the following elements: 
 

Unit: thousands of euros 

  Acquisition Value  Depreciation Rate Selling Value 

Equipment A 70  50% 20  

Equipment B 90  33.33% 10  

Intangibles 30  33.33%  0  

 
 

• The project is subject to a Corporate Tax Rate of 20%; 

• Consider the residual value in Working Capital and the disinvestment in CAPEX 
on the year after the end of the activity; 

• The project will be analysed using a minimum rate of return required by inves-
tors of 15%; 

• In case of a loss the firm may carry those losses forward to the following years. 
 

Analyse the economic viability of the project. 

 

 

 EXERCISE 4.28 

 

State if the following sentences are true or false, justifying. 

a) Every investment project that, after the evaluation, shows an IRR higher than 
a Bank’s deposit rate, should be accepted; 

b) An expansion project to a Middle East country may not be accepted, even with 
a NPV significantly high; 

c) We should consider as a positive Cash Flow of a new project the amount re-
ceived two months ago from the sale of an obsolete machine. With the new 
project this machine will be replaced. 
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 EXERCISE 4.29 

 

Complete the following Cash Flows table of an investment project (in thousands 
of euros): 

 

 2013 2014 2015 2016 2017 

Revenues  1,627 1,824 1,965  

Operating Expenses (excludes 
Depreciation) 

 432 568 f)  

Depreciation  150 c) 150  

NOPLAT  836 d) 974  

CAPEX 450    h) 

Changes in WC  b) – 110 60 i) 

Cash Flow of the Project a) 866 e) g) 94 

 

 
 

 EXERCISE 4.30 

 

A firm has an investment project with a lifetime of 3 years. We have the following 
information: 

• CAPEX on year 0 of 1,000 euros; 

• The discounted value of the Cash Flow of year 1 is 370.37 euros and of year 3 
is 158.77 euros; 

• The DPP is 1.918 years. 
 

a) Compute the NPV for the project; 

b) In addition to the previous information we now know the following: 

⎯ The PI is 1.19803; 

⎯ The discount rate is 8%; 

⎯ The Cash Flow of year 2 is 800 euros and this includes an additional invest-
ment in CAPEX. 

 

 Determine the additional investment in CAPEX to be undertaken on year 2. 
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c) Assume that under an optimistic scenario there is a strong probability that the 
Labour Costs at the end of the first year will be lower than the estimated value 
in 300 euros. What would be the change in the project’s NPV, relative to the 
initial setting, assuming a Corporate Tax Rate of 40% and the inexistence of 
Working Capital? 
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