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Abstract. The purpose of this work is to determine the level of financial obligations the borrower assumes
when obtaining a loan in Poland, depending on the conditions under a credit agreement, circumstances
related to getting and repayment of the loan.

It is found that from to January 2008 to January 2021 in emerging market economies the level of credit
to the non-financial sector in the percentage of GDP is increasing to 240%, in Member states of the Euro
area - about 292%. The study found that in countries in the emerging market group, the level of financing
increases much quickly than in Euro area. Thus, in January 2021 compared to January 2008, the level of
financing (credit to non-financial sector from all sectors at market value) in emerging market economies has
tripled, while in Euro area member countries this ratio increased on 33%. In Poland, the level of financing
during mentioned period increased to 141.1% and as of January 2021 amounted to USD 881.8 bin. The
development of bank lending is only possible if there is a transparent relationship between the banks and
the borrowers that helps to minimize credit risk.

The analysis of credit legislation in the EU countries made it possible to find that there is a problem with
presentation of information on the calculation of the credit costs in a transparent and understandable way. It
was established that the credit costs in Poland, taking into account its maximum level, can have a significant
impact on the borrower’s creditworthiness and obtaining information on the «real» credit costs is necessary
to make good decisions by a potential debtor.

According to the results of the study, algorithms for calculating the credit cost were proposed, that make it
possible to present all components of the costs and its level depending on the conditions for granting a loan.
The results of the research can be used by potential borrowers before deciding to take a loan in a Poland
bank to determine all the costs related to the loan. The research is in line with an idea of «economisation of
law» or «financialisation of law».
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DyHKUiOHYBaHHA KpeAUTHOIro pUuHKy B EBponeiicbkomy Colo3i

Ta HacJliaKn NPaBOBOro perynoBaHHS B cdpepi BapToCTi kpeauTty Ha npuknaai NonbLui
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FINANCES, ACCOUNTING AND AUDIT

AHoTauifa. MeTolo f0ChnioXeHHsS € BU3HAYEHHS PiBHA diHAaHCOBMX 30060B’A3aHb, ki No3nyanbHuK 6epe Ha
cebe Npu oTpUMaHHi No3ukuM B MosbLLj, 3a/1€XHO Big yMOB, NnependaqyeHnx 4OroBOPOM No3uKu, i 06CTaBuH,
NOB’A3aHNX i3 OTPMMaHHSIM Ta NOBEPHEHHSIM MO3UKU.

BcTaHoBneHo, wo npotarom civyHa 2008 poky — ciyHa 2021 poky B KpaiHax i3 pMHKOBOK €KOHOMIKOLO, SKi
PO3BMBAOTLCS, PiBEHb KPeanTyBaHHSA HediHaHCOBOro CEKTOPY 3HAYHO 3pic i CTaHOBMB Ha novatok 2021
poky 240% Bin BBI1, npoTe B kpaiHax €EBPO30HM Liel NOKa3HWUK CTaHOBUTb 6/1M3bko 292%. LLocnigXeHHs
nokasaro, Lo B KpaiHax 3 pUHKOBOK €KOHOMIKOIO, SKi PO3BUBAIOTLCS, TEMM 3POCTAHHSA PIBHSA KPeaNTYBaHHA
€KOHOMIKM € 3HAYHO BULLMM, HiX Y KpaiHax eBpPO30HU. Tak, y cidHi 2021 poky nopiBHsaHO 3 ciyHem 2008
POKY piBeHb (iHAHCYBAHHA B KpaiHax 3 PUHKOBOIO EKOHOMIKOIO, SIKi pO3BMBAOTLCS, NOTPOIBCA (HaAaAHHSA
KpeauTiB HediHAHCOMY CEKTOPY 3 YCiX CEKTOPIB 3a PMHKOBOIO BapTICTIO), TOAI K Yy KpaiHax — u4ieHax
€BPO30HM LEeN nokasHuk 30inblmnecsa Ha 33%. Y MNonblli piBEHb KpeauTyBaHHS HediHAHCOBOrO CEKTOPY
NPOTAroM 3a3HayeHoro nepiony 36inbwmneca Ha 141,1% i ctaHoM Ha ciyeHb 2021 poky ctaHoBuB 881,78
mnpg oon. CLUA.

Po3BMTOK 6aHKIBCLKOI0O KpeauTyBaHHS MOXJIMBMIA N1LIE 33 HAsBHOCTI MPO30pUX BiAHOCKH Mibk 6aHKaMu Ta
no3un4yanbHUKaMU, L0 AoNoMarae MiHiMi3yBaTu KpeauTHUN PU3KK.

AHani3 3akoHoaaBcTBa B chepi peryntoBaHHsS KpeauTHUX BiAHOCUH Y KpaiHax €C naB MOXJIUBICTb BUSIBUTH,
Wwo icHye npobnema npencTaBfieHHs iHGOpMaLii pPO3paxyHKy KOLWITIB KpeauTy B Crocidb npo3opuit i
3po3yMinuin ang 6opxHMKa. Y NpoLeci NpoBeAeHOro AOCHIAXEHHST BCTAHOBMIEHO, LLO BAPTICTb KpeanuTy
B lMonbLyi 3 orngny Ha i MakCMManbHU PO3Mip MOXE MaTtu CYTTEBMI BIMJMB Ha KPEeOUTOCNPOMOXHICTb
noauyasnbHuka. OTpMMaHHs iHbopMaLii LWLoao «peanbHOoi» BapTOCTi KPeanTy € HEOBXIAHO ANS NPUNRHATTS
NPaBUIbHOIO PiLLIEHHS MOTEHUAHUM BOPXXHUKOM.

3a pesynbtratamMu OOCNIAXEHHS Oyno 3anpOrnoOHOBAHO anropuTMK PO3pPaxyHKy BapPTOCTi KPeOUTHUX
pecypciB, WO AaloTb MOXJ/IMBICTb NPEACTAaBUTM BCi CKNaZAoBi BUTPAT i iX PO3MIp Yy 3aNexXHOCTi Big, yMOB
Ha[aHHS Ta MOBEPHEHHS KPeanuTy.

Pe3ynbtat gocnigxeHHs MOXyTb OYTU BUKOPUCTaHI MOTEHUiIHUMM NO3NYanibHUKaMK Nif 4ac BU3HAYEHHS
BCiX BUTPAT, NOB’A3aHMX i3 NO3UKOI0, 3 METOIO MPUNHATTA PiLUEHHS LLOAO OTPUMAaHHSA MO3MKU B MOJIbCbKOMY
©aHky. NMpoBeaeHe gocnioXeHHs Bignoeigae inei «ekoHoMianisauii npara», abo «diHaHcianisauii npasa».
KniouyoBi cnoea: 0aHkK; CNOXWBYMI KpeouT; nnata 3a no3uky; no3uvdanbHuk; APR; LTV; npaBoBe
perynioBaHHs WOoO0 KpeanTyBaHHS; eBPOo30Ha; EC; MonbLua.

BacuneBcka H.

DOKTOP 3KOHOMUYECKMX Hayk, npodeccop, aekaH, Punus B MNETpkose TpblByHaNbLCKOM,

Yuueepcurtet um. AHa KoxaHosckoro B 1. Kesnbue, lNMonblua

DyHKUMOHUPOBaHME KPpeauTHOro pbiHka B EBponeiickom Coloze

M nocneacTBUA NPaBOBOro peryampoeaHusa B cpepe CToMMOCTU KpeauTa Ha npumepe Monbum
AHHOTaums. Llenbio nccnenoBaHus SBNSETCsS onpeaeneHne ypoBHs GUHAHCOBbLIX 0093aTeNbCTB, KOTOPbIE
3aemMLUmK 6epeT Ha cebs nNpu noayyeHn 3ama B [onbLue, B 3aBUCUMOCTY OT YCII0BUM, NPEAYCMOTPEHHbIX
JOroBOpOM 3aiiMa, a Takxke 0O6CTOATENbCTB, CBA3aHHbIX C NMOSyYeHMEM 1 BO3BPATOM 3aiMa.

YctaHoBneHo, 4to ¢ aHBapsa 2008 roga no aHBapb 2021 roga B pas3sBMBaOLLMXCA CTPaHax C PbIHOYHOM
3KOHOMWKO YPOBEHb KpeANToBaHNSA HEUHAHCOBOIO CEKTOPA 3HA4YUTENbHO BbIPOC U COCTaBWI HAa Ha4Yano
2021 rona 240% ot BBI1, B TO BpeMsi Kak B roCyAapcTBax — YneHax eBpO30Hbl 3TOT Noka3aTeflb COCTaBNsaeT
okono 292%. B anBape 2021 roga no cpaBHeHuO ¢ gHBapem 2008 roga CTOMMOCTb NMPenOCTaBAEHHbIX
KPEOUTOB pPa3BMBAIOLLMMCS CTPaHaM C PbIHOYHOM SKOHOMMKOW yBENMYMnacb BTPOE (KpeauToBaHue
HedpUHAHCOBOrO CEKTOPA BCEMU CEKTOPAMMU MO PbIHOYHOM CTOMMOCTK), B TO BPEMS KakK B CTPaHaxX-4/1eHax
€BPO30HbI 3TOT Nokasartenb ysenmyiuncs Ha 33%.

B lNonbLue ypOBEHb KPEOUTOBAHUS B TEYEHME yKa3aHHOro nepnoga ysennymncs oo 141,1% v B aueape 2021
rona coctaBun 881,78 mnpa. nonn. CLUA.

Pa3BnTre 6aHKOBCKOro KpeauToBaHUS BO3MOXHO TOJIbKO MPU HaNNYMK NPO3padHbiX OTHOLLEHUIA Mexay
6aHkaMn 1 3aeMLLMKaMN, YTO 3HAYUTESNIbHO MOMOraeT MUHUMU3NPOBATL KPEAUTHBIN PUCK.

AHann3 3akoHOOaTeNbCTBa B chepe perynnmpoBaHMa KPeOUTHbIX OTHOWEHU B cTpaHax EC nossonun
BbISIBMUTb, YTO CYLLECTBYET nNpobiema Npo3paqyHOro 1 NOHATHOro NpencTaBneHns nHopmaumm pacyeta
CTOMMOCTU KpeauTa 3aemuimky. B npouecce npoBeoeHHOro aHanmM3a YCTAHOBAEHO, YTO CTOMMOCTb
kpeauTa B [1ofiblUe MOXET MMETb CYLLECTBEHHOE BANSIHNE HA KPEANTOCNOCOOHOCTL 3aemiumka. lNMonyyeHne
nHdopMauMn O peasnbHOW CTOMMOCTU KpeauTta SBASeTCsd HeoOXOOUMbIM AN NPUHATUS NPaBUAbHOIO
peLleHns NOTEHLMANbHBIM LOJHKHUKOM.

Mo pe3ynbratam uccnenoBaHus 6biv NPensIoXeHbl anropUTMbl pacyeTa CTOMMOCTU KPeAUTHBLIX PECYPCOB,
4YTO OAET BO3MOXHOCTb NPEACTaBUTb BCE COCTaBASIOLLME PACXOO0B U MX pasMep B 3aBUCUMOCTU OT
yCNoBu NpeaocTaBieHns 1 BO3Bpara KpeamTa.

Pesynbtathl uccnenoBaHus MOryT ObiTb MCMOJIb30BaHbI MOTEHUWAIBHBIMY 3aEMLLMKAMM NPU onpeaeneHnn
BCEX PACX0A0B, CBA3AHHbIX C 3aiMOM, C LIENIbIO MPUHATUS PELLEHMS O NOJTyYEHNM 3aiMa B MOJIbCKOM OaHKe.
lMpoBeneHHOEe nccnenoBaHMe COOTBETCTBYET Maee «39KOHOMMANIM3aumm npaesa», unn «puHaHcuanusauum
npasa».

KnioueBble cnoBa: 6aHk; NOTPeOUTENLCKUI KpeaouT; nnarta 3a kpeauT; 3aemMwmk; APR; LTV; npaBoBoe
perynuposaHue no KpeamToBaHuio; eBpo3oHa; EC; MNonbLua.
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Funkcjonowanie rynku kredytowego w Unii Europejskiej

oraz konsekwencje regulacji prawnych w zakresie kosztu kredytu na przyktadzie Polski
Streszczenie. Celem opracowania jest okreslenie poziomu zobowigzan finansowych kredytobiorcow, ktorzy
zaciggajg kredyt w Polsce, w zaleznosci od warunkow wynikajgcych z umowy kredytowej oraz okolicznosci
zwigzanych z otrzymaniem i sptatg kredytu.

Ustalono, ze w okresie od stycznia 2008 r. do stycznia 2021 r. poziom kredytowania gospodarek rynkdéw
wschodzgcych (sektor niefinansowy) znacznie wzrést i na poczgtku 2021 r. wynidst 240% w stosunku do
PKB, natomiast w krajach strefy euro relacja ta wynosita okoto 292%. Na rynkach wschodzgcych dynamika
wzrostu kredytowania gospodarki byta znacznie wyzsza, niz w panstwach strefy euro. W styczniu 2021 r. w
poréwnaniu ze styczniem 2008 r. poziom finansowania gospodarek rynkéw wschodzgcych wzrdst trzykrotnie
(pozyczki dla sektora niefinansowego ze wszystkich sektoréow wedtug wartosci rynkowej), podczas gdy
wskaznik ten w przypadku gospodarek strefy euro zwiekszyt sie do 33%. W Polsce poziom finansowania w
tym okresie wzrést do 141,1% i wedtug stanu na styczen 2021 r. wynosit 881,78 mid USD.

Rozw¢j kredytowania mozliwy jest tylko wtedy, gdy istnieje przejrzysta relacja miedzy bankami a
kredytobiorcami, ktéra pomaga zminimalizowac¢ ryzyko kredytowe.

Na podstawie analizy przepiséw dotyczgcych kredytowania w krajach UE stwierdzono, ze wystepuje problem
przedstawienia informacji o obliczaniu kosztéw kredytu w sposob przejrzysty i zrozumiaty dla dtuznika.
Ustalono, ze srodki pozyczkowe w Polsce, biorgc pod uwage ich maksymalng wielkos¢, mogg miec istotny
wptyw na zdolnos¢ kredytowg dtuznika a uzyskanie informaciji o rzeczywistym koszcie kredytu jest niezbedne
do podjecia wtasciwej decyzji przez potencjalnego dtuznika.

Zaproponowano algorytmy obliczania optat kredytowych, ktére dajg mozliwos$¢ przedstawienia wszystkich
sktadnikow kosztoéw kredytu oraz ich wielkosci, w zaleznosci od warunkow otrzymania i sptaty kredytu.
Wyniki badan mogg by¢ wykorzystane przez potencjalnych kredytobiorcow, przy okreslaniu wszystkich
kosztéw zwigzanych z kredytem, w celu podjecia decyzji o zaciggnieciu kredytu w polskim banku.
Opracowanie koresponduje z ideg «ekonomizaciji prawa», lub «finansjalizacji prawa».

Stowa kluczowe: bank; kredyt; optaty kredytowe; kredytobiorca; APR; LTV; uregulowania prawne kredytow;
strefa Euro; EU; Polska; panstwa rozwijajgce sie.

1. Introduction

After the world felt the effects of the global financial crisis, part of the research focused on
the macro level - increasing the liquidity of financial institutions, ensuring the stability of natio-
nal currencies, reducing inflation, government support for financial institutions, promoting the
development of the real estate market necessary for the development of mortgage lending and
other prerequisites. The second part, which can be attributed to the microlevel, is to increase
the credit requirements of a potential borrower, to improve the quality of credit security as well
as an adequate level of LTV. That is, most research is about creating a supportive environment
for financial institutions. However, it should be remembered that lending is the involvement of
two parties - the lender and the borrower. And only when the debtor is also «protected» it will
be possible to talk about the development of lending. In our research, we consider protection
as knowledge and skills. First and foremost, this is an awareness of the legal and financial as-
pects related to credit, as well as the ability to objectively evaluate capabilities and financial ob-
ligations by the borrower.

Some of the important EU directives and guidelines related to consumer credit are: Directive
2008/48/EC on credit agreements for consumers, issued 23 April 2008; Directive 2002/65/EC
concerning distance marketing of consumer financial services; and Guidelines on the application
of the Consumer Credit Directive in relation to costs and the Annual Percentage Rate of Charge,
issued 8 May 2012.

Changes in the legislation, preparation of a credit agreement by banks on special legal lan-
guage is not always clear to the borrower, and complex financial calculations with «hidden» costs,
which are not always transparent and clearly written in a credit agreement, all of it makes a lot of
problems for the borrower to objectively assess his/her financial capabilities.

The definition of credit, which was set out by The Polish Financial Supervision Authority,
is putting at the disposal of the borrower, for a specified period of time, money for a speci-
fied purpose (Radziszewski, 2015). The borrower is obliged to use the money under the terms
of the credit agreement with the bank, to repay the amount of the credit used, together with
interest on the indicated repayment dates, and to pay a commission on the credit granted
(Kepczynska, 2017).
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In accordance with The Directive 2008/48/EC on credit agreements for consumers (amended
in 2011, 2014, 2016 and 2019), - established a harmonised EU framework for consumer credit and
provide a high level of consumer protection - «...total cost of the credit to the consumer means all
the costs, including interest, commissions, taxes and any other kind of fees which the consumer is
required to pay in connection with the credit agreement or crowdfunding credit services and which
are known to the creditor, in the case of credit agreements, or to the crowdfunding credit services
provider, in the case of crowdfunding credit services, except for notarial costs; costs in respect of
ancillary services relating to the credit agreement or crowdfunding credit services are also inclu-
ded in the total cost of the credit to the consumer where, in addition, the conclusion of a contract
regarding such ancillary services is compulsory in order to obtain the credit or to obtain it on the
terms and conditions marketed».

Materials prepared by the National Bank of Poland under the project «Entrepreneurship in prac-
tice» in Poland state that the cost of credit is not an obvious matter and its calculation may raise
various doubts. Particularly important in this respect is the issue of the APR, i.e. the annual per-
centage rate of charge for the credit. The Directive 2008/48/EC (Consumer Credit Directive) pro-
vides a way of calculating the APR in all member countries of the European Union. But it should be
noted that the annual interest rate should not be identified with the borrowing rate. It is worth no-
ting that the bank may use different methods of calculating interest charges in accordance with
applicable national laws and regulations. Since the Consumer Credit Directive does not regulate
the method for calculating interest charges, banks in member countries of the European Union
can determine the method for calculating these charges.

However, a discussion of this indicator should be preceded by a characterisation of the ele-
ments that make up the total cost of credit. Thus, they are the following variables: commissions
and fees, interest, security costs, In addition, the costs of credit also include additional costs, i.e.
fees for annexes to the agreement, certificates, statements, reminders and/or commissions on
early repayment of the credit, changes in the amount of the credit, the credit currency or the dura-
tion of the credit (NBP, 2015).

An important contribution to the discussion on the APR was also made by Kazbieruk, who ad-
dressed the issue of the relationship between nominal interest rates and the APR in an article enti-
tled «Differences between nominal interest rates and the APR». The expert stated that «Consumer
who wants to contract a credit should know from the start exactly what the difference between the
APR and the nominal interest rate is» (Kazbieruk, 2014).

Analysing the above mentioned, it can be stated that there is a serious problem related to the
debtor’s calculation of its credit obligations. Thus, an important element is the need to calculate
the credit agreement. The calculations are carried out by two parties, i.e. the banks and the bor-
rowers. While banks, as professional institutions, have perfectly mastered the techniques of cal-
culating the profitability of their loans, the other side is in a much worse situation. In order to par-
tially help to the potential borrowers to make rational decisions in obtaining credits, our research
was conducted.

2. Brief Literature Review

The sources of income of the bank are the income received from various activities, name-
ly, providing credits, securities transactions, servicing the accounts of bank clients, settling
and providing other traditional and non-traditional banking services. Albertazzi and Gamba-
corta (2009) investigated issues related to the profitability of banking institutions. Research by
DeGryse, Kim and Ongena (2009) provided a clear and comprehensive interpretation of all key
theoretical understandings of banking theory. Analysing the bank’s sources of income in diffe-
rent countries, it was found that «...Overall it seems that only European banks extract rents from
their relationship borrowers (i.e., those with long relationships and few banks) through higher
loan rates, while U.S. banks actually charge lower rates...» (DeGryse et al., 2009, p. 98). Accor-
ding to the research, loan tends to decrease when the interest rates increase; while it increases
when the interest rates decrease.

Busch and Memmel (2016) in their work shown that a net interest margin of around 47% is
needed to cover operating costs of bank for providing liquidity and payment services. Speaking
of credit, the main source of income is an interest rate and credit fees. These directions were ex-
plored in works of Alessandri and Nelson (2015). However, banks operate in a competitive envi-
ronment and cannot afford to raise rates and loan fees much. Jeon and Kyu Lim (2013) found that
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the relationship between banking competition and financial stability changes depending on the
characteristics of banks. In works of Freixas and Rochet (2008) were investigated problems rela-
ted to «<non-price competition» and its effect on the competition-stability trade off and the entry of
new banks. The studies related to the assessment of the creditworthiness of the potential borro-
wer (including his credit history) and the impact of such assessment on the level of credit rates
(Wasilewska and Davydenko, 2017).

Claessens, Coleman and Donnelly (2017) investigated issues related to bank competition
and probability. Thus they found that «...a one percentage point interest rate drop implies
an 8 basis points lower net interest margin, with this effect greater (20 basis points) at low
rates. Low rates also adversely affect bank profitability, but with more variation» (Claessens
et. al., 2018, p. 1).

A bank is considered to operate beneficially for its customers when it charges lower interest
rate markups and offers more stable interest rates compared with its competitors. Issues rela-
ted to bank profitability including during recessions are discovered by Bolt, Haan, Hoeberichts,
Oordt and Swank (2012). It was noted that long-term interest rates are important determinants
of bank profit in times of high economic growth (Bolt et. al., 2012). Research by lyer, Jensen,
Johannesen and Sheridan (2017) found that «...non-systemic banks lose almost half of their
uninsured deposits during a crisis while the losses suffered by systemic banks are much smal-
ler, presumably because of depositor beliefs that these banks are more likely to be bailed out in
case of failure» (lyer, Puri, & Ryan, 2016, p. 23).

Banks shield their customers from sudden market movements and provide smooth interest
rate adjustments (Fuertes and Heffernan, 2009). Furthermore, banking regulators should be
aware of the speed and extent to which changes in funding costs are passed on to bank’s cus-
tomers (Wang and Lee, 2009). Research related to bank relationship and borrowers was un-
dertaken by Ongena and Smith (1998) and Udell (2008). Issues related to the bank’s coopera-
tion with debtors were explored in research works of Bhatta (2015); Berg, Saunders and Steffen
(2015); Berg, Manju and Rocholl (2013); Bharath, Sandeep, Saunders and Srinivasan (2011).
It should be noted that the more insecure side of such relations is the debtor as he is not al-
ways able to properly assess the financial obligations associated with obtaining and servicing
the credit before signing the credit agreement. Wasilewska, Wasilewski and Zabolotnyy (2018)
found the impact of the potential borrower’s financial situation on the level of loan repayment,
as well as the level of the interest rate.

Problems related to collaboration of banks and borrowers were investigated in the works of
Bodenhorn (2003), Puri, Rocholl, and Steffen (2011, 2013).

What obligations does the client (a future debtor) have to the bank when signing the credit
agreement?

The monthly payments are usually made up of interest and principal payments (Tiwari and
Moriizumi, 2003) and, of course, loan fees. A loan fee is a fee associated with a loan but it
does include the interest rate. Kolasinski, Reed and Ringgenberg (2013) examined how equity
lending fees respond to demand shocks. There are many types of fees associated with bor-
rowing money. De-Losso, Chague, Genaro and Giovannetti (2017) and Chague, De-Losso,
Genaro, Giovannetti (2014) investigated issues related to costs of a loan and determined the
factors that affect the level of loan fees. Some of the most common examples are application
fees, processing fees, origination fees, closing annual fees, funding fees, late fees and pre-
payment fees.

It is evident from the literature review that many different aspects of lending have been ex-
plored, however, issues related to the analysis of legislation to determine the amount of costs
related to obtaining and disbursing a loan in a way that is transparent and understandable to the
potential borrower have not been sufficiently investigated.

3. Purpose
The main objective of the research is to determine the credit market in the European Union and
the level of costs associated with credit on the basis of legal regulations in Poland.

4. Methods
The empirical part presents the development of the credit market in the European Union and
the evolution of credit interest rates. The research period covered the years Jan 2008 - Jan 2021.
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In addition, on the basis of the relevant articles of the Consumer Credit Act of Poland, Direc-
tive 2008/48/EC on credit agreements for consumers, and under its content, mapping has
been carried out using empirical data. This paper is focused on Euro area and Emerging Market
Economies (aggregate). Euro area is a monetary union of 19 member states of the European
Union that have adopted the euro as their primary currency and sole legal tender. The Euro
area consists of Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia, and
Spain (The office of the European Union, 2012). The EME dataset comprises 30 emerging mar-
ket countries (EM30), including Bulgaria, Romania, Russia, Korea, Indonesia, Czech Repub-
lic, Turkey, Poland, Croatia, Colombia, Thailand, Saudi, Arabia, Philippines, Peru, Mexico, Ma-
laysia, Hungary, Hong, Kong, SAR, Chinese, Taipei, Brazil, Argentina, India, Singapore, Israel,
South Africa, China.

It is worth noting, that there is a problem with conflict the legal terms and accurate mathe-
matical apparatus. The study also presents a calculation of the credit costs. Proposed symbols
in this paper are used in financial mathematics as well as in actuarial mathematics. The ratio-
nale for writing this paper in this section was to raise awareness among potential borrower of
the possible financial consequences of taking out credit including relevant financial obligations
before signing a credit agreement.

5. Results and Discussion

Regardless of type of country’s economy (emerging market economy or Euro area), loans
play an extremely important role. From a macro prudential perspective, the ratio of private
sector credit to GDP has become an increasingly popular benchmark of the sustainable le-
vels of credit (Kelly et al., 2011). Most recently, the Basel Committee on Banking Supervision
«has issued a proposal to incorporate this approach into the regulatory system by using the
deviation from long-run trend of the PSC/GDP ratio (the «credit gap») to calibrate a counter-
cyclical capital buffer. In the first instance, this method uses the ratio of credit to GDP, thus
allowing credit to grow naturally in line with overall economic activity» (Kelly, McQuinn, &
Stuart, 2013).

Figure 1 shows the ratio of credit to non-financial sector from all sectors at market value to GDP
(percentage of GDP) in emerging market economies and Euro area member countries. Analysing

300.0
250.0
200.0
150.0
100.0

50.0

0.0

mmmm Credit to non financial sector from all sectors at market value (Emerging market economies (aggregate)

mmmm Credit to non financial sector from all sectors at market value (Euro area)
mmmm Credit to households and NPISHs from all sectors at market value (Euro area)
mmmm Credit to non-financial corporations from all sectors at market value (Euro area)
Credit to private non-financial sector from all sectors at market value (Euro area)
------ Linear Credit to non financial sector from all sectors at market value (Emerging market economies (aggregate)
----- Linear Credit to non financial sector from all sectors at market value (Euro area)

Figure 1:
Credit to GDP ratio in Emerging market economies and Euro area, %
Source: Own compilation based on data by the Bank for International Settlements (BIS, 2021)
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the Jan 2008 - Jan 2020 it can be noted that, regardless of the level of Euro area member coun-
tries, credit to GDP ratio is increasing.

Considering lending to the economy as an additional opportunity and impetus for growth, itis
necessary to expand on the other side associated with lending - risk. Dell’Ariccia and Marquez
(2006) warn that episodes of future defaults are more likely after periods of strong credit ex-
pansion. Segoviano Basurto et al. (2006) show that credit to GDP is a good predictor of future
defaults.

Figure 2 shows the level of credit to government, non-financial sector and household in emer-
ging market economies. It is worth noting that during the last 13 years (Jan 2008 - Jan 2021) there
is a significant development of lending in 30 emerging market countries in comparison with the
Euro area member countries (Figure 3).

0-0-0
oooooOooo

—4=Credit to non financial sector from all sectors at market value

== Credit to general government from all sectors at nominal value
0—Credit to households and NPISHs from all sectors at market value
=o==Credit to non-financial corporations from all sectors at market value
o Credit to private non-financial sector from all sectors at market value
—#-Credit to private non-financial sector from banks, total at market value

Figure 2:
Credit from all sectors at market value in the Emerging market economies (aggregate),
US dollar (billions)
Source: Own compilation based on data by the Bank for International Settlements (BIS, 2021)

0
0-0-0-0 0 %-0-0- e
0-00-0-0 000 oo . PORSTE 0-0-0-0-0-0-0-0

- )
S aTETE RamaS.e . Sul Su S

e

=@=Credit to non financial sector from all sectors at market value
=0=Credit to general government from all sectors at market value
=@=-Credit to households and NPISHs from all sectors at market value
=—8—Credit to non-financial corporations from all sectors at market value
=@=Credit to private non-financial sector from all sectors at market value
=@—Credit to private non-financial sector from banks, total at market value

Figure 3:
Credit from all sectors at market value in the Euro area, US dollar (billions)
Source: Own compilation based on data by the Bank for International Settlements (BIS, 2021)
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The situation with emerging market economies is really dynamic - level of lending (credit to
non-financial sector from all sectors at market value) is increased by more than quadruple from
USD 17 382 billion to USD 70 967 billion (Jan 2008 - Jan 2021). The ratio of credit to GDP is also
growing rapidly. So in 2008 this figure was in the range of about 124%, and in 2020 it was more
than 240%. This situation can be explained by the fact that in the process of rapid economic de-
velopment there is an increased need to attract financial resources.

Thus, over the last 13 years, the level of lending in Euro area countries has increased from
30 402 billion USD to 40 508 billion USD, and the ratio of credit to GDP is about 292%. This indi-
cates that the economies of such countries are already saturated with credit, and credit is an im-
portant component of the financial resources involved in the country’s economy.

The financial crisis, which began in 2007, was immediately reflected in the macro indicators
of many countries in the world (Figure 4). Since 2008, it is possible to restore the growth of bank
lending rates in the countries of the European Union. In 2012, the EU countries had the highest
long term interest rates (a maturity of ten years) which are Maastricht criterion bond vyields
(mcby) - long-term interest rates, used as a convergence criterion for the European Monetary
Union, based on the Maastricht Treaty. The legal basis is the Article 121 of the Treaty establi-
shing the European Community and Protocol on the convergence criteria.

It should be noted that these interest rates are used to define the Maastricht criterion on long-
term interest rates, which is one of the criteria for determining whether or not an EU member state
is eligible to join the European Monetary Union (Eurostat, 2020). This indicator is extremely im-
portant and to some extent characterizes the state of the financial system, including the risks as-
sociated with investing.

However, when it comes to risks, it should be understood that in the lending process, the risks
are inherent both for one party - the bank - and for the other - the borrower. It is extremely impor-
tant for the borrower to calculate all the costs associated with the credit. This will allow the poten-
tial borrower to properly calculate his financial capacity and to pay the loan on time and in full.

Main conditions for granting consumer credit in the EU countries (Table 1)
In accordance with Guidelines on the application of the Directive 2008/48/EC (Consumer Cre-
dit Directive) in relation to costs and the Annual Percentage Rate of Charge (APR) the key role of

29 ——Austria
——Belgium
—Cyprus
24 ——Germany

——Spain

Finland
1> ——France
——Greece
Ireland
—Italy
——Lithuania
——Luxembourg
——Latvia
——Malta
——Netherlands
Portugal

2 ——Slovenia

Figure 4:
Long-term interest rate for convergence purposes - 10 years maturity
for convergence purposes, %
Source: Own illustration based on ECB Statistical Data Warehouse (2021)
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Table 1:
Main conditions for granting consumer credit in the EU countries
Formula | Explanation
T G+ X) % =3 Dy (1+X)7, )
where:
Xis the APR;

m is the number of the last drawdown;
k is the number of a drawdown, thus 1 < k < m;
Cy is the amount of drawdown k;
1 is the interval, expressed in years and fractions of a year, between the date of the first drawdown and the date of each subsequent
drawdown, thus #;, = 0;
m' is the number of the last repayment or payment of charges;
[ is the number of a repayment or payment of charges;
Dl is the amount of a repayment or payment of charges;
S is the interval, expressed in years and fractions of a year, between the date of the first drawdown and the date of each repayment
or payment of charges.

Example Calculation method
Credit agreement is for a total | The monthly instalment which provides full repayment of the credit is 2,149.3 EUR.
amount of credit of 300,000 EUR, | The monthly instalment which provides full repayment of the credit and insurance costs becomes:
240 equal monthly instalments.
The total amount of the credit is | [. = 2,149.3 + (1.5% x 300,000) / 12 = 2,524.3 EUR,
drawn down immediately and in
full at the conclusion of the |than
agreement. The borrowing rate is
6%. Single sum cost of 3% of the | 300,000 = 9,000 + 2,524.3x 1 /(1 + X)">+2,524.3x 1 /(1 + X)*'?+...+ 2,524.3x 1 /(1 + X)*""?,
total amount of credit and a
payment protection insurance | o
costs of 1.5% of the total amount o 1
of credit per year spread over the 1+ X)?0
repaymeﬁts. yearsp 300,000 = 9,000 + 2,524.3 (1-%5()#)—1

X =APR = 8.83%
Source: Compiled by the author

the APR is «...To ensure the fullest possible transparency and comparability of offers, such infor-
mation should, in particular, include the annual percentage rate of charge applicable to the credit,
determined in the same way throughout the Community ...».

Annex IV of the Consumer Credit Directive represents the basic equation, which establishes the
annual percentage rate of charge (APR), equates, on an annual basis, the total present value of
drawdowns on the one hand and the total present value of repayments and payments of charges
on the other hand (European Commission, 2021).

In the next part of this study, the specifics of Polish lending legislation and calculating the total
cost of the credit to the consumer are presented.

General conditions for granting consumer credit in the Republic of Poland (Table 2)

Pursuant to the Notice of the Speaker of the Sejm (the Parliament) of the Republic of Poland of
16 May 2019 on the announcement of the consolidated text of the Consumer Credit Act (Journal
of Law of the Republic of Poland, 2019) specifies:

1) rules and procedures for the conclusion of consumer credit agreements;

2) obligations of the creditor and credit intermediary and of the consumer in respect of pre-con-
tractual consumer credit agreements;

3) the consequences of breaching the duties of lender and borrower;

4) activities of lending institutions and register of lending institutions.

By a consumer credit agreement is meant a credit up to the amount designated by the Consumer
Credit Act, a credit unsecured by a mortgage intended for the renovation of a house, premises or flat.

A consumer credit agreement shall also be understood as a credit, credit under banking law,
deferred payment agreement, revolving credit and credit to third parties.

Article 3.1. A consumer credit agreement shall mean an agreement on credit in an amount not
exceeding PLN 255,550 (approximately EUR 60,000) or the equivalent in a currency other than the
Polish currency which the creditor, in the course of his free activities, grants or promises to grant
to the consumer.

The creditor or credit intermediary shall be required to provide the consumer with the following
information before the conclusion of the mortgage-secured credit agreement:
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1) the total amount of credit; in the case of credits indexed in a currency other than the Polish
currency, the amount of credit in that currency as calculated on the day the information is
given;

2) information about changes in the exchange rate and interest rate will affect the total amount of
the credit and the amount of the capital and interest instalments;

3) information on the conditions for converting the total amount of credit into another currency;

4) information about the required own contribution;

5) information on the possibility and the conditions under which the creditor grants a credit repay-
ment grace period;

6) information concerning the obligation to take out an ancillary contract, in particular an insu-
rance contract;

7) the total amount payable by the consumer.

The Act refers to the annual borrowing rate. If the credit will be repaid in instalments, the me-
thod of converting this rate to monthly or quarterly periods should be indicated, i.e. using the
so-called nominal interest rate i ™.

Every credit, regardless of the purpose for which it is used, has an interest rate amount, a re-
payment period. Other parameters result from the calculations. Based on these concepts, we give
the formula for calculating the credit instalment (Table 2).

Table 2:
General conditions for granting consumer credit in the Republic of Poland
Formulas Explanations
K
Ra— =K=>R=—- where:
"" a;i K is the amount, i is the interest rate;
, n is the repayment period;
1—" R is the instalment;
a— = o
i ol
at is the present value of the n-year instalment with payments of the currency unit every
v :L year in arrears at the annual interest rate i.
and 1+i (2)
” Ay, where:
Bt :K(I+1) - RS- B"
11 (3) t is the amount of liabilities according to the retrospective approach.
BP - Ra where:
! n— k‘i BP
4) ! is the amount of liabilities according to the prospective approach.
r K K
R = = mon where:
—‘ .(m) (m) ) : .
n-mj1 ! is nominal annual interest rate but m times compounded annually,
1— 1 m - number of instalments.

it shows that

Am "
I+i=|1+—
m
that is why

i = m{(l +i)i _1}

(3)

Example Calculation method
The credit of 1,000 EUR with interest . 1000 1000 1000
i1 = 0.036 will be repaid over 5 years in | Monthly instalment = 125 — @ = 1 60
monthly instalments in arrears a 5121112 1~(7503)
I —a 0.03
oW

i(lZ)
12

Source: Own calculation based on the Polish Consumer Credit Act
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Art. 5item 10 of the Polish Consumer Credit Act. Borrowing rate - the interest rate expressed
as a fixed or variable rate applied to the total amount of credit per annum. The legislator does
not specify conditions justifying the use of a variable interest rate. Art. 5 item 11. Fixed borro-
wing rate - the interest rate which is specified exclusively in the credit agreement using a spe-
cific percentage expressed for the whole duration of the agreement or for given periods of the

agreement.
Example Calculation method
The use case of a variable annual Credit instalment = 37,500
borrowing rate. The interest rate is 3% iefis = mids & a3_003+1,3a2_0025
for the first 3 years and 2.5% for the 0. 0.
EoLljlgwmg 2 years, Credit:amount 37,500 In the case of regular quarterly charges when paying credit instalments of A PLN, the
Aa

4o i@
present value of the costs is

Source: Own calculation based on the Polish Consumer Credit Act

The same formula applies to the premiums paid by credit insurers.

Art. 5item 9 of the Polish Consumer Credit Act. Reference rate - interest rate used as a ba-
sis for determining the interest rate of a credit referring to the minimum interest rate for basic
open market operations conducted by the National Bank of Poland set by the Monetary Policy
Council and announced in the Official Journal of the National Bank of Poland. Article 21.1. In
the case of a credit agreement providing for deferred payment (or grace) or a change in the
method of payment where the consumer is in default on a debt arising from the credit agree-

ment.
Example Calculation method
Credit of 62,500 bearing | We have two cases here:
interest i = 0.03 A deferral of e.g. 2 years within the agreed repayment period is foreseen. The calculation of the credit

instalment is as follows:

62,500 > 1 )?
———, where v° = .

= P
v a3| 0.03 1+0.03

When the repayment period is maintained but postponed by the deferral period. The calculation of the
instalment is as follows:

s 62,500

P
Y7451 0.03

Source: Own calculation based on the Polish Consumer Credit Act

Credit cost calculations

Art. 5 item 6 of the Polish Consumer Credit Act. Total cost of the credit (most terms of the
components of the total cost of credit are given in the bank’s offers published widely in the
content of contracts at the time of repayment of the credit and the costs associated with this,
the cost of withdrawal of the customer from the credit agreement) means all the costs which
the consumer is required to pay in connection with the credit agreement, in particular:
a) interest, fees, commissions, taxes and margins if known to the borrower;
b) the costs of ancillary services, in particular insurance, when these are necessary for obtaining

it on the terms offered.

With credit costs defined in this way, we need to consider the timing of their incurrence. We can
distinguish between two cost options:
1) at the time of signing the contract, e.g. commissions, processing of the credit application;
2) incurred regularly, e.g. when paying instalments at the post office, the bank, credit insurance

premiums.

Charges are generally levied on the loan at the time the credit agreement is signed. This is the
value of the commission charges incurred at the time of signing the contract. This fact does not
give rise to calculation doubts.
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Example
The consumer intends to
modernise a detached
house. The anticipated cost
of the shell upgrade
including the  additional
building plot is 62,500 EUR.
A condition for granting a
consumer credit is an own
contribution of 10% of the
construction cost. The
lender agrees to provide a
credit of 56,250 EUR on the

following terms: annual
interest rate of 3%,
repayment period of 20
years, grace period of 2
years after the start of
construction while
maintaining the adopted

repayment period

ECONOMIC ANNALS-XXI
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Calculation method
The credit is subject to the following costs:
1) insurance, annual premium in advance 11,25 EUR (is a condition for concluding the agreement);
2) processing of the application 50 EUR (at the time of concluding the agreement);
3) a commission of 0.1% of the credit amount;
4) annual transaction fee, i.e. upon repayment of each instalment 1.875 EUR transfer fee.

56,250

24—
Y4301 0.03

The credit instalment is: R =

The total cost of the credit is:

+ 1.875 vas—

50 +0.001 - 56,250 + 11.25az5; 0

201 0.03 + 20R — 56,250.

On the other hand, there may be a situation where the creditor offers the possibility to repay the
consumer credit ahead of schedule, i.e. during 20-1,

62,500

Then, the credit instalment is: R = , and the total cost of the credit is:

o=t

50 + (20 — t) R — 62,500 — v211.25a-—

70-7 0.03 +0.001- 62,500 + 1.875v2%a——

20-t] °

Source: Own calculation based on the Polish Consumer Credit Act

Article 50.1 of the Polish Consumer Credit Act. The fee for early repayment of the credit may

not exceed 1% of the

loan amount repaid if the period between the repayment date and the loan

repayment date exceeds 1 year.

Example
Credit of 500 EUR granted
for 6 years at an interest
rate of 2.5% per annum.
Repayment of the loan after
5 years

Calculation method
Given these conditions, the maximum commission is:

s 0.025] -0.01

but must be less than commission.

[BR =500 (1.025)5 — R

Source: Own calculation based on the Polish Consumer Credit Act

It should be noted, that the fee (Article 50(4)) may not be higher than the amount of interest the
consumer would be required to pay during the period between the early repayment of the credit
and the agreed date of termination of the agreement, and may not be higher than the creditor’s di-
rect costs relating to that repayment.

Example
Credit of 500 EUR, interest
rate is i =0.03, granted for

10 years, repayment before
maturity 7 < 10

Calculation method
The amount of interest charged by the bank can be calculated using the formula:
500

[ (o) ]

For regular payments, e.g. for bank transfers or payments at post offices

but must be less than interest charged

a-

 <a-.
71 nl1

for t.

Source: Own calculation based on the Polish Consumer Credit Act

Taking into account the highlighted above, it can be concluded, that:
1) the bank may charge less than the interest rate;
2) charging a commission increases the direct cost of the credit by its amount;
3) the later the moment of early repayment, the higher the commission for the bank.

Art. 28.1.1 of the Polish Consumer Credit Act. The credit intermediary shall provide the con-
sumer with information on the costs, if any, involved in the preparation and offering of the conclu-
sion or performance of the credit agreement.
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According to Article 49.1, any total
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Calculation method
Reductions in de facto and de jure costs in proportion to the repayment period can be

costs should be reduced:
1) in proportion to the time of the last

50
! [%] (20 — ) + (20 — )R — v?11.25a55-7 o3

calculated using the formula:

+ 1.875v211.25a5—

(0.001)(62,500)
] 20—¢] *

+[ 20

repayment of the credit, i.e. 77 ;
2) in proportion to the balance

L

when the balance is calculated for any

b
moment of time b =k

Source: Own calculation based on the Polish Consumer Credit Act

Other cases

Art. 30.2 of the Polish Consumer Credit Act. Where, in accordance with a credit agreement, pay-
ments made by the consumer do not give rise immediately to repayment of the total amount of credit,
but are used to constitute capital during periods and under conditions laid down in the credit agree-
ment or in an ancillary agreement; the agreement shall include a clear and concise statement that it
does not provide for repayment of the total amount of credit drawn down under the agreement.

Example
A credit of 1,250 EUR bearing interest
at 4% per annum repayable in equal
instalments each year in arrears over 8
years. The instalments are used to
build up capital and bear interest at

Calculation method
Taking into account the terms of the contract, the arrears at the end of year 8 are:

1,250

37 0.04

1,250(1.04)8 = R s=;

710.025 (1.025) + x

2.5% per annum

at x =1,250(1.04)° — R 557 g5 (1.025),

where x is the amount outstanding at the end of the repayment year.

Source: Own calculation based on the Polish Consumer Credit Act

Article 49(1) of the Polish Consumer Credit Act «In the event of repayment of the credit in full
before the deadline specified in the agreement, the total cost of the credit shall be reduced by
those costs relating to the period by which the duration of the agreement has been reduced, even
if the consumer has already incurred them before the repayment».

With a condition formulated in this way, we can conclude that any shortening of the loan repay-
ment period reduces the interest rate obtained for the bank. We can then propose the following in-
terest calculation scheme: Rn — K= earned interest over the full regular payment period for T'< n
we have Th - K< Rn— K.

Another very interesting issue is the determination of the maximum amount of non-interest
credit costs, which, according to the provisions of the Act (Article 36 a.1 of the Polish Consumer
Credit Act), is calculated according to the formula:

MACC < (0.25+032)K (6)
where:

Kis the total amount of credit, n is the repayment period in days;
Ris 365 or 366 days.

Analysis of this formula indicates that when n = Rthe cost of credit cannot be greater than 55%
of the total amount of credit granted. In the case of a two-year credit, non-interest credit costs
are already 85% of the total credit amount. This means that this credit is extremely expensive.
Although the formula has a weak inequality sign which would imply a possibility of negotiation bet-
ween borrower and lender, the adopted coefficients of 0.25 and 0.3 represent a strong limited
room for an agreement.
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A concept of settlement of fees (commissions) over the duration of the credit

agreement

As we said earlier, fees, commissions are calculated at the time the credit agreement is con-
cluded. However, in practice there are cases of early termination of the credit agreement by the
borrower due to, inter alia, early repayment of the balance of the credit contracted. Hence, the
problem arises of the bank reimbursing part of the fees incurred by the borrower. In order to fair-
ly calculate the return of part of the fees incurred at the beginning for the borrower, we will intro-
duce the concept of so-called time-activated fees. By activated fees we mean the distribution of
the fee amount over the duration of the credit agreement. Spreading means a gradual decrease in
the amount of the fee over the duration of the credit agreement (Figure 5).

A

Amount of fee, PLN

Activated charges

Reimbursement of charges

|
|
|
: B

|
|
|
|
|
0 t ts Period, t

Figure 5:
A gradual decrease in amount of fees under a credit agreement
Source: Own elaboration

The idea behind this method is that the fees payable to the lender are highest at the beginning
of the credit agreement and then fall proportionally over time. If the borrower terminated the con-
tract at time ¢, then the bank would be obliged to reimburse part of the fees i.e. from O to O,. If
the borrower terminates the credit agreement at time ¢, then the bank should reimburse a propor-
tion of the fees between O and 02, etc. In other words, the later the borrower terminates the cre-
dit agreement the greater the proportion of fees that would accrue to the bank and the smaller the
proportion to the borrower.

It is easy to see that the charges on the OB section decrease proportionally with the passage
of time.

From the point of view of financial mathematics, we are dealing here with an annuity decreasing
in arithmetic progression. In order to calculate the reimbursement of fees, its present value, i.e.
at the time of the conclusion of the credit agreement, should be calculated using the interest rate
contained in the credit agreement.

Example Calculation method
Consumer credit of 25,000 EUR | Using formulas of the form (Kellison, 2009):
granted for 8 vyears at an
interest rate of 2% per annum. Das. o .
The fee payable to the bank is charges = [1 __t“] =|1-x=|= [1 __t“]
1% of the credit amount. The Aali — n-dg)i
borrower terminates the credit
due to the possibility of early | 5- =4.7135 a==7.3255
repayment at the end of year 5. Sl el
5-4,7135
8-7,3255

0,2865
0,6745

Refund of fees 1000 = [1 - ] = 10001 - 222%] = 1000(1 — 0,4247) = 575,24 .
Source: Own calculation based on the Polish Consumer Credit Act
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Analysis of the legislation related to lending has made it possible to characterize and predictin
the calculations all costs that may arise before getting a credit, in the process of its use and repay-
ment. The proposed calculations in an understandable way for the potential borrower reveal the
whole nature of the lending process despite the type of a bank.

6. Conclusions and Prospects for Further Research

The last 15 years for the world financial system have been quite difficult and dynamic. In 2006,
at the beginning of 2007 it was peak loan period, but by the end of 2007, the world was experien-
cing the effects of the global financial crisis.

The analysis carried out within this study made it possible to determine how important the role
of credit plays in the effective functioning of the economy of each country, despite the level of its
development. The research found that in difficult times for the financial system, in that its partici-
pants - financial institutions have received significant support from the government. However, with
the other party of the credit relationship - the borrowers - the situation is much worse.

Studies have found that despite the fact that the European Union has adopted the direc-
tives and the guidelines on consumer credit, as well as offer a single method to calculating the
APR in member states of the European Union, the serious problem to determine all costs as-
sociated with the credit is still open. Complex mathematical formulas and different options for
calculating the all costs (including interest, commissions, taxes and any other kind of fees)
which the consumer is required to pay in connection with the credit agreement have led to the
fact that the potential debtor is not able to independently determine the most useful option for
themselves and minimize the credit costs. There is such situation in Poland. The average Po-
lish potential borrower is unknown and not always able to estimate the size of their financial
obligations to the bank.

Results of the research have improved that the content of the Act of 12 May 2011 on Consumer
Credit of Poland (The Polish Parliament, 2011) shows that a number of terms are unclear for the
correct calculation of charges in the light of financial mathematics. Any unclear wording leads to
the stronger party, i.e. the lender, being able to use it for its own purposes. As it turns out, many
parameters of a consumer credit can be reliably calculated.

Based on the results of the study, the algorithms for calculating all credit costs according to the
regulations of consumer credit were proposed, including the annual percentage rate of charge (in
accordance with Directive 2008/48/EC); the monthly credit instalment with fixed, variable and re-
ference annual borrowing rate; the total cost of the credit (includes insurance, annual premium,
a commission and annual transaction fee); the amount of interest charged with limits related to
creditor’s direct costs; reductions costs in proportion to the repayment period (in accordance
with the Act of 12 May 2011 on Consumer Credit of Poland). It gives the possibilities to propose the
mechanism of determine the credit costs which the consumer is required to pay in connection with
the credit agreement (interest, fees, commissions, taxes and margins) and the costs of ancillary
services. The calculation examples provided can and should raise the financial awareness of bor-
rowers and financial advisers.

The results of the research show that the directives and the guidelines in relation to consu-
mer credit, credit costs and the Annual Percentage Rate of Charge needs improvement to create
more transparent methods for calculations all credit costs related to the receipt and repayment
of the credit.

In the future, it is planned to conduct research to identifying the specifics of the legislation in
the countries of the European Union in order to propose precise algorithms for the calculation of
the «true» costs of credit.
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