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KAMATE I SKRIVENE
ZAMKE METODA
OBRACUNA KAMATE

Rezime

Kamate kao finansijski institut ve¢ dugo predstavljaju bitan element u
standardnom toku finansijskih transakcija. Ali, koliko god su zbog njihove
uloge i vaznosti normativno uredene i pod kontrolom odgovarajucih institucija,
uvek izazivaju nova pitanja i dileme. Kamate, koje u osnovi predstavljaju novac
placen ili zaraden radi upotrebe novca u odredenom vremenskom periodu,
po prirodi stvari, pretpostavljaju odredena matematicka pravila za njihov
obracun. Pitanje pristupa obrac¢unu po razli¢itim metodima u startu menja
obracunske odnose i bitno moze povecati kamatnu obavezu. U praksi se
neretko desava da poslovni partneri odbijaju da priznaju nase kamate ili nam
pod odredenim izgovorom nastoje naplatiti viSe nego sto se ¢ini prikladnim.
Ovaj rad doprinosi rasvetljavanju tih osetljivih pitanja koja se javljaju u vezi
sa kamatama, ukazujudi istovremeno i na skrivene zamke koje u sebi kriju
odredeni metodi obrac¢una kamata.

Kljucne reci: diskontovana vrednost, inflacija, interna stopa prinosa, kamata,
kamatni racun, kapitalizacija, vremenska vrednost novca
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INTEREST AND
HIDDEN TRAPS IN
THE INTEREST RATE
CALCULATION
METHODS

Summary

Interest rate as a financial institute has been for a very long time a significant
element in the standard flow of financial transactions. Nevertheless, no matter
how much they have been, in view of their role and importance, normatively
regulated and kept under control of the competent institutions, they have
always surfaced with new questions and dilemmas. Interests, which are
basically representing the money paid or earned for a use of money over the
given period of time, in their very nature designate certain mathematical rules
for their calculation. The matter of approach to the calculation according to the
different methods, from the very start changes calculation relationships and
may significantly increase the interest payment liability. In practice, it often
occurs that business partners are refusing to recognise our interest rates or
under certain pretences are striving to collect more than is seemed appropriate.
This paper tends to contribute towards clarification of these sensitive issues
that appear in connection with the interest rates, while pointing out at the same
time at some of the hidden traps concealed in certain methods of interest rate
calculations.
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Uvod

Prema opstem teorijskom konceptu kamata
je trosak pozajmljivanja novca. U makro
razmerama kamata je finansijski instrument za
razmenu tekudih finansijskih resursa za buduce
finansijske resurse. Poznata je od najstarijih
civilizacijaibilaje zabranjena propisima mnogih
religija. Judizam i Hris¢anstvo uzimanje kamate
delimic¢no ogranicavaju. Islamsko bankarstvo
koje se cesto smatra fenomenom modernog
doba posluje po ekonomskim principima ali
uz odsusutvo kamate. To ne znaci da finansijer
nema pravo na prinos od uloZenih sredstava,
ve¢ da se visina prinosa mora dovesti u vezu
sa ekonomskim rezultatom finansijskog
projekta (Marinkovi¢, 2013. p. 108). Kroz svoj
rad The Theory of Interest, 1930. godine, Irving
Fisher je delom doprineo razvoju modernog
koncepta kamate. Vremenska vrednost novca,
alternativne investicije, inflatorna ocekivanja,
rizik investicije i likvidnost su samo neki od
razloga zasto se zahteva nadoknada u obliku
kamate za posudeni novac. Navedeni razlozi
istovremeno predstavljaju kljucne determinante
visine kamatne stope. Novcana sredstva koja
poseduje, preduzece moze da ulozi u razlicite
projekte na nacin da donosi neki profit. U
slucaju pozajmljivanja novca taj profit se ne
ostvaruje i on predstavlja "oportunitetni trosak",
odnosno, propustenu priliku za zaradom. Stoga
se ta zarada iskazuje kao kamata. Duznik
koji kasni sa ispunjenjem novcane obaveze
duguje, pored glavnice, i zatezne kamate koje
su uvedene u cilju podsticanja blagovremenog
i potpunog ispunjenja obaveza, ne samo
u interesu poverioca, ve¢ i zbog stvaranja
finansijske discipline, gradanskog i poslovnog
morala, $to na kraju utice na stanje u privredi.
Kamata se izraZava kroz kamatnu stopu koja u
osnovi izjednacava buduce vrednosti novca sa
sadasnjom vrednoscu. Postoje razne kamatne
stope: na hipotekarne kredite, na kes kredite,
za automobile, za razlicite vrste obveznica.
Razlikuju se dugorocne i kratkoroéne kamatne
stope, kao i kamatne stope na kredite koji se
odobravaju poveriocima sa razli¢itim kreditnim
bonitetom, ali cilj ovog kratkog teksta nije da
ulazi u detaljne podele i grupisanja kamatnih
stopa. Predmet ovog rada je usmeren na
razmatranje pojma kamate kao ekonomske i
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racunovodstvene kategorije i razlicite nacine
njenog obracuna koji imaju svoje korene u
ucenju o vremenskoj preferenciji novca u cilju
davanja objasnjenja zbog Cega je jedan nacin
obracuna povoljniji od drugog.

Razli¢iti pogledi na kamate

Pre razgranicenja razli¢itih pogleda na
kamate prisetimo se dobro poznate ¢injenice
da kamate onima koji ih placaju uvek izgledaju
previsoke, a onima koji ih naplacuju niske.
Medutim, na opstem ljudskom nivou to je
verovatno jedina cinjenica oko koje se ljudi
dogovoraju, bez obzira na profesiju kojoj
pripadaju. U svojoj osnovi kamata je naknada
koja se placa za upotrebu tudeg novca i kao
takva ima svoj ekonomski i pravni aspekt. Sa
ekonomskog aspekta, kamata znaci naknadu za
koris¢enje odredenog iznosa novca dobijenog
od strane poverioca na odredeno vreme.
Iznos kamate je u sustini funkcija tri varijable:
pozajmljenog iznosa (kapitala), kamatne
stope i vremenskog perioda na koji je kapital
pozajmljen. Za davaoca kredita kamata je
prinos na datu glavnicu, a za duznika trosak.
Kamate se uvek obracunavaju za neki osnovni
vremenski period koji nazivamo, period
kapitalizacije, Sto se propisuje zakonom ili
defini$e ugovorom. Ono Sto ¢esto zaboravljamo
pri tumacenju perioda kapitalizacije, je to da
nakon isteka jednog perioda kapitalizacije
kamata pocinje da egzistira kao samostalni
kapital koji pod normalnim okolnostima moze
da pocne da se reprodukuje i generiSe nove
kamate. Racunovode su cesto zateceni izmedu
ekonomske logike i zakonskih okvira, stoga
je njihov pristup ovoj problematici mnogo
ozbiljniji nego sto je to slucaj u drugim oblastima
ekonomske profesije. Osnovna polazna tacka
u ovoj oblasti su nesumnjivo racunovodstveni
standardi. MRS koji se posredno ili neposredno
bave kamatama i kategorijama koje su s njima
manije ili viSe neposredno povezane su:

* MRS 18- Prihodi. Ovaj standard se primenjuje
u racunovodstvenom obuhvatu prihoda koji
nastaju koriS¢enjem sredstava entiteta od
strane drugih ¢ime se ostvaruju kamate.

® MRS 23 - Troskovi pozajmljivanja. TroSkovi
pozajmljivanja su kamata i drugi troSkovi
koje entitet ima u vezi sa pozajmljivanjem.
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Introduction

According to the general theoretical concept,
interest is the money borrowing cost. On the
macro scale, interest is regarded as a financial
instrument for exchange of current financial
resources for the future financial resources. It
has been known since times immemorial and
the oldest civilisations and was prohibited
under creeds of many religious beliefs. Judaism
and Christianity alike have limited to an extent
charges on interest imposed. Islamic banking
that is often deemed to be a phenomenon of
the modern times is operating along economic
principles but with the exception of the interest
charged. This does not imply that the financier
has no right to receive return on his invested
funds, but that the amount of the yield must be
appropriate to the economic result of the financial
project achieved (Marinkovic, 2013, p. 108). In his
work entitled “The Theory of Interest”, of the
year 1930, Irwin Fisher contributed in part to the
development of the modern interest concept. The
time value of money, alternative investments,
inflationary expectations, investment and
liquidity risks were only some of the reasons
why compensation is required in the form of
the interest for the money borrowed. The above
reasons also present key determinants in view
of the interest rate amount. Money resources
owned by a company may be invested in
different projects in a profit-making manner. In
case of money lending such profit is not achieved
and it represents “opportunity cost”, i.e. a lost
opportunity to make gains. Hence such gains are
presented as interest. The debtor defaulting on
his servicing of debt liabilities, in addition to the
principal amount and the penalty interests that
are introduced for purpose of instigating timely
and prompt servicing of liabilities, is not only
held liable for the best interest of the creditor
but also for creating financial discipline, civic
and business ethics, which ultimately impacts
the state of affairs of the economy in general.
Interest is expressed through the interest rate
which is basically equalising the future with
the present value of money. There are different
interest rates: on mortgage loans, on cash credits,
on car purchasing loans, on different kinds of
bonds. There is a difference between long-
term and short-term interest rates, but also on
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credits granted to the creditors with different
credit rating, but the purpose of this short text is
not to venture into details of classification and
groupings of the interest rates. The main purpose
of this paper is focused on the examination of the
notion of interest, both as an economic and an
accounting category, and different ways of its
calculation that have their roots in the teachings
of the time preference of money, for purpose of
offering explanations why one way of calculation
is better than some other one.

Different view on the interest rates

Before we venture into differentiation of the
different view on the interest, let us recall the
well known fact that the interest always seems
far too high to those who are paying it, and
far too low to the ones collecting it. However,
at a global human level, this may be the only
fact that people are ready to talk about and
agree upon, regardless of the profession that
they enjoy. In its very nature, interest is a
compensation which is to be paid for the use
of some other person’s money and as such
has both its economic and legal aspects. From
the economic point of view, interest means
compensation for the use of a certain amount
of money received from the creditor for a
certain period of time. The amount of interest
is essentially a function of the three variables:
money borrowed (capital), interest rate, and the
time period on which capital was borrowed.
For the creditor, interest is the yield on loaned
principal, and for the debtor it is the cost of
borrowing. Interests are always calculated
for a certain basic period of time which we
call period of capitalisation, and is prescribed
either by law or defined in the contract. What
we often tend to forget when interpreting the
period of capitalisation is that, after the elapse
of one capitalisation period, interest starts to
exist as an independent capital which under
normal circumstances may start to reproduce
and generate new interest. Accountants are
often found stranded between economic logic
and the legal framework, hence their approach
to this problem is much more serious than is
the case in other fields of economic profession.
The basic point of departure in this field is
undoubtedly the accounting standards. IAS



* MRS32- Finansijskiinstrumentiobelodanjivanje
i prikazivanje. Standard se bavi iznedu
ostalog i klasifikovanjem pripadajucih
kamata, dobitka i gubitka.

* MRS 39 - Finansijski instrumenti: priznavanje i
odmeravanje. Ovaj standard se bavi kamatnim
stopama koje su predmet hedzinga.

Izvori prava predstavljaju sredstvo kojim se
obezbeduje primena nacela pravne sigurnosti
i jednakosti. Sveopstost naseg privrednog
ambijenta pokriva Zakon o obligacionim
odnosima (ZOO) - Ustavna povelja. O kamatama
i njima srodnim kategorijama moze se naci
u poglavljima o razli¢itim vrstama obaveza.
Medutim, ono sto je uocljivo veé na prvi pogled
je to da u ovom Zakonu ne postoji definicija
kamate, Sto verovatno znaci da se sa jedne strane
smatra da je ova kategorija svakom gradaninu u
najmanju ruku sama po sebi razumljiva. Sa druge
strane postoji donekle razumljiva "perverzija"
jer se u delu koji se odnosi na plac¢anje, kamata
pominje mnogo puta. Osim ZOO kamate su
u nasoj zemlji regulisane i Zakonom o zastiti
korisnika finansijskih usluga, Zakonom o
zateznoj kamati i Zakonom o bankama.

Primeri iz prakse pokazuju da su osnovne
pretpostavke, tradicionalno saZete u pravnim
sistemima neinflacijskih drZzava izazivale dosta
problema u vreme izuzetno visoke inflacije
merene rastom cena na malo kada je dolazilo
do depresijacija pojedinih valuta, a time i do
realnog znatnog smanjenja obima novcanih
obaveza. Disproporcija izmedu eksterne moci
valuta, kurseva propisanih od strane drzava i
njihove kupovne modi je takva da je protokom
vremena od nastanka novcane obaveze do dana
placanja gotovo nemoguce odrzati ravnotezu
izmedu prava i obaveza iz ugovora. U tom
smislu svakako su najvaznija sledeca polazista
za procenu novcanih obaveza:

1. Nacelo monetarnog nominalizma (clan 394.
ZOO) ima za cilj pravnu sigurnost, sto
znadi da duznik u svakom trenutku zna
koliko duguje, a poverilac koliko potrazuje,
medutim, ovo nacelo moze u uslovima
nekontrolisane i galopirajuce inflacije postati
pogubno za poverioce.

2. Zabrana kamate na kamatu (¢lan 400. ZOO).

3. Kamata (¢lan 558. ZOO) - u ugovorima u
privredi zajmoprimac duguje kamatu i ako
ona nije ugovorena.
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4. Placanje pre roka (¢lan 398. ZOO) - duznik
novcane obaveze moze je ispuniti pre
roka i niStava je odredba ugovora kojom
se duznik odrice ovog prava. U slucaju
ispunjenja novcane obaveze pre roka,
duznik ima pravo da od iznosa duga odbije
iznos kamate za vreme od dana isplate
do dospelosti obaveze, samo ako je na to
ovlaséen ugovorom ili to proizlazi iz obicaja.
U nastavku ¢emo uvazavaju¢i navedene

okvire fokusirati se na racunska i Sira
metodoloska pitanja povezana sa finansijskom
matematikom i ekonomskom pozadinom koji
odreduju filozofiju pojedinog nacina obrac¢una
kamate.

Vremenska vrednost novca

Bez razumevanja vremenske vrednosti novca
i kategorija koje su s njom povezane nije moguce
donositi ispravne finansijske odluke, odnosno,
efikasno upravljati finansijama. Vremenska
vrednost novca proizlazi iz vremenske
povlascenosti koju novac ima. Povlasc¢enost se
iskazuje u saznanju da novac vise vredi danas
od istog iznosa novca kasnije. Tako kredit mora
doneti kamatu poveriocu, a investicija dobit
investitoru. Preduzeca ulazu u materijalnu
imovinu (imovina koju moZete opipati, kao Sto
su fabrike, masine, kancelarije) i u nematerijalnu
imovinu (patenti, robne marke, licence). U oba
slucaja se odredeni novac ulaze danas ocekujuci
da ce se zaraditi jo$ viSe novca kasnije. Kada
zajmodavac alocira zajmoprimcu novac, cena
tog novca je kamatna stopa koja se zaracunava
na posudena sredstva. Najjednostavnije receno,
kamatna stopa je koeficijent provizije koju
moramo da platimo da bismo mogli da koristimo
kredit, podeljen sa iznosom odobrenog kredita
(Rosse, 2005. p. 199). Tako je iznos kamate
u sustini funkcija tri promenljive varijable:
pozajmljenog iznosa C (kapitala), perioda
kapitalizacije izrazenog u danima, mesecima ili
godinama i kamatne stope p. Kada je u pitanju
zavisnost izmedu ovih varijabli neosporno
je sledece: a) vedi iznos glavnice mora pri
nepromenjenim drugim okolnostima poveriocu
doneti veda primanja (kamate), preciznije,
kamata je direktno proporcionalna glavnici i b)
dugorocno kori$¢enje novca duznika opterecuje
visokim kamatama.
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which are directly or indirectly dealing with

the interests and categories more or less thereby

related, are the following;:

* [AS 18- Earnings. This standard is applied in
the accounting treatment of earnings which
derive from the use of the entity’s funds by
others, thus creating interest income.

* [AS23-Costsof borrowing. Costs of borrowing
designate interest and other costs incurred
by an entity when borrowing money.

* [AS 32 - Financial instruments of disclosure
and presentation. This standard treats, among
other, classification of the appurtenant
interest, profit and loss.

® [AS39 - Financial instruments: recognition and
measurement. This standard deals with the
interest rates which are subject to hedging.
Sources of law are the means to provide

for the application of the principle of legal

security and equality. The global scope of our
economic environment is covered by the Law
on Obligations (Contract Law) - Constitutional

Charter. Interest rates and related categories can

be found in the chapters dealing with different

types of obligations. However, what is obvious
at a first glance is that in this Law there is no
definition of the interest rate, which probably
means that it is believed, on the one hand, that
this category is well known and at least in itself
familiar to every citizen, while on the other hand
there is a rather understandable ‘perversion’ as
in the part dealing with payments, interest is
being mentioned many times. In addition to
the Contract Law, interest rates in our country
are also regulated under the Law on Protection
of Users of Financial Services, and also in the

Penalty interest law and the Banking Law.
Cases encountered in practice show that the

main assumptions, traditionally summarized

in the legal systems of non-inflationary states,
have caused a lot of problems at the time of
extremely high inflation measured by the
growth of retail prices when depreciation of
certain currencies occurs, and thus to a real
significant fall in the volume of monetary
obligations. Disproportion between extreme
currency power, exchange rates prescribed
by the states and their purchasing power is
such that over a certain period of time, from
the date of monetary obligation and up to the
date of due payment it is almost impossible to
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maintain balance between the contractual rights

and obligations.

In this sense certainly the most important
are the following starting points for assessment
of monetary obligations:

1. Principle of monetary nominalism (Article 394
of the Contract Law) is aimed at providing
for legal surety, which means that the obligor
shall know at all times how much he is
indebted, while the creditor shall know how
much he is claiming. This rule, however, in
the situation of uncontrolled and galloping
inflation can become disastrous for the
creditors.

2. Ban on interest on interest (compound
interest) (Article 400 of the Contract Law)

3. Interest rate (Article 558 of the Contract Law)
- in the corporate contracting the borrower
is held liable to repay interest although it is
not contracted.

4. Prepayment (Article 398 of the Contract
Law) - the debtor liable to service monetary
obligation may repay it before the maturity
date and the
stipulating that the obligor has resign this

contractual provisions
right is deemed nil and void. In case of
repayment effected before the maturity term,
obligor shall have the right to deduct from
the amount of debt outstanding the amount
of interest for the period from the date of
prepayment to the date of maturity, but only
if he is so authorised under the contract, or
so empowered under customary law.
Further in this paper we shall focus, while
respecting the above mentioned scope, on
the calculation and broader methodological
matters related to the financial mathematics
and economic background that define the
philosophy of the particular manner in which
the interest rate is calculated.

The Time Value of Money (TVM)

Without the assessment of the time value of
money and the categories thereto related it is
not possible to make correct financial decisions,
i.e. to effectively manage finances. The time
value of money derives from the time privilege
or preference that the money has. Preference is
expressed in the knowledge that the money is
worth more today than the same amount will



Karakteristike razli¢itih nacina
obracuna kamata

Sa aspekta trenutka u kojem se vrsi obracun
kamate i sa aspekta osnovice za obracun
kamate, postoje dva, u osnovi veoma razlicita
nacina - dekurzioni i anticipativni. U prvom
slucaju obracun kamate i njeno dodeljivanje
kapitalu vrsi se na kraju svakog obrac¢unskog
perioda, dakle, unazad, a u drugom kamate se
obracunavaju na pocetku perioda od glavnice
s kraja perioda, dakle unapred.

Slika 1. Dekurzivni i anticipativni obra¢un

Dekurzivno

44

Anticipativno

V.
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po anticipativnom metodu. U tom kontekstu se
postavlja pitanje da li je p dekurzivna kamatna
stopa ekvivalentna anticipativnoj kamatnoj
stopi m na godisnjem nivou? Dve kamatne
stope svaka sa svojim periodom kapitalizacije
su ekvivalentne ako na istu glavnicu u istom
periodu daju istu ukamacenu vrednost. Podimo
od razumevanja sledece jednakosti: dve su cene
ekvivalentne ako imaju isto znacenje i teret za
duznika, odnosno, ako imaju isti odnos kamate
i kapitala koji mu je na raspolaganju:

1. dekurzivno: na pocetku godine smo imali C
novcanih jedinica i za njihovo
kori$éenje, na kraju godine smo
platili Cp/100 nov¢anih jedinica
kamate;

2. anticipativno: na pocetku godine
smo imali C novcanih jedinicaiza
njihovo koris¢enje smo unapred

C-0

Osnovna glavnic?

Izvor: Autorski prikaz

|
|
w C

platili: Crt/100 novcanih jedinica

kamate. Tako imamo:
pC . xC (100-m)C _ 1007
100~ 100 100 P=100-=

Prvi nacin, koji smo vise navikli da koristimo
u svakodnevnoj praksi, ¢ine kamate nakon
isteka relevantnog perioda. Takva kamata
se naziva dekurzivna a obracun dekurzivni.
Drugi nacin je anticipativni koji predvida
da se kamata obracunava od glavnice na
pocetku kamatnog perioda. Ovakav obracun je
najcesce zastupljen kod kratkoro¢nih kreditnih
imenicnih poslova. Dekurzivna kamatna stopa
najcesce se oznacava slovom p, a anticipativna
slovom 7t. Kod kamatnog ra¢una primenjuju se i
sledece oznake (simboli): C| = pocetna vrednost;
C, = konac¢na vrednost; n = broj perioda; k =
kamata. Radi lakSeg razumevanja problema
analizirajmo slede¢i hipoteticki primer.

Preduzecu je odobren kredit od 1.000 dinara
po kamatnoj stopi od 11% na godinu dana. Po
dekurzivnom obracunu na kraju godine platice
110 dinara kamate. Primenom anticipativnog
obracuna se dobije isti iznos od 110 dinara koji
¢e biti oduzet od glavnice u momentu uzimanja
kredita, zapravo koristice samo 890 jedinica
kapitala. Drugim re¢ima: za potpunoistu uslugu
(kredit) banci ¢e platiti istu naknadu ali cak
godinu dana ranije ako se obrac¢un kamata vrsi

Ispravnost obrasca mozemo
da proverimo pomocu podataka iz prethodnog
primera, ili jo$ bolje, ako aktivno resimo
zadatak uz vece kamatne stope, na primer, 31%

godisnje.
po 100 _100x31_ 44 027536...%
100-7  100-31

Na osnovu dobijenog rezultata moZemo
da zaklju¢imo: unapred placenih 31 posto
anticipativnih kamata na godi$njem nivou
je ekvivalent placdanja gotovo 45 posto
dekurzivnih kamata. Stoga je anticipativni
obracun kamate uz istu kamatnu stopu za
korisnika kredita skuplji nego dekurzivni. S
obzirom da je anticipativni obracun manje
zastupljen od dekurzivnog u praksi nasih
banaka i uopste u biznis praksi, u nastavku
¢emo se fokusirati na dekurzivni obracun.
Medutim, kako u odnosima sa ostatkom sveta
anticipativni obracun kamate na kredite nije
iskljucen, ali i zbog nekih poslovnih transakcija
koje pretpostavljaju primenu anticipativhog
nacina kao sto su menice i menic¢ni diskont,
njegovo se zanemarivanje ne preporucuje.
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be worth at a later date. Hence
credit must bear interest for the
creditor, and the investment

Figure 1. Decursive and anticipatory interest

must bear return for the investor. Decursive Anticipatory

Companies are investing into I \ / |
tangible assets (material assets I I | I
that can be touched such as I I I I
factories, machines, offices), and C‘-.._ C+0 C-0 = C

in intangible assets (patents,
commodity brands, licenses).
In both cases, certain money is
being invested today with the

main principal

Source: Author

expectation that more money
will be earned at a later date. When the creditor
is allocating money approving the borrower’s
request, the price of that money is the interest
rate that is being calculated on the funds
borrowed. Simply speaking, the interest rate
is the commission ratio that we must pay in
order to avail ourselves of the loan granted,
divided by the amount of that loan (Rosse,
2005, p. 199). Thus the amount of interest is
essentially the function of three changeable
variables: money borrowed C (capital), period
of capitalisation expressed in days, months or
years, and the interest rate p. When speaking
of the dependency between these variables,
what is undisputable is the following: a) higher
amount of principal must, under unchanged
other circumstances, bring to the creditor a
higher return (interest), or more precisely, the
interest is directly proportional to the principal;
and b) the long-term use of money is burdening
the obligor with high interest rates.

Characteristics of different ways to
calculate interest

From the aspect of the time in which
interest is being calculated and from the
aspect of the interest calculation base, there
are two, essentially very different manners of
calculation - decursive and anticipatory. In the
first case, interest calculation and its allocation
to the capital is being done at the end of every
accounting period, hence, in arrear, and in
the second case interest is calculated at the
beginning of the accounting period on the
principal from the end of the period, hence in
advance.

The first case, which we are rather more
familiar with in daily practice, consists of the
interest upon expiry of the relevant period. Such
interest is called decursive, and the accounting
method a decursive one. The second case is
anticipative as it anticipates that the interest
is calculated at the beginning of the interest
period. Such calculation is most often found in
short-term credit and draft bill deals. Decursive
interest rate is most often designated with the
letter p, while the anticipative one is marked
with the letter 7. The following symbols are also
used in interest calculation: C = initial value;
C, = final value; n = number of periods; k =
interest. For purpose of easier understanding
of the problem let us analyze the following
hypothetical case:

Company was granted a loan of 1,000 dinars
at an interest rate of 11% per annum. Company
will pay, according to decursive calculation
methods, by the end of the year, 110 dinars
of interest. When applying the anticipative
method of calculation the same amount of 110
dinars is obtains which will be deducted from
the principal at the moment of taking the loan,
and will actually use only 890 units of capital.
In other words: for a completely identical
service (loan) company will pay to the bank the
same compensation but even one whole year
earlier if the interest is calculated according to
the anticipatory method. In this context, the
question is raised whether p is decursive interest
rate equivalent to the anticipatory interest rate
7t at the annual level? The two interest rates,
each one of them with their own period of
capitalisation, will be equivalent if they yield
on the same principal and over the same period,
the same interest bearing value. Let us start from



Kamatni racuni i njihove
karakteristike

Fundamentalna kategorija u ovoj oblasti,
oko koje se uopste moze dogovarati, je oblik
zavisnosti izmedu vremenskog perioda i iznosa
kamate. To je uglavnom razlog za izbor jedne od
dve moguce alternative. Prva, iz koje proizilazi
prosti kamatni racun je sledec¢a: kamata se u
svim obracunskim periodima obrac¢unava na
isti iznos (pocetnu glavnicu), bez obzira koliko
takvih perioda protekne, dug je nastao za
povracaj novca. Ovo je najjednostavniji nacin da
se objasni kamata, tipi¢no za klasi¢nu Stednju
i druge kratkorocne poslove. Za raziku od
prostog, osnovu za sloZeni kamatni rac¢un c¢ini
kapitalizacija kamata, kamata se obracunava
u svakom obracunskom periodu na sve vecu
glavnicu, odnosno, na pocetnu glavnicu
uvecanu za iznos kamate iz prethodnog
perioda. Zbog ovakvog povecanja glavnice iz
perioda u period, iznosi kamate primenom
slozenog kamatnog racuna su veéi od kamata
koje daje prost kamatni racun.

Princip ekvivalencije kapitala
Pojam kapitalizacije u praksi se komplikuje
zbog razlicitih varijanti zadatih kamatnih stopa
(propisanih, ugovorenih ili dogovorenih).
Nezavisno od toga koji od mogucih nacina
primenjujemo (prosti ili sloZeni kamatni racun,
dekurzivni ili anticipativni obracun, godisnje ili
¢eSce kapitalizacije), ocito je da se dve glavnice
sa razli¢itim rokovima dospeda ili datumima
valute ne mogu direktno uporedivati. Medutim,
da bi ih uéinili uporedivim neophodno je da
ih svedemo na zajednicki rok.
Princip ekvivalencije kapitala
kaze da u nekom trenutku, 9
vrednost svih isplata kreditora racuna
mora biti jednaka vrednosti
svih uplata duznika, uzimajuéi u
obzir odredeni kamatni raacun.
Dakle, obracun kamata, bez
obzira da li se vrsi dekurzivno ili
anticipativno, morabiti zasnovan
na slede¢im principima:
a) princip zajednickog roka, Sto

Slika 2.
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radi uporedivosti moraju biti svedeni

(kamacenjem ili diskontovanjem) na isti rok

i
b) princip ekvivalencije odnosno jednakosti

uplata i isplata svedenih na isti rok.

Za preracunavanje se najcesce koristi valuta
dospeca jednog od iznosa. Medutim, u praksi,
gde se obicno radi sa viSe od dva iznosa, princip
ekvivalencije glavnice podrazumeva da je zbir
svih uplata jednak zbiru svih isplata svedenih
na isti rok.

Prosti kamatni rac¢un

Upotrebljivost prostog kamatnog racuna
je, objektivno govoredi, ograni¢ena na veoma
kratak vremenski period. S obzirom da
duznik na kraju godine zaista vrati glavnicu i
pripadajuce kamate, sa tom sumom poverilac
¢e raspolagati naredne godine. Dakle, bar
nacelno nema razloga da poverilac i u drugoj
godini obracunava kamate samo od pocetne
glavnice nego od uvecanog iznosa za kamate
nastale u prethodnoj godini. U sustini poverilac
bi se odrekao dela sredstava koja bi mu inace
pripadala. Ono Sto je karakteristicno za prosti
kamatniracunje to da svaki period kapitalizacije
poveriocu donosi jednak iznos kamate. Stoga
dugovani iznos (kamata plus deo glavnice)
raste kao aritmeticki niz. Takav niz se naziva
"aritmeticki" ili aritmeticka progresija. Razlog
je taj to je svaki ¢lan, pocev od drugog, jednak
aritmetickoj sredini susednih ¢lanova. Cela se
procedura moze graficki prikazati pomocu
stepenika. Svaki stepenik je jednako visok, sto
pak znaci da se mogu povezati sve pripadajuce
tacke u koordinatnom sistemu i povudi linija.

Graficki prikaz prostog kamatnog

Cot+no

znac¢i da novcani iznosi,
ili druge veli¢ine koje
se koriste umesto njih,

2 3

Izvor: Autorski prikaz

n-1 n
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the perception of the following equivalences:

two prices are equivalent if they have the same

meaning and burden on the obligor, i.e. if they
have the same interest/capital ratio that he has
at his disposal:

1. Decursive: at the beginning of the year we
had C monetary units and for their use, at
the end of the year, we have paid Cp/100
monetary units in interest;

2. Anticipatory: at the beginning of the year we
had C monetary units and for their use we
have paid in advance: C7t/100 monetary units
in interest. Hence we have the following:

1007
100 -7

pC .
100

_nC (100 -m)C
1000 100

How correct is this equation we can verify by
means of data from the previous case, or even
better, if we are to actively solve the equation
with higher interest rates, for example, rates of
31% per annum.

_100m _ 100x 31
100-7  100-31

= 44,927536...%

On the basis of the result obtained we can
conclude the following: 31% of anticipative
interest per annum paid in advance is the
equivalent to the payment of almost 45% of
decursive interest. Hence the anticipative
interest rate calculation with the same interest
rate for the loan beneficiary is costlier than
the decursive one. In view of the fact that
the anticipative calculation is less present in
practice of our banks than the decursive one
and generally in business practice, further
in this paper we shall focus on decursive
calculation method. However, in the relations
with the rest of the world anticipative interest
rate calculation remains present, but also
because of some business transactions which
entail application of the anticipative method
such as draft bills and draft discounts, it is
not recommended that this method should be
overlooked or disregarded.

Interest calculations and their
characteristics

Fundamental category in this field, that can
notatallbenegotiated, is the form of dependence
between the time period and the interest rate
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amount. This is mainly the reason for selection
of one of the two possible alternatives. The first
one, which gives a simple interest calculation, is
the following: interest is being calculated in all
the accounting periods on the same amount (the
original principal sum invested), regardless of
how many of such periods shall elapse, and the
debt has incurred for the repayment of money.
This is the simplest way to explain the interest,
typical for the classic savings and other short-
term transactions. Contrary to this simple one,
the basis for the compound interest calculation
is composed of interest capitalisation where
interest is calculated in every accounting
period on a higher principal, i.e. on the original
principal sum increased for the amount of
interest from the previous period. Due to such
principal increase from period to period, the
amounts of interest, through the application of
the compound interest calculation, are higher
than the amounts resulting from the simple
interest account.

Capital Equivalency Principle
The term capitalisation in practice is being

complicated because of different variants of the
given interest rates (prescribed, contracted or
negotiated). Irrespective of which one of the
possible ways we are to apply (the simple or
the compound interest calculation, decursive
or anticipatory calculation, annual or more
frequent capitalisation), it is obvious that the
two principal sums with different maturities
or value dates can not be directly compared.
However, in order to make them comparable,
it is necessary to bring them down to a joint
maturity. Capital equivalency principle says
that at a certain point in time, value of all
payments made by creditors must be equal
to the value of all repayments effected by
obligors, taking into consideration a given
interest calculation. Hence, interest calculation,
regardless of the fact whether it is done in
decursive or anticipatory form, must be based
on the following principles:

a. Principle of joint maturity, which means that
monetary amounts or other magnitudes
which are used in their stead, for purpose
of comparability must be brought down to
the same maturity (through adding interest
or discounting); and



Kamata dobijena primenom prostog
kamatnogracunaukontinuiranom vremenskom
periodu je srazmerna pocetnom iznosu glavnice
i periodu vremena. Ako je godisnja kamatna
stopa p%, iznos godisnje kamate na glavnicu C
jer k= EXP 17 nacela proporcionalnosti kamate
i vremena sledi da je prosta kamata za jedan
mesec dvanaest puta manja od godisnje kamate,
kamate za m meseci su m puta viSe nego za
mesec dana, tako da u skladu s tim imamo
sledeci obrazac za racunanje kamate kada je

Cxpxm . Prosti

vreme izrazeno u mesecima: k =
kamatni racun se koristi za kratke vremenske
periode, gde se vreme najceSce izrazava u
danima (d). U tom smislu se jedan dan ra¢una
kao 365-ti ili 366-ti deo godine, u zavisnosti
od toga da li je prosta ili prestupna godina.
Analogno prethodnom, obrazac za racunanje
kamate za proste (prestupne) godine ¢e imati
sleded¢i oblik:
_Cxpxd

k= ,odnosno, k=
36500

Cxpxd
36600

Medutim, racunanje broja dana nije savim
neproblematicno. ReSenja nasih formula su
u skladu sa nacinom koji se u finansijama
oznacCava sa K, 365; Ssto znac¢i da smo za
godinu uzeli 365 dana, (ili 366 u slucaju
prestupne godine) i izbrojali ih precizno prema
kalendaru. Koris¢enje 365 dana u imeniocu u
stranoj literaturi je poznato kao “exact interest”
Takav
nacin je zastupljen u Kanadi i USA narocito u

(calculation), odnosno, '"exact time”.

oblasti poslovanja poslovnih banaka sa CB, pri
trgovanju drzavnim obveznicama i u spoljnoj
trgovini kada to zahteva strani partner. Strana
ali i nasa praksa poznaje dva nacina koja su
po nastanku starija jer poticu iz vremena kada
bankari nisu mogli ni da sanjaju dostupnost
univerzalnih dzepnih kalkulatora a kamoli
pravih kompjutera kada se smatralo korisnim
zameniti nekako nespretnih 365 sa udobnijom
vrednosc¢u 360 u imeniocu:

1. 30, 360) za celu godinu se uzima 360 dana,
ceo mesec 30 dana;

2. K 360) - godine uvek imaju (okrugao) ceo
broj, dani se broje precizno prema kalendaru.
Oba slucaja se mogu nadi u literaturi pod

nazivom ordinary interest, u prvom slucaju

appmximate time i drugom “exact time” Sto

verovatno nije potrebno prevoditi (Chiang, 1994,
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Shao, 1986.). Nacin K, 360, popularno nazvan
Banker's Rule predstavlja najcesce koris¢eno
pravilo za racunanje prostih kamata u SAD.
Razlike se ne mogu ignorisati, jer mogu biti
nezanemarljive kada su u pitanju veliki iznosi,
zato je pozeljno unapred jasno definisati nacin
obracuna kamata. Ipak, kamata obracunata na
osnovu 360 umesto 365 dana, dovodi do onoga
Sto moze biti znacajna razlika. Pogledajmo na
konkretnom primeru.

Preduzece se zaduzilo 3. novembra 2010.
za 10.000 dinara. Koliko kamata mora da plati
kada 8. Februara 2011. vrati novac, ukoliko za
takve kredite prosta kamatna stopa iznosi 11%,
primenom sva tri opisana nacina?

U osnovnom obliku za obra¢un kamate sada
moramo da razmotrimo dva moguca imenioca
(365001 36000). Imamo i dve moguce vrednosti
parametra d, koji predstavlja broj dana. Da
bismo resili zadatak, prvo moramo odrediti
vreme. Za precizno brojanje dana (prema
kalendaru) imamo: Novembar 30-3=27 (prvi
dan se ne racuna); Decembar 31; Januar 31;
Februar 8 (poslednji dan se racuna) sto ukupno
iznosi 97 dana. Dakle, navedenim nadinom
brojanja dana kamatni period je trajao 97 dana.
Prema tome imamo:

Cpd  7.000x11x97

(K,365: k= = =204.63
36500 36500
(K, 360 k= Cpd _7.000x11x97 =207.47
36000 36000
Kada se dani broje "okruglo" (30-
3)+30+30+8=95, imamao:
ol » Q
(30,360 k—de 77.000){117{)5:203‘19

36000 36000

Na osnovu analiziranih primera, mozemo
dati nekoliko preporuka i zakljucaka.

e Dekurzivni obracun kamata u praksi (u
zemlji i inostranstvu) je znatno ces¢i nego
anticipativni, stoga se preporucuje njegova
primena u svim transakcijama, ukoliko nije
druk¢ije ugovoreno.

* Isto se odnosi na kamatnu stopu - poZeljna
je primena godiSnje kamatne stope koja
vazi za celu godinu kao osnovna jedinica
vremena, ako nije drukdije navedeno. U
praksi, mozemo da naidemo na specifi¢ne
dobro poznate oznake: p.a ("godisnje"), p.s.
("polugodisnje"), p.q ("kvartalno"), p.m.
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b. Principle of equivalency or
equivalence of pay-in and
pay-off brought down to the
same maturity.

For calculation purposes
what is most often used is the
value date of one maturity
amount. However, in practice
where it is usually the case of two
or more amounts, the principle
of principal equivalency implies

Figure 2. Graphical representation ofa simple
interest calculation
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that the sum of all payments
made is equal to the sum of all
the disbursements effected for

2 3 n-1 n

Source: Author

the same maturity.

The simple interest calculation

Applicability of the simple interest
calculation is, objectively speaking, limited to
a very short time period. In view of the fact
that the obligor by the end of the year is really
repaying the principal and the appurtenant
interest, that will be the amount that the
creditor will be able to use during the next
year. Therefore, at least in principle, there is
no reason for the creditor also in the second
year to calculate interest only from the initial
principal but from the increased amount of
interest accrued during the previous year.
Essentially, creditor would then be renouncing
on a part of money that he would have the right
to own. What is characteristic for the simple
interest calculation is that every capitalisation
period brings to the creditor an equal amount
of interest. Hence the debenture amount
(interest plus one part of principal) is growing
as an arithmetic series. This series is called
“arithmetic” or an arithmetic progression. The
reason is that every member, starting from the
other one, is equal to the arithmetic mean of the
neighbouring members. The entire procedure
may be graphically presented by means of a
step-ladder. Every step is equally high which
means that all the appurtenant points in the
coordinate can be connected.

Interest obtained by the application of the
simple interest calculation in a continuous time
period is proportional to the initial amount
of the principal and the period of time. If the
annual interest rate is p%, the amount of the
annual interest on principal Cis: k = CXP What
follows from the principle of interest and time
proportionality is that the simple interest rate
for one month is twelve times lower than the
annual interest, the interests for m months are
m times higher than those for one month, so that
in this respect we have the following formulas
for calculating interest when time is expressed

in months: k=XPXm

. The simple interest
Lo 200 . .
calculation is usecI tor short-term time periods
when time is most often expressed in days (d).
In this respect, one day is calculated as 365th or
366th part of the year, depending on whether
it is an ordinary or a leap year. Analogy to the
previously stated is the formula for calculating
interest for the simple (leap) year that will have

the following form:

k_Cxpxd _Cxpxd

36500 1 36600

However, calculation of the number of
days is not quite devoid of its problems. The
solutions of our equations are in concordance
with the manner which is in finances designated
with K, 365, which means that we have taken
into account a year of 365 days (or 366 days
in case of a leap year) and have counted them
out precisely according to the annual calendar.
The application of 365 days in the nominator
is known in foreign literature as the “exact
interest” (calculation), i.e. “exact time”. Such a



("mesecno") i konac¢no p.d. ("dnevno").

* Sve medufazne obracune treba sprovoditi
detaljno, koliko nam mogucnosti dopustaju,
uz smisleno zaokruzivanje konacnih
rezultata, pre svega iznosa (uobicajeno na
dva decimalna mesta).

* Navedeno za brojanje dana vredi i za slozeni
kamatni ra¢un, bar u nasim uslovima gde se
takvo ra¢unanje vremena dosledno meri u
danima i ta¢no prema kalendaru, uzimajuci
u obzir ¢ak i prestupne godine.

Mi ¢emo u nastavku koristiti isklju¢ivo nacin
(K, 365), s tim da moramo biti svesni ¢injenice
da se u prakti¢noj primeni najce$ée greske
odnose upravo na pogresno utvrdeni broj
dana. Izracunati jednu od nepoznatih velic¢ina
na osnovu prethodnih obrazaca, verovatno
ne predstavlja poseban problem, tako da se
detaljnim postupkom nec¢emo baviti. Umesto
toga, pokazimo, kako izracunati vrednosti
ostalih parametara u slucaju kada je poznata
uvecana vrednost glavnice, ali ne i njena
osnovna velicina.

Pretpostavimo da je poznata kamatna
C+k, kao i

kamatni period, i da Zelimo da izracunamo

stopa p, uvedana glavnica C' =

osnovni iznos glavnice C i kamatu k. Postupak
je prikazan za vreme izrazeno u danima a
ostale verzije dobijamo zamenom imenioca u
osnovnom obrascu:

Ct—C+ Cxpxd :C36500+pxd
36500 +pxd 36500
36500 CT
36500+ p xd

Iznos kamata ¢emo dobiti tako Sto ¢emo
glavnicu pomnoziti sa proizvodom p id i podeliti
sa 36500. Iz obrasca mozemo izvesti formulu za
direktno racunanje kamata ako je poznata

. C'xpxd
" 36500+pxd

O prikazanom postupku takode treba
redi i to da direktno racunanje kamata nikad
nije suvisno, jer time izbegavamo greske
koje mogu biti nasledene usled pogresno
izrac¢unate vrednosti C. Opdenito, pokusajmo
sve nepoznanice izracunati direktno na bazi
ulaznih podataka. Za ilustraciju posluzice
slededi primer.
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Preduzece je zajedno sa obracunatim
zateznim kamatama po stopi od 11% p.a. vratilo
22.946,28 dinara. Koliko je iznosio dugovani
iznos a koliko zatezne kamate ako je kasnilo sa
placanjem 36 dana?

Ako je

Cr=22.946,28; p=11%; d=36 imamo:

_36500xCT 36500 x 22.946,28

= = =22.700,00
36500+pxd 36500 +11x36

_ C'xpxd  22.946,28x11x36
36500+pxd  36500+11x36

=246,28

Ipak, k smo mogli brZze dobiti pomocu
obrasca C*-C= (22.946,28-22.700,00=246,28).

Ostale dve nepoznanice p i d moZemo
izracunati bez reSavanja prethodnih jednacina.
U tom slucaju moraju biti poznate kako
osnovna tako i uveéana glavnica (ili jedna od
njih i iznos kamata). Kao sto se moze primetiti,
kod anticipativnog obracuna racunanje pocetne
glavnice nije komplikovano, jer jednostavno
oduzmemo kamate od konacne vrednosti
glavnice koja predstavlja osnovicu za njihov
obracun. Zahtevniji deo posla je pak ra¢unanje
konacne vrednosti iz date pocetne glavnice.
Pogledajmo na konkretnom primeru:

Pretpostavimo da je poznata anticipativna
kamatna stopa 7, umanjena glavnica C = C-k,
kamatni period d, i da Zelimo da izracunamo
konacni iznos glavnice C i kamate k. Postupak
¢emo ponovo prikazati samo za vreme izraZeno
u danima, ostale varijable moZemo da dobijemo
ako zamenimo imenilac u osnovnom obrascu:

o~ Cxmxd _ 36500-7xd
36500 36500
(= 36500x C
36500-mtxd
Anticipativna kamata 7za d dana je jednaka
k=<4 odnosno, k=——2rC
= 365007 © T 36500-7xd

Preduzecu je odobren anticipativni kredit sa
rokom otplate od 89 dana uz prostu kamatnu
stopu m=11%; p.a. Koliko je iznosio posudeni
iznos ako je po zakljucenju ugovora placeno
17.127.934,25 dinara?

36500 C™  36500x17.127.934,25
36500-11x89

36500-mxd

=17.600.000,00
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manner of calculation is to be found in Canada
and the USA especially in the field of operations
of the business banks with the CB, in the trading
in treasury bonds and in foreign trade, and
when so requested by the foreign partner. The
foreign but also our own practice recognises
two ways which are in their origin senior as
they originate from the time when bankers
could not even dream of gaining access to the
universal pocket calculators, let alone to real
computers, and when it was deemed useful
to replace those, somehow awkward 365 with

a much more comfortable value of 360 in the

nominator:

1. (30,360) - For the entire year the number of
360 days is taken into account, and 30 days
for the entire month;

2. (K'360) - Years are always having (rounded
up) an integer number and days are counted
precisely according to the calendar.

Both of these cases may be found in
literature under the name ordinary interest,
in the first case it is the approximate time, and
in the other the exact time, which is probably
not necessary to translate (Chiang, 1994, Shao,
1986). The K 360 manner broadly known as the
Banker’s Rule is the most often used rule for
calculating single interest rates in the USA. The
differences, however, can not be ignored as they
may not be negligible when speaking of large
amounts, so it is rather useful to define clearly
and in advance the manner of calculation of the
interest rates. Nevertheless, interest calculated
on the basis of 360 days instead of 365 days
brings about something that may become a
significant difference. Let us see this situation
on a concrete example.

The company on 3 November 2010
borrowed 10,000 dinars. How much interest is
the company to pay when on 8 February 2011 it
has repaid its debt, if for such loans the simple
interest rate is 11%, with the application of all
of the three described manners?

In the basic form for interest calculation we
must now consider two possible nominators
(36500 and 36000). We have also two possible
values of the parameter d, which designates
the number of days. In order to do our math,
firstly we must determine the time. For precise
calculation of days (according to the calendar),
we have the following: November 30-3-27
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(the first day is not calculated); December
31st; January 31st; February 8th (the last day
is not calculated) which makes up for a total
of 97 days. Therefore, according to the above
stated manner of calculation of days the interest
period lasted for 97 days. Hence we have the

following:
(K.365: k= Cpd =7'000X11X97=204,63
36500 36500
(K360 k= Cpd _7.000X11X97=207547

36000 36000

When days are counted as “rounded up”
(30-3)+30+30+8=95, we have

Cpd”  7.000x11x 95
36000 36000

(30,360: k= =203,19
On the basis of the examples analysed we

can give several recommendations and make

some conclusions:

* Decursive interest calculation method in
practice (both in the country and abroad)
is much more often to be found than the
anticipative one, hence it is recommended
to have it applied on all transactions, if not
otherwise contracted.

¢ The same applies to the interest rate - it is
more opportune to apply the annual interest
rate which is valid for the entire year as
the basic unit of time, if not otherwise
contracted. In practice, we may encounter
some specific well known designation
marks: p.a. (“per annum”), p.s. (“per semi-
annum”), p.q. (“per quarter”), p.m. (“per
month”), and finally p.d. (“per day”).

e All the inter-phase calculations should
be conducted in detail, as far as the
circumstances would allow, with a mindful
rounding up of the final results, first of
all the total sums (usually, on to the two
decimal places).

e The above mentioned calculation of
days applies also to the complex interest
calculation, at least in our circumstances
where such calculation of time is consistently
measured in days and precisely according to
the calendar, taking into account even the
leap years.

Further here in this paper we shall use
exclusively the (K, 365) method, but we must
be aware of the fact that in practical application



Anticipativna kamata je u ovom slucaju
iznosila 472.065,75 dinara, (17.600.000,00-
17.127.934,25). Poredenja radi, lako mozemo
izracunati dekurzivne kamate uz kamatnu
stopu od 11% za 89 dana na iznos od
17.127.934,25 dinara i ustanoviti da postoji
razlika izmedu kamata od nekoliko hiljada
dinara. Radi ilustracije postupka iznalazenja
ostalih nepoznatih veli¢ina oblikovana su
sledeca tri primera:

1. koliko iznosi kamata na zajam od 71.000,00
dinara na rok od 57 dana, p=5%, uz
dekurzivni obracun, godisnju kapitalizaciju
i prosti kamatni ra¢un?

_Cxpxd_ 71.000x5x 57

=554,38
36500 36500

2. kolika je diskontovana vrednost glavnice od
2.100.000,00 dinara koja dospeva nakon 119
dana, ako je godisnja kamatna stopa 13%,
prost kamatni racun i dekurzivni obracun?

36500xC*
36500+pxd

Co 36500 x2.100.000

=2.014.613,50
36500+13x119

3. kolika je diskontovana vrednost glavnice
od 2.100.000,00 dinara koja dospeva za 119
dana, ako je godisnja kamatna stopa 13%,
prost kamatni rac¢un i anticipativni obracun?

ol :C_k:C_CxTde
36500
C™ =2.100.000 w =2.010.994,52
36500

Termin "diskontovana vrednost" se u poslovnim
finansijama dosledno koristi na nacin vidljiv iz
prethodnih primera: oznacava sadasnju vrednost
buducih novcanih primitaka. Temelji se na
vremenskoj vrednosti novca i cinjenici da isti
iznos novca u sadasnjosti i u buduénosti nema istu
vrednost. Iako se u vecini slucajeva diskontovanje
sprovodi sloZzenim kamatnim racunom, za
kratkorocne poslove takode moramo ovladati
prikazanim nacinom diskontovanja. Na primer,
dekurzivnim nacdinom odredujemo potrebnu
visinu depozita koji ¢e nam kroz odredeno
vreme doneti Zeljeno konacno stanje uloga a
anicitipativno obracunavamo meni¢ni diskont i
dobijamo diskontovanu vrednost menice.
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Slozeni kamatni racun

Pojam slozene kamate moze se upotrebiti
za reSavanje mnogobrojnih problema u
finansijama (Van Horne, 2002. p. 39). Kamata se
pripisuje glavnici i time formira nova glavnica.
Otuda naziv kamatno kamatni rac¢un, u kojem
kamate daju nove kamate. Sam postupak
pripisivanja kamate glavnici i formiranje nove
glavnice naziva se kapitalizacija a razmak
izmedu dve kapitalizacije period kapitalizacije.
Broj kapitalizacija u jednoj godini odnosno,
perioda za koji je data kamatna stopa najcesce se
obelezava sa M. Ovaj postupak ¢emo ilustovati
na konkretnom primeru:

Pretpostavimo da pocetna glavnica C iman
perioda i da se obracunava sloZena kamata po
stopi od p % za period. Serijska stanja na kraju
svakog perioda dobi¢emo pomocu sledeéih
razmatranja:

Coxp p
C,=Cy+ =Cy|1+—|=Cjr.
1=C "0 0[ 0

100

Ovde je sa r=1+p/100 oznacen diskontni
faktor. Osnovica za obracun kamate u drugoj
godini je glavnica do kraja prve godine, koja
ve¢ sadrzi kamatu iz prve godine. To nam daje:

Cip P 2
C,=C+—2=C/|1+—=— |=Cir=(Cyr)r=C,r
2=+ 700 1( 100} 1r=(Conr==Cy

Nakon n godina, naravno, ako je kamatna
stopa ista, stanje glavnice moZemo dobiti
pomocu sledece jednacine:

n
C, = c{n%} =Cor"

Ovo je osnovni obrazac sloZzenog kamatnog
raCuna, koji povezuje pocetnu i konacnu
glavnicu, broj kamatnih perioda i (kroz
diskontni faktor) kamatne stope. Za ilustraciju
postupka posluzice sledeci primer.

Koliko ¢emo imati u banci nakon 5 godina
ako danas ulozimo 5.000.000,00 dinara, pri
godisnjoj kapitalizaciji i dekurzivnom obracunu
kamata ako je kamatna stopa: a) p = 6% i za 50%
veca b) p=9%?

Koristicemo opsti obrazac za racunanje
slozene kamate:

C,=C,"=5.000.000x1,06°

C,=5.000.000x1,33822558=6.691.127,89
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the most frequent errors pertain actually to an
erroneous determination of the number of days.
To calculate one of the unknown values on the
basis of the previous formats most probably
does not pose a great problem, so that we will
not engage in more detailed analysis of the
procedure. Let us demonstrate, instead, how
to calculate the values of other parameters in
the case when we know the increased value of
principal amount, but not its basic, original size.

Let us assume that the interest rate p is
known, increased principal C'=C+k, and
also the interest period, and that we wish to
calculate the basic amount of the principal C
and the interest k. The procedure is presented
for the time expressed in days, and the other
versions we obtain by changing the nominator
in the basic formula:

Ct=C+ Cxpxd :C36500+pxd
36500 +p d 36500
365005 CT
36500 +p xd

The amount of interest we will obtain by
multiplying the principal with the product
of p and d and divide it with 36500. From the
equation we can draw a formula for direct
calculation of the interest, if we know the

CH k= C+x px d
36500+p xd

What should also be said about the presented
procedure is that direct calculation of interest is
never superfluous as it offers the way to avoid
errors that may be inherited from erroneously
calculated C value. Generally speaking, let us
try to calculate directly all the unknowns on the
basis of the input data. For illustration we shall
offer the following example:

The company has repaid 22,946.28 dinars
together with the calculated interest on arrears
at the rate of 11%. What was the amount of
debt, and what was the amount of interest if
the company was defaulting on repayment for
36 days?

If C* =22,946.28; p=11%; d=36 we have the
following:

_36500xCT 36500 x 22.946,28
36500 +pxd  36500+11x36

=22.700,00
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and

C'xpxd  2294628x11x36

_ - — 246,28
36500+ p~d 36500+ 11x36 ’

Nevertheless, we could have obtained k
faster by means of the equation C*-C=(22,946.28-
22,700.00=246.28).

The other two unknown p and d can be
calculated without solving previous equations.
In that case what must be known are both the
basic and the increased principal (or one of
them and the amount of interest). It may be
noted that in anticipative calculation, counting
of the original principal is not complicated,
because we simply subtract interest from the
final value of the principal which presents the
basis for their calculation. More demanding
part of work is calculation of the final value
from the given original principal. Let us see the
following example:

If we assume that the known values are
anticipative interest rate 7, decreased principal
C = C-k, interest period d, we want to calculate
the final amount of principal C and interest
k. We shall present again the procedure only
for the time expressed in days, while the other
variables we can obtain if we replace nominator
in the basic formula:

o _c.Cxmxd | (36500-7xd 365005 C

T 36500 36500 36500-7x d
~36500xC”
36500-mxd

Anticipative interest for d days is equal to

Cxnxd

k= Cnd __Cxnxd
36500-nxd

= , 1.e.
36500

The company was granted anticipative loan
with the repayment maturity of 89 days with
the simple interest rate m=11%; p.a. What was
the amount borrowed if upon concluding credit
agreement the amount of 17,127,934.25 dinars
was paid?

_36500xC” 36500x17.127.934.25
36500-mxd 36500-11x89

Anticipative interest in this case amounted to
472,065.75 dinars, (17,600,000.00-17,127,934.25).
For purpose of comparison, we can easily
calculate decursive interest with the interest rate
of 11% for 89 days on the amount of 17,127,934.25

=17.600.000,00



C,=C,r"=5.000.000x1,09°
Cn=5.000.000x1,538624=7.693.119,77

U prvom slucaju, diskontni faktor je 1,06 a
u drugom 1,09; pete potencije ova dva faktora
su: 1,06°=1,3382255811,09°=1,538624, Sto znaci da
imamo: a) konacna glavnica 6.691.127,89 dinara,
kamata 1.691.127,89 dinara. U drugom slucaju
b) konacna glavnica 7.693.119,77 dinara, kamata
2.693.119,77 dinara. Koli¢nik kamata je 1,59.

De facto, pri povecanju kamatne stope za
50%, dobijamo povecanje kamate vece od 59%.
To je u svakom pogledu znacajna razlika u
odnosu na prosti kamatni ra¢un gde su kamate
direktno proporcionalne kamatnoj stopi. Dakle,
vazi pravilo: Cim se kamata primenom sloZenog
kamatnog racuna obrac¢unava najmanje dva
perioda, procenat povecanja kamata premasuje
procenat povecanja kamatne stope.

Slika 3. Slozeni kamatni racun —

graficki prikaz
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od nepoznanica, ukoliko su poznate ostale tri:
a) pocetnu glavnicu iznalazimo Kkoristeci

. . C
primarna znanja: C,, =Cqr" = Cy =—-
n 0 0 n
T

Postavimo slededi primer.
Koliko treba da ulozimo u banku da bi uz
kamatnu stopu od 7% i godisnju kapitalizaciju

nakon 12 godina, imali 1.000.000,00 dinara?
C, _1.000.000

C,=—1L =
0 rn 1’0712

=444.011,96 dinara.

b) Kamatne stope mozemo da izra¢unamo tako
$to ¢emo prethodno izracunati nepoznati
diskontni faktor, a na osnovu njega u skladu
sa definicijom diskontnog faktora lako
mozemo da dobijemo kamatnu stopu tako
da faktor r umanjimo za 1, a decimalni zarez
pomerimo za dva mesta u desno.

Primer: Preduzece je u banku
je ulozilo 31.000.00 dinara, a
nakon pet godina je dobilo
obavestenje da je pripisan iznos
od 14.549,93 dinara na ime
kamate. Po kojoj kamatnoj stopi
su obracunate kamate ako je
banka koristila sloZeni kamatni
racun i godisnju kapitalizaciju?

Kamata Najlaksi nacin da se izra¢una

_ pete visina kamatne stope je da se

godine na osnovu pocetne glavnice
i kamate izracuna konacna
glavnica pomodcu sledeceg
obrasca:

. Cy _.[31.000,00 +14.549.93
=p/—% =35
, Cy 31.000,00

n r=3/1,46935258 =1,0800036....

- Kamata prve godine
Co
} l ———- — } t
1 2 3 n-1
Izvor: Autorski prikaz
Osnovni obrazac slozenog kamatnog

racuna pokazuje da se glavnica povecava kao
geometrijski niz, sto odgovara neprekidnom
eksponencijalnom rastu. Vazno je uoditi da se
u ovom slucaju ne radi samo o "stepenistu u
usponu', ve¢io povecavanju nivoa pojedinacnih
stepenika, kao osnovice za obracun kamate.
Iznos kamate se iz godine u godinu povedava.
Na osnovu osnovnog obrasca sloZenog
kamatnog ra¢una mozemo izrac¢unati bilo koju

Sto  nakon  zaokruzivanja
pokazuje da je godisnja kamatna stopa tacno 8%.
c) Nesto zahtevnije je raCunanje vremena.

Pogledajmo kako to izgleda na konkretnom

primeru.

Koliko je vremena potrebno da se glavnica
udvostrudi, ako je godiSnja kamatna stopa 8%,
kapitalizacija godisnja i dekurzivni obracun?
Udvostrucavanje znaci da je C =2C, kamatni
faktor je 1,08, tako da imamo:
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dinars and determine that there is a difference

between the interests of some several thousand

dinars. For purpose of illustration of procedure
for finding the other unknown values, the
following three examples are given:

1. How high s the interest on a loan of 71,000.00
dinars granted for a period of 57 day, p=5%,
with decursive calculation applied, annual
capitalisation and the simple interest
account?

_Cxpxd_ 71.000x5x57

=554,38
36500 36500

2. What is the amount of discounted value
of principal of 2,100,000.00 dinars which
matures after 119 days if the annual interest
rate is 13%, simple interest account and
decursive calculation method?

36500xC*
36500+ pxd

_ 36500 x2.100.000

=2.014.613,50
36500+13x119

3. What is the amount of the discounted value
of principal of 2,100,000.00 dinars which
matures in 119 days, if the annual interest
rate is 13%, simple interest account and the
anticipatory calculation method?

c- :C_k:C_CxTde
36500
C™ =2.100.000 w =2.010.994,52
36500

The term “discounted wvalue” in business
finances is consistently used in the manner
shown in the previous examples: it designates
present value of future cash flows. It is based
on the time value of money and the fact that the
same amount of money at present and in the
future will not have the same value. Although
in most cases discounting is conducted through
complex interest account, for the short-term
deals we must also master the presented
manner of discounting. For example, we use
the decursive method to determine necessary
amount of deposit which will bring us through
a certain period of time the desired final balance
of the deposit, while the anticipatory calculation
we use to calculate monthly discount and to
obtain the discounted value of the draft bill.
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Compound Interest calculation

The term compound interest may be used for
resolving numerous problems in finances (Van
Horne, 2002, p.39). Interest is ascribed to the
principal and thus a new principal is formed.
Hence the name compound interest calculation
in which interests yield new interests. The
procedure itself of ascribing interest to the
principal and formation of the new principal is
called capitalisation, and the interval between
two capitalisations is called capitalisation
period. Number of capitalisations in one year,
i.e. periods for which the interest rate is given is
most often designated with a letter M. We shall
illustrate this procedure through a concrete
example:

Let us assume that the initial principal C,
has n periods and that the compound interest
is calculated at the rate of p% per period. Serial
balances at the end of each period we shall
obtain by means of the following deliberations:

Coxp p
C,=Cy+ =Col1+2|=Cyr
0 100 0[ 100) °

In this case r=1+p/100 designates discounting
factor. The basis for interest calculation in the
second year is the principal up to the end of the
first year, which already contains the interest
from the first year. This gives us the following:

Cip p 2
Cp,=C{+—=C| 14— |=Cjr = (Cyr)r = Cyr
2 ! 100 1( 100) r=(Con) 0

After n years, of course, if the interest rate
remains the same, the balance of the principal
may be obtained by means of the following
equation:

n
p n
C, =Col1+-2-| =Cqr
n O( 100} 0

This is the basic format of the compound
interest calculation, which links the original
and the final principal, the number of interest
periods and (through the discounting factor) the
interest rates. For illustration of this procedure
we offer the following example:

How much money will we have in the
bank after 5 years if we are to deposit today
the amount of 5,000,000.00 dinars, at an annual
capitalisation and decursive interest calculation,
if the interest rate is: a) p = 6% and for 50% high
b) p=9%?



Cn = Corn =

logC, - log C,

log C, =logCy+nlogr=n= logx

log2

log2Cy -logCy
n= =
log 1,08

=9,006468342

log t

Na osnovu dobijenog rezultata moZemo da
zaklju¢imo da ¢e se pri kamatnoj stopi od 8%
glavnica udvostruciti za devet godina.

Relativna i konformna kamatna
stopa

Tokom perioda visokih kamatnih stopa u
praksi se primenjuje pravilo skracenja perioda
godisnje kapitalizacije na ispodgodisnju, da bi
knjigovodstveno stanje duga bilo Sto je moguce
blize stvarnom stanju. S tim u vezi javlja se
problem kako, odnosno, sa kojom kamatnom
stopom pripisati kamate za takve (krace ili duze)
vremenske periode. Postoje dve mogucnosti koje
nas dovode do pojmova relativne i konformne
kamatne stope. Za dati period kapitalizacije
dobéemo relativnu kamatnu stopu tako $to cemo
godisnju kamatnu stopu podeliti sa brojem M,
koji govori koliko puta je period kapitalizacije
krac¢i od godine dana. Tako je polugodisnja
kamatna stopa polovina godisnje kamatne
stope, kvartalna cetvrtina, mese¢na dvanaestina,
a dnevna 1/365 ili 1/366 za prestupnu godinu.
Owaj postupak je ocigledno vrlo jednostavan ali ne i
sasvim ispravan. Doslednom primenom relativne
kamatne stope uz ispodgodisnju kapitalizaciju
dobijemo vece konacne vrednosti glavnice od
vrednosti koju bi dobili primenom godisnje
kamatne stope p uz godisnju kapitalizaciju.
Radi lakseg razumevanja problema, analizirajmo
slededi primer.

Proverimo dali ¢e kona¢na vrednost dobijena
primenom nominalne i relativne kamatnne
stope biti ista ili ne. Kolike su razlike izmedu
vrednosti glavnice od 100 novcanih jedinica po
isteku jedne godine uz godisnju, polugodisnju,
kvartalnu i mese¢nu kapitalizaciju primenom
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kapitalizacija
k. stopa -
godisnja polgv . kvartalna | mesecna
godisnja
11% p.a 111,00 111,30 111,46 111,57
110% p.a. 210,00 240,25 264,27 286,47
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relativne kamatne stope gde je godisnja
kamatna stopa: a) p=11 %1 b) p=110 %?
Razlike se ocigledno povecavaju sa

povecanjem kamatne stope i ceScom
kapitalizacijom. Za kamatnu stopu p=11 %
i godisnju kapitalizaciju kamatni faktor je
1+11/100=1,11. Kamatni faktor koji odgovara
mesecnoj kapitalizaciji i mesecnoj relativnoj
kamatnoj stopi je 1,009166667, zatim, na
dvanaesti stepen, 1,009166667'*=1,1157188362,
$to je za oko 0,52% vece od godisnjeg kamatnog
faktora. Na drugoj strani pri kamatnoj stopi
od 110% razlika izmedu godisnjeg kamatnog
faktora 2,10 i mesecnog 2,86471 (mesecni
kamatni faktor na dvanaesti stepen 1,091666667')
je mnogo veca. Relativha kamatna stopa sa
mesecnim pripisom kamata za 36,41% donosi
vecu vrednost glavnice nego godisnjim, pri ¢emu
se moze zakljuciti da ¢esca kapitalizacija donosi
vecu kona¢nu vrednost. Stoga, pri velikim
godisnjim kamatnim stopama koriS¢enje relativne
kamatne stope nema smisla.

Konformnom kamatnom stopom ocigledno se
pokusSava eliminisati glavni nedostatak relativne
kamatne stope. Realizacija ekonomskog nacela
podrazumeva da data pocetna vrednost glavnice
C, uz primenu nove kamatne stope i ceSce
kapitalizacije donosi istu konacnu vrednost kao
godisnja kamatna stopa i godisnja kapitalizacija.
To znadi, da je za kreditora nepovoljnije da mu
se kredit vrati u jednom iznosu ta¢no po isteku
godine dana, nezavisno od toga kako je cesta
bila kapitalizacija. Konformnu kamatnu stopu
koja odgovara godisnjem periodu kapitalizacije
M najlakse moZemo iznadi tako Sto c¢emo
izracunati kamatni konformni faktor a zatim
na osnovu njega kamatnu stopu. Dakle, imamo
dekurzivni obracun, godisnju kamatnu stopu
p% 1 kapitalizaciju kamata M puta godisnje.
Trazenu konformnu kamatnu stopu mozemo
oznaciti sa p,, . Konac¢na vrednost glavnice C je
pri godisnjoj kapitalizaciji jednaka C, (1+p/100).
Za M-puta kapitalizacije u toku godine, koristeci
osnovni obrazac slozenog kamatnog racuna
izra¢unavamo odgovarajucu konacnu vrednost
tako $to ¢emo C pomnoziti sa M-tom potencijom
kamatnog faktora za novi period kapitalizacije.
Na osnovu zahteva da konac¢ne vrednosti budu
jednake imamo sledec¢u jednacinu:

M
Pim
100

12 =14
100
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We shall use the general format for
compound interest calculation:

C.=C,r"=5,000,000x1.06°
C.=5,000,000x1.33822558=6,691,127.89
C,=C,r"=5,000,000x1.09°
C.=5,000,000x1.538624=7,693,119.77

In the first case, discounting factor is 1.06
and in the second case 1.09; fifth potentials
of these two factors are: 1,06°=1,33822558 and
1,09°=1,538624, which means that we have: a)
final principal of 6,691,127.89 dinars, interest
1,1691,127.89 dinars. In the second case b) the
final principal is 7,693,119.77 dinars, interest is
2,693,119.77 dinars. Interest quotient is 1.59.

De facto, when increasing interest rates
for 50% we obtain an increase of the interest
higher than 59%. This is certainly in all respects
a significant difference in comparison with the
simple interest calculation where the interests
are directly proportional to the interest rate.
Therefore the following rule applies: As soon as
theinterest s calculated, by applying compound
interest calculation, at least for two periods,
the percentage of interest increase exceeds the
percentage of increase of the interest rate.

The basic format of the compound interest
calculation shows that the principal is increasing
as a geometric series, which corresponds to a
continuous exponential growth. It is important
to note that in this case it is not a question only
of the “ascending step-ladder”, but also of an
increase in the level of individual step-ladder
steps, as the basis for interest calculation. The
amount of interest is increasing from year to
year. On the basis of the basic format of the
compound interest account we can calculate
any one of the unknown values, if the remaining
three are known:

a. Original principal we can find by using the
primary knowledge: C, =Cyr" = Cy=—1-
Let us look at the following example:
How much money do we have to deposit

at the bank in order to have, with the interest

rate of 7% and the annual capitalisation after 12

years, the amount of 1,000,000.00 dinars?

Co = Ca - 1000000
e LO712

=444.011,96

b. We can calculate interest rates by previously
calculating the unknown discounting factor,
and on its basis in accordance with the
definition of the discounting factor, we can
easily obtain the interest rate by reducing
factor r for 1, and move the decimal point
for two places to the right.

C C
C,=Cor"=r"=—L=r=p—=1

Figure 3. Compound interest calculation Co Co

- graphical representation

/1

S

~
Co

Interest
. in the
fifth year

- Interest in the first year

Example: The Company has
deposited at the bank 31,000.00
dinars, and after five years
received notification that the
amount of 14,549.93 dinars was
accrued as interest. At what
interest rate were the interests
calculated if the bank used
compound interest account and
annual capitalisation?

The easiest way to calculate
the amount of the interest rate is
to calculate, on the basis of the
original principal and interest,

1 1 [ |
L) L) T

1 2 3 n-1

Source: Author

' the final principal by means of
the following format:

I=n

(%_1/31.000,004-14.549,93

Co 31.000,00



iz koje mozemo da izvedemo obrazac za
konformnu kamatnu stopu p,:

P
ar =100 M1+ —=—— —1
Prm [ 100 J

Ocigledno je da se pri upotrebi ovog obrasca
sre¢emo sa konkretnim vrednostima za M
(kvadratni koren za polugodiSnje kapitalizacije,
Cetvrti za kvartalne, dvanaesti za mesecne
a 365-ti odnosno, 366-ti za najéeS¢e dnevne
kapitalizacije).

Primer: Izra¢unajmo pripadajucu konformnu
kamatnu stopu za polugodisnju i kvartalnu
kapitalizaciju ako je kamatna stopa 11%, p.a.
i uporedimo ih sa odgovaraju¢im relativhim
kamatnim stopama iz prethodnog primera.

Konformni kamatni faktor r dobija se
iz nominalnog jednostavnim racunanjem
m-tog korena. Za kamatnu stopu 11% godisnji
kamatni faktor r iznosi 1,11, dakle odgovarajuci
konformni kamatni faktor (zaokruzen na osam
decimalnih mesta):

ro= 1+ 21053565375
s 100

Caie X 006433327
"o\ T00

Jasno je da su pripadajuc¢e kamatne stope
536% p.s. i 2,64 % p.q- manje od relativne
polugodisnje kamatne stope p/2 = 55%; i
relativne kvartalne kamatne stope p/4=2,75%.

Primetimo jo$ jednom razliku izmedu
konformne i relativne kamatne stope. U slucaju
kada je M > 1 (Ce$¢i pripis kamata) relativna
kamatna stopa je vec¢a od konformne i samim
tim daje vece kamate i ve¢u konacnu vrednost.
Primer jasno pokazuje (¢ak i za nase pojmove) da
razlike izmedu relativne i konformne kamatne
stope nisu zanemarljive ¢ak ni kod nizih kamatnih
stopa. Istina je, da se padanjem kamatnih stopa te
razlike smajuju, medutim, ¢injenica je da duznik
koji je posudio 10.000.000,00 dinara na tri meseca
po godisnjoj stopi od 11% primenom konformne
kamatne stope treba da plati 264.333,27 dinara
kamata, ali primenom relativne kamatne stope
celih 275.000,00 dinara. Generalno, imamo dve
nesporne ¢injenice:

1. kada su kamatne stope visoke upotreba
stope
besmislena, nekorektna i sa aspekta duznika

relativne kamatne potpuno je
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predstavlja "zelenastvo';

2. kada su kamatne stope nize (veli¢ine svega
nekoliko procenata) upotreba relativne
kamatne stope je primerena, jer je vrlo
jednostavno priblizna konformnoj kamatnoj
stopi, stoga ne zacuduje da je u zapadnim
finansijskim sistemima "proporcionalni
metod" uprkos kritikama EU jos uvek
dominantno pravilo za obracun kamata.
Kada znamo da izracunamo konformni

kamatni faktor za jedan period kapitalizacije,

nastavak racunanja se jednostavno svodi
samo na primenu osnovnog obrasca sloZenog
kamatnog racuna C=Cr", koji je potpuno
univerzalan, s tim da treba voditi racuna da se
vrednost kamatnog faktora prilagodi stvarnom
periodu kapitalizacije i da imamo za eksponent
broj takvih perioda. One koji su mozda

zaboravili tajanstvene sekundarne pristupe u

izracunavanju korena, da podsetimo da koren

mozemo da napiSemo u formi stepena gde je
eksponent razlomak.
Dakle, u opstem slucaju vazi ekvivalentnost

zapisa: Vx" =(¥x

=x"'™ Pri tome, ne treba
zaboraviti da stepenovanje ima prednost u
odnosu na deljenje, pa koli¢nik u eksponentu
moramo staviti u zagradu. Pomocu kalkulatora
lako mozemo da izracunamo odgovarajuce
korene. Za obracun kamata za tipi¢ne poslove
u okviru jedne godine u principu imamo
najmanje tri nacina: (1) prosti kamatni racun;
(2) slozeni kamatni rac¢un - konformni obracun
i (3) slozeni kamatni racun - relativni obracun.
Pogledajmo na konkretnom primeru koliki
su iznosi kamate primenom sva tri nacina,
uz ostale nepromenjene varijable (glavnica,
godisnja kamatna stopa, period kapitalizacije).
Posto je vreme izraZzeno u danima, za obe
verzije sloZenog kamatnog racuna koristicemo
dnevnu kapitalizaciju.

Tri banke obracunavaju kamate na depozit
10% godisnje, pri ¢emu prva upotrebljava
prosti kamatni rac¢un, druga konformnu
verziju sloZzenog kamatnog racuna sa dnevnom
kapitalizacijom i treca sloZeni kamatni racun
i relativhu kamatnu stopu. Koja je konacna
vrednost uloga kod sve tri banke nakon 185
dana, ako je u svaku uloZeno po milion i pet
stotina hiljada dinara?

Kod prve banke koja primenjuje prosti
kamatni ra¢un konacna vrednost je:
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r=3/1,46935258 =1,0800036....

This shows, after rounding up, that the

annual interest rate is exactly 8%.

c. Slightly more exacting is calculation of time.
Let us see what it looks like on a concrete
example. How much time is it necessary for
the principal to double in size, if the annual
interest rate is 8%, capitalisation is annual,
and the decursive calculation is applied?
Doubling in size means that C=2C,
interest factor is 1.08, so that we have the
following:

Cn = Corn =

logC, - log C,

log C, =logCy+nlogr=>n= logr

_ log2

_log2Cq -logCy
- " log1,08

n =9.006468342

log r

On the basis of the result obtained we can
conclude that at the interest rate of 8% the

principal will double in size in nine years.
Relative and conform interest rate

During the period of high interest rates the
rule that applied in practice was shortening of
the period of annual capitalisation to under-
annual term, so that accounting debt balance
could be as close as possible to the real status.
In this respect, problem emerges with what
interest rate to ascribe interest to such (shorter
or longer) time periods. There are two options
that bring us to the notion of relative and
conform interest rate. For the given period of
capitalisation we can obtain relative interest
rate by dividing the annual interest rate with
number M, which speaks of how many times
is the period of capitalisation shorter than one
year. Hence the semi-annual interest rate is
one half of the annual interest rate, quarterly
is one quarter, monthly one twelfth, and daily
1/365 or 1/366 for the leap year. This procedure
is obviously very simple but not completely
correct. By consistent application of the relative
interest rate with under-annual capitalisation
we obtain higher final values of principal
than the values that we would obtain when
applying annual interest rate p together with
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annual capitalisation. For purpose of easier
understanding of this problem, let us analyze
the following example.

Let us check whether the final value obtained
by applying nominal and relative interest rates
will be the same or not. What are the differences
between the principal value of 100 monetary
units upon expiry of one year with annual, semi-
annual, quarterly and monthly capitalisation by
applying relative interest rate where the annual
interest rate is: a) p=11% and b) p=110%?

Capitalisation
Interest
i annual asr?nnlil quarterly | monthly
11% p.a 111.00 111.30 111.46 111.57
110% p.a. | 210.00 240.25 264.27 286.47

The differences are obviously growing
with the growth of the interest rate and more
frequent capitalisation. For the interest rate
P=11% and the annual capitalisation the interest
factoris 1+11/100=1.11. The interest factor which
corresponds to the monthly capitalisation and
monthly relative interest rate is 1.009166667,
then on the twelfth degree, 1.009166667" =
1.1157188362, which is for some 0.52% higher
than the annual interest factor. On the other side,
in case of the interest rate of 110% the difference
between the annual interests factor 2.10 and
monthly 2.86471 (monthly interest factor on the
twelfth degree 1.091666667'%) is much higher.
Relative interest rate with monthly interest
accrual for 36.41% brings higher value to the
principal than with the annual, where it may
be concluded that more frequent capitalisation
brings about high final value. Hence, in case
of high annual interest rates the use of relative
interest rate makes no sense.

Conform interest rate obviously serves as an
attempt to eliminate the main shortcomings
of the relative interest rate. Implementation
of the economic principle implies that the
original value of principal C, with the
application of the new interest rate and more
frequent capitalisation, brings about the same
final value as the annual interest rate and
annual capitalisation. This means that it is less
opportune for the creditor for his loan to be




Cpd

CO + 5
36500

Cigs =

1.500.000x10x 185

C)gs =1.500.000 +
: 36500

=1.576.027.40

pod pretpostavkom primene (K, 365) nacina
brojanja dana. U drugoj banci u tom trenutku
se akumuliralo:

185
Cg5 = Cor'® =1.500.000{365/1 +%} =1.574.240,62

Treéa banka je maksimizirala glavnicu,
odnosno:
185
10

365

Cigs = Cor'™ =1.500.000 L+ =1577.976.13

Da je rezultat koji smo dobili upotrebom
relativne kamatne stope visi od onoga koji
odgovara konformnom postupku, nikoga
ne iznenaduje. Ali, za ispodgodisnji period
konformne kamate su manje od odgovarajuc¢ih
kamata obracunatih primenom prostog
kamatnog racuna. Detaljnim poredenjem
uocavamo da:

* na kraju prve godine dobijamo jednake
kamate primenom prostog kamatnog racuna
i konformnog sloZenog obracuna;

* Stoje nominalna kamatna stopa veca, vecaje
i razlika koja se javlja upotrebom relativne
kamatne stope;

¢ iznoskamate dobijen primenom konformnog
obracuna je tokom godine konstantno manji
od iznosa dobijenog prostim kamatnim
racunom;

* najveca razlika izmedu navedenih iznosa
je polovinom godine (na sredini), njena
velicina je rastuca funkcija inicijalne godisnje
kamatne stope;

* u uslovima niskih realnih kamatnih stopa
povecava se motiv za zaduzivanje i smanjuje
motiv za kreditiranje.

Stvarna cena kredita

Ako posmatramo odredenu kreditnu
transakciju kao finansijski tok, mozemo da
uoc¢imo da se u njemu pored pozajmljenog
iznosa (koji dospeva odjednom ili u viSe rata) i
periodi¢ne otplate obi¢no pojavljuju i odredeni
troskovi - naknade i provizije za korisnika kredita
koji nastaju po osnovu ugovorene kamatne
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stope. S tim u vezi se moZe postaviti hipoteza da
na povecanje kreditorove profitabilnosti takode,
uticu i nekamatni prihodi kod takvih transakcija.
Za sinteticki parametar, kojim izrazavamo cenu
novca, uobicajeno se uzima efektivna kamatna
stopa (EKS). EKS omogucava da uporedimo
troskove ili povrate medu proizvodima koji
imaju razlic¢itu strukturu naknadai druge uslove.
Zakonom o zastiti korisnika finansijskih usluga
propisano je da su banke duzne da efektivnu
kamatnu stopu obracunavaju na jedinstven
propisan nacin radi poredenja istovetnih ponuda
razlicitih davalaca finansijskih usluga. Znacaj
ovog parametra je vrlo jasan: bar nacelno daje
mogucnost da unapred procenimo koliko ¢e nas
zaista kostati novac, pri ¢emu se izbegava rizik
procene samo na osnovu objavljene kreditorove
kamatne stope koja je inace znacajna, ali ne
i jedini element cene pozajmljenog novca.
Koriséenjem efektivne kamatne stope odnosi na
kreditnom trzistu postaju znatno transparentniji.
U pojedinim evropskim zemljama je relativho
rano propisano koris¢enje EKS kao osnove za
poredenje konkurentskih kreditnih ponuda,
posebno kod potrosackih kredita, kod kojih
su inace (zbog mneprofesionalnih kupaca)
mogucnosti za prevaru, objektivho govoredi,
znatno vece nego kod kredita privredi. Stoga,
kod najobicnije primene principa ekvivalencije
glavnice: na jednoj strani svi prilivi, na drugoj
svi odlivi, EKS koriguje oba dela finansijskog
toka tako da sadasnje vrednosti postanu jednake.
Parametar EKS je jednak onoj godi$njoj kamatnoj
stopi koja se dobije resenjem sledece jednacine:

n

m a: b
Z J :z(n?)tk

AU
= A+ g

Iako je svakom ekonomisti ovaj izraz u
potpunosti jasan ipak, radi kompletnosti zapisa
detaljnije ¢emo predstaviti navedene elemente,
¢iji se znacaj ponekad pogresno tumaci i dodati
jos neka upozorenja koja ni profesionalcima
nisu sivisna. Simboli znace: M- ukupan broj
primljenih iznosa; a- pojedinacno primljeni
iznosi; t- trajanje godisnjeg ili ispodgodisnjeg
intervala od dospeca prvog primljenog iznosa
do valute j-tog primljenog iznosa; n- ukupan
broj placenih iznosa; b, pojedinacno placeni
iznosi; t,- trajanje godisnjeg ili ispodgodiSnjeg
intervala od momenta dospeca prvog primljenog
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repaid in one single amount precisely upon
expiry of the period of one year, irrespective of
how frequent was the capitalisation. Conform
interest rate which corresponds to the annual
period of capitalisation M may be most easily
found by calculating the interest conform factor,
and then on its basis the interest rate. Hence,
we have decursive calculation, annual interest
rate p% and interest capitalisation M times per
year. The required conform interest rate may
be designated with pkM. The final value of
principal C, with the annual capitalisation is
equal to C, (1+p/100). For M-times capitalisation
during one year, using the basic format of
compound interest account, we calculate the
corresponding final value by multiplying C;
with Mth potential of the interest factor for the
new period of capitalisation. On the basis of the
requirement for the final values to be equal, we
have the following equation:

M
DM J

12 =l
100

100

from which we can derive the format for the
conform interest rate PkM:

[ »
=100 M1+ 2 g
P { 100 J

Obviously when this format is applied
we encounter concrete values for M (square
root of semi-annual capitalisation, fourth
for the quarterly, twelfth for monthly, and
365th i.e. 366th for the most frequent daily
capitalisations).

Example: Let us calculate now the conform
interest rate for the semi-annual and quarterly
capitalisation if the interest rate is 11%, p.a and
compare them with corresponding relative
interest rates from the previous example.

Conform interest factor r is obtained from
the nominal one by a simple calculation of
the mth root. For the interest rate of 11% the
annual interest factor r amounts to 1.11, hence
the corresponding conform interest factor
(rounded up to eight decimal places):

11

r. = [l+— =1,053565375
s 100

Joon
r, = 41+—— =1,026433327
q 100

Obviously, the respective interest rates 5.36%
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p-s. and 2.64% p.q. are lower than the relative
semi-annual interest rate p/2 = 5.5%; and the
relative quarterly interest rate p/4 =2.75%.

We shall notice here once again the difference
between conform and the relative interest rate.
In case when M > 1 (more frequent interest
accrual) relative interest rate is higher than the
conform one and thus is yielding higher interests
and higher final value. Example clearly shows
(even in our own perception) that differences
between relative and conform interest rates are
not negligible even in case of lower interest rates.
It is true that with the fall of interest rates these
differences are decreasing, however, the fact
that the debtor who had borrowed 10,000,000.00
dinars with a three months maturity at an annual
rate of 11%, with the application of the conform
interest rate should pay 264,333.27 dinars of
interest, but with the application of the relative
interest rate he must pay as much as 275,000.00
dinars. Generally speaking, we have two
undisputable facts:

1. When interest rates are high, application
of the relative interest rate is a complete
nonsense, it is not correct and from the
aspect of the debtor it is “loan sharking”;

2. When interest rates are lower (in the value
of only several percentages) the application
of the relative interest rate is appropriate,
because it is very simply close to the
conform interest rate, and it is not surprising
that in the western financial systems the
“proportional method”, in spite of EU
criticism, is still a predominant rule for
interest rate calculation.

Once we have mastered computation of
the conform interest factor for one period of
capitalisation, continued calculation is simply
brought down to the application of the basic
format of the compounded interest account
C =C,r", which is completely universal, but
what must be taken into account is that the
value of the interest factor must be adjusted
to the real period of capitalisation and that
we have for the exponent the number of such
periods. Let us remind those who have perhaps
forgotten the mysterious secondary approaches
to the calculation of roots that we can write
down the root in the form of the degree where
the exponent is the fraction.

Therefore, what generally prevails is the



iznosa do valute k-tog placenog iznosa. Kao
Sto mozemo da vidimo, dolazi do finansijskih
tokova koji se odvijaju potpuno proizvoljno.
Vremenski intervali koji se pojavljuju u
imeniocu sa obe strane jednacine mogu biti bilo
koji, ali svaki od njih se meri od dospeca prvog
iznosa koji duznik prima po osnovu odobrenog
kredita. Trazenu kamatnu stopu i mozemo
izracunatina tri nacina: algebarskim reSavanjem
jednacine, uzastopnim aproksimacijama, ili
pomocu racunara. Ipak, preporuka je da se
radi preciznosti i brzine racunanja koristi
treca opcija. Radi detaljnijeg prikaza uticaja
administrativnih fiksnih troskova na EKS
sumira¢rmo dva pojednostavljena primera.

Primer 1. Po kojoj efektivnoj kamatnoj stopi
je posuden novac ako smo 01.01.2010. godine
uzeli zajam u iznosu od 1.100,00 $ i vratili
1.350,00 $ 30.06.2011?

Na levoj strani prethodne jednacine
je iznos primljenog zajma, (od kojeg nije
oduzeta kamata), jer je njegova valuta startni
datum za racunanje kamatnog perioda.
Duzina vremenskog intervala vracanja zajma
do 30.06.2011. prema nasem brojanju dana
(uzimamo u obzir prvi dan a poslednji ne)

iznosi 545 dana: (365+31+28+31+30+31+29=545).

1.350,00
545

(1+i)365

1.100,00= =1+1=1,1470069

EKS =14,70 %

Primer 2. Analizirajmo za koliko e se
promeniti rezultat iz prethodnog primera ako
uzmeno u obzir da je duznik morao u skladu
sa ugovorom o kreditu platiti 56 $ na ime
manipulativnih troskova?

Ova promena znaci da je duznik umesto
1.100 $ primio samo 1.044 $, Sto primenom istog
postupka daje slede¢u EKS:

1.350,00
545

(1+1)365

1.044,00 = =1+i=1,1879

= EKS=18,80%

Poredenjem dobijenih rezultata uocavamo
da je osnovni efekat administrativnih fiksnih
troSkova jasno vidljiv - kredit sada kosta kao
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da je odobren po godisnjoj kamatnoj stopi
od 18,80% i bez dodatnih troskova. U tom
kontekstu treba istaéi i to da se EKS ne moze
koristiti za direktno poredenje kreditnih
poslova ako se razlikuju ostali kreditni uslovi.

Kratkorocne transakcije

Za ilustraciju razlika u performansama

u nastavku c¢emo oblikovati nekoliko
pojednostavljenih primera.

Za pocetak pretpostavimo da dve investicije
koje obezbeduju godisnji prinos od 11%,
dospevaju za 185 dana. Za prvu se koristi prosti
a za drugu konformni obrac¢un kamate. Kolika
je razlika u prinosima i koliki bi trebao da bude
godisnji prinos druge investicije da bi u datom
trenutku dala isti prinos kao prva?

Prinos koji ostvaruje prva investicija za 185

dana (neprestupna godina) je jednak:

Cpd _ Cx11x185
36500 36500

=0,055753.....C = (5,57%)C

A druga:

/365
CH}+§%} 4}:c@4ﬂ855654)=opy82m

C = (5,43%)C.

Razlika izmedu ova dva rezultata je
oCigledna. Oni koji se bolje razumeju u
apsolutne i relativne greske, re¢i ¢e da je
razlika znacajnija ukoliko je glavnica C veca.
Generalno, da bi druga investicija postigla isti
prinos, njen godisnji prinos bi trebao biti takav
da vredi:

C

Pxd _ Iy
36500

ili

P d 365/d
=100 | 1+ X -1
Pk ( 36500}

365/185
11x185
Px = 100((1+7j -1} =11,30%

36500

Na osnovu numericke ilustracije i dobro
poznate cinjenice da pri datoj kamatnoj stopi
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equivalency of writ: T/x_nz ("\’/;)n =x"'™ . It
should not be forgotten here that rising to a
powerhastheadvantageinrespectto division, so
that we must place the quotient in the exponent
between brackets. By means of calculator we
can easily compute the corresponding roots. For
the computation of the interest rates for typical
deals within the scope of one year in principle
we have at least three manners at our disposal:
(1) the simple interest calculation; (2) the
compounded interest calculation - conformed
calculation, and (3) the compounded interest
calculation - relative calculation. Let us have a
look at a concrete example and find out what
are the amounts of interest by the application
of all of these three methods, together with the
other unchangeable variables (principal, annual
interest rate, period of capitalisation). As the
time is expressed in days for both versions of
the compound interest account we will apply
daily capitalisation.

There are three banks that are calculating
interest rate on deposits of 10% annually,
where the first one is using the simple interest
calculation, the second one conform version of
the compounded interest calculation with daily
capitalisation, and the third one is applying
the compounded interest calculation and the
relative interest rate. What is the final value of
deposit in all of the three banks after 185 days,
if in each one of the banks deposit was made
of one million five hundred thousand dinars?

In case of the first bank which is applying
the simple interest calculation, the final value is:

Cpd
36500’

Cigs =Co +
under the assumption that the (K, 365) was
applied as the manner of counting days.

In the second bank, at that moment, the
accumulation was the following:

185
Cyg5 = Cort® =1.500.000{365/1 +%} =1.574.240,62

The third bank had maximized the principal:
10 7

365

Cigs = Cor'™® =1.500.000 L+ =1577.976.13

It comes as no surprise to anyone that the

result which we have obtained by applying

the relative interest rates is higher than the one

which corresponds to the conform procedure.

Yet for the under-annual period, conform

interests are lower than the corresponding

interests calculated by using the simple interest
account. Detailed comparison shows us the
following:

¢ By the end of the first year we obtain equal
interests when applying the simple interest
calculation and the conform compounded
calculation;

* The higher the nominal interest rate, the
higher the difference which appears when
using the relative interest rate;

® The amount of interest obtained when using
the conform calculation is during the year
constantly lower than the amount obtained
by the simple interest calculation;

* The highest difference between the said
amounts appears in the middle of the year
(in the mean), and its value is the growing
function of the initial annual interest rate;

* In the situation of low real interest rates
motivation is on the rise for borrowing and
motivation falls for crediting.

Real price of credit

If we are to assess a certain credit transaction
as a financial flow we can notice that within
this flow, in addition to the amount borrowed
(which matures either in one term or in several
repayment instalments) and the periodical
repayment, what usually appear are also certain
costs - fees and commissions to be charged on
the credit beneficiary, which arise on the basis
of the contracted interest rate. In with respect
a hypothesis may be made that on the increase
of the creditor’s profitability what also has an
impact are the non-interest revenues in such
transactions. For the synthetic parameter which
serves to express the price of money, what is
usually used is the effective interest rate (EIR
- EKS). EIR allows us to compare costs or
returns among products which have a different
structure of fees and other conditions. The Law
on Protection of Users of Financial Services
prescribes that the banks must calculate the
effective interest rate in a single prescribed
manner for purpose of comparison between
identical offers of different providers of financial



proste kamate u okviru jedne godine
rastu brze nego konformne, uocavamo
da obracun kamata za 185 dana po stopi
od 11% pokazuje da je prinos dobijen po
prostom kamatnom racunu ekvivalentan
godisnjem konformnom rastu glavnice
koju daje godisnja kamatna stopa 11,30%.
Istovremeno, rezultat nije ovisan samo
o odredenoj kamatnoj stopi, nego i o
trajanju posla. Pri datoj kamatnoj stopi
razlike su najvece kod srednjorocnih HoV
(npr. Sestomesecne). Na godiSnjem nivou,
razlike svakako nema, jer je konformna
kamatna stopa odredena tako da godisnji
prinos bude jednak onom koji bi dobili
primenom prostog kamatnog racuna. S
obzirom da je konformni obracun kamate
poslednjih godina bio dominantan metod
kod kratkoro¢nih depozita, posebno kada
govorimo o bankarskom sektoru, primena
drugih nacina zahteva da se rezultati konvertuju
u ekvivalentnu konformnu kamatnu stopu. Ovo
posebno vazi ako se odstupanju od konformog
obracuna pridruzuju sledeéi prateci elementi:
a) posrednoizrazavanje prinosasdiskontovanom
vrednosti investicije na pocetku transakcije;

ili kursom hartije od vrednosti kao procenta

njene konacne vrednosti i
b) razlic¢iti nacini brojanja dana, na primer,
upotreba 360 dana kao standardne duZzine
godine.

U kontekstu navedenog analizirajmo sledeci
primer.

Pretpostavimo da ¢e duznik za d dana
vratiti glavnicu C i pripadajuce dekurzivne
kamate obracunate po konformnom metodu
uz godisnju kamatnu stopu p,(%). Koliko bi
iznosila ekvivalentna godisnja kamatna stopa
p,, ako bi primenili prosti kamatni racun?

Radi se o obrnutoj funkciji cije reSenje je
narocito znacajno za one koji su vec vezali
sredstva uz konformnu kamatnu stopu, ali su
medutim, inspirisani drugim opcijama. p,; se
dobija resavanjem sledece jednacine nakon cega
se popunjava tabela.

36500 [P d/365_1
PN d 100
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Tabela 1. Pregled preracunatih dekurzivnih
Erostih kamatnih stopa u ekvivalentne dekurzivne
onformne kamatne stope

Kamatna stopa

Dani

5% 7% 9% 10% 12% | 15%
5 4,88% | 6,77% | 8,62% | 9,54% |11,34% |13,99%
10 |4,88% | 6,77% | 8,63% | 9,54% |11,35% | 14,00%
15 |4,88% | 6,78% | 8,63% | 9,55% |11,36% |14,02%
20 |4,89%| 6,78% | 8,64% | 9,56% |11,37% | 14,03%
25 |4,89%| 6,78% | 8,64% | 9,56% |11,38% | 14,04%
30 |4,89%| 6,78% | 8,65% | 9,57% |11,39% | 14,06%
60  |4,90% | 6,80% | 8,68% | 9,61% |11,44% | 14,14%
90 [491%| 6,82% | 8,71% | 9,64% |11,49% |14,22%
120 {4,92% | 6,84% | 8,74% | 9,68% |11,55% | 14,30%
180 [4,94% | 6,88% | 8,80% | 9,76% |11,66% | 14,47%

U mnogim slucajevima, imamo moguénost
obavljanja kratkoro¢nih poslova na nacin
da duznik primi diskontovanu vrednost
nekog "okruglog" konacnog ugovorenog
iznosa. Diskont moze biti pokrenut kako na
anticipativan tako i na dekurzivan nacin. Prvi
je karakteristican za klasi¢cne menice, gde
se meni¢ni diskont oduzima od nominalne
vrednosti glavnice. Slican pristup sre¢emo u
proceni raznih trezorskih i blagajnickih zapisa,
sli¢nih kratkorocnih hartija od vrednosti kao
i kod drugih klasi¢nih kratkoro¢nih kreditnih
poslova. Radi objasnjenja razlika u obracunima
oblikovan je slededi primer.

Preduzece je dobilo ponudu od banke za
kredit za likvidnost na d dana sa anticipativnim
prostim kamatama i godisSnjom kamatnom
stopom p,,. Kolika treba da bude kamatna
stopa p, druge banke koja koristi konformni
dekurzivni obracun sa dnevnom kapitalizacijom
da bi uslovi bili ekvivalentni?

Pre svega, ne smemo zaboraviti da kod
anticipativnog obracuna osnovicu za obrac¢un
kamate ¢ini konacna vrednost glavnice. Duznik
zapravo dobija (na pocetku) umanjenu glavnicu,
$to znaci da smo u potrazi za konformnom
godisnjom kamatnom stopom p, koja ¢e na
anticipativan nacin umanjenu glavnicu C
ponovo vratiti na njenu pocetnu vrednost. To

1 S tim u vezi treba napomenuti da Evropa sistematski podsti¢e primenu preciznog racunanja vremena - Exact/Exact ili
Atual/Actual, ili pak primenu japanskog nacina - Actual/365.
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services. The significance of this parameter is
very clear: at least in principle, an opportunity
is given to us to assess in advance just how
much the money will cost us, where the risk
is avoided of making assessment only on the
basis of the published creditor’s interest rate,
which is in itself a significant but not the only
element in the price of borrowed money. By
using the effective interest rate the relationships
prevailing on the crediting market become
considerably more transparent. In certain
European countries there was a rather early
prescription of the use of the EIR as basis for
comparison of the competitive crediting offers,
especially in case of consumer credits, where
otherwise (because of unprofessional buyers)
the opportunity of fraud were, objectively
speaking, much higher than in case of corporate
crediting. Hence, even in the most ordinary
application of the principle of equivalence of
the principal: on the one side we have all the
inflows, and on the other all the outflow where
EIR corrects both parts of financial flow so that
the present values become equal. Parameter
EIR is equal to that annual interest rate which
is obtained by solving the following equation:

n

z . :z(lf;tk

Nt
= A+ g

Although every economist can perceive
with full clarity this equation, for purpose of
offering complete elaboration of our topic we
shall present in more detail the above stated
elements, whose importance is at times rather
erroneously interpreted, and we shall offer
advice that some additional caution, even for
the high professionals, is never superfluous.
The symbols designate the following: M- total
number of received amounts; a- individually
received amounts; t- duration of the annual
or under-annual interval from maturity of the
first received amount up to the value date of
the jth received amount; n- total number of
paid amounts; b, - individually paid amounts;
t- duration of the annual or under-annual
interval from the moment of maturity of the
first received amount up to the value date of
the k-th paid amount. As we can see, what
occurs are the financial flows which are taking
place completely at random (arbitrarily). Time

intervals that appear in the nominator on both
sides of the equation may be any ones, but each
one of them is measured from the maturity of
the first amount that the debtor receives on the
basis of the credit granted. The required interest
rate i may be calculated in three ways: through
the algebra solution of the equation, through
consecutive approximation, or by means of a
computer. Nevertheless, it is recommended that
for the sake of precision and efficiency the third
option be used for computation. For purpose of
a more detailed presentation of the impact that
the administrative fixed costs have on the EIR,
let us summarize the two simplified examples.

Example 1- What is the effective interest
rate at which the money was borrowed if on
1 January 2010 we have taken a loan in the
amount of 1,100.00 $ and have repaid 1,350.00
$ on 30 June 2017?

On the left side of the previous equation is
the amount of the loan received (from which
the interest was not subtracted) because its
value date is the starting date for calculation
of the interest period. The length of time
interval for loan repayment up to 30 June
2011, according to our calculation of days (we
are taking into consideration the first day,
but not the last day), amounts to 545 days
(365+31+28+31+30+31+29=545).

1.350,00
545

(1+i)365

1.100,00= = 1+1=1,1470069 EKS =14,70 %

Example 2 - Let us analyze how much the
result from the previous example will change
if we take into consideration that the debtor
had to pay, under the loan agreement, 56 $ for
administrative costs.

This change means that the debtor, instead
of 1,100 $, received only 1,044 $ which under
the same procedure gives us the following EIR:

1.350,00
545

(1+i)365

1.044,00 = =1+1=1,1879

= EKS=18,80%

Comparison of the obtained results shows
that the basic effect of administrative fixed costs
is clearly visible - the loan now costs as if it was
granted at an annual interest rate of 18.80% and



znaci da mora biti zadovoljena sledeca relacija:

«d d/365
cl1-PAN T Pr )
36500 100

Iz ovog obrazca dobijamo izraz za kamatnu
stopu p, kao funkciju date anticipativne
kamatne stope p,, i kamatnog perioda:

36500
Px =

365/d
o -1

Tabela 2. Anicipatvne kamatne stope i prosti
kamatni rac¢un ekvivalentne dekurzivnim
konformnim kamatnim stopama

Kamatna stopa

Dani
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Na osnovu jednog od oblika lako mozemo
izracunati vreme d, koje je obicno poznato.
Medutim, interesantnije je izracunavanje
kamatne stope p,; kada su ostale velicine
poznate. U stvari, ¢ak i ne moraju da budu
eksplicitno poznate C i C, dovoljan je samo
njihov odnos, za koji se u nekim slucajevima
koristi termin "kurs" naravno, izrazen u
procentima, u suprotnom se mnozi sa 100.
Pogledajmo sledeci primer.

Po kursu od 99,17 preduzece je kupilo
dekurzivnu diskontnu hartiju od vrednosti

5% | 7% | 9% | 10% | 12% | 15% koja dospeva za 29 dana. Koliki je prinos te

. . y »
5 5,13% | 7.25% | 9,42% | 10,52% | 12,76% | 16,20% HoV, meren prostim kamatnim racunom?

Termin "diskontna hartija od vrednosti"
10 513% | 7,26% | 9,43% |10,53% | 12,77% | 16,22% .y v . ..
obi¢no znaci da nominalna vrednost hartije

15 | 5,13% | 7,26% | 9,44% |10,54% | 12,78% | 16,24% dospeva nakon odredenog vremena, koju

20 | 5,14% | 7,27% | 9,44% | 10,55% | 12,79% | 16,26% na pocetku perioda kupujemo po njenoj

o5 5,14% | 7.27% | 9,45% | 10,56% | 12,81% | 16,27% diskontovanoj vrednosti. Cesto se direktno

naziva samo kurs, tako da diskontnu stopu

30 514% | 7,27% | 9,45% | 10,56% | 12,82% | 16,29% treba na osnovu njega samo izracunati.

60 | 515% | 7,29% | 9,49% |10,61% | 12,88% | 16,40% Na osnovu matematicke formule (*) p,

90 5,16% | 7,32% | 9,53% | 10,66% | 12,95% | 16,51% se iznalazi kao funkcija pocetne i konacne

120 |517% | 7,34% | 9,57% | 10.70% | 13,02% | 16,63% | | 8l@vnice i vremena za koje se kamata
obracunava:

180 |519% | 7,38% | 9,64% |10,80% | 13,17% | 16,86%

_36500(C—-Cgy) 36500100-k

Na osnovu tabele mozemo da zaklju¢imo
da nas jednomesecni kredit (30 dana) po
anticipativnoj kamatnoj stopi od 10% p.a.
dekurzivno gledano, i uvazavajuci konformni
obracun kosta 10,56% na godisnjem nivou.
Diskontovani iznos koji korisnik kredita
primi na pocetku kreditnog perioda mozemo
izracunati i na dekurzivan nacin. Dat je
kao odgovor na pitanje: na koju nepoznatu
vrednost pocetne glavnice C, treba obracunati
kamate za d dana po datoj kamatnoj stopi (na
prosti ili konformni nacin) da bi dobili krajnji
rezultat ekvivalentan ugovorenom iznosu C?
U konformnom obracunu dobijamo pocetni
primljeni iznos jednostavnim delenjem konacne
glavnice sa konformnim kamatnim faktorom,
Sto odgovara d dnevnoj kapitalizaciji. Ako
koristimo prosti kamatni racun C,se dobija na
osnovu sledece relacije:

Px dc, d K

Ovde smo sa k oznacili "kurs" vrednosnog
papira koji govori koliko novcanih jedinica na
pocetku transakcije treba platiti za ispla¢enih
100 jedinica na kraju. U nasem primeru, na
osnovu konkretnih podataka rezultat je sledeci:

36500 100—k _ 36500 100 99,17
Px d k 29 99.17

=10,53398
ili u procentualnom formatu 10,53%.
Dugorocne transakcije

Ovde ¢emo analizirati nekoliko primera
iz oblasti rente i kredita kao najatraktivnijih
dugoroc¢nih poslova. Obi¢na periodi¢na uplata
koja u nasim uslovima postaje sve aktuelnija je
renta. Pojam "renta" znaci pravo na povremeno
dospevajuce iznose. Problem moZzemo postaviti
na slededi nacin: koliko bismo trebali uloZziti
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without additional costs. In this context it is also
necessary to point out that EIR can not be used
for direct comparison of credit transactions if
other crediting terms are different.
Short-term transactions

In order to illustrate differences in
performances we shall now create several
simplified examples.

For the starters, let us assume that two
investments that provide annual return of
11% are maturing in 183 days. For the first
one, simple and for the other conform interest
calculations are used. What is the difference
in yields and how high should be the annual
return on the second investment in order for it
to yield at the given moment the same return
as the first one?

Return which the first investment makes in
185 days (not a leap year) is equal to:

Cpd _ Cx1 xI85
36500 36500

=0,055753.....C = (5,57%)C

11, .
The second investment:

/365
1+
100

11
C = (5,43%)C.

The difference between these two results is
obvious. Those who are more conversant with
the absolute and relative errors will say that the
difference is more significant if the principal C
is higher. Generally speaking, in order for the
second investment to reach the same return its
annual yield should be such to be worth the

following:
d/365
Cpynd
PNE gl e e
36500 100
or

P d 365/d
=100| | 1+—X -1
Px ( 36500j

-1 ::C(IJ 185/365-1)=(L05432""

11x185 365/185
P =100/ | 1+ — -1|=1130%
36500

On the basis of the numerical illustration
and the well known fact that at the given
interest rate simple interests within one year
are growing faster than the conform ones, we
notice that calculation of interest for 185 days,
at a rate of 11%, shows that the return obtained
with the use of the simple interest calculation
is equivalent to the annual conform growth of
principal which yields the annual interest rate
of 11.30%. Concurrently, the result is not only
dependent on the given interest rate, but also
on the duration of the transaction. At the given
interest rate, the differences are the highest in
case of medium-term securities (for example, six-
month securities). At the annual level, certainly
there are no differences as conform interest rate is
determined in such a way that the annual return
should be equal to the one that would be obtained
by the use of the simple interest account. In view
of the fact that the conform interest calculation,
over the last several years, has become a
predominant method for short-term deposits,
especially when we are speaking of the banking
sector, application of other methods requires for
the results to be converted into the equivalent
conform interest rate. This especially applies if
the digression from conform calculation is joined
by the following accompanying elements:

a. Indirect expression of return with the
discounted value of investment at the
beginning of the transaction; or market
price of security as the percentage of its final
value, and

b. different ways of calculating days, for
example, the application of 360 days as the
standard length of the year.! In the context
of the above stated, let us analyze the
following example.

Let us assume that the debtor will repay
in d days the principal C and the appurtenant
decursive interests calculated in the conform
method, with the annual interest rate of pk(%).
What would be the amount of the equivalent

1 In this respect, it should be underlined that Europe has systematically been encouraging the implementation of precise
day count - Exact/Exact or Actual/Actual, or the implementation of the Japanese method - Actual/365.



da bi deset godina dobijali na kraju meseca po
5.000,00 dinara, ako je godisnja kamatna stopa
7%, obracun kamata konformni i mesecna
kapitalizacija? To je uobicajena pocetna vrednost
120 postnumerandnih iznosa po 5.000,00 dinara,
mesecni diskontni faktor koji se odreduje na
slican nacin je jednak 12-tom korenu godisnjeg
diskontnog faktora 1,07. Odgovarajuci koren
1,00565415
decimalnih mesta. Prema formuli sadasnja

iznosi zaokruzeno na osam

vrednost postnumerandnih iznosa je:

Q" -1 5000 (1077 -1
q

-1 F1,07)12° {107 -1

S, =434.770,05 din

Sy =——
q

Dobijeni rezultat pokazuje da bi za deset
godina stalne mesecne rente od 5.000,00 dinara
trebalo uz datu kamatnu stopu uloziti gotovo
435.000,00 dinara. To je ¢injenica koja donekle
umanjuje atraktivnost takvih transakcija. Ako
ovaj zadatak resimo pomocu realne kamatne
stope, koja se moze dobiti za takve transakcije
od 4 - 5% godisnje, vide¢emo da kratkorocno
odricanje od likvidnosti moze da osigura takav
periodi¢ni tok ali mnogo bolnije. S tim u vezi
mozemo da zakljué¢imo da su atraktivne samo
rente sa predthodnom dugoro¢nom stednjom.
Pogledajmo slede¢i numericki primer, ili jos
bolje, njegov rezultat.

Izracunajmo visinu potrebnih mesecénih
prenumerandnih uplata, ako Zzelimo da
40-godiSnjom Stednjom priustimo rentu od
5.000,00 novcanih jedinica mesecno u trajanju
od 20 godina, koja ¢e se po 12-mesecnom
moratorijumu isplacivati postnumerandno uz
godisnju kamatnu stopu od 5%, konformni
obracun i mesecnu kapitalizaciju. Sa ovim
podacima, iznos mesecne Stednje je jednak:

5.000 (R/2 1,05 )240 "L _ 493.26din

a= (IM)ZSl (lm)ztso o

Primer pokazuje da je moguce sa dovoljno
dugim periodom Stednje kontrolisati likvidnosna
opterecenja i obezbediti dobru rentu.

Nedovoljna razvijenost i dubina trzista
kapitala uti¢u da srpska preduzeda kao eksterne
izvore finansiranja velikim delom koriste kredite.
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Svaki izvor finansiranja ima svoju cenu i zadatak
finansijske funkcije je da obezbedi da se obavi
ciljni posao sa najnizim ukupnim troskovima
kapitala. Kreditna ekspanzija u Srbiji pocela
je pre desetak godina dolaskom velikog broja
stranih banaka i pruzanjem raznovrsne ponude
koja je bezuslovno prihvatana. Velika potreba
za eksternim izvorima finansiranja zamagljuje
uslove kredita, tako da se mnogo ne razmislja
o kamatama. Kredite moZemo grubo podeliti na
kratkorocne i dugorocne. Tipi¢na granica izmedu
ovedve vrstejejedna godinakao vreme konac¢nog
vracanja. Za katkorocne kredite koji finansiraju
tekucu aktivnost i likvidnost preduzeda koji
su pokriveni kratkorocnim izvorima najcesée
se koristi prosti kamatni racun. Za dugorocne
kredite koji imaju karakter investicionih ulaganja
i otplacuju se po nekoliko godina, najcesce se
koristi sloZeni kamatni racun. Iako kod kreditnih
poslova bar u principu, sre¢emo kako dekurzivni
tako i anticipativni obra¢un kamate, ovde ¢emo
se fokusirati na prvu verziju.

Kao sto je poznato, banke koriste dva
nacina - rate i anuitet. Prvi nacin se zasniva
na pretpostavci jednakih otplata a sastoji se
od iznosa glavnice koji je jednak u svakoj
rati i kamate. Kako se otplatom rata smanjuje
glavnica i kamata je svaki mesec sve niza jer se
obrac¢unava na sve manju glavnicu. Medutim,
rata u prvim godinama je veca nego anuitet.
Ovaj nacin otplate je ¢es¢i kod kredita pravnim
licima, koja u ra¢unovodstvu plac¢anje kamata
razlicito tretiraju.

Anuitet je iznos kojim se otplacuje kredit
ili zajam u odredenom vremenskom periodu,
odnosno, utvrdeni iznos koji se otplacuje
postepeno prema amortizacionom planu. U
anuitet je ukljucen deo duga i pripadajuce kamate,
a odreduje se tako da po dospecu dug bude
u potpunosti isplacen. U pocetnim periodima
otplate vece je ucesce onog dela koji se odnosi na
kamatu, a manje dela koji se odnosi na glavnicu.
Sa protokom vremena taj odnos se menja u
obrnutom smeru. Zakonodavstvo na neki nacin
daje prednost prvom delu: kada duznik placa
zajmodavcu fiksni iznos on prvo pokriva kamatu
(i sve druge troskove), a ono Sto je preostalo
smanjuje dug. Anuitet sa svojom konstantnom
visinom kao Sto je mesecni, primereniji je za
transakcije sa fizickim licima, gde u njihovo ime
ali i za njihov ra¢un na anuitet sugerise njihov
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annual interest rate p, if we were to apply the
simple interest formula?

It is a question here of a reverse function
whose solution is especially important for
those who have already pegged the funds to
the conform interest rate, but have however,
become inspired by other options. p, is
obtained by solving the following equation and
thereupon the table is presented.

36500 P d/365_1
PN d 100

Table 1 Preview of decursive simple interest rates
recalculated into equivalent decursive conform
interest rates

Interest rate

Days

5% 7% 9% 10% 12% 15%
5 4.88% | 6.77% | 8.62% | 9.54% |11.34% | 13.99%
10 4.88% | 6.77% | 8.63% | 9.54% |11.35% | 14.00%
15 4.88% | 6.78% | 8.63% | 9.55% |11.36% | 14.02%
20 4.89% | 6.78% | 8.64% | 9.56% |11.37% | 14.03%
25 4.89% | 6.78% | 8.64% | 9.56% |11.38% | 14.04%
30 4.89% | 6.78% | 8.65% | 9.57% |11.39% | 14.06%
60 490% | 6.80% | 8.68% | 9.61% |11.44% |14.14%
90 491% | 6.82% | 8.71% | 9.64% |11.49% | 14.22%
120 [4.92% | 6.84% | 8.74% | 9.68% |11.55% |14.30%
180 |4.94% | 6.88% | 8.80% | 9.76% |11.66% | 14.47%

In many cases, we have the option to
execute short-term transactions in the manner
that the debtor receives a discounted value of
some “rounded up” final contracted amount.
The discount may be activated both in the
anticipatory and in the decursive manner. The
first one is characteristic for the classic draft
bills, where the draft discount is subtracted
from the nominal value of the principal. Similar
approach is encountered in the assessment of
different treasury bills, similar securities and
in other classic short-term crediting deals.
For purpose of explaining the differences in
calculation, the following example is offered:

The Company has received from the bank
an offer for liquidity credit on d days with
anticipative simple interest and an annual
interest rate of p,,. How high should the
interest rate p, be of the other bank which is

using conform decursive calculation with the
daily capitalisation in order for the terms of the
credit to be equivalent?

First of all, we must not forget that in case
of anticipative calculation the basis for interest
calculation is the final value of principal. The
debtor actually receives (at the beginning) the
decreased principal, which means that we are
in search of conform annual interest rate p,
which will, in an anticipative way, return the
decreased principal C to its initial value. This
means that the following relation must be
satisfied:

C(l

From this equation we obtain the expression

Panx

d d/365
[1+pK) -C
100

36500

for the interest rate p, as the function of the
given anticipative interest rate p,,, and the
interest period:

36500

365/d
=100 | — 2> | o]
Px {36500—pA)N xd}

Table 2 Anticipative interest rates and simple
interest calculation equivalent to decursive
conform interest rates

Interest rate

Days

5% 7% 9% 10% 12% 15%
5 5.13% | 7.25% | 9.42% | 10.52% | 12.76% | 16.20%
10 5.13% | 7.26% | 9.43% | 10.53% | 12.77% | 16.22%
15 5.13% | 7.26% | 9.44% | 10.54% | 12.78% | 16.24%
20 5.14% | 7.27% | 9.44% | 10.55% | 12.79% | 16.26%
25 5.14% | 7.27% | 9.45% | 10.56% | 12.81% | 16.27%
30 5.14% | 7.27% | 9.45% | 10.56% | 12.82% | 16.29%
60 5.15% | 7.29% | 9.49% | 10.61% | 12.88% | 16.40%
90 5.16% | 7.32% | 9.53% | 10.66% | 12.95% | 16.51%
120 | 5.17% | 7.34% | 9.57% | 10.70% | 13.02% | 16.63%
180 | 5.19% | 7.38% | 9.64% |10.80% | 13.17% | 16.86%

On the basis of this Table we can conclude

that our one-month credit (30), according to
the anticipative interest rate of 10% p.a., in
the decursive aspect, and respecting conform
calculation will cost 10.56% at an annual level.
Discounted amount which the credit beneficiary
receives at the beginning of the credit period
we can calculate also in the decursive manner.



poslodavac. Razlike izmedu obracuna su jasno
vidljive iz sledeca dva primera.

Primer 1. Uzmimo da je preduzec¢u odobren
investicioni kredit u iznosu od $ 500.000,00 po
kamatnoj stopi od 7%, dekurzivni obracun i
visegodisnju kapitalizaciju. Kredit treba vratiti
u pet postnumerandnih godisnjih rata. Prvi
korak je sacinjavanje rasporeda amortizacije.
Svaka rata iznosi petinu kredita, odnosno,
$ 100.000,00. Ostale podatke dobicemo
popunjavanjem sledece tabele:

Tabela 3. Raspored amortizacije (jednake rate)
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God | Anuitet | Kamata | Otplata O;fi;k

0 - - -| 500.000,00
1 135.000,00 | 35.000,00 | 100.000,00| 400.000,00
2 128.000,00 | 28.000,00| 100.000,00 | 300.000,00
3 121.000,00| 21.000,00 | 100.000,00 | 200.000,00
4 114.000,00 | 14.000,00 | 100.000,00| 100.000,00
5 107.000,00| 7.000,00| 100.000,00 -
z 605.000,00 | 105.000,00 | 500.000,00
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je 5, diskontni faktor g je 1,07.

Dq"(q-1) 500.000 x1,07° x (1,07 -1)
a = =
q" -1 1,07° -1

a=121.94535$

Od svakog anuiteta se oduzima kamata iz
prethodnog ostatka duga i tako dobija otplata
za tekucu godinu. Ova otplata zapravo smanjuje
ukupnu obavezu. Kao prvo, izracunajmo

podatke u prvom redu plana amortizacije:

a, =121.945,35; k = 500.000,00 * 7/100 =
35.000,00;

Q=a, - k, = 121.945,35- 35.000,00=86.945,35;
D,=D-Q = 500.000,00-86.945,35= 413.054,65 $.

Analogno tome nastavljamo postupak da
bismo dobili ceo raspored amortizacije:

Tabela 4. Raspored amortizacije (jednaki anuiteti)

Kamata; i-tog reda se racuna od ostatka P
duga, koji je dat u poslednjoj koloni God | Anuitet | Kamata | Otplata duagz
prethodnog reda. Iznos otplate (Cetvrta

.. e 0 - -1 500.000,00
kolona, poslednji red) mora uvek biti jednak
pocetnom dugu; zbir svih kamata i svih 1 121.945,35| 35.000,00| 86.945,35| 413.054,65
otplata mora biti jednak zbiru svih anuiteta 2 121.945,35| 28.913,83| 93.031,52| 320.023,13
(poslednji red u drugoj kolon). 3 | 121.94535| 22401,62| 99.543,73| 220.479,40

Primer 2. Preduzecu je odobren investicioni
kredit u iznosu od $ 500.000,00 po kamatnoj 4 121.945,35| 15.433,56 | 106.511,79 | 113.967,61
stopi od 7%. Obracun kamata je dekurzivni 5 121.945,35| 7.977,73| 113.967,61 -
a kapitalizacija viSegodisnja. Kredit treba ¥ 609.726,74 109.726,74 500.000,00]

vratiti u pet jednakih postnumerandnih
godisnjih anuiteta. Plan amortizacije mozemo
sastaviti primenom najcesce koris¢enog obrasca
za racunanje anuiteta

_Dq"(q-D
a - qll _1

Ovaj obrazac je kao osnovni oblik slozenog
kamatnog racunauniverzalanjer se odnosinabilo
koji broj rata i za bilo koji period kapitalizacije.
Neophodno je samo da se pobrinemo za to
da se diskontni faktor ¢ i broj rata n prilagode
ulaznim podacima. Konkretno, unaSem primeru
kapitalizacija je viSegodiSnja, broj rata ili anuiteta

Zbog nespretnosti sa stotinama novcanih
jedinica koje se pojavljuju u amortizacionom
planu, banka i klijent Cesto pristaju na neku
vrstu "zaokruzivanja" fiksnog anuiteta radi
lakseg racunanja. Cena toga je racunanje
tzv. kompenzatornog anuiteta, sa kojim se u
poslednjem redu plana amortizacije dobija pravi
rezultat i zatvara ceo dug. U cilju detaljinijeg
objasnjenja postupka posluzimo se podacima
iz prethodna dva primera. Uz definisane uslove
placamo prve Cetiri godine anuitet u iznosu od
$ 122.000,00. Sa poslednjim (petim) anuitetom
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It is given as an answer to the question: on
what unknown value of the initial principal C;
we should calculate interests for d days at the
given interest rate (in the simple or conform
manner) in order to obtain the final result
equivalent to the contracted amount of C? In
the conform calculation we obtain the initial
received amount by simple division of the final
principal with conform interest factor, which
corresponds to the d daily capitalisation. If we
are to use the simple interest formula, C is
obtained on the basis of the following relation:

_ Copnd -C
36500

~36500C
36500+ pyd

0 0

)

On the basis of one of the shapes, we can
easily calculate time d, which is usually known.
However, more interesting is calculation of
the interest rate p when the other values are
known. In actual fact, even C and C do not have
to be explicitly known as their ratio is sufficient,
for which in some cases the term “price” is used
and expressed, of course, in percentages, or in
the case of contrary it is multiplied by 100.

Let us have a look at the following example.

The Company has bought, at the market
price of 99.17, decursive discounted security
which matures in 29 days. How high is the yield
of this security measured by the simple interest
account? The term “discounted security”
usually means that the nominal value of security
matures after a certain period of time, which we
are at the beginning of the period buying at its
discounted value. It is often directly called the
market price so that the discount rate should be
only calculated on its basis. On the basis of the
mathematical formula (*) p,, is derived as the
function of the initial and final principal and the
time for which interest is calculated:

36500(C—Cy) 36500 100~k
Px dc, d K

Here we have designated with k the “market
price” of security which speaks of how many
monetary units should be paid at the beginning
of the transaction for the paid 100 units at the
end. In our example, on the basis of concrete
data, the result is as follows:

36500 100~k 36500 100 —99.17
PN d Kk 29 99,17

=10,53398
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or in the percentage format, 10.53%.
Long-term transactions

We shall analyze here several examples in the
field of annuity and credit as the most attractive
long-term deals. A simple periodic payment,
which in our circumstances is becoming
increasingly attractive, is the annuity. The term
“annuity” (postnumerando) designates the
right to periodic due amounts. We can present
the problem in the following manner: how
much money should a person invest in order to
receive, over a period of ten years, by the end of
the month, 5,000.00 dinars, if the annual interest
rate is 7%, with conform interest calculation
and a monthly capitalisation? This is the usual
initial value of 120 postnumerandi amounts
of 5,000.00 dinars, monthly discounting factor
which is determined in the similar way is equal
to the 12th root of the annual discounting
factor 1.07. Corresponding root amounts to
1.00565415 rounded up to eight decimal places.
According to the formula, the present value of
the postnumerandi amounts is the following:

g _aa'-l__ 5000 ({1,07)*° -1
‘g q-l (31,07)120 1,07 -1

S, =434.770,05 din

The result obtained shows that for ten years
of permanent monthly annuities of 5,000.00
dinars, together with the given interest rate,
what should be invested is almost 435,000.00
dinars. This is the fact that somewhat lowers
attraction of such transactions. If we are to solve
this exercise by means of the real interest rate,
which may be obtained for such transactions
of 4 - 5% per annum, we will see that short-
term renouncing on liquidity may insure such a
periodic flow, but much more painfully. To that
end we may conclude that only those annuities
are attractive that are linked with previous
long-term savings. Let us have a look at the
following numerical example, or even better,
let us see its result.

Let us calculate the amount of necessary
monthly prenumerandi payments if we wish to
secure, from 40-year long savings, an annuity
of 5,000.00 monetary units per month, in
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konacno amortizujemo dug. Najjednostavnije je
izracunati prva Cetiri reda amortizacionog plana
(peti = 0), i na kraju utvrditi iznos poslednjeg
anuiteta. Koriste¢i navedene informacije
zavrsimo raspored amortizacije:
Tabela 5. Anuitet izjednacavanja i raspored
amortizacije
God | Anuitet | Kamata | Otplata Ostatak
duga
0 - -1 500.000,00
1 122.000,00| 35.000,00| 87.000,00| 413.000,00
2 122.000,00| 28.910,00| 93.090,00| 319.910,00
3 122.000,00 | 22.393,70| 99.606,30| 220.303,70
4 122.000,00 | 15.421,26| 106.578,74| 113.724,96
5 121.685,71 7.960,75 | 113.724,96 -
Xz 609.685,71 | 109.685,71 | 500.000,00
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NSV = Z Ci
(1+k)!

gde je: C, - novcani tok (+ili -) u periodu i;
i- broj perioda; r - diskontna stopa ili trosak
kapitala.
Diskontna stopa koja izjednacava
sadasnju vrednost troskova sa sadasnjom
vrednosti ocekivanih novcanih primitaka od
investicije naziva se interna stopa prinosa
(IRR). Za njeno iznalaZenje primenjuje se
isti postupak kao kod NSV i upotrebljavaju
se iste formule i tablice. Razlika je u tome,
$to se metodom IRR nastoji iznaci diskontna
stopa pri kojoj je NSV jednaka nuli, dok
se metodom NSV odreduje neto sadasnja
vrednost za neku unapred odredenu

Poslednji (peti) anuitet se obracunava kao
iznos ostatka duga do pretposlednje rate i
pripadajuce kamate:

as=D, +% =D,q=113.724,6 x1,07 =121.685,71%

Kamata se dobija kao razlika
a,-Q,=121.685,71-113.724,96=7.960,75 $.
Interna stopa prinosa

Kada se razmatra opravdanost datog
investicionog projekta koristi se kao glavni
kriterijum tzv. neto sadasnja vrednost (NSV).
Investicija je ulaganje koje se vrsi u sadasnjosti, a
od koje se prihodi i koristi o¢ekuju u buduénosti.
Da bi se bududi troskovi i koristi mogli sabrati
neophodno ih je svesti na sadasnju vrednost.
NSV je zbir neto pozitivnih efekata projekta iz
njegovog ekonomskog toka, aktuelizovanih na
sadasnju vrednost predvidenom kamatnom
stopom. Da bi projekat bio prihvatljiv neto
sadasnja vrednost mora biti veca od nule, sto
znaci da pozitivni efekti projekta nadmasuju
troSkove ulaganja (Schlosser, 2002. str. 29-30).
NSV je opadajuca funkcija diskontne stope, a
na dovoljno visokom nivou postaje negativna.
Opsta formula za racunanje NSV je:

diskontnu stopu. Odredivanje sadasnje
vrednosti (diskontovanje) jednostavno je
obrnuti postupak od slozenog kamatnog racuna
(Van, Horne, 2002. str. 43). Interna stopa prinosa
pokazace maksimalnu kamatnu stopu koju
projekat moze platiti, a da se ne stvore gubici.
Njena prednost je u tome, Sto ona prikazuje
stvarnu profitabilnost projekta i u tom smislu
rezultat je razumljiv ¢ak i neupucenima u ovu
problematiku. U praksi se problem iznalazenja
IRR-a reSava pomocu nekog od softverskih
paketa, npr. Excel, koji ga izracunava sa velikom
ta¢noSc¢u ili pomocu tradicionalnih finansijskih
tablica. Mi ¢emo podi od jednostavnog primera
koji mozemo resiti i bez tehnickih pomagala.
Znamo da je za IRR karakteristi¢no to da je
nepoznata diskontna stopa, a poznate sledece
velic¢ine: (1) neto ukupni primici, (2) broj godina
u veku trajanja projekta i (3) sadasnja vrednost
projekta, koja je unapred data kao nula.

Sada mozemo da izra¢unamo IRR za
projekat koji ¢e na osnovu pocetnog ulaganja
od 100.000,00 $ u naredne dve godine vratiti
po 60.000,00 $. Kada znamo da je IRR ona
diskontna stopa pri kojoj je NSV projekta
jednaka 0, u zapisu koristimo njen odgovarajuci
kamatni faktor r koji ja za sada nepoznat. Na taj
nacin se dobije sledec¢i niz jednacina:

a a

—+—-Ip=0=> I -ar—a=0=10r" -6r-6 =0
r r

Zadnji deo jednacine smo dobili tako $to smo
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the duration of 20 years, which will be paid,
according to the 12-month moratorium, in a
postnumerandi manner, with the annual interest
rate of 5%, conform calculation and monthly
capitalisation. With this data, the amount of
monthly savings is equal to the following:

5.000 (1\2/1@)240 -1
(lm)ﬁl (1\2/@)480 §

a= = 493,26 din

This example shows that it is possible, with
sufficiently long period of savings, to control
liquidity of financial burden and secure a good
annuity.

Insufficient development and depth of the
capital market are causing Serbian companies to
use, to a great extent, credits as external sources
of financing. Every source of financing has its
own price and the task of financial function is
to secure that the targeted transaction is to be
made at the lowest total cost of capital. Credit
expansion in Serbia started some ten years ago
with the advent of a large number of foreign
banks and the availability of diversified offer
which was unreservedly accepted. Great need for
external sources of financing is rendering opaque
crediting conditions, and not much thought is
given to the interest rates. We can broadly divide
credits into short-term and long-term ones. The
typical crossing line between these two types is
one year as the time of final repayment. For the
short-term credits which are financing current
activities and company liquidity which are
covered by short-term sources, what is most
often used is the simple interest calculation. For
long-term credits which are having the character
of investment placements and are repaid over a
period of several years, most often used method
is the compound interest calculation. Although
in credit transactions, at least in principle, we
encounter both decursive and the anticipatory
interest calculation methods, we shall focus here
on the former version.

It is well known that banks are using two
ways - instalments and annuity. The first way
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is based on the assumption of equal repayments
and consists of the amount of principal which is
equal in every instalment, and the interest. As
the principal is decreasing with the instalment
repayment, the interest is every month
increasingly lower as it is calculated on an ever
decreasing principal. However, repayment
instalment during the first years is higher than
the annuity. This manner of repayment is more
frequent in credits granted to legal entities,
which are treating interest payment differently
in the accounting books.

Annuity is the amount which is used for
credit or loan repayment over the given period
of time, i.e. determined amount which is repaid
periodically according to the amortisation plan.
Annuity includes one part of debt and the due
interest, and is determined so that the debt,
upon maturity, would be fully repaid. In the
initial periods of repayment, there is a high
share of that part which pertains to the interest,
and a smaller share of the part which pertains to
the principal. With the passage of time, this ratio
is changing in a reverse direction. Legislature in
a certain way gives advantages to the first part:
when the debtor is paying the creditor a fixed
amount, he is firstly covering the interest (and
all other costs), and what remains is reducing
the debt. Annuity, with its constant amount
such as the monthly one, is more appropriate
for transactions with physical persons where
in their name but also for their account annuity
is suggested by their employer. Differences
between calculations are clearly visible from
the following two examples.

Example 1 - Let us assume that the company
was granted an investment loan in the amount of
$ 500,000.00 at an interest rate of 7%, decursive
calculation and several years of capitalisation.
Credit is to be repaid in five postnumerandi
annual instalments. The first step is to make
a schedule of amortisation. Every instalment
is equal to one fifth of the credit, ie. to $
100,000.00. Other data we will obtain by filling
in of the following Table:



sa obe strane jednacinu podelili sa 10.000,00.
Prema obrascu za resavanje kvadratne jednacine
imamo dva rezultata. Pozitivho reSenje
jednacine je 1,13066238, IRR je oko 13,07%.
Zasto nije pozeljan negativan rezultat, sasvim je
jasno. Sada nije tesko pretpostaviti kakvu bismo
odluku doneli da nam neko ponudi da nam za
pozajmljenih 100.000,00 $ vrati na kraju prve i
druge godine po 60.000,00 $.

Inflacija

Iako ima mnogo korenja i mnogo lica opsta
karakteristika inflacije je samo jedna - pad
kupovne moéi domacde valute. U uslovima
visoke inflacije merene rastom cena na malo,
dolazi do depresijacije valute, odnosno, do
pada njene kupovne modi, a time i do znatnog
realnog smanjenja obima novcane obaveze. U
takvim uslovima je zaista tesko napraviti pravi
potez kako bi imovina sacuvala svoju vrednost.
U odnosu na bivsu drzavu gde je inflacija znatno
prelazila indeks koji se u ekonomskoj teoriji
kvalifikovao kao "hiperinflacija”, tekuce stope
inflacije su relativno niske. Ali nisu bezopasne.
Inflacija sa 6% na godi$njem nivou za 12 godina
prepolovice realnu vrednost imovine ako nije
adekvatno zasti¢ena, sa inflacijom od 10%,
isto e se desiti u nesto viSe od sedam godina.
Imajudi u vidu inflatorna ocekivanja, nominalna
kratkoro¢na kamatna stopa utiCe na realnu
kratkoro¢nu kamatnu stopu (Hubaard, Glenn,
2002. p. 198) Stoga, kamata koja se placa na
zajmovni kapital mora biti iznad stope inflacije

Grafikon 1. Fed Funds Target Rate vs. U.S. Prime Rate vs.
1-Month LIBOR vs. 3-Month LIBOR,
July 1, 1999 - September 30, 2013
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Londonska medubankarska kamatna stopa
(LIBOR) i kamatna stopa formirana na
njujorskom finansijskom trzistu (PRIME RATE).

Radi pojednostavljenja izracunavanja (bez
duplih razlomaka) u formule za izracunavanje
realne kamatne stope uvrsticemo kao decimalni
broj. Neka je i godisnja kamatna stopa po kojoj
smo posudili sredstva, onda 7t znaci stopu
inflacije. Nakon godinu dana stvarna kupovna
mo¢ pocetne glavnice C; zbog obracuna
kamate mnozi se sa kamatnim faktorom 1+i
a u isto vreme, zbog inflacije deli sa faktorom
inflacije 1+7t. Sve ovo se moze izraziti pomocu
matematicke formule koja ¢e imati sledece
relacije:

1+1

Cy,=>C,

l+7

Razlomak na desnoj strani formule
predstavlja faktor realnog rasta a njegova
vrednost moze biti:
® veca od 1, kada je kamatna stopa i veca od

stope inflacije ;

® jednaka 1, kada se parametri podudaraju
(glavnice odrzavaju svoju kupovnu moc);

* manja od 1 - kada je kamatna stopa i
manja od stope inflacije 7; (glavnica se u
ovom slucaju nominalno povecala za i %,
medutim, uprkos tome njena kupovna mo¢
se smanjuje (pogodan svakodnevni okrutan
primer za to su nasi tekudi racuni).

Faktor realnog rasta izrazava se na nacin
karakteristican za faktore, dakle u obliku 1+7,
$to predstavlja stopu realnog rasta, ali da ne

bi iskomplikovali stvari, realnu

kamatnu stopu uvrsticemo kao

“leeh'| | decimalni broj. Tada moZemo iz

jednacine i =1+r dobiti bilo

. L i+m .
avens | kOji Od tri parametra (nominalnu

LIBOR .
kamatnu stopu i, realnu kamatnu

stopu r i stopu inflacije 1) kao
U0 funkciju druge dve. Za prakticnu

Prime
Rate

upotrebu najlaksi nacin je da se

zapamti oblik jednacine koji je
 Funs

2L dobro poznat u nasoj praksi ve¢
Rate oV .o .
vise decenija: 1+i=(1+mt)(1+r),

iako ga mnogi ne razumeju sve

da bi se sacuvala realna vrednost kapitala.
Najmerodavnije u odredivanju kamata su

dok se ne cita srpski: ukupni
kamatni faktor je proizvod
faktora inflacije i faktora realnog rasta. Ako je
ovo nedovoljno brzo preimenujmo prvi faktor



Bankarstvo 3 2014 75
Table 3: Distribution of amortization (equal installments)
Year Annuity In:::zst Repayment Outzt:;ltdlng
0 - - -1 500,000.00
1 135,000.00 35,000.00| 100,000.00 400,000.00
2 128,000.00 |  28,000.00 | 100,000.00|  300,000.00
3 121,000.00 |  21,000.00 | 100,000.00| 200,000.00
4 114,000.00 14,000.00 | 100,000.00 100,000.00
5 107,000.00 7,000.00 |  100,000.00 -
z 605,000.00 | 105,000.00 | 500,000.00

Interest of the i-th order is calculated from
the rest of the debt, which is given in the last
column of the previous row. The amount of
repayment (fourth column, the last row) must
always be equal to the initial debt; the sum
of all interests and all repayments must be
equal to the sum of all annuities (last row in
the second column).

Example 2 - The Company was granted
an investment credit in the amount of $
500,000.00 at an interest rate of 7%. Calculation
of interest is decursive and capitalisation is
over several years. Credit is to be repaid in
five equal postnumerandi annual annuities.
Amortisation plan can be made by applying the
most frequently used format for calculation of

annuities
Dq*(q-1
a4 @b
qll 'l

This format is universal as the basic format
of compound interest account, and it pertains
to any given number of instalments and to any
period of capitalisation. It is necessary only to
pay attention that the discount factor g and the
number of instalments n are adjusted to the
input data. In concrete terms, in our example,
capitalisation is several years long, number of
instalments or annuities is 5, and discounting
factor q is 1.07.

Dq® (q-1) 500.000x1,07° x (1,07 -1)
a= -
q"-1 1,07° -1

a=121.94535%

From every annuity, interest from the
previous remains of the debt is subtracted
and thus the repayment for the current year is
obtained. This repayment is actually reducing
the total liability. Firstly, we calculate data
in the first row of the amortisation plan:
a,=121,945.35; k =500,000.00*7/100=35,000.00;
Q,=a,-k =121,945.35-35,000.00=86,945.35;
D,=D-Q,=500,000.00-86,945.35=413,054.65$

Analogous to this we continue the
procedure in order to obtain the entire
amortisation schedule:

Table 4. Distribution of amortization (equal annuities)

Year Annuity In:z:zst Repayment Outzt:g:img
0 - -1 500,000.00
1 121,945.35|  35,000.00 86,945.35| 413,054.65
2 121,945.35| 28,913.83 93,031.52 |  320,023.13
3 121,945.35| 22,401.62| 99,543.73| 220,479.40
4 121,945.35 15,433.56 | 106,511.79 113,967.61
5 121,945.35 7,977.73 | 113,967.61 -
= 609,726.74  109,726.74/  500,000.00

Because of inconvenience with hundreds of
monetary units which appear in the amortisation
plan, the bank and its client often accede to some
kind of “rounding up” of the fixed annuity for
purpose of easier calculation. The price of this is
calculation of the so-called compensation annuity
with which, in the last row of the amortisation
schedule, the real result is obtained and the entire
debt is closed. For purpose of more detailed
explanation of the procedure we shall use data
from the previous two examples. With defined
conditions, we are paying annuity for the first
four years in the amount of $ 122.000.00. With the
last (fifth) annuity we are finally amortising the
debt. The simplest procedure is to calculate the
first four rows of the amortisation schedule (fifth
=0), and finally to determine the amount of the
last annuity. Using the above said information,
we will complete the amortisation schedule
(Table 5).



na desnoj strani u revalorizacioni faktor. To je
njegova uloga, mnoZzenje s njim retroaktivno
koriguje smanjenu kupovnu moc¢ glavnice
usled inflacije. Drugim recim, pocetni iznos
glavnice mnoZenjem tako ponovo procenjujemo
pa vaze¢im cenama u vreme dospeca. Ako se
glavnica realno poveca za r%, ukupni kamatni
faktor mora biti proizvod revalorizacionog
fktora i kamatnog faktora koji odgovara datoj
realnoj kamatnoj stopi. U matematickom izrazu
ovim pravilom moZemo eliminasati zagrade
na desnoj strani jednacine i oduzimanjem 1 na
obe strane dobiti ¢uvenu FiSerovu jednacinu:
i=n+r+mr. Ekonomista Irving FiSer (Irving
Fisher) je realnu kamatnu stopu definisao kao
nominalnu kamatnu stopu umanjenu za stopu
ocekivane inflacije u vreme dospeca, (Brealey,
Myers, 2002. p. 792).

Zadatak: Pretpostavimo da je u zemlji stopa
inflacije 7,00 % i da se za kasnjenje u placanju
primenjuje realna kamatna stopa 14,10 %. Kolika
je nominalna kamatna stopa u skladu sa ovim
pretpostavkama ako se koristi a) obrazac bez
drugog clana ili b) upravo FiSerova jednacina.?

U prvom primeru sabiranjem obe stope
i=mt+r=0,070+0,141=0,211,

dobijemo da je
odnosno, i=21,10%.

Prema FiSeru imamo:
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i=m+r+mnr=0,070+0,141+0,070x0,141 = 0,22087.

Drugim re¢ima, pravilno izracunata
nominalna kamatna stopa iznosi 22,09 %.
Razlika izmedu ove dve vrednosti je za veéinu
ekonomista ogromna, medutim, neki ipak
smatraju da se moze zanemariti. Obrnimo
zadatak i postavimo pitanje na slededi nacin:
kolika je realna kamatna stopa koju smo
primenili kada smo pri godisnjoj inflaciji od
7% poslovnom partneru naplatili kamate po
nominalnoj kamatnoj stopi od 21,10%? Zadatak
je najlakse resiti pomocu "faktora": nominalni
faktor”je 1,2110, a inflacioni 1,070. Imajudi u
vidu ¢injenicu da je nominalni faktor proizvod
inflacionog i nepoznatog realnog faktora,

dobijamo sledece resenje:

1,070x(1+1)=1,211

1,21
=1+ ==
(1+1) 1,07

é =1,1317765..... =1~ 0,1317

Na ovaj nacin dobijena realna kamatna
stopa iznosi svega 13,18% umesto "nacelnih"
14,10%. Sta to znaéi za entuzijazam kreditora
za pozajmljivanje novca sasvim je jasno.




Bankarstvo 3 2014

77

Table 5 Equalization annuity and amortization

schedule

Year Annuity | Interest rate | Repayment Outzt:lrjltding
0 - - 500.000,00
1 122.000,00 35.000,00 87.000,00 413.000,00
2 122.000,00 28.910,00 93.090,00 319.910,00
3 122.000,00 22.393,70 99.606,30 220.303,70
4 122.000,00 15.421,26 | 106.578,74 113.724,96
5 121.685,71 7.960,75 | 113.724,96 -
z 609.685,71 | 109.685,71 | 500.000,00

i - the number of periods; r - discount rate
or cost of capital.

The discount rate which equalizes present
value of costs with the present value of
expected cash receipts from investment is
called internal rate of return (IRR). In order
to find the IRR the same procedure is applied
as that for the NPV and the same formulas
and tables are used. The difference is that the
IRR method is trying to find the discount rate
at which the NPV is equal to zero, while the
NPV method is determining net present value
for some in advance determined discount

The last (fifth) annuity is calculated as the
amount of the rest of the debt up to the one
before last instalment and the appurtenant
interest:

a;=D, . Dap D,q=113.724,6x1,07=121.685,71%
100

Interest is obtained as the difference between:
a5—Q5=121,685.71—1 13,724.96=7,960.75%
Internal Rate of Return (IRR)

When there is deliberation on how justified
an investment project is, what is used as the
main criterion is the so-called net present value
(NPV). Investment is placement of money
which is being made in the present time, and
where return and benefits are expected in the
future. In order to be able to calculate future
costs and benefits it is necessary to bring them
down to their present value. NPV is the sum
of net positive effects of the project from its
economic flow, updated to the present value
through the foreseen interest rate. In order
for a project to be acceptable, net present
value must be higher than zero, which means
that the positive project effects should exceed
investment costs (Schlosser, 2002, p. 29-30).
NPV is a declining function of the discount
rate, and at a sufficiently high level it becomes
negative. General formula for calculating NPV
is the following:

2

Where C,is cash flow (+ or -) in the period i;

Ci
1+k)!

NSV =

rate. Determination of the present value
(discounting) is simply the reverse procedure of
the compound interest calculation (Van, Horne,
2002, p. 43). Internal rate of return will show the
maximum interest rate which the project can
afford to pay, without making losses. Its advantage
is that it shows the real profitability of the project
and in that sense the result is comprehensible
even for those least versed in this field of work.
In practice, problem in finding the IRR is resolved
by means of some software packages, for example
Excel, which is calculating it with great precision
or by means of traditional financial tables. We
shall start from the simple example which we can
solve even without technical assistance. We know
that itis characteristic for the IRR that the discount
rate is not known, while the known values are
the following: (1) net total receipts, (2) number of
years in the project life cycle, and (3) present value
of the project, which is in advance given as zero.

Now we can calculate the IRR for the project
which will on the basis of initial investment of
100,000.00 $ over the next two years, return
60,000.00 $ for each. When we know that the
IRR is that discount rate at which the NPV of
the project is equal to zero, in the writ we are
using its corresponding interest factor r which
is at present unknown. In this way we can
obtain the following equation series:

%+iz-10 0= Iyl -ar—a=0=10r’ -6r-6 =0
T

The last part of the equation we have
obtained by dividing both sides of the equation
with 10,000.00. According to the format for
solution of the square equation we have two
results. Positive solution of the equation is
1.13066238, IRR is around 13.7%. That is why



Zakljucak

Kamate kao sastavni deo finansijskih rashoda
i prihoda za vec¢inu preduzeca su jedna od
klju¢nih komponenti dobitka ili gubitka. Stoga,
gotovo da nema racunovoda koji se barem
posredno nisu bavili kamatama. Uprkos tome,
stice se utisak da se u praksi ovoj problematici
mnogo manje paznje posvecuje nego sto je
potrebno. Odgovarajuci iznosi se suvise cesto
uzimaju kao dati, neproblemati¢ni ili pak
"nedodirljivi". Ovakva situacija se moze barem
delimicno objasniti ¢injenicom da je pouzdanost
znanja u oblasti obracuna kamata u proseku
skromna. Isto se odnosi i na ostale vestine,
posebno u situacijama aktivnog suocavanja sa
poslovnim partnerima koji se uglavnom plase
zamki koje u sebi skrivaju pojedini metodi
obracuna kamata jer ne zele da rizikuju. Da
bismo prevazisli ovakvo stanje neophodna su
znanja koja se grubo mogu razdvojiti na ona
koja su potpuno univerzalna, koja se mogu
gotovo u neizmenjenom obliku primeniti
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na nacin prikazan u stranim udZbenicima iz
finansijske matematike i ona koja su narocito
srpski obojena i zahtevaju specifican tretman.
Poslednjih je mnogo manje, skoro pa nedovoljno.
Primeri dati u ovom radu upucuju na zakljucak
da je neophodno obratiti paznju na razlike u
obracunima prilikom procene prikladnosti
i korektnosti primene odredenog metoda
obracuna kamata. Suocavanje sa stvarnim
dugom je nesto Sto se ne moze izbeéi ako je
dug vec¢ nastao. O zaduzivanju se moralo voditi
racuna kod donosenja poslovnih odluka. Uz
sve to, da bismo bili sigurni da nase preduzece
uredno moze servisirati dug po kreditu i tekuce
obaveze koje nastaju po tom osnovu, neophodno
je uraditi poslovni plan koji ¢e pomodi u
donosenju ispravne odluke kada je u pitanju
kreditno zaduZzenje, a potom i da uverimo
kreditora da se radi o isplativom poslovnom
poduhvatu. Drugim recima, neophodno je
razmotriti opravdanost investicije koja ¢e se
finansirati na ovaj nacin jer nepromisljena odluka
moze dugorocno opteretiti preduzece.
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negative result is not desirable, that is quite
clear. It is not difficult now to assume what is
the decision that we would make if someone
offered us that for our borrowed 100,000.00 $
we would repay at the end of the first and the
second year 60,000.00 $ for each year.

Inflation

Although it has many roots and many faces,
general characteristic of inflation is only one -
the fall in the purchase power of the domestic
currency. In the climate of high inflation
measured by the growth of retail prices, what
occurs is the currency depreciation, i.e. fall
of its purchase power, thus a significant real
reduction in the volume of monetary liability.
In such conditions, it is really very difficult to
make the right move in order to preserve value
of the property. In respect to the conditions that
prevailed in the former state, where inflation
considerably exceeded the index which is
qualified in economic theory as “hyperinflation”,
current inflation rates are relatively low. But they
are not harmless. Inflation of 6% on the annual
level, in 12 years will cut in half the real value of
property if it is not adequately protected, with
inflation of 10% the same will happen in slightly
over seven years. Bearing in mind inflationary
expectations, nominal short-term interest rate
is impacting the real short-term interest rate
(Hubaard, Glenn, 2002, p. 198). Hence, interest
which is paid on lending capital must be above
the inflation rate in order to preserve real value
of capital. The most meritorious in determining
interest rates are the London Interbank Offered
Rate (LIBOR) and the interest rate formed at the
New York financial market (PRIME RATE).

Graf 1 Fed Funds Target Rate vs. U.S. Prime Rate vs.
1-Month LIBOR vs. 3-Month LIBOR,

- —— 1-Month
July 1, 1999 - September 30, 2013 LIBOR

—— 3-Month
LIBOR

—Uus
Prime
Rate

—Fed
Funds
Target
Rate

For purpose of simplification of the calculation
(without double fractions) in the formula for
calculation of the real interest rate we shall insert
them as the decimal number. Let us assume that
i is the annual interest rate at which we have
borrowed money, then 7t designates inflation rate.
After one year, the real purchase power of the
initial principal C, because of interest calculation,
is multiplied by the interest factor 1+i and at the
same time, because of inflation it is divided by the
inflation factor 1+7t. All this can be expressed by
means of a mathematical formula which will have
the following relations:

Co = C, I+1
1+m

Fraction on the right side of the formula is
the factor of real growth and its value may be
the following:

e Higher than 1, when the interest rate i is
higher than the inflation rate 7t;

e Equal to 1, when parameters are coinciding
(principals are reflecting their purchase
power);

e Lower than 1, when the interest rate 7 is lower
than the inflation rate 7; (principal in this
case has nominally grown for i %, however,
in spite of this its purchase power is falling (an
appropriate, yet on daily basis cruel example
of this are our own current accounts).

The factor of real growth is expressed in the
manner characteristic for factors, therefore in the
form of 1+r, which is the real growth rate, but not
to complicate things, we shall classify real interest
rate as a decimal number. Then we can from the
equation i =1+r obtain any of the three
parame‘cers1 J(n%minal interest rate i, real interest
rate 7, and the inflation rate ) as the function of
the other two. For practical purposes, the easiest
way is to memorize the form of the equation,
which is well known in our practice for several
decades now: 1+i=(1+m)(1+r), although many
fail to understand it until it is read in the Serbian
language: total interest factor is the product of the
inflation factor and the real growth factor. If this
is not sufficient, let us quickly rename the first
factor on the right-hand side into revaluation
factor. This is its role - multiplication with it
retroactively corrects the reduced purchase power
of the principal because of inflation. In other
words, the initial amount of principal, through
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multiplication, is again evaluated according
to the prices in force at the time of maturity. If
the principal is really increased for %, the total
interest factor must be the product of revaluation
factor and the interest factor which corresponds
to the given real interest rate. In the mathematical
expression, with this rule we can eliminate the
brackets on the right-hand side of the equation
and by subtraction of 1 on both sides we can
obtain the famous Fisher’s equation: i=rt+r+r.
Economist Irving Fisher defined the real interest
rate as the nominal interest rate decreased for the
rate of anticipated inflation at the time of maturity
(Brealey, Myers, 2002, p. 792).

Exercise: Let us assume that the inflation
rate of 7.00% prevails in the country and that for
default payments the real interest rate of 14.10%
is applied. How high is the nominal interest rate
in accordance with these assumptions if we are
to use a) format without the second member, or
b) actually the Fisher’s equation?

Inthefirstcase,if weadd bothinterestrateswe
obtain the following i= m+r+0.070+0.141=0.211,
ie. i=21.10%.

According to Fisher, we have the following:
i=mt+r+mr=0.70+0.141+0.070x0.141=0.22087.

In other words, properly calculated nominal
interest rate amounts to 22.09%. The difference
between these two values is considered to be an
enormous one in the view of most economists,
however there are some who are of the mind
that it may be disregarded. Let us turn around
this exercise and phrase the question in the
following way: how high is the real interest rate
that we have applied when we have, at an annual
inflation of 7%, charged our business partner
interests according to the nominal interest rate of
21.10%? The exercise is best solved by the “factor”:
nominal factoris 1.2110, and inflation one is 1.070.
Bearing in mind the fact that the nominal factor
is the product of inflationary and unknown real
factor, we obtain the following solution:
1,070x(1+r)=1,211

=1,1317765..... =1~ 01317

In this way the obtained real interest rate
amounts to only 13.18% instead of the “in principle”
14.10%. What this means for the enthusiasm of
creditors to be boosted in the director of lending
money is crystal clear in this case.
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Conclusion

Interest rates, as the component part of the
financial expenditures and revenues, for the
majority of companies are one of the crucial
components in their profit or loss situation. Hence,
there is almost no accountant who had not at least
indirectly been engaged in the matter of interest
rates. In spite of this, there is an impression that
in practice this issue is being devoted much
less attention than necessary. Corresponding
amounts are by far too often taken for granted,
unproblematic or even “untouchable”. Such a
situation may at least in part be explained by the
fact that solid reliable knowledge in the field of
interest rates calculation is rather modest on an
average. Althoughit pertainsalso to the otherskills,
especially in the situations of active encounter
with business partners who are mostly afraid of
booby traps which are hidden in certain interest
rate calculation methods, as they do not wish to
be exposed to the risks. In order to overcome such
a situation, it is necessary to master knowledge
that may be broadly divided into that which
is fully universal, and which may in an almost
identical form be applied in the manner presented
in foreign text books from the field of financial
mathematics, and those that have a specific
Serbian flavour and require specific treatment.
Those latter ones are far fewer in number, almost
insufficiently so. Examples given in this paper
lead to the conclusion that it is necessary to pay
attention to the differences in the calculations
during the assessment of feasibility and correct
application of certain interest calculation method.
Facing the real debt is something that can not be
avoided if the money was borrowed. Borrowing
had to be given proper attention when making
business decisions. Concurrently, in order to be
sure that our company can properly service its
debt for the credit taken and the current liabilities
incurred on that basis, it is necessary to make a
business plan which will help in making correct
decisions regarding credit indebtedness, and then
to convince the creditor that yours is a profitable
business venture. In other words, it is necessary to
examine justifiability of investment which is to be
financed in this manner as any ill advised decision
may place a heavy and long-term financial burden
on the company.



