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From the Scientific Council
Ladies and Gentlemen,
We present you with the 20th edition of the ‘Journal of Management and Financial
Sciences’. We hope these articles will present a contribution to the development of
economic thought and contribute to a fuller understanding of the complex economic
issues.
Andrzej Janik from Collegium of World Economy Warsaw School of Economics
in his article “Trust in European Law” says that “We witness ongoing international
interest in the trust, in particular in the Civil law jurisdictions and also in comparative
and international legal environment. It is observed with goodwill by the legal doctrine
in states of the Common law tradition.” The expansion of the trust is restricted by
dogmatic features of the Civil law. In particular international approach seems to be
suitable as granting also the necessary level of recognition. That requirement results
from institutional and not contractual nature of the trust. Without recognition any
cross-border operation involving the trust would be hardly feasible.
“The New, “Non-core”, Perspective on Macroprudential Policy” is an article
presented by Marcin Czaplicki from Warsaw School of Economics. Author says that
the main goal of the paper is to point out the role played by changing liabilities structure in the formation of credit booms. The paper scrutinizes the case of South Korea,
which introduced macroprudential regulations already after the Asian financial crisis
in 1997. The subprime financial crisis has proved that those tools were not entirely
effective, which has led to the introduction of the “second generation” of macroprudential regulations following 2010. The paper analyzes the role of the growth of noncore liabilities in Korean financial sector in the 2000‑ties, verifying if they contributed
to the credit boom on the property market, as well as zombie lending to small and
medium enterprises. Finally, using qualitative and quantitative data analysis it assesses
the effectiveness of the macrostabilizing approach towards macroprudential regulation
characteristic for the regulatory tools implemented after 2010.
Marcin Jan Flotyński from the Poznań University of Economics in his article
“The impact of EMIR on the Financial Stability – the Analysis of the Derivative
Market Crises in Poland and Brazil” analyses the problem of detrimental usage of
derivative instruments both from a micro and from a macro perspective. It draws
conclusions which are important not only for minor economic entities but also for
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larger companies and countries. Moreover, it discusses the influence of European
Market Infrastructure Regulation (EMIR) on the architecture and functioning of
financial market, and particularly, the derivative market.
The main goal of an article by Ewa Ratuszny “Influence of Robust Estimation
on Value at Risk. Bounded M (BM) and Regression Quantiles Estimation Method”
is to present results from several lines of research on volatility forecasting for risk
measurement applications. Authors examine volatility prediction from ARMAGARCH-class models estimated using quasi-maximum likelihood (QML) and robust
bounded innovation propagation (BIP) method, and illustrate influence of estimation
method on value at risk (VaR) in presence of outstanding observations. They apply
Monte Carlo to compare the results, assuming several fractions of outstanding observations. Authors explore effect of outstanding observations on risk measurement for
ARCH-GARCH-class models estimated with QML and robust BIP estimators, and
for conditional autoregressive value at risk (CAViaR), based on regression quantiles.
We wish you pleasant reading.
Ryszard Bartkowiak,
Chairman of the Scientific Council and Dean of the Faculty
Piotr Wachowiak,
Vice-Chairman of the Scientific Council and Vice-Dean of the Faculty

9

Trust in European Law

Andrzej Janik

Collegium of World Economy
Warsaw School of Economics

Trust in European Law
A bstract
The paper focuses on different ways of reception of the Anglo-American trust in Civil
law jurisdictions. It starts from the “irreducible core” of the original trust. The features
constituting the trust paradigm are confronted with basic principles of the Civil law such
as numerus clausus, “specificity” and “publicity” of the property rights in Civilian laws. In
particular the concept of “one and all-embracing” ownership in the Civil law constitutes
an obstacle for introducing the actual trust into continental legal systems. Furnishing the
trustee with the ownership right of trust assets excludes providing the beneficiary with
the same. Lack of the beneficial ownership reduces the protection of the trust beneficiary
to “unjustified enrichment” remedy substantially weaker than property protection conferred
on the trustee as owner of the trust assets. From that perspective several attempts were
considered – undertaken on internal and in particular on an international level – aimed at
the introduction of a trust acceptable for both legal traditions i.e. Common law and Civil
law. The scope covers the 1985 Hague Convention on Trusts and their Recognition, the
Draft EU Directive on “protected funds” and the Draft of the Common Frame of Reference (DCFR) being a draft of the EU-wide Civil Code. International regulations (or their
drafts) are accompanied by some representative domestic endeavours towards trusts such
as the Italian trust interno anchored to the Hague Convention and Luxembourg 2003 Law
on Trusts and Fiduciary Agreements, whereas both examples are rather illustrative than
exhaustive. The need for recognition related to trusts established under separate, domestic
regulations speaks undoubtedly in favour of the international harmonization of the trust law.
Keywords: trust, fiduciary agreement, constructive trust, trust interno, settlor, truster,
trustee, fiduciant, beneficiary
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1. Introductory Remarks
We witness ongoing international interest in the trust, in particular in the Civil
law jurisdictions and also in the comparative and international legal environment.
It is observed with goodwill by the legal doctrine in the states of the Common law
tradition.
Actually the trust originates not from Common law but from Equity law. In particular the character of ownership rights of the beneficiary of the trust, defined as s.c.
equitable (beneficial) ownership, was developed by the chancellor’s courts (Courts
of Equity) in England and therefore the trust belonged to Equity law. This however
became a part of the unified legal system in England and then in other countries,
in particular the USA, labelled jointly as “Common law countries”1.
The trust is considered as the “greatest and most distinctive achievement performed by Englishmen in the field of jurisprudence”. Thus it is fascinating to observe
the different routes by which aspects of the Common law trust can be introduced
into a modern civilian jurisdiction2. It is not about the reception of the trust as such
but rather about the introducing of its “aspects”.
As the trust is the creature of English law, developed later in parallel with American
states law, a standard of that, what is trust and what is merely its aspect, is marked
out by Anglo-American laws. In other words, the issue whether and insofar new
institutions introduced in continental Europe, either separately or internationally, are
the equivalent of trust, requires making reference to the Anglo-American standard
(pattern) of trust. That standard refrains from differences present in various jurisdictions of the Common law system, including English and US laws, and contains
a set of features which caused a wide expansion and vitality of the trust. Its essence
lies in the gratuitous transfer (placement) of assets to be managed and administered
with accompanying duty to allocation of the benefits gained for a certain purpose.
The set of features constituting the trust should be preceded by the general remark
characterizing trusts in their European (continental) versions. While the Common
law countries, particularly the United States laws, focus on the trust as a mechanism
for family wealth transmissions, the continental European countries are interested

1

p. 526.

A. Belohlavek, Rozporządzenie Rzym I Konwencja Rzymska. Komentarz, t. 1, Warszawa 2010,

2 Th. P. Gallanis, The Trust in Continental Europe: A Brief Comment From A U. S. Observer, “The
Columbia Journal of European Law Online”, vol. 18, p. i.
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in the trust primarily for commercial reasons3. Therefore the remarks below are
concentrated on the trusts contemplated and designated for commercial purposes.
The second reservation is that trusts established for security reasons – as fiduciary transfer of ownership well known also in Poland – will be set aside. Only
trusts being vehicles for administration and management of assets placed in trust
are considered below.
Further it will be brought into focus how and to what extent the features of
Anglo-American trust are or are not implementable in the Civil law domain.
There are numerous definitions of the trust adopted in different acts, domestic
and international, beginning from the most general and concise one coming from the
US Restatement (3 rd) of Trust, which cites that the trust is the “fiduciary relationship
with respect to property, arising as a result of manifestation of an intention to create
that relationship and subjecting the person who holds title to the property to duties
to deal with it for the benefit of charity or for one or more persons”4. Basically there
are 3 persons (entities) involved in the trust relationship i.e. (i) a settlor, who creates
the trust and places assets under the control of (ii) a trustee for the benefit of (iii)
a beneficiary (beneficiaries). The beneficiary of the trust can be the settlor itself – but
not the trustee – or instead of the beneficiary identified in person benefits resulting
from assets settled on trust may be assigned for a beneficial purpose (charitable trust).
Instead of making a survey of legal definitions of the trust, it is rather advisable
to present the irreducible core of the Anglo-American trust which is both the original
and the most advanced today. The characteristics below better address the issues that
may be of critical relevance for the dogmatic structures of the Civil law systems. Thus
the core of trust is to be summarized as follows:
(i)	The Anglo-American trust is the institution of property law and not of law of
contract;
(ii)	assets settled on trust form an estate (patrimony) separate from that of the
settlor or trustee and unreachable for the creditors (and heirs) of the trustee;

3 “It is striking that the Continental European countries are interested in the trust primarily for
commercial reasons whereas the focus of US law is on the trust as a mechanism for family wealth transmission. In reality, trusts are valuable for commercial and donative purposes. The European discussions
and developments serve as a welcome reminder that American jurisprudence cannot afford to ignore
the commercial uses of trusts. And the reminder runs in the other direction too. European jurisdictions
interested in the commercial benefits of the trust would do well to consider also its many advantages
as a vehicle for intergenerational wealth management and transfer”, see Th. P. Gallianis, The Trust…,
op.cit., p. ii.
4 M. Chiara Malaguti, Commercial Trust in Common Law and Civil Law Jurisdictions, Rome 2009,
p. 3.
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(iii)	the trustee has the power and the duty to administer and manage the assets for
the beneficiary (beneficiaries) or a beneficial purpose (charity); generally the
defined purpose has to be other than the benefit of the trustee;
(iv) legal title of ownership of the assets vested in the trustee;
(v)	equitable or beneficial ownership vested in the beneficiary with the right of
tracing the assets in the hand of third parties;
(vi) an express (intentional) trust can be oral or even secret;
(vii) no perpetual trusts unless so authorized by the State (charitable trusts);
(viii)	a court or administrative authority furnished with a supervisory jurisdiction
that can be called on to intervene, at least if the beneficiary, or in the case of
a charitable trust, the public interest represented by an official, so wish, to ensure
that the trustee does its job properly in fulfilling the purpose of the trust;
(ix) each individual or entity is capable of becoming a trustee;
(x) constructive trusts as a remedy against a breach of fiduciary duty of the trustee5.
At least 3 of the above features are extrinsic to Civil law. The first one is the basic
nature of trust that belongs to the property (and not contractual) law. Civil law simply does not know such a property right as the trust. The second feature constitutes
the split of ownership into the legal ownership (of the trustee) and the beneficial
ownership (of the beneficiaries). Finally the third one is the constructive trust being
a vehicle that gives the beneficiary the property law protection in the case of tracing
the trust assets against third persons. All these features outline the real nature of the
Anglo-American trust. They give the trust fund and the beneficiary of the trust the
legal protection characteristic for property rights.
Constructive trusts are not only remedies protecting trust property (beneficiaries of the trust) in the process of the tracing thereof. The area of application of the
constructive trusts – i.e. the category of occurrences remedied thereby – is much
broader. Generally constructive trusts are imposed by courts to benefit the party that
has been wrongfully deprived of its rights due to the unjust enrichment or interference
or just to the breach of the fiduciary duties. The aggrieved parties are thereby remedied against the wrongdoer and person (s) who gained profits from the wrongdoing.
In the process of the tracing of trust property a constructive trust may be imposed
ex post facto by the courts on parties who earned illegal profits from the trust assets6.
Third parties who deal with the trustee in trust property acquire property interest
5 S. Banakas, Understanding Trusts: A Comparative Study of Property Rights in Europe, Barcelona,
February 2006, InDret Revista Para El Analisis Del Derecho, p. 4.
6 The constructive trust can be imposed also by operation of law, see A. Hudson, Equity and Trusts
2009, 6th edition, Routlege-Cavendih, p. 501.
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only if they have purchased from the trustee directly for value and without notice
(i.e. in good faith); if trust property has been passed on by the trustee to a third party
without these conditions being present, subsequent purchasers are not protected
against the beneficiary’s undeclared equitable interest and will be holding such assets
in a (constructive) trust for the benefit of the beneficiary, unless any such purchasers
can show that he purchased them bona fide and for value7.
A constructive trust normally gives a proprietary right to the beneficiary that can
be enforced on any other person. Such a remedy is very strong as it puts the claimant
(beneficiary) in a much better position than the general creditors of the defendant.
The defendant(s) are here “constructive trustee(s)” i.e. third parties who acquired
trust property in a faulty way (without consideration paid to the trustee). In the
event of the defendant’s insolvency the trust assets are untouchable by the defendant’s
general creditors. The alternative (a personal right) merely gives the beneficiary the
right to recover money equivalent to the value of the property8.
There are no doubts that the Anglo-American trust as featured above is hardly
compatible with any Civil law jurisdiction. The reasons remain in the dogmatic
structure of the Civil law systems based on “a single, all-embracing legal concept of
ownership”9. It apparently contradicts the division of the ownership into legal title
vested in the trustee and the equitable or beneficial ownership vested in the beneficiary (beneficiaries) (see points (iii) and (iv) above). Furthermore, the proprietary
rights of Civil law are based on the numerus clausus principle. Under that principle
the statutory catalogue of proprietary rights is exhaustive and no further right of that
kind can be set up contractually. Any revision in that respect would require legislation
steps breaking the tradition of being a cornerstone of Civil law order.
Also the constructive trust as a remedy entitling the beneficiary (beneficiaries) of
the trust to special protection against a breach of fiduciary duties is remote to Civil
law jurisdictions. In the absence of the trust in general there is no space for a judicial
order imposing it on third parties that gain illegal profits resulting from a breach
of fiduciary duties of the trustee. Similarly to the distinction of the ownership right
also the constructive trust – should both constitute the “irreducible core” of the
Anglo-American trust – would have to be introduced only through legislation initiatives. By now there is no trace of readiness – except for Italy’s trust interno (see
below) – to undertake such steps following the Anglo-American pattern.
S. Banakas, Understanding Trusts…, op.cit., p. 4.
A. Hudson, Equity and Trusts…, op.cit., p. 509; R. Edwards, S. Nigel, Trusts and Equity 2007, 8th
edition, Pearson Longman, p. 121.
9 S. Banakas, Understanding Trusts…, op.cit., p. 5.
7
8
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The majority of aspects listed above may be implemented or achieved otherwise, without profound revision of the dogmatic restrictions. Some aspects are
substituted by Civil law vehicles bringing results similar or equivalent to original
trust paradigms. The others are elaborated by judicial practice. The survey below
however, is focused on the legislation efforts undertaken – or scheduled to adopt
– on an international level.

2. Trusts in the EU Harmonized Law
The legislation on the international level being currently in force and regarding
trusts specifically is rather poor. It is particularly evident from the EU perspective,
gathering mostly countries of the Civil law tradition. The main achievements of the
unification (harmonization) of private law within the EU – or rather its Member
States – are limited to the conflict of laws issues and the international jurisdiction.
The substantive law area seems to be much more difficult for the unification (harmonization) endeavours in that area, if any.
The EU conflict of laws regulations basically refrain from trust issues.
It refers to Regulation (EC) No. 593/2008 of the European Parliament and of the
Council of 17 June 2008 on the law applicable to contractual obligations (ROME I)
whose Art. 1 (Material Scope) sub-clause 2 (h) provides for “the constitution of trusts
and the relationship between settlors, trustees and beneficiaries shall be excluded
from the scope of the Regulation”.
Similarly not involved in that respect remains EU Regulation (EC) No. 864/2007
of the European Parliament and of the Council of 11 July 2007 on the law applicable
to non-contractual relations (ROME II). Its Art. 1 (Scope) sub-clause 2 (e) says that
“non-contractual obligations arising from the relations between settlors, trustees
and beneficiaries of a trust created voluntarily shall be excluded from the scope of
these Regulations”.
As demonstrated above the EU conflict of laws rules do not determine precisely
even the legal nature of trust. The EU international private law (ROME I and ROME II)
excludes expressly all relations constituting the trust from its scope.
The exclusion of trusts from ROME I is not only more significant but also
ambiguous. It may be argued that if the regulation on the laws applicable to contracts
expressly excludes a specific institution i.e. trust from its scope then such exclusion
constitutes the indirect confirmation of the contractual nature thereof. Otherwise
the exclusion would be immaterial or even senseless. Thus the trust belongs to contracts although it is not covered by whatever reason the contractual statute of the EU
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conflict of law rules. Consequently those institutions of the European continental law
showing a trust-like structure, as e.g. Treuhand of German law whose contractual
nature is beyond any doubt, are not included into the scope of the EU regulation on
the law applicable to contracts.
The alternative – and prevailing – justification for the exclusion of the trust from
ROME I and ROME II seeks arguments in the Common law under which trusts
in terms of the conflict law belong not to contractual but rather to personal statute
(such as companies and other entities). It corresponds to the approach to trusts in the
EU regulation on jurisdiction.
Contrary to the EU conflict of laws regulation the trust matters in the context
of the international jurisdiction are involved into the scope of the relevant EU law
i.e. the Council Regulation (EC) No. 44/2001 of December 22, 2000 on jurisdiction
and the recognition and enforcement of judgments in civil and commercial matters.
Art. 5 sub-clause 6 thereof provides for special jurisdiction modifying the general
rule of the domicile of the defendant in favour of the domicile of the trust. A person
domiciled in a Member State as settlor, trustee or beneficiary of a trust created by
the operation of a statute or by written instrument or created orally and evidenced
in writing may be sued in the courts of the Member State in which the trust is domiciled. This special jurisdiction in turn must yield to a jurisdiction indicated in the
trust instrument (prorogation of jurisdiction – sec. 7 Art. 23 sub-clause 4), if any.
The court or courts of a Member State on which a trust instrument has conferred
jurisdiction shall have exclusive jurisdiction in any proceedings brought against
a settlor, trustee or beneficiary, if relations between these persons or their rights
or obligations under the trust are involved. Agreements or provisions of a trust
instrument conferring jurisdiction are subject to special restrictions (e.g. allowing
such conferring after the dispute has arisen) and shall not exclude jurisdiction of the
courts having exclusive jurisdiction (Art. 23 sub-clause 5 referring to Art. 13, 17, 21
and 22). As to the issue of whether a trust is domiciled in the Member State whose
courts are seized of the matter, the court shall apply its rules of international private
law (Art. 60 sub-clause 3).
Thus in terms of international jurisdiction of EU countries, trusts are institutions
having domicile which denies their contractual nature. Contracts do not have domicile
(or seat) and just the latter is relevant for jurisdiction in trust matters according to the
Council Regulation No. 44/2000. This indicates that trusts belong rather to personal
and not to the contractual statute.
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3. The 1985 Hague Convention on Trusts
and Its Implementation
The above approach to trusts in EU law is not coherent with other international
achievement in the area of the trust law designated to general application, not restricted
to EU States. The conflict of laws unification and the recognition of trusts were elaborated by the Hague Conference on International Private Law in the Convention of
July 1, 1985 on the law applicable to trusts and their recognition (entered into force on
January 1,1992) ratified hitherto by 14 countries, mainly Common law jurisdictions10.
The Hague Convention is not considered to be substantive law, lacking the power
to indirectly regulate the trust in those states that have no applicable law for this
institution11. The legal interface that the Convention creates with the law systems
other than the country law according to which the trust has been established, consists
in the recognition of the trust in the foreign country’s law system12.
The Convention applies only to trusts created voluntarily and evidenced in writing
(Art. 3). It does not refer to trusts and trust-like concepts similar to trusts created by
operation of law or based on legal occurrences that are not legal acts. The underlying
idea of the Hague Convention was that its authors have regarded the trust as the
institution of the Civil law obligations13. The extension of the Convention to trusts
declared by judicial decision requires special declaration of the respective Contracting
State (Art. 20).
The Convention introduced its own definition of trust as the legal relationship
created inter vivos or on death (mortis causa) by a settlor, when assets have been
placed under the control of a trustee for the benefit of the third person (s) or for
a specific purpose. Thus the source of the trust is a unilateral civil act of the settlor.
The short characteristic of the trust actually covers only one aspect thereof i.e. the
legal status of the trust assets in the hands of the trustee. The trust assets constitute
a separate fund and are not a part of the trustee’s own estate. Title to the trust assets
10 Parties to the Convention are: Australia, Canada, China – Hong Kong, Cyprus, Italy, France,
Luxembourg, Malta, Monaco, the Netherlands, Switzerland, UK with dependent territories (Island of
Man, Gibraltar, Saint Helena, British Virgin Islands, Bermuda, South Georgia, South Sandwich), Liechtenstein and San Marino. USA signed the Convention but have not it ratified yet; see: P. Stec, Konwencja
Haska w sprawie prawa właściwego dla trustów i ich uznawalności, „Problemy Współczesnego Prawa
Międzynarodowego i Porównawczego” 2005, vol. 3, p. 85.
11 L. Tuleasca, The Concept of the Trust in Romanian Law, “Romanian Economic and Business
Review”, vol. 6, no. 2, p. 151.
12 Luxembourg Fiduciary Agreement, Fortis – Intertrust, 2006, p. 12.
13 A. Belohlavek, Rozporządzenie Rzym…, op.cit., p. 534.
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stands in the name of the trustee or in the name of another party on behalf of the
trustee. The trustee has the power and the duty, in respect of which he is accountable,
to manage, employ or dispose of the assets in accordance with the terms of the trust
and special duties imposed upon him by law (Art. 2).
The above requirements must be met by the law applicable to the trust – chosen
or established in the Convention – i.e. constitute a minimum for the recognition of
the trust. This again shall imply that:
a) personal creditors of the trustee shall have no recourse against the trust assets;
b) the trust assets shall not form part of the trustee’s estate upon his insolvency of
bankruptcy;
c) the trust assets shall not form part of the matrimonial property of the trustee or
his spouse nor part of the trustee’s state upon his death;
d) the trust assets may be recovered when the trustee, in breach of trust, has mingled trust assets with his own property or has alienated trust assets. However the
rights and obligation of any third party holder of the assets shall remain subject
to the law determined by the choice of law rules of the forum (Art. 11).
The point of the matter is that the above requirements as to the protection of
the trust assets are met generally only by trusts established under Common law.
Therefore the Convention was signed and ratified mostly by states belonging to that
system of law14. The Civil law jurisdictions are in the minority and the applicability
of their laws such as governing the trust requires additional efforts to be undertaken
– basically on the legislative level.
The latter approach could be avoided through the choice of the law applicable
to trust as expressly foreseen in the Convention. It stipulates that ‘’a trust shall be
governed by the law chosen by the settlor.” (Art. 6, first sentence). That provision
contains a rule which is rather seldom in the conflict of laws regulations namely it
allows for a choice of law applicable through an unilateral act of law made by a person
who created the trust. It is a consequence of the way the trust comes into existence
i.e. unilateral act by (statement of the will of) the settlor. The settlor can choose the
law applicable upon his free discretion – the only restriction is that the law chosen
provides for trusts (Art. 5).
As a result the choice of law applicable to trust can be considered as a perfectly
sustainable substitute of the internal regulations of the trust, obviously in the lack of
such regulations. In other words the enactment of legislation is not the only route for
having the trust in the internal law. The idea elaborated by the Italian Prof. Maurizio
14 No wonder that UK was among states having ratified the Convention at the earliest and incorporated it to its internal law upon Act of 1987 on Recognition of Trusts.
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Lupoi was that there is no need to regulate the trust by means of internal laws
(in Italy) as long as the trust concluded under the Hague Convention is recognized
applying the relevant applicable law. He has reasoned that the country’s ratification
of the Hague Convention enables Italian settlors to establish trusts of Italian property
managed by Italian trustees – the trust interno – being subject to the law chosen by
the settlor, which is in most of the cases English law. In other words he has successfully argued that the country does not need to enact trusts in Italian law since it can
recognize foreign trusts under the Hague Convention and apply the law of the place
of settlement – in most cases English law. Actually under such an assumption many
substantial internal trusts have been set up in Italy. That practice was acknowledged
and sustained by the Italian courts. At the same time Prof. Lupoi as promoter of the
trust interno is definitely against introducing trusts in Italy by legislation15.
The Italian way of the substantial introducing of trusts by way of interpretation of
Art. 6 of the Hague Convention was received differently in other Civil law countries
– parties to the Convention. Generally making such an interpretation of the Hague
Convention was found as possible and allowed.
It is not impossible to form such an interpretation of the articles of the Hague
Convention that enables the creation of a trust by using the law of a different country. However, for example, in the Netherlands which is a signatory of the Hague
Convention and is regarded as a trust friendly jurisdiction the above reasoning was
denied. Nobody has ever tried to argue that you could have an internal trust i.e. a trust
that operates in effect under Dutch law but is construed under the law of England16.
On the other hand the Italian approach has been accepted in Switzerland as well as
in Luxembourg until the legal regulation of the trust in this latter state, enacted by
the Law of July 27th, 2003 on Trust and Fiduciary Agreements17.
The 2003 Luxembourg Law ratified the Hague Convention and amended previous
regulations (Grand-Ducal Decree) of 1983 on fiduciary agreements adjusting them
to the requirements of the Convention. The amendments referred, firstly, to the
enlargement of the subjects qualifying as fiduciaries (trustees) and secondly, to their
new legal position.
Previously only banks and financial institutions supervised by the Luxembourg
financial authorities were eligible to become a fiduciary (trustee) obtaining the
ownership of the fiduciary assets from the fiduciant (settlor) and charged to perform
15 K. Reid, H. Watanabe, Principles of European Trust Law and Draft Directive on Protective Funds,
Interview with Professor Kenneth Reid, p. 120.
16 Ibidem.
17 L. Tuleasca, The Concept…, op.cit., p. 151.

Trust in European Law

19

certain actions as defined in the fiduciary agreement. Since 2003 the circle of qualifying fiduciaries/trustees is enlarged and covers also investment companies, management companies of transparent investment funds, security companies, insurance
and reinsurance companies and public national or international organizations active
in the financial sector (e.g. the European Central Bank or the European Investment
Bank). Other persons or entities as non-qualifying intermediaries are prohibited
from exercising the function of fiduciary and their fiduciary agreements if any are
not protected by the law. This means that fiduciary assets entrusted with them do
not constitute separate funds and therefore are not protected against third party
claims in respect of such a fiduciary, as is the case in a qualified (formal) fiduciary
agreement. Here appears the significant difference with the Anglo-American trust
where no restrictions exist as to the person eligible for the function of trustee.
A fiduciary agreement is an agreement that requires the presence of two parties:
the fiduciant and the fiduciary. The existence of beneficiaries crucial for Anglo-American trust is not even mentioned in the 2003 Luxembourg Law. Under the fiduciary
agreement both parties are normally entitled to demand that the other party fulfil its
obligation. This does not apply to a standard trust – after the attribution of the assets
by the settlor to the trustee the latter is responsible for managing and distributing the
assets and there is no longer a contractual relationship between settlor and trustee18.
In line with the above quoted Art. 11 of the Hague Convention (“minimum for
the recognition”) the 2003 Law sets forth that the fiduciary estate is segregated from
the personal estate of the fiduciary as well as from any other fiduciary property. The
assets which make up such a fiduciary asset can only be attached by those creditors
whose rights have arisen in connection with the fiduciary estate. The fiduciary assets
do not form part of the personal estate of the fiduciary in the case of the fiduciary’s
liquidation or bankruptcy or in any other situation of the fiduciary generally affecting
the rights of his personal creditors.
The transfer of ownership of assets by the fiduciant to the fiduciary is effective
towards third parties provided that any public law requiring any formalities or registration for the transfer of ownership of certain assets to be valid has been respected.
This also implies that fiduciary agreements involving an acquisition or sale of real
estates situated in Luxembourg or of vessels or aircraft registered in the country must
be registered in the respective public registers. That is expressly foreseen in Art. 12
of 2003 Luxembourg law which again is perfectly in line with Art. 12 of the Hague
Convention. The latter says that where the trustee desires to register assets, movable
or immovable, or documents of title to them, he shall be entitled, in so far as this is
18

Luxembourg Fiduciary...., op.cit., p. 6.
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not prohibited by or inconsistent with the law of the state where registration is sought,
to do so in this capacity or in such another way that the existence of the trust is disclosed. Of course the publicity i.e. registration is not only allowed but mandatory if
the law requires it for the effectiveness of the transfer of ownership. At the same time
it is completely remote to Anglo-American trust law which – as it was said before
– allows for an oral or even secret trust.
The principle of publicity of property rights, strongly set in the Civil law jurisdictions, in particular with regard to immovables, constitutes a major obstacle in the
proper functioning of the Anglo-American trust. The latter is characterized by the
special protection of beneficiaries who are entitled to trace the trust property based
on their beneficial (equitable) ownership thereof. If the trustee (fiduciary) transfers
the assets and the remote purchaser acquires the ownership thereof that is entered
into the public register then the beneficiary of the trust as a remote third party has
no legal tools whatsoever to question it. The beneficiary may not request from the
purchaser to surrender his rights to hidden proprietary interests of the former. This
perspective is crucial in Anglo-American trust law which entitles the beneficiary
to tracing the trust property being in the hand of a remote third party, who acquired
the assets improperly (faulty) from the trustee. Such improper acquisition may occur
if the third party did not purchase it for value and without notice, detrimentally
to the trust property. In such cases, Anglo-American law will, moreover, impose
a constructive trust on such remote third parties to keep the property for the benefit
of the beneficiary, an obligation that goes far beyond any responsibility that Civil law
rules of unjustified enrichment may create. The tracing rule is, in fact, a rule completely alien to Civil law systems that are unable to proceed further applying the rules
of unjustified enrichment for tracing the value of a benefit which no longer exist19.
Lacking in beneficial ownership on the part of the beneficiary, the principle of
publicity of property rights eliminating oral or secret trust, no constructive trust as
a potential threat to third parties contracting with the trustee detrimentally to trust
assets and thus to the beneficial interest of the beneficiary, all these features exclude the
tracing of the trust assets by the beneficiary. This reduces significantly the beneficial
position of the beneficiary and prevent, in practice, the most important result of the
Anglo-American trust from coming into effect, particularly valuable in a commercial
context i.e. the protection of the trust property and its integrity. Without this result,
the trust is deprived of one of its most essential economic functions.
Dogmatic restrictions of the Civil law systems reduced expectations to legally
feasible solutions showing some essential features of Anglo-American trust. More
19

S. Banakas, Understanding Trusts…, op.cit., p. 6.
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and more EU States are introducing trust-like devices (institutions) resembling the
original trust into their legal systems or are seeking to find a legal basis on which
a trust or trust-like device can be developed and implemented. The above mentioned
Luxembourg law 2003 is one of the most comprehensive examples of such endeavours.
A similar attempt was undertaken successfully in France (Law No. 2007–211 of 19
February 2007) and Romania (New Civil Code 2009). On the other hand separate
– and substantially differentiated – legislative efforts done on the domestic level create
the problem of mutual recognition of trusts.

4. EU Initiatives Towards Harmonized Substantive
Trust Law
The lack of harmonization of the trust and trust-like devices is an obstacle to the
proper functioning of the EU internal market. On that background the International
Working Group on European Trust Law in connection with the Business and Law
Research Centre in Nijmegen, the Netherlands, 13 years after publishing Vertrouwd
met de Trust (Trust and Trust-like arrangements – 1996) and 10 years after the producing of indicative Principles of European Trust Law (1999), prepared the document
Towards an EU Directive on Protected Funds (2009). The way of the directive was
chosen due to the flexibility of requiring implementation through national laws of
Member States. The underlying idea of the Directive was the introduction of a new
trust-like device – a “protective fund” – in order to add it to the institutions of that
kind already existing in individual Member States. Member States not yet having
trusts or trust-like devices and seeking to remove that deficiency would obtain the
ready-made concept developed by leading experts, relatively easy to transplant into
domestic legal systems. The second target was to allow the mutual recognition of the
new device throughout the EU.
The protected fund is owned and administered by the administrator, being a sort of
trustee. It constitutes a fiduciary patrimony ring-fenced i.e. separated from the private
assets of the administrator. The “ring-fencing” means practically that the fund’s assets
are untouchable in the event of the administrator’s insolvency, liquidation or death
and enforcement initiated by its personal creditor, not related to the protected fund
operations. The protected fund must be created for a commercial purpose only. Other
purposes as in particular charitable ones or family wealth management are excluded.
To become a protected fund the respective assets must be designated in the
constitutive document signed by the originator(s) i.e. the person(s) establishing the
fund. It must specify the administrator, the beneficiary or beneficiaries, the conditions

22

Andrzej Janik

under which they are to benefit and the law applicable being the law of a Member
State. The class of entities eligible to be appointed as administrators is limited. They
are drawn exclusively from subjects regulated in the public interest. The category
covers public authorities, central banks, financial institutions subject to prudential
supervision, a central counterparty, settlement agent or clearing house, public notaries,
lawyers admitted to the bar, accountants and bailiffs20. It differs substantially from
the original trust where each individual and entity is capable of becoming a trustee.
The protected fund comes into being at the moment when the administrator
expressly or impliedly accepts the appointment and this may occur prior to transfer of
any property to him. No public registration of the fund is envisaged, Simple creation
formalities should be an advantage over corporate bodies. The fund ceases to exist
when the administrator or the court declares it to have been terminated upon full
distribution of the fund assets in accordance with the constitutive document at the
end of the duration of the fund. Contrary to the original Anglo-American model the
draft of the directive does not foresee a maximum duration of the fund. However it
may be fixed in the constitutive document of the protected fund.
The protected fund is neither a legal person nor merely a contractual institution as can be seen from the ring-fenced protection of its assets. The fund assets
are owned and managed by the administrator who can sue and be sued by third
parties. Dealings undertaken by the administrator with third parties in breach of
the constitutive document or other duties under the directive are effective towards
them. It is enough that such acts were within the administrator’s own capacity as
owner of the fund assets. In other words such acts remain effective for the third party
even if the administrator is liable to compensate the beneficiaries out of his private
patrimony. The beneficiaries are additionally protected by the fact that any moneys
or other consideration received by the administrator become part of the protected
fund irrespective of whether the transactions were authorized or not21. However
a direct right of tracing the assets in the hand of third parties by the beneficiaries
– being a cornerstone of the original trust – is not attached to the regulation of the
protected fund. The reason is simply lack of split of the ownership right between the
legal and beneficial (equitable) ownership, the latter entitling the beneficiary, in the
majority of European laws.
Thus the protected fund is different from the trust in respect of its structure,
scope and method of its constitution and extinction. Otherwise the draft directive
M. Chiara Malaguti, Commercial Trust…, op.cit., p. 18.
S. C. Kortmann, D. J. Hayton, N. Faber, K. Reid, J. Biemans, Towards an EU Directive on Protected
Funds, “Law of Business and Finance”, vol. 10, p. 228.
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would not have any chance to be adopted and then implemented into internal legal
systems of EU States. Only a compromised and hybridized solution may count on
the acceptance of mutual recognition of the protected funds established throughout
28 EU States, as required by the draft of the Directive.
In comparison with the draft of the EU Directive on the “protected fund” outlined
above the trust in general found its place within a wider project aimed at creating
a greater “coherence” among European private laws. The European Parliament initiated harmonizing efforts with the 2003 resolution on the possibility to harmonize the
substantive private law in particular in certain areas thereof as an essential condition
for strengthening the internal market. For that purpose the European Commission
has set up a group of experts for studying the sustainability of an instrument of European contracts law and for assisting the Commission in the activity of selecting the
parts of the Principles, Definitions and Model Rules of European Private Law that
are directly or indirectly applicable to the contracts law as well as in restructuring,
reviewing and completing the contents selected from the common reference frame,
having also in mind other papers in this area of expertise, as well as EU acquis.
Based on this mandate the Study Group on a European Civil Code and the Research
Group on EC Private Law (Acquis Group) published and presented the European
Commission in 2009 the Draft of the Common Frame of Reference (“DCFR”). DCFR
is to some extent a sort of draft Civil code for the EU. The entire Book Xth of DCFR
is dedicated to the detailed regulation of the trust after rethinking and conceiving
institutions such as patrimony and property as to be adequate for allowing the trust
reception in the previous Books thereof22.
It was found interesting and significant that the authors of the DCFR decided
to introduce trusts into the intended European codification of Civil law. So for legal
scholars thinking about what the future of European Civil law should look like, they
thought the trust ought to be a part of it23. Unfortunately in contrast to other Books
of the DCFR Book Xth contains no notes explaining the propositions set out therein
by reference to the respective European legal systems.
Generally the uniform device called “trusts” in the Book Xth is not based on principles common to existing trust or trust-like (fiduciary) devices in the European laws.
In other words, the DCFR trust is not considered as a comparative legislation but
rather an endeavour of extending the English model of the trust with some substantial
modifications. The rules of Book Xth are mandatory except as otherwise provided.
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The English roots are apparent in that the DCFR trust has no contractual nature
but is contemplated as a unilateral instrument created upon a sole declaration of will
made by the truster (settlor)24. The declaration of the truster is to be furnished to and
accepted by the trustee. Book Xth admits both inter vivos and testamentary trusts,
whether set up for commercial and non-commercial purposes. Trusts are allowed
used for management, for security and also for gratuitous purposes. That broad scope
of application suggests a fully-fledged trust law. Contrary to English law the DCFR
trust does not contain a provision on the duration of the trust.
Apart from three parties involved usually in the trust relationship i.e. a truster,
a trustee and a beneficiary of the trust the DCFR foresees in addition the fourth
one: a trust auxiliary being a person who according to the trust terms has the power
to appoint or remove a trustee or to consent to a trustee’s resignation.
The central position takes of course the trustee as a person obliged to administer or dispose of one or more assets (the trust fund) in accordance with the terms
governing the relationship (trust terms) to benefit a beneficiary or advanced public
benefit purposes. The trustee is personally liable to satisfy trust debts. The trust fund
is to be segregated from personal assets of the trustee and any other assets vested
in or managed by the trustee. Consequently the trust fund is inaccessible for personal
creditors of the trustee, whether through execution or by means of insolvency proceedings. It is also excluded from allocating property rights based on matrimonial,
family or inheritance rules.
From the beneficiary’s perspective a protection of the trust fund operates on two
levels i.e. versus trustee and versus third parties, particularly acquirers of the fund
assets in bad faith. The first level i.e. enforceable rights of the beneficiary against the
trustee for acts not being in accordance with the terms of the trust are rather simple
as to their legal nature. More complex is the second issue i.e. remedies of the beneficiary against third parties obtaining trust assets contrary to the terms of the trust
either gratuitously or in bad faith. The English pattern of trust gives the beneficiary
in such situation a property right claim aimed at the vindication of the asset due to his
legal position as beneficial (equitable) owner. This solution is unacceptable in the
majority of EU States as their laws, based on the Civil law tradition, do not know
any split in ownership. It could only be one owner – here: the trustee – and nobody
else is entitled to vindication claims protecting the ownership right. That is called the
“principle of specificity” and originates from the above mentioned main principle
of property rights in the Civil law jurisdictions known as “numerus clausus” of the
property rights. Both make it necessary for all new forms of property rights to be
24
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specifically introduced and regulated by the legislator. No new forms of property rights,
not known to the statutory law, are allowed to be created contractually by the parties.
Therefore the interest of the beneficiary with regard to claims against third parties
needs to be protected otherwise. The DCFR chose in that respect the way in which
is also well known in English law of trust, namely a sort of “constructive trust.” It is
foreseen that where a trustee transfers a trust asset to another (transferee) and the
transfer is not in accordance with the terms of the trust then the transferee takes the
asset subject to the trust. Such trust comes into being by operation of law and the third
person (the transferee) becomes the trustee however only if additional conditions are
met i.e. either the transfer is gratuitous or the transferee knows or could reasonably
be expected to know that the transfer is by a (genuine) trustee and is not in accordance with the terms of the trust. In other words the transferee acted in bad faith.
The test of “reasonable expectations” giving an answer to the question whether the
transferee can reasonably be expected to know about a breach of the trust terms is
formulated as follows: (a) if it would have been apparent from a reasonably careful
investigation and (b) having regard to the nature and value of the asset, the nature
and costs of such investigation, and commercial practice, it is fair and reasonable
to expect a transferee in the circumstances to make that investigation. Should the
test of “bad faith” of the transferee fail, the transfer of the fund asset is perfect and
the beneficiary may seek satisfaction only against the trustee who transferred the
fund asset in breach of the trust terms.
The drafters of the Book Xth did not explain what is the function of the trust regulation it contains. Basically as a part of DCFR it should be considered as a part of
the large codification of private law of the EU Member States. That intent is much
further ongoing than the aforementioned “protective fund” as an additional vehicle
completing the catalogue of fiduciary institutions already existing in the internal
laws of EU States. The DCFR in its entirety is an extremely ambitious endeavour.
The European Commission realized that chances for such a profound initiative are
rather small. It has reduced its previous agenda by publishing in October 2011 the
proposal for an optional Common European Sales Law (CESL) which seems to be
much more feasible as the first step towards harmonizing the EU substantive private
law restricted to that area25.

25 A. Braun, Trusts in the Draft Common Frame of Reference: The Best Solution for Europe?, “Cambridge Law Journal” 2011, vol. 70, pp. 327–352; see also: F. Emmert, The Draft Common Frame of Reference
(DCFR) – The Most Interesting Development in Contract Law Since the Code Civil and the BGB, Indiana
University Robert H. McKinney School of Law, Research Paper no. 2012–08, available at SSRN, hhtp://
ssm.com/abstract=2025265
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Nevertheless the Book Xth remains an instructive attempt or even pattern for
the implementation of trust law into legal systems based on the Civil law tradition.

Summary/Conclusions
The expansion of the trust is restricted by dogmatic features of the Civil law. The
above presented endeavours show that the majority of them are able to be overcome.
In particular the international approach seems to be suitable as granting also the
necessary level of recognition. That requirement results from an institutional and
not contractual nature of the trust. Without recognition of the trust any cross-border
operation involving it would be hardly feasible.
The proprietary status of trust assets and their protection would constitute a most
substantial challenge to Civil law should it grant the protection level equal to that of
the trust under Common law. The constructive trust and the beneficial ownership
of the trust beneficiary could only be partially substituted by the “ring-fencing” i.e.
separation of the trust funds from the private assets of the trustee. To what extent
such substitution is sufficient for the required protection of the trust funds is the
task of the judicial practice lacking so far. The real impediments justifying the cautiousness in introducing the trust, apparent in the Civil law countries, seem to be
situated mainly in other areas of law, in particular the taxation model preventing
tax evasion related to the transfer of substantial assets settled on trust and income
produced thereby. That issue goes beyond the framework of the present paper and
requires a separate elaboration.
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A bstract
The growth of non-core liabilities is regarded as the main cause of unstable credit booms
which constitute the most serious source of financial instability. In developing economies
the credit expansion is mostly related to inflows of short-term speculative capital. The
main goal of the paper is to point out the role played by changing liabilities structure
in the formation of credit booms. The paper scrutinizes the case of South Korea, which
introduced macroprudential regulations already after the Asian financial crisis in 1997.
The subprime financial crisis has proved that those tools were not entirely effective, which
has led to the introduction of the “second generation” of macroprudential regulations
following 2010. The paper analyzes the role of the growth of non-core liabilities in the
Korean financial sector in the 2000’s, verifying if they contributed to the credit boom on
the property market, as well as zombie lending to small and medium enterprises. Finally,
using qualitative and quantitative data analysis it assesses the effectiveness of the macrostabilizing approach towards macroprudential regulation characteristic of the regulatory
tools implemented after 2010.
Keywords: Financial stability, macroprudential regulation, macroprudential policy, emerging economies, non-core liabilities, South Korea
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Introduction
According to the financial instability hypothesis formulated by Minsky1 the destabilization of the financial sector is a natural consequence of the processes occurring
in the economy and the financial sector. Such an approach drastically changes the way
of thinking on the issue of financial stability. It reduces the relevance of considerations
regarding the actions preventing the system from losing its stability in favour of the
discussions concerning the limitation of the growth of financial instability and the
control of the financial (credit) cycle volatility. The research conducted prior to the
subprime financial crisis shed light on unstable credit booms as the main cause of
financial instability2. It is, however, not straightforward to enumerate the factors
responsible for the excessively growing volume of credit. The most recent research
points at two main causes of excessive credit expansion: the demand-pull one (financial
accelerator) and supply-push, related to the growing volume of non-core liabilities,
enabling rising leverage. Indeed, many recent case studies, including i.e. Japan in the
1980 s, South-East Asia in the 1990 s or the USA, Spain, Ireland, Iceland, Hungary, and
Latvia in the 2000 s show that the growth of non-core financing of credit expansion
precedes the build-up of financial instability. The non-core liabilities have two main
sources, depending on the level of economic and financial development of distinct
economy. The first one is related to the growing volume of wholesale funding coming from repo and securitization transactions (the whole process could be labelled
as rehypothecation / repledging)3. Because of the legal and financial complexity of
those transactions, they are mostly limited to developed economies. In developing
ones, the main source of non-core liabilities are inflows of (speculative) short-term
foreign capital.
The growth of non-core liabilities’ volume is of particular importance for open
emerging economies, especially those which are prohibited from using any tools that
directly dampen capital flows. Therefore it is crucial for the authorities from those
countries to find an optimal policy framework to protect the financial system, as well

1 H. P. Minsky, Stabilizing an Unstable Economy, 1982 (reprinted by McGraw Hill, New York 2008);
H. P. Minsky, The Financial Instability Hypothesis, in: The Elgar Companion to Radical Political Economy,
eds. P. Arestis, M. Sawyer, Edward Elgar, Aldershot 1994, pp. 153–158.
2 C. Borio, P. Lowe, Asset Prices, Financial and Monetary Stability: Exploring the Nexus, “BIS Working Papers”, no. 114, July 2002; F. Allen, D. Gale, Bubbles, Crises, and Policy, “Oxford Review of Economic
Policy” 1999, vol. 15, no. 3, pp. 9–18.
3 See M. Singh, J. Aitken, The (Sizable) Role of Rehypothecation in the Shadow Banking System, “IMF
Working Paper”, no. WP/10/172, July 2010.
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as the economy from a boom-and-bust scenario. It is also the reason for labelling the
Eurozone as a heterogeneous currency union4.
The main goal of the paper is to indicate the role played by the changing liabilities
structure in the formation of credit booms, as well as the analysis of the macrostabilizing
approach towards macroprudential policy in South Korea. The article shows that the
growing volume of non-core liabilities of financial intermediaries was the direct cause
of the credit boom in South Korea in the 2000 s. The importance of the Korean case is
the result of distinct characteristics of the (macro) prudential instruments introduced
after the 1997 crisis, which makes them very similar to those being currently put into
practice. An interesting point is that their efficacy has already been verified during
the recent global financial crisis. Moreover, following the crisis, the Korean authorities have implemented some new tools based on the experience related to the former
regulations. The new approach will serve as a basis for the final conclusions regarding
the macrostabilizing approach towards macroprudential policy in emerging markets.
The remainder is divided into three parts. At the beginning the Author introduces
the issue of non-core liabilities comparing the Global Savings Glut and Global Banking
Glut hypotheses. In the second chapter, the credit expansion in South Korea in the
2000 s is analyzed and the prudential policies introduced to counteract the credit
boom are assessed (the results of quantitative data analysis are presented in Annex 2).
The paper concludes with the proposition of a macrostabilizing approach towards
macroprudential regulation.

1. Non-core Liabilities and Their Impact
on Financial Stability
The economic literature offers various, although similar definitions of core and
non-core liabilities. The dominant criterion constitutes the sort of creditor to the
bank. Such a distinction helps to understand the main characteristics of each source of
funding, which are related to their stickiness, that is how easy it is to withdraw them
from the bank. Hence, the core liabilities are the funding received from households
and nonfinancial corporations. If it comes to non-core liabilities, the main creditors
are financial corporations and foreign investors.
It should be emphasized that the above-mentioned definition constitutes the
basis and should be extended and modified in order to thoroughly understand the
4 M. Brzoza-Brzezina, M. Kolasa, K. Makarski, Macroprudential Policy and Economic Imbalances
in the Euro Area, “ECB Working Paper”, no. 1589, September 2013.

32

Marcin Czaplicki

concept. On the one hand, the case of the Japanese credit boom in the 1980 s shows,
that non-core liabilities can be supplied by non-financial firms5. On the other hand,
the Icelandic case sheds light on the fact that the funding may come from foreign
households as well (in that particular case from Dutch and British ones)6. Therefore
we could formulate the definition of non-core liabilities more precisely and stipulate
that they are the liabilities of banks, where the ultimate creditor is not the domestic household or non-financial firm, regardless of their legal form or the currency.
Such a definition has its economic reasoning. On the one hand, when the growth
of credit goes hand in hand with the growth of core liabilities it means that lending
rises parallel to economic growth, as well as the growth of the wealth of economic
subjects, hence their ability to pay back their debts. On the other hand, the growth
of non-core liabilities usually leads to credit booms and over borrowing.
That is the very reason for the importance of this concept. The growth of the share
of non-core liabilities enables the expansion of lending to new subjects, leading to the
falling quality of the credit portfolio, longer duration of assets (together with lower
installments), which is accompanied by the rise of short-term financial leverage.
The growing volume of non-core liabilities leads to the fall of the real interest rates
below the level of the natural real interest rate, contributing to overinvestment in the
real economy. K. Wicksell7 claimed that the excessive liquidity of financial markets was
caused by an error of the central bank. F. A. von Hayek8 related it to the perverse elasticity of bank lending and price competition between banks. C. Borio and P. Disyatat9
indicate the excessive elasticity of the banking sector, that is the tendency to expand
its balance during lax liquidity times, criticizing the global savings glut hypothesis10 as
an explanation for the credit booms in the 2000 s. H. S. Shin11 relates this hypothesis
5 The corporations were issuing securities at capital markets and paying deposits, taking advantage
of regulatory arbitrage enabled by the partial liberalization of financial markets. This scenario is nowadays
repeated in China, where the enterprises fund themselves in Hong Kong and pay the deposits to domestic
banks. See H. S. Shin, Procyclicality and the Search for Early Warning Indicators, “IMF Working Paper”,
no. WP/13/258, December 2013.
6 However, the most important source of funding remained “the Glaciers,” that is, bonds sold on
foreign wholesale capital markets.
7 K. Wicksell, Geldzins und Güterpreise. Eine Untersuchung über die den Tauschwert des Geldes
bestimmenden Ursachen, Gustav Fischer, Jena 1898 (translated, Interest and Prices. A Study of the Causes
Regulating the Value of Money, Macmillan, London 1936).
8 F. A. von Hayek, Geldtheorie und Konjunkturtheorie, Holder-Pichler-Tempsky, Vienna 1929 (translated, Monetary Theory and the Trade Cycle, Routledge, London 1933).
9 C. Borio, P. Disyatat, Global Imbalances and the Financial Crisis: Link or No link? “BIS Working
Papers”, no. 346, May 2011.
10 B. S. Bernanke, The Global Saving Glut and the U. S. Current Account Deficit, speech at the Sandridge
Lecture in Virginia Association of Economics, Richmond, 10th March 2005.
11 H. S. Shin, Global Banking Glut and Loan Risk Premium, Presentation at the 12th Jacques Polak
Annual Research Conference, IMF, Washington, 10th-11th November 2011.
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to the oversupply of funding in international banks12 demonstrate empirically that the
credit from abroad enables the formation of local credit booms in emerging economies,
and the bigger its volume, the more severe are the eventual crises.
International banks, having access to global wholesale markets, can transfer the
funding to their subsidiaries. Hence the financial sector does not only allocate the
purchasing power, but can also generate it. V. Bruno and H. S. Shin13 conclude that
the leverage cycle in global banks becomes a determinant of the cross-border transmission of financial shocks. In emerging economies unstable credit expansion mostly
funded with short-term foreign capital, which raises the risk of a twin crisis. Thanks
to currency appreciation, risks may seem to decrease during the upturn, together
with rising profits, enabling the growth of leverage. However, at the same time the
structure of the economy changes with a non-tradable goods markets flourishing. The
economy becomes less effective and competitive. The valuable resources go to the less
productive sectors. When the financing dries out, the balance-sheet recession leads
to a deflationary cycle with fire sales, liquidity, loss, and margin spirals, as well as credit
crunch. With funding cut off, the non-tradables sectors stop contributing to economic
growth, resulting in a large decrease of GDP and growth of structural unemployment.
During the upturn, the global wholesale markets serve as a bottomless pit of
liquidity. Higher productivity, as well as appreciating currency (due to the Balassa-Samuelson effect) attract foreign speculative capital. Capital inflows lead to the
fall of real interest rates below the natural level. Credit growth accelerates leading
to overinvestment in the economy. Such a scenario is recurrent throughout the world,
especially in emerging economies. However, the global financial crisis illustrates,
that the increase of the non-core liabilities volume may undermine the soundness
of the financial sector.

2. The Korean Experience With Macroprudential
Regulation
After the global financial crisis of 2007–2009 there have been many proposals
regarding the shape of a new prudential banking regulation. There has been a consensus on the need for introducing a new macroprudential approach. On this basis,
12 S. Avdijev, R. McCauley, P. McGuire, Rapid Credit Growth and International Credit: Challenges for
Asia, “BIS Working Paper”, no. 377, April 2012.
13 V. Bruno, H. S. Shin, Capital Flows, Cross-border Banking and Global Liquidity, “NBER Working
Paper”, no. 19038, May 2013.
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new measures have been proposed, including the adjustment of the existing tools.
However, what is lacking is the empirical analysis of the effectiveness of the new
tools. Hence, any historical case of their use is very important. South Korea offers
a plethora of such evidence, for its authorities already after the Asian financial crisis
of 1997 have implemented tools, which, from today’s perspective, can be regarded
as macroprudential (see Annex 1). Moreover, as will be scrutinized in this chapter
its case resembles the previously described trends in other emerging economies.
After the revival of the credit action following the Asian crisis, some new credit
booms have been witnessed in South Korea. The credit card boom resulted in a bubble bursting in 2003. Meanwhile, more and more funding has been directed into the
property sector, happening because of its apparently lower riskiness, higher profitability and preferential treatment under existing capital regulation. As a result, the
property prices started to increase in 1999 (see Chart 1).
Chart 1. The Annual Growth Rate of Selected Economic Indices (%), 1987–2013
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The increase of property prices has been especially vivid in Seoul (and first of
all in the Gangnam-pu districts) with a short break after the dot.com bubble burst14.
14 It is worth mentioning that soaring apartment prices in Seoul was a result of the concentration
of bank lending in the region. For details, see Financial Stability Report, Bank of Korea, Seul, April 2013,
p. 55.
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It was a result of the concentration of bank lending made towards that region. The
GDP growth rate achieved the level of 5%, which was accompanied by stable inflation
(around 2%). The accommodative monetary policy targeted at reviving the economy
after the dot.com crisis, contributed to further increases in apartment prices.
In order to prevent the recurrence of the financial crisis, prudential regulation
has been strengthened. The changes were aimed at restraining the currency, as well as
maturity mismatches. However, they focused on the soundness of individual financial institutions. The Loan-to-Deposit Ratio, repealed in 1997, has not been re-established. The risk weights for mortgage loans have been raised. Seeing the existing
tools as inefficient, the supervisory authority (Financial Supervisory Service) decided
to implement a new instrument – Loan-to-Value Ratio (September 2002). In August
2005, Debt-to-Income Ratio has been introduced in order to tame the over borrowing
resulting from the rising prices of assets (and the value of the collateral). As a result
the credit boom has been restrained (see Chart 2), at least on the property market.
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Chart 2. The Impact of LTV, and DTI Requirements on Housing Prices
and Bank Lending

0
Jan-01

Jan-02

Jan-03

Jan-04

Jan-05

Jan-06

Jan-07

Jan-08

Jan-09

Jan-10

Jan-11

Jan-12

change of property prices in Korea (l)

change of property prices in Seul (l)

credit to GDP ratio change (l)

LTV

DTI

Bank of Korea policy rate (r)

Jan-13

Source: Bank of Korea. Own calculations. Upward arrow signifies loosening of the regulation, downward arrow
signifies the tightening.

The introduction of the new (macro) prudential instruments was not sufficient
to prevent the Korean financial system from the credit boom and thus financial
instability15 (see Chart 3). The slowdown in bank loans to households after 2006 has
15 Such a conclusion is supported by the results of several regressions, which are presented in Annex
2. In general, they show that the tools of the first generation of macroprudential policy in South Korea
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been balanced out by the growing financing from non-banking financial intermediaries. The prudential regulation proved to be ineffective, because it has raised the
costs of credit allowing the non-regulated institution to achieve the cost advantage
over banks. Growing competition forced banks to decrease their margin and increase
the volume of loans (which is the only possible solution for achieving the prior ROE
targets), hence increasing the risk of the banking business.
Chart 3. Credit to GDP Ratio (%) in South Koreaa
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Focusing prudential instruments on the housing market and mortgage lending
activity, led to the loosening of lending conditions to other sectors of the economy.
T. Hoshi and Y. Kim16 show that after the introduction of distinct macroprudential
measures, banks started granting credit to Small and Medium Sized Enterprises.
Nevertheless, they discovered that the loans were not granted to the most efficient
firms or to start-ups. On the contrary, the lending activity focused on the unprofitable, old companies, helping them to survive some more years without making profits
(this phenomenon is called zombie lending and was recognized in Japan in the 90 s).

did not impact bank lending and interest on loans. Which might have had an influence were the changes
in the volume of non-core liabilities.
16 T. Hoshi, Y. Kim, Macroprudential Policy and Zombie Lending in Korea, mimeo 2012.
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Chart 4. The Growth of Lending and Deposits of Korean Banks
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Chart 5. The Comparison of Domestic Banks and Foreign Bank Branches Short-term
Financing in South Korea
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Finally, the prudential regulation focused on the asset side of banks’ balance
sheets, ignoring or at least treating with neglect, the liabilities and their structure.
As is shown in Chart 4, in the 2000 s, credit grew faster than the depository basis.
The boom was the result of the growing volume of non-core liabilities, which has
increased up to 50% of the M2 monetary aggregate. The most prominent role among
them was played by the FX borrowing. The capital flew to the Korean financial system
mostly through foreign bank branches (see Chart 5), which were exempted from
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meeting liquidity requirements on foreign loans. As a result the volume of banking
sector liabilities to foreign institutions grew rapidly (see Chart 6). The speculative
short term capital helped finance the lending expansion17.
Chart 6. Korean Banks Liabilities to Foreign Banks
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After the bankruptcy of Lehman Brothers, Korean financial institutions could
either not roll over their FX debt or had to pay a bigger interest. As a result, the volume
of foreign debt slumped. In October 2008 the roll-over ratio of maturing liabilities
totaled 39,9%. During the first three months following the Lehman’s fall, over 50
billion USD flew out of the Korean financial sector. The evaporation of liquidity
caused a credit crunch.
South Korea has followed the same pattern as other emerging economies before
the crisis: long-term lending was financed with short-term FX borrowing abroad,
leading not only to growing maturity- but also a currency mismatch between assets
and liabilities. After the outbreak of the global financial crisis growing uncertainty
and instability dominated the financial markets. As a result, both the cost (and risk)
of debt, as well as the exchange rates become more volatile. Therefore, although the
“first generation” of South Korean prudential tools reduced (to some limited extent)
systemic instability, as well as impeded bank lending towards households and a bubble

17 J. Ree, K. Yoon and H. Park claim, however, that the increase in foreign debt did not have any
impact on banks’ lending activity, see J. J. K. Ree, K. Yoon, H. Park, FX Funding Risks and Exchange Rate
Volatility – Korea’s Case, “IMF Working Paper”, no. WP/12/268, November 2012.
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on the property market, it did not protect the Korean financial system and economy
from financial turmoil.
One of the conclusions drawn from this event was the necessity of considering
a broader range of factors leading to financial instability. As a result, new tools have
been implemented, strengthening the macrostabilizing characteristics of domestic
prudential regulation (see Annex 1). The new tools targeted the passive side of the
financial institutions balance sheets, which distinguishes them from the LTV and
DTI ratios, and proved to be fairly effective.
Charts 7 and 8 show that after introducing the new tools the LTD ratio for the
entire sector fell rapidly, and the term structure of foreign debt became more sustainable. As demonstrated by W. Choi18 it resulted both from the growth of the share of
long-term liabilities, as well as the reduction of short-term funding. The growth of
the volume of long-term liabilities was particularly visible in 2011, after the introduction of the new macroprudential instruments (see Chart 9). As an effect of the above
mentioned changes, the Korean banking system has become more stable. After the
global financial crisis, Korea was less vulnerable to global risk factors. V. Bruno and
H. S. Shin19 report that at the same time the fragility of other markets in the region
increased significantly.
Chart 7. South Korean Depository Institutions LTD Ratio (%), 1997–2013
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18 W. G. Choi, Macro-Prudential Policies in Korea, presentation at the Conference on “Reserve
Requirements & Other Macroprudential Policies: Experiences In Emerging Economies”, Central Bank
of the Republic of Turkey, Istanbul, 9th October 2012.
19 V. Bruno, H. S. Shin, Assessing Macroprudential Policies: Case of Korea, “NBER Working Paper”,
no. 19084, May 2013.
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Chart 8. Term Structure of Foreign Liabilities of South Korean Banking Sector
Institutions (%), 1994–2013
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Chart 9. The Effects of Introduction of the “Second Generation” of Macroprudential
Policy in South Korea
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3. A Macrostabilizing Approach Towards
Macroprudential Regulation
One of the controversies regarding macroprudential policy is its use to stabilize
the real economy. In such a case it should be supportive to standard economic policies, which usually lack selective tools. The empirical examples presented in earlier
parts of the paper show, that in order to stabilize the financial system, it is reasonable
to consider a broader perspective. In emerging markets, especially in a heterogeneous currency union, particular attention should be paid to short-term capital flows,
as the main source of non-core liabilities. Their control should be one of the main
objectives of macroprudential policy leading to the stabilization of both financial,
as well as, the business cycle. However, the efficacy of macroprudential policy does
not come from limiting capital inflows, but from the rising external cost of finance,
which could (during the boom) bring the real rate back to its natural level20.
Interestingly, macroprudential policy works through similar channels just as
monetary policy. Influencing the lending activity of financial institutions it could even
be more effective than traditional policies, mostly because of the use of sectoral tools.
Hence the epicenter of the instability may be impacted without cooling the whole
economy with higher interest rates21. Furthermore, rising capital flows have already
reduced the efficacy of traditional economic policies, particularly the monetary one.
Some countries have given up the independent monetary policy by adopting a currency board system. M. Brzoza-Brzezina, M. Kolasa and K. Makarski22 emphasize
that the ability to limit GDP growth volatility in EU peripheral states, as well as the
possibility of the reduction of negative monetary, and property market shocks leads
to a conclusion that macroprudential policy should be conducted on the local level.
Hence, there are two competing views on macroprudential policy: (1) focusing on
its prudential characteristics, with the goal of systemic risk reduction, and (2) stressing
its macrostabilizing purposes. The optimal solution could be found somewhere in the
middle. On the one hand, the policy should not concentrate on loss absorption, on
the other its main goal should not be the reduction of GDP growth volatility. The
20 Under the described perspective, the output gap, which constitutes the emanation of economic
instability results from lowering real interest rates below their natural level (due to capital inflows). As
a consequence, the credit market becomes unstable, and financing goes to unproductive investments,
e.g. construction, which finally decreases the growth potential of the economy.
21 As shown by R. Shiller, in the case of the Californian property bubble in the 70 s, they may develop
even when the interest rates are high. See R. J. Shiller, Irrational Exuberance, 2nd Edition Revised & Updated,
Broadway Books, New York 2009.
22 M. Brzoza-Brzezina, M. Kolasa, K. Makarski, Macroprudential Policy…, op.cit.
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above argument leads to a conclusion that the strategic objective of macroprudential policy should be the reduction of financial sector instability, that is systemic
risk, with its two interrelated cross-sectional- and time perspectives. In such a case
the tactical objective could be formulated as limiting the financing of credit action
from non-core sources, because it leads both to higher interconnectedness between
financial institutions (both local and global) and a more volatile credit cycle. Finally,
the operational objective should focus on ensuring such a structure of credit action
funding (both on a general and sectoral level) that the pace of credit expansion does
not differ significantly from the growth rate of GDP, which is consistent with the
growing wealth of economic subjects, and proxies their increasing creditworthiness23.
The organizational and institutional structure of macroprudential policy is
not scrutinized in the paper. In the remaining part of the chapter, some instruments
will be presented, which could serve as a basis for the operationalization of the policy.
O. Blanchard24 stipulates that macroprudential policy should focus on many aspects
of the financial sector. Hence, finding one element concentrating the systemic risk is
illusory. Macroprudential policy should be conducted in similarity to the monetary
one. It should have an impact on credit spreads, lending conditions, as well as the
availability of credit, and therefore on credit demand and supply. In such a case it
could strengthen the transmission channel of monetary policy in such a way that
lower interest rate changes are needed to stabilize the output gap.
In the European Union, due to the single market in financial services, as well as
the freedoms of establishment, and capital movements, the conduct of macroprudential policy cannot involve any administrative restrictions on capital flows or their
direct taxation. S. Claessens and S. Ghosh25 indicate that macroprudential regulations
may provide an interesting alternative, because in spite of analytical differences, they
are related to tools of capital flows management. M. Brzoza-Brzezina, M. Kolasa
and K. Makarski26 believe that emerging economies should use a broader range of
instruments and policies than developed ones, due to the high penetration of their
financial systems by foreign institutions. The broader range of tools is also a result
of the diversity of shocks related to global liquidity27.
23 It should be stressed, however, that in the case of emerging markets, the level of credit to GDP
ratio is usually lower, which calls for more financial deepening.
24 O. Blanchard, Monetary Policy in the Wake of the Crisis, paper prepared for IMF Conference on
“Macro and Growth Policies in the Wake of the Crisis,” Washington, 7th-8th May 2011.
25 S. Claessens, S. R. Ghosh, Capital Flow Volatility and Systemic Risk in Emerging Markets: The
Policy Toolkit, in: Dealing with the Challenges of Macro Financial Linkages in Emerging Markets, eds.
O. Canuto S. R., Ghosh, World Bank Study, Washington 2013, pp. 91–118.
26 M. Brzoza-Brzezina, M. Kolasa, K. Makarski, Macroprudential Policy…, op.cit.
27 See D. Filiz Unsal, Capital Flows and Financial Stability: Monetary Policy and Macroprudential
Responses, “International Journal of Central Banking”, vol. 9, no. 1, March 2013, pp. 233–285.

The New, “Non-core”, Perspective on Macroprudential Policy

43

Therefore, the macroprudential instruments need to be simple, elastic, and enable
discretionary adjustment. Such a feature characterizes the limit on financial leverage,
which is de facto related to interest rates (they constitute the cost of the leverage)28.
Similar characteristics are displayed by the Loan-to-Deposit ratio which can limit the
role of unstable liabilities in credit expansion. Both of these tools could be complemented by the Loan-to-Value, Debt-to-Income, or Debt-Service-to-Income ratios.
As an early warning indicator they could serve the non-core liabilities ratio, which
can be prepared every month (credit to GDP ratio is calculated on a quarterly basis)
and allows for a faster recognition of an instability than the credit gap (for the inflow
of funding precedes the credit expansion)29. Taken into consideration, the LTD limit
could be narrowed to a simple Loan-to-Core Deposits ratio taking into account the
structure of the financial institution’s liabilities. The above presented indicators should
cover all financial institutions. The resulting regulatory arbitrage (e.g. the granting of
credit from abroad) could be reduced either by imposing requirements depending
on the residency of the borrower, not a lender, or by close cooperation between local
supervisors. In this case, harmonization should cover simple general rules, which
could be further adjusted at a local level.
It should be emphasized that financial institutions liability management mirrors
the management of credit action, because it influences the credit supply. At the same
time, it enables a greater proactivity of a policy, because it is one step ahead of the
emergence of a credit boom. Therefore, the macroprudential instruments should
apply to the structure of liabilities in particular. The International Monetary Fund30
distinguishes three main types of such instruments: prudential sensu stricte, currency
structure based, as well as the country of origin based ones. The latter does not apply
to EU circumstances with the free movement of capital. The study of Westpack Institutional Bank31, has shown that the most efficient regulations have an impact on the
price, not on the quantity. This conclusion is consistent with the previous argument
of the need for reducing the gap between the real interest rate and the natural real
interest rate.
In such a case the unremunerated reserve requirements can be very useful (under
the condition that they will apply to shadow banking as well). On the one hand, they
28 Unfortunately the non-risk based leverage proposition of Capital Requirements Regulation (as
a national discretion) restrains its maximum level and does not allow for its discretionary adjustment.
29 However, because the composition of non-core liabilities, in details, differs from country to country,
the ratio should be estimated locally, including the particular characteristics of each financial system and
economy.
30 Key Aspects of Macroprudential Policy, International Monetary Fund, 10th June 2013.
31 In Their Footsteps. Macroprudential Tools: The International Experience, Westpack Institutional
Bank, 18th August 2013.
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serve as a tax, increasing the cost of credit. On the other hand, they can provide
a liquidity buffer in times of distress. Other instruments could include, leverage on
financial derivatives, or a levy on non-core liabilities (the macroprudential stability
levy in South Korea)32, e.g. in the form of higher contribution to a bank guarantee
fund. Finally, the New Zealand’s Core Funding Ratio should be included, which has
an impact directly on the structure of financial institution funding (in the particular case of New Zealand, the core deposits consist of retail deposits and long-term
wholesale funding)33. It should be stressed, however, that the efficacy of this particular instrument and macroprudential policy in general depends on the ability of the
financial regulator to resist the pressure of financial institutions and not loosen the
requirements during the credit boom. If a particular authority does not want to impose
these tools on financial institutions, it could consider some form of “penalizing” them
for an unstable financing structure. For example, it could limit the guarantees on
their deposits, or their access to a lender of the last resort. Moreover, it could require
them to keep higher regulatory requirements or might simply impose higher taxes
on their credit interest revenues. Finally, every host country should have the option
to select any foreign bank branch to change its structure into a subsidiary in order
to be subject to local regulation.

Conclusions
One of the main points of the paper is that the systemic riskiness of an asset
depends on how it is financed. Therefore any policy which wishes to have a desired
effect on the risk taking of financial institutions should firstly analyze their sources
of funding.
Because of excessive elasticity and the continuing imbalance of the financial
system (which is the main cause of economic instability), an effective macroprudential policy should follow the macrostabilizing approach. It is particularly important
to keep in mind that due to ongoing liberalization and globalization of financial
system, the instabilities emerge on a regional or global level. The sole accumulation
of capital buffers may prove ineffective. The example of South Korea provides distinct tools (such as a macroprudential policy levy or loan to deposit ratio) which
could be implemented in order to strengthen the efficacy of a prudential policy in an

32
33

Because their volume changes with the financial cycle, the tax could serve as an automatic stabilizer.
See Key Aspects…, op.cit.
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emerging economy. Additional interesting tools like leverage, loan-to-deposit ratio,
core funding ratio, or reserve requirements are already in use in other jurisdictions.
As has been shown in the paper, converging economies are particularly prone
to financial instability, especially in an environment of large capital inflows. In a case
of nominal convergence happening faster than the real one, the real interest rate falls
below its natural level. Therefore, monetary policy needs a backup from the macroprudential one in order to remain effective. Hence, the “one size fits all” approach
towards macroprudential regulation advocated for many years with consecutive
Basel agreements may not prove adequate for all financial systems, their stability, and
macroeconomic stability of particular economies. Moreover, the macroprudential
policy cannot be limited to building up the safety buffers. If it does not take into
consideration the real sector of the economy, but solely the financial one, it loses
its efficiency. Therefore, the pursuance towards the maximum harmonization of
prudential policy may prove counter-effective.
The paper offers a range of possible macroprudential tools which could be
used to stabilize the financial system and the economy as a whole. They should be
targeted at non-banking institutions as well, in order to avoid the regulatory arbitrage. This purpose requires the greater control of national supervisors over foreign
bank branches, which probably should be transformed into independent units. The
specific institutional and organizational solutions of macroprudential supervision
have not been discussed in the paper and should be scrutinized in further research.
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Annex 1. The Timeline of the Implementation of Selected
Macroprudential Instruments in South Koreaa34
Instrument
Long-term
Borrowings Ratio

LTD
FX Liquidity Ratio

Maturity Mismatch
Ratio

DC Liquidity Ratio

LTV

34

Date of
Introduction/Change

Description

January 1991

The ratio of long-term (maturity of 3 years and longer) currency credits
to long-term banks’ FX liabilities set on the level of 70%

April 1993

Reduced to 50%

December 2000

Revenue from FX credit provisions is exempted from assets considered
whilst calculating the ratio

September 2001

The maturity shortened to 1 year

January 2002

Core FX deposits regarded as stable source of funding

April 2004

Increased to 80%

January 1999

The ratio of 100% is waived

March 2010

The ratio of 100% is restored (starting on January 1st, 2014)

July 1997

The ratio of FX assets with maturity up to 3 months to liabilities with the
same maturity should not be lower than 70%, universal banks

July 1998

Ratio expanded to specialized banks, to be reported every 3 months

June 2000

Increased to 80%

March 2001

FX forwards included in the ratio

April 2004

Increased to 85%

July 2010

Increased to 100%

January 1999

The maximum level of the liquidity gap (assets – liabilities) for selected
maturities: up to 7 days (no gap), 8 days to 1 month (max. 10%) etc.
Other periods include 1M-3M, 3M-6M, 6M-1Y, 1Y-3Y,>3Y, domestic
banks

March 2001

FX forwards included in the ratio

December 2009

The maximum level of the gap for maturity up to 7 days set on the level
of –3%

January 1999

The ratio of domestic currency assets with maturity up to 3 months
to respective liabilities not to be lower than 100%, the indicator had
functioned earlier as the ratio of liquid assets to the sum of deposits,
with required value over 30%

March 2002

Increased to 105%

August 2006

Decreased to 100%, required reserves held in the central bank, as well
as certificates of deposit, credit card receivables, and other receivables
on liquid assets, enabled to be counted in the ratio

September 2002

60% of property value; for extreme speculative zones (ESZ); banks and
insurance companies

October 2002

Extended to all the property

The shaded cells indicate loosening of the regulations.
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Instrument

Date of
Introduction/Change

Description

May 2003

Decreased to 50% for loans with maturity not higher than 3 years and on
property situated in speculative zones (SZ), and ESZ

October 2003

Decreased to 40% for loans with maturity not higher than 10 years, SZ

March 2004

Increased to 70% for loans with maturity of at least 10 years and less
than a year of sole interest payments

June 2005

Decreased to 40% for loans with maturity of 10 years and less, for the
purchase of luxurious property (worth at least 600 million KRW), SZ

November 2006

Decreased to 40% for loans with maturity of 10 years and less, for the
purchase of luxurious property (worth at least 600 million KRW), SZ,
granted by all types of financial institutions

November 2008

Ratio waived for all areas except of three Seoul districts (Gangnam,
Seocho and Songpa)

July 2009

Decreased to 50% for loans for the purchase of a luxurious property
(minimum of 600 million KRW) in the Seoul metropolitan area, granted
by banks

October 2009

The above regulation extended to all financial institutions

May 2012

Increased to 50% for the Gangnam, Seocho and Songpa districts, which
ceased to be regarded as overheated SZ

Capital
Requirements/Risk
Weights

November 2002

Mortgage loans risk weights increased from 50 to 60–70, depending on
the borrower’s credit history and their creditworthiness

Provisioning

November 2002

Minimum requirement on provisions for unpaid loans for households,
classified as normal or precautionary raised from 0.5% to 0.75% and
from 2% to 8%, respectively. For loans classified as doubtful the ratios
raised from 50 to 55%

December 2006

The ratio raised from 0.75 to 1% for normal loans, and from 8 to 10% for
precautionary ones

August 2005

The ratio set at the level of 40% for loans for the purchase of property
in SZ, if the borrower is single, and is less than 30 years old or is
married, and the spouse has a debt, all financial institutions

March 2006

40% for loans for the purchase a luxurious property (minimum of 600
million KRW) in SZ, all financial institutions

November 2006

Extended to all credits in ESZ, banks and insurance companies

February 2007

DTI from 40% to 60% for loans for luxurious property purchase granted
by banks, regardless of the zone

August 2007

DTI from 40% to 60% for loans granted by nonbanking institutions

November 2008

Ratio waived for all the zones except of three Seoul’s districts (Gangnam,
Seocho and Songpa)

September 2009

Extended to the whole Seoul metropolitan area (40% and 50% (luxurious
property))

August 2010

Ratio waived for the loans on the purchase of property
in non -speculative zones of the Seoul metropolitan area, if the borrower
owns less than 2 properties

DTI
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Instrument

Reserve
Requirements

Date of
Introduction/Change
May 2012

Raised to 50% for Gangnam, Seocho and Songpa districts, which
ceased to be regarded as overheated SZ

November 2006

The ratio raised from 3% to 3.8% for deposits (on average)

December 2006

The requirement raised from 5% to 7% for short-term deposits

Restrictions of Credit August 2007
Action in FX

Bank of Korea allowed for the granting of FX loans only for the purpose
of paying back debt to foreign lenders and to build business-related
facility investments

July 2010

Ban on granting FX loans to local companies for domestic use, even for
facility investment

July 2011

Financial institutions prohibited from purchasing FX denominated bonds,
issued by local companies for domestic use

October 2010

(FX forwards and swaps) with the level of 250% of capital (at the end of
the previous month) for foreign banks branches, and 50% for domestic
banks

July 2011

Reduced to 200% of capital for foreign banks branches and 40% for
domestic banks

December 2012

Reduced to 150% of capital for foreign banks branches and 30% for
domestic banks

Taxes

January 2011

Reinstatement of (waived in March 2009) a withholding tax on foreign
purchases of treasury and money stabilization bonds (14% for interest
revenue and 20% for trading revenue) and the introduction of a tax on
banks’ foreign exchange borrowing

Macroprudential
Policy Levy

August 2011

Levy on non-core liabilities in the form of FX liabilities of banking sector.
Its level depends on the maturity of the liabilities and totals: 0.2% for
liabilities with maturity of less than 1 year, 0.1% (1–3 years), 0.05%
(3–5 years), and 0.02% (over 5 years)

Face Value
Restrictions of FX
Derivatives

a

Description

The shaded cells indicate loosening of the regulations.

Source: C. H. Lim, I. Krznar, F. Lipinsky, A. Otani, X. Wu, The Macroprudential Framework: Policy Responsiveness and
Institutional Arrangements, “IMF Working Paper”, no. WP/13/166, July 2013; J. K. Lee, The Operation of Macroprudential Policy Measures: The Case of Korea in the 2000 s, “BOK Working Paper”, no. 2013–1, February 2013; K. Kim,
Managing Capital Flows in Asia and the Pacific: the case of Korea, paper presented at the Conference of Philippine
National Bank and UNESCAP on “Asia-Pacific economies after the global financial crisis: Lessons learnt, challenges
for building resilience, and issues for global reform”, Manila, 6th-8th September 2011.
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Annex 2. The Efficacy of the First Generation of Macroprudential
Policy in South Korea. A Quantitative Approach
In order to confirm or reject the conclusions from the qualitative data analysis
several regressions have been run testing for the relevance of distinct macroprudential variables for curbing the credit expansion in South Korea. We decided
to distinguish three such variables: LTV, DTI, and a general measure called “First
generation of macroprudential tools” 35. The latter is an index consisting of tools
described in Annex 1. The variables have been constructed either as dummies or
indices (on a consolidated basis). For a more precise definition see Tables’ footnotes.
We decided to test the efficacy of macroprudential tools explaining two different
economic variables: (1) loans volume and (2) nominal interest on loans, in order
to obtain more robust results. Moreover we used different measures of each variable, that is: loans for: the construction sector (including construction and property
market), households (granted by all financial institutions), households (granted by
banks only), mortgage loans, corporate loans36 and total credit in the economy. If
it comes to interest on loans we used: the change in interest on new loans (pp), as
well as the change of the spread between interest on old and new loans (pp). Whilst
modelling loans we had controls for changes in nominal GDP, bank deposits and
real policy rate (the policy rate before April 1999 has been proxied by a 3 month
market rate). We included non-core liabilities (see Chart 11)37 as an explanatory
variable in order to test for their usefulness in explaining changes in lending trends.
Whilst modelling interest rates we controlled the nominal policy rate and changes
in non-core liabilities (for the similar reasons as above). We used quarterly data from
the Bank of Korea Economic Statistics System with the last observation coming from
the fourth quarter of 200938. Therefore, we were able to measure the efficacy of the
35 We have set the 4th quarter of 2009 as a caesura, because the new macroprudential tools have
been introduced starting from the beginning of 2010. Because of an insufficient number of observations
we could not include the second generation of macroprudential tools as an explanatory variable in our
models.
36 Reducing the volume of loans to households (on the purchase of property), the macroprudential
tools should lead to the growing volume of corporate lending. Hence, unlike the models explaining
lending to households, the macroprudential explanatory variables coefficient should have a positive sign.
37 The variable is constructed as the sum of: certificates of deposit, repo transactions and financial
debentures, all issued by depository corporations (from M3 aggregate), as well as the external debt of
banks and other financial institutions (excluding the monetary authorities). The external debt measures
have been calculated using an average KRW/USD exchange rate from each period.
38 The low number of observations, as well as the construction of LTV, DTI, and “First generation”
explanatory variables may present the most important drawbacks of our regressions.
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first generation of macroprudential policy tools. We have not analyzed the subsequent period, because we did not want to mix the effects of older-type prudential
instruments with the results of the introduction of a new tool commencing from
the first quarter of 2010.
Chart 10. Non-core Liabilities in Korea
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In order to improve the robustness of our results we decided to run regressions
on levels, as well as differences (controlling for stationarity of the variables). We used
OLS GMM models, using lagged explanatory variables in order to exclude heterogeneity and endogeneity biases. The models included a constant.
The results show that the effectiveness of the first generation of macroprudential
tools is doubtful. Such a conclusion does not come from the insignificance of the
explanatory variables, but from the direction of their impact. The results for the
LTV ratio are counterintuitive. Tightening of the regulation seems to stimulate the
growth of credit action. It may result from the fact that changes in the LTV were
conducted in a reactive fashion. Hence, the boom was already present and the
changes in regulation might have been perceived as its confirmation. Moreover, the
impact of imposing lower LTV values during the boom may be reduced by growing
property prices. The DTI ratio seems to be more effective than the LTV one (basing on the sign of the coefficient, rather than its statistical significance). However,
such a conclusion is not consistent with the result of a simple exercise presented
on Charts 11–22. If we look at average changes in selected credit variables after the
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introduction of new LTV/DTI requirements39 we could conclude that the LTV ratio
was more effective than the DTI one (see significantly lower credit volume increases
after changes to the ratio).
What is interesting, in many cases the impact of changes of GDP seems either
to be insignificant or counterintuitive. It may lead to a conclusion that changes
in loans did not reflect economic fundamentals. What is important, the impact of
non-core liabilities seems to be both significant, if we consider changes in loans, as
well as in interest on loans. Such a finding supports our conclusions regarding the
role of non-core liabilities in explaining the credit expansion in emerging economies.
However, it is particularly interesting that in many models the impact of non-core
liabilities seems to be more relevant than the one of the changes in the depository
basis of financial institutions. Finally, the significance of non-core liabilities may
also explain the unimportance, as well as counterintuitive impact of changes in the
policy rate. Because the changes of the volume of non-core liabilities are driven first
of all by changes in external debt, we may conclude that the inflows of capital make
domestic monetary policy less effective.
Finally, particularly interesting are the models explaining changes in the volume
of loans for non-financial enterprises and the construction sector. We expected
that the impact of macroprudential policy variables on corporate lending would be
reverse to their influence on lending to households. The reason is that the measures
undertaken were targeting the growth of residential credit. The results support our
conjectures.
Charts 11–16. Average Impact of LTV Changes on Selected Credit Variables
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39 When the ratio was loosened, the change in the volume of credit was multiplied by (–1). The period
under consideration starts four quarters before the introduction of distinct variable and ends in q4 2013.
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Loans  to  enterprises  change  (bn  KRW)
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Charts 17–22. Average Impact of DTI Changes on Selected Credit Variables
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0.705

37.9

28

60.9

45

45

16 .9

(1364.748)***

16

49.0

(677.284)***

45

45.1

(1541.306)

56

47.1

(1683.906)

-1535.671

(2622.233)**

63 90.941

(3242.391)**

-7806.857

(617.449)

-19.898

(0.131)***

0.17 3

(315.158)

-3 26.597

(0.019)***

0.06 2

(0.017)***

0.672

(1092.601)

1368.968

(0.034)***

0.393

(0.022)***

-0.10 1

(0.076)***

45

63.6

(367.709)

-2988. 473

28

38.3

(1231.773)**

(9)

(10)

45

8.8

(1332.483)***
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(436.646)***

2034.729
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-639.239

(0.060)
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(0.112)

0.163

16

3 8.0

(534.897)***

532 3.372

(379.548)***

165 1.271

(452.057)*

-819.589

(0.012)**

0 .033

(0.019)

-0.030

(0.042)***

-0.201

Lending to Mortgage loans
households (by
change (bn
banks) change
KRW)
(bn KRW)

(11)

45

25.1

(1961.573)

3019.5 1

(1385.102)***

-45 34.539

(1340.521)
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(12)
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-0.00 2

Total banking
loa ns change
(bn KRW)

*

LTV, DTI and “First generation” variables are constructed as dummy variables taking values: –1, –2 etc., if the regulation has been loosened (one, two or more times)
during the period, 0 if it has not been changed, and 1, 2 etc., if it has been strengthened (one, two or more times). If in the same period one regulation has been loosened
and another strengthened, they equilibrate. See Annex 2 for the timeline of the implementation of the instruments. “--“indicates that the R2 coefficient was negative;
***, **, * denotes significance at 1%, 5%, and 10% test levels; respectively; standard errors are in parentheses. All exogenous variables have been included as instrument
variables. The lags are from –1 to –4.
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The Impact of EMIR on the Financial Stability
– the Analysis of the Derivative Market Crises
in Poland and Brazil
A bstract
During the last worldwide financial meltdown between 2007 and 2009 there occurred
several dysfunctions of the global financial systems. The problem raised in the article
focuses on the detrimental use of derivative instruments, especially in Brazil and Poland.
They create a good opportunity to check whether such regulations as EMIR could prevent
firms from huge losses on options settlement or even alert them from signing contracts for
‘toxic’ derivatives. In the effect, it is remarkable if such a new law can globally contribute
to the stability improvement on the derivative market. The aim of this article is to discuss
the genesis of toxic derivatives and to analyse their mechanism in detail. Moreover, the
article provides examples of the application of toxic derivatives, based on the data from
Poland and Brazil. For this reason, a case study analysis concentrating on firms implementing such structures is applied. The article analyses the problem of the harmful use
of derivative instruments both from a micro and from a macro perspective. It draws up
conclusions which are important not only for small economic entities but also for larger
companies and countries.
Keywords: Derivatives, currency options, financial crisis, toxic derivatives, Poland, Brazil,
EMIR
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Introduction
The worldwide crisis during the years 2007–2009 has directed economists’ attention
to the extraordinary susceptibility of developing countries to unfavourable economic
phenomena appearing in the globalised economy. Occurrences connected with the
subprime mortgage crisis in the United States in 2007 started the period of intense
volatility on the financial markets. It appeared that the economies of separate countries
are mutually closely connected to each other to a large extent. Moreover, they are
especially dependent on the situation in well-developed countries such as the USA,
member states of the European Union and Japan. Developing countries which have
their own national currencies had to face the problem with a broad range of currency
fluctuation that always constitutes hazard to the entities trading internationally.
In this period, derivatives started to gain in popularity. They should have hedged
importers and exporters against adverse changes in the currency’s exchange rate.
However, their application occurred many times to be very unprofitable for entrepreneurs. For this reason, these financial instruments were believed to be ‘toxic’. Such
harmful instruments have been known in Poland, Brazil, Mexico, Korea, Indonesia,
Sri Lanka and, to some extent, in other countries too.
The problem raised in the article is connected with the detrimental usage of
derivative instruments, especially in such countries as Brazil and Poland. Several real
life examples of companies are addressed. They wanted to hedge against currency
risk, however, it finally turned out to be the cause of their calamity. These experiences create a very good possibility to check whether some new regulations e.g.
EMIR could really prevent firms from suffering huge losses on options settlement
or even alert them from signing contracts for ‘toxic’ derivatives. In the effect, it is
remarkable if such a new law can globally contribute to the stability improvement
on the derivative market.
The article analyses the problem of detrimental usage of derivative instruments
both from a micro and from a macro perspective. It draws conclusions which are
important not only for minor economic entities but also for larger companies and
countries. Moreover, it discusses the influence of the European Market Infrastructure
Regulation (EMIR) on the architecture and functioning of the financial market, and
particularly, the derivative market.
The aim of this article is to discuss the beneficial influence of EMIR on the
stabilisation of the derivative market in the context of toxic derivatives crises. It
is connected to the detailed analysis of the mechanism of toxic derivatives and the
indication of crucial regulations in EMIR which will surely affect the safety of financial
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market members. Moreover, the article provides examples of the application of toxic
derivatives, based on the data from Poland and Brazil. For this reason, a case study
analysis concentrating on firms implementing such structures is applied.
The article’s contribution is connected with the presentation of several real examples
of toxic derivatives applications. These instances have been examined thoroughly by
the author of this article. In each case, the payoff chart has been drawn. It required
detailed studies in terms of the nominal value of derivatives, strike prices, expiration days etc. It constitutes the research gap which is addressed by the author. What
makes the approach presented in the article original, is the description of the toxic
instruments crisis in the light of a new regulation of the financial system – EMIR.
The case study analysis goal is to select several characteristics of toxic derivatives
agreements which were signed by financial institutions and companies and which
made those agreements harmful to enterprises. Then, such features in the context of
EMIR are discussed. As a consequence, in the article the following hypothesis has
been put: the new regulations of the financial system EMIR may have a positive
effect on the stabilisation of the derivative market.
The article proceeds as follows. First, toxic derivatives in Poland are discussed.
The financial situation, which contributed to the fact that they became popular, is
described and several important examples of affected firms are provided. Second,
the article concentrates on the case of Brazil. Also an analysis of toxic financial
instruments is conducted. Third, the new regulation EMIR is presented, followed
by conclusions.

1. Toxic Derivatives in Poland
According to Randall Dodd1, toxic derivatives hurt approximately 50 thousand
companies around the globe. The incurred losses could amount to even 530 billion
dollars. Poland was one of the countries that suffered the most from toxic derivatives.

1.1. The Origin of Toxic Derivatives in Poland
In Poland, first and foremost, exporters suffered most due to their exposition on
the currency risk. It was a large scale problem. Exporters felt the detrimental effect
of a long-term upward trend of the zloty. Since 2000, the zloty appreciated against
1 R. Dodd, Exotic Derivatives Losses in Emerging Markets: Questions of Suitability, Concerns for
Stability, IMF Working Paper WN/09 2009.
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the dollar and since 2004, it started its steady appreciation against the euro. What is
more, in the first phase of the financial crisis i.e. since the first signs of the subprime
mortgage crises became public, until the downfall of the Lehman Brothers2, this trend
even strengthened its dynamics. In the reversal point of time at the beginning of
August 2008 EUR/PLN amounted to 3.2, whereas a year before it was circa 3.8. Such
a situation caused growing anxiety for the exporters whose activity started to be less
and less profitable. According to researches, the profitability threshold for exporters
in 2012 amounted to 3.88 EUR/PLN3. Further bolstering of the Polish currency could
lead such entrepreneurs to lose their jobs. On chart 1 the exchange rate of the zloty
against the euro in the period 2005–2009 has been presented. Their additional anxiety
was caused by analysts’ forecasts, who consented on the upward trend on the zloty.
They stated that further bolstering of the Polish currency is inevitable. They stated
that the general good shape of the Polish economy, the Gross Domestic Product
(GDP) growth rate higher than in other European countries, relatively high interest
rates and a huge inflow of European funds have a strong influence on the Polish zloty.
Financial portals published analysts’ forecasts at the end of 2008. There appeared
opinions of experts of international financial corporations. The survey was prepared
at the beginning of 20084. However, these forecasts happened not to be accurate5.
The real EUR/PLN exchange rate amounted to 4.1 (and the USD/PLN circa 2.9)
in December 2008, whereas forecasts average oscillated around 3.4 EUR/PLN and
the USD/PLN circa 2.3. In the case of the euro, none of the famous analysts did forecast it accurately. In this regard, it is clearly visible that all of them where mistaken.
The survey was prepared in September 2008, just several days before the Lehman
Brothers’ bankruptcy in the period of the looming financial crises. With growing risk
aversion on financial markets, the speculative capital tends to flow out of countries
which are believed to be more risky6. Therefore, the bullish trend on the Polish zloty
should have inevitably ended.
The application of hedging seemed to be at least a partial solution to this problem.
It could be done by selling futures or forwards on the EUR/PLN. These instruments

2 W. Orłowski, Świat, który oszalał, czyli poradnik na ciekawe czasy, Biblioteka Gazety Wyborczej,
Warszawa 2008.
3 Puls Biznesu, http://makro.pb.pl/2553211,16978, slabosc-zlotego-nie-idzie-na-marne granica
opłacalności.
4 http://money.pl
5 K. Golinowski, O tych…, http://www.pte.pl/pliki/2/11/K.%20Golinowski%20Konf.%20O%20
tych....pdf.
6 D. Zbierzchowska, Konsekwencje stosowania określonych systemów kursowych w warunkach kryzysu
finansowego na przykładzie krajów Europy Środkowo-Wschodniej, ”Equillibrium” 2010, vol. 1, no. 4.
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were most often utilized by exporters7. Thanks to such an operation they secured
the current exchange rate of the zloty – in the case of its downfall they could earn
less from the trade cash flow, although it would be compensated by an above-zero
flow of capital from derivatives settlement. In the case of the growing exchange rate
he would earn more and more on trade agreements, however, he would suffer losses
from futures or forwards. Therefore, it was a double-edged sword. At the same time,
hedging eliminated the potential of excessive earnings and losses.
Chart 1. The Dynamics of EUR/PLN Changes in 2005–2009
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EUR/PLN
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Source: own study based on the data from http://stooq.pl/

It is important to add that derivatives play the appropriate hedging role when its
volume, which they are based on, is accurately adapted to the size of trade activity of
a company. Otherwise, the currency risk could not be wholly eliminated.
Another issue is that currency options have been used more and more often. They
have a considerable merit, namely, in the case of the intense weakening of the zloty, they
would cut trade profits (earnings from operational activity) only to a small extent. An
exporter who wants to hedge against the plunge in the exchange rate should acquire
a put option which gives him the possibility to sell a certain amount of currency at
the stated date and price. He should pay to the seller (most often to a bank) the option
premium. This would be the cost of insurance. If the zloty weakened significantly, the
7

P. Karkowski, Toksyczne opcje. Od zaufania do bankructwa, GreenCapital.pl, Warszawa 2009, p. 64.
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exporter would take excessive profits from his operational activity – these earnings
would be eliminated by the initial costs (option premium) only to some degree. That
is because it is an asymmetric financial instrument8.
In the course of the crisis banks operating in Poland began offering options
in order to secure the currency positions of their clients. However, customers usually
did not want to pay an option premium, therefore, banks suggested concluding agreements, so-called zero-cost structures which could be purchased by entrepreneurs at
no preliminary cost9. Such structures were allegedly ideally adjusted to the needs of
a specific client and were believed not to generate any risk10. They were built by put
option that was bought by a company and usually several more call options which
were sold by a company. The most often applied structure was composed of one put
option and two call options, although there was also one example of a company that
was a writer of ten call options. Actually, options sold by a company had greater face
value than the put option (bought by entrepreneurships and sold by banks). By this
reason, the asymmetric structure was created which payoff function, in the case of
a zloty downturn, would be by far steeper than in the event of a further upturn in the
zloty exchange rate. Most often businessmen’ attention was directed to the fact that
there is a lack of necessity to pay any option premium. High prices (high option
premiums) allegedly insuring their expected proceeds from export, were the major
factor inducing exporters to consent to the zero-cost structure creation.
It is important to add that such structures did not provide their basic function
– hedging. An exporting company in order to hedge against the currency risk ought
to buy a put option exclusively. With the steady appreciation of the zloty, it would
sell foreign currencies at the stated exchange rate at the stated date (expiry day).
These levels would be favourable for them. Selling a call option with the nominal
value at least twice higher than the face value of the put option caused an immense
currency risk. In the event of a sudden drop in the zloty exchange rate, which by its
very nature is advantageous to the exporter (since they earn more money expressed
in Polish zloty), the exporter must have paid high sums to banks. As a result, such
an option structure was totally needless for firms.
From the bank’s point of view, the put option was unattractive because it was
not possible to realize high mark-up on this. Zero-cost structures gave the chance
8 J. Hull, Kontrakty terminowe i opcje. Wprowadzenie, Wydawnictwo Finansowe WIG-Press,
Warszawa 1998, p. 1; W. Gontarski, Toksyczne opcje walutowe na przykładzie polskich opcji walutowych,
Wydawnictwo Zrzeszenia Prawników Polskich, Warszawa 2009, p. 11.
9 J. Rak, Innovations in the Financial Sector – the Case of Exotic Foreign Exchange Options on the
Polish Market, “Journal of Contemporary Management” 2010.
10 P. Karkowski, Toksyczne opcje…, op.cit., p. 105.
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for by far greater profits. Furthermore, businessmen would have compared option
premiums paid for the same options in different banks that would have caused an
increase in competition between financial institutions. This, in turn, would lead
to a decrease in mark-ups. Because of the sold call option, clients did not consider the
height of the put option premium which was acquired by them (and sold by a bank
respectively). Such transactions were extraordinarily advantageous for banks – just
at the moment of signing a contract they realized handsome profits derived from the
premium unpaid by clients (in normal circumstances, the bank should pay the premium to clients because the bank bought the option and the client sold it). It is very
difficult to determine unambiguously ex post the height of premium in subsequent
examples. Even though, if transactions had been concluded on market conditions,
presumably, it would not have been a zero-cost structure. Generally, there are five
major factors influencing the price of option (the option premium)11:
• The current price of the underlying instrument,
• Option’s strike,
• Time remaining to the expiry date,
• Volatility of the underlying instrument,
• Risk-free interest rate,
• Dividends expected within the duration of the option (for stock options only).
The bank, reportedly, must have paid quite a huge premium to its client as
a remuneration for option sale. That premium would exceed more than enough the
premium for put options due to a bank. Then, shortly after signing an agreement,
the financial institution could sell the acquired call options to other entities and
realize immediate profit without any risk. In this situation, zero-cost options can be
recognized as very expensive for a company and very cheap for a bank.
Another issue is the banks’ urge to realize high revenues on investment banking
products and services which to some extent was caused by growing pressure in business
on bigger and bigger profits. Such pressure was clearly visible especially during the
end of the bullish market on stock exchanges in 2007. So as to increase turnover and
gains, banks decided to introduce a lot of new products to their offer. One of them were
options. The key issue in the bankers’ environment was the intensified sale of products12.
It is important to emphasize that banks often did not present any payoff diagram
of zero-cost structures to their clients. It is the kind of information asymmetry13. No
J. Hull, Kontrakty terminowe…, op.cit., pp. 223–224.
P. Karkowski, Toksyczne opcje…, op.cit., pp. 23–24.
13 W. Gontarski, Polskie toksyczne opcje walutowe, „Współczesna Ekonomia” 2009, vol. 2, no. 10,
pp. 37–47.
11
12
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doubt that many financial directors would not have agreed on such contracts, if they
had been aware of very detrimental payoff profile, albeit bankers tended to show
data in the manner not arousing any suspicion. They concentrated mainly on advantages brought by option structures in the event of the further strengthening of the
Polish zloty towards other currencies. In some ways the asymmetry of information
was beneficial for banks offering options – the option dealers were knowledgeable
about derivatives and they were able to evaluate them whereas their clients often did
not have a clue what derivatives really are and what it is all about, not to mention the
elementary knowledge of this scope of financial instruments. Possibly, the products
were designed by specialists employed in higher positions in banks, dealers were
only salesmen and they did not interfere in the final shape of the products offered.
On the other hand, it was a standard in those times to present the payoff function of
transactions on the banking market.
Additionally, banks often offered option structures to their long-standing customers with whom they were connected by steady and mutually successful cooperation.
In such examples entrepreneurs trusted banks and they did not feel an obligation
to look through the agreements thoroughly.
Another crucial issue is insufficient regulation in the scope of clients’ education.
In the middle of 2008 when most toxic derivative contracts were signed, the directive MIFID (Markets in Financial Instruments Directive) was not yet in power. The
authors of MIFID aimed at increasing the level of protection of the financial institutions’ customers. According to this, the institutions are obliged to inform their
clients reliably about all kinds of risks linked with investments14. A new act enacted
by the Polish parliament adjusting Polish law to standards covered by the directive
was signed by the president of Poland in September 2009.
The essential problem for exporters was also a long term to the expiry date of the
derivatives. Options should have served as protection for revenues obtained from
export. Therefore, the nominal value ought to be properly fitted to the expected
amount of foreign currency received from contractors abroad. Forecasting cash flow
over a long term may be rather difficult and burdened by huge risk of mistake, all the
more so because unpredictability even soared in the effect of the financial crisis. Then,
the real income from operational activity appeared to be often lower than previously
assumed. This situation even bolstered the risk and ‘toxicity’ of currency options15.
14 Directive 2004/39/EC of the European Parliament and of the Council of 21 April 2004 on markets in financial instruments amending Council Directives 85/611/EEC and 93/6/EEC and Directive
2000/12/EC of the European Parliament and of the Council and repealing Council Directive 93/22/EEC
(Official Journal L 145 of 30.4.2004).
15 J. Rak, Innovations in the Financial Sector…, op.cit.
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1.2. Exemplary transactions on toxic currency options in Poland
In 2008 as many as 10 thousand Polish companies were engaged in options strategies16. Total losses from toxic derivatives have been estimated to have exceeded 5.5
billion zloty. Approximately 80 percent of firms utilizing options have signed those
agreements with the purpose of hedging17. Circa 10 percent of them speculated on
the currency market18. Table 1 presents exemplary firms which suffered from serious losses from currency options settlement. It shows also the state of liabilities on
account of these agreements at the end of 2008 and 2010. In the first quarter of 2009
as many as 126 companies went bankrupt as a consequence of transactions on the
derivative market. To such the most well-known companies on the Polish business
scene belong: Elwo, Odlewnie and glass foundry Krosno19.
Table 1. Options and Futures in Several Companies Quoted
on the Warsaw Stock Exchange
Company

Valuation of Derivatives at the End of 2008

Apator

– 24 mln PLN

Ciech

– 142 mln PLN

Duda

– 34 mln PLN

Fota

– 19 mln PLN

Krosno

– 37 mln PLN

Odlewnie

– 100 mln PLN

Sanwil

– 12,5 mln PLN

Source: own study based on Gazeta Giełdy Parkiet.

In the first half of 2008 options with built-in conditions of activation and deactivation became especially popular. Usually such conditions played a role of barriers.
If they were crossed, it caused the immediate expiration of options. Popular was also
the type of TARN contract (Target Redemption Note/Forward). It expired if client’s
profit exceeded a certain level stated in the agreement. Such contracts signed companies, inter alia, Odlewnie and Apator-Metrix S. A.
16 M. Golecki, The Snake and the Tail Theory of Derivatives’ Regulation and the Asymmetry of the
Global Financial Crisis, Goettingen, “Journal of International Law” 2010, vol. 2, no. 1, pp. 293–310.
17 Polski rynek finansowy w obliczu kryzysu finansowego w latach 2008–2009, Polish Financial Supervision Authority, Warszawa 2010.
18 R. Dodd, Exotic Derivatives Losses…, op.cit.
19 J. Mysior, Opcje i słaby złoty okradły spółki z zysków, http://www.money.pl/gielda/wiadomosci/artykul/opcje;i;slaby;zloty;okradly;spolki;z;zyskow,185,0,424121.html

72

Marcin Jan Flotyński

Apator-Metrix S. A. signed with Millenium Bank the agreement on 12.06.2008
that was the so-called Extendible Tarn. The maximum profit of the client could
amount to 50 thousand zloty20. There was also the possibility to prolong the contract
by one year on the condition that the exchange rate reaches the stated value. The put
option was bought with a nominal value of 100 thousand euro and the call option
was sold with a nominal value of 200 thousand euro. The strike price fell monthly
by 0.02 zloty. So, it was also an asymmetric structure. It gave profit on 11.08.2008
which amounted to 50 thousand zlotys. Immediately after that, the structure expired
because the maximum yield threshold was reached. This example shows forcibly
that hedging against currency risk was only partial – the maximum payment as
the result of hedging would have amounted to 50 thousand zlotys. If the EUR/PLN
exchange rate had fallen significantly since the moment of signing the agreement, the
company would have been hedged only to very little extent. The management of the
firm signed another asymmetric transaction on 14.07.2008 per one year and with the
same nominal value. The settlement should have been organized on a monthly basis.
The contract would have been prolonged automatically, if the EUR/PLN exchange
rate had been higher than 3.445 on the day of final cash flow (cash settlement). After
initial tiny profits, the company finally suffered from severe losses.
Another example of a company mixed into toxic option transactions was FAP
PAFAL S. A. which was the element of the APATOR capital group. The company took
several dozen currency positions in options and forwards altogether in 2007 and 2008.
On chart 6 the payoff profile of one of the option structures has been presented. The
contract was concluded on 13.06.2008 with Bank Przemysłowo-Handlowy S. A and
lasted until 30.12.2008. The structure contained 24 forward options21. The payoff
from each option has been presented in table 2. Interestingly, if the exchange rate
had been higher than 3.5 zlotys, it would have been prolonged automatically by the
next 12 months. However, only the sale of the call option would be lengthened, the
put option would not have been sold by the bank. The solution was acutely adverse
for the company. At the moment of sale, the call option was in the money (ITM).
Moreover, the entrepreneur took a huge currency risk. The first transaction can be
characterized by two points. It was to a little extent hedging and mainly speculation.
The prolonged option was only speculation. This structure was totally asymmetric
in terms of payoff and nominal value.
20 Additional information and explanation to 2008 financial statement of Odlewnie Polskie with
headquarter in Starachowice, http://www.odlewniepolskie.pl/pl/data/Pliki2/158_DODATKOWE%20
INFr.pdf
21 Consolidated quarterly report for 4Q2008 of APATOR group which contains the quarterly financial
statement of APATOR and its subsidiaries http://www.notoria.pl
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The call option had a nominal value of 100 thousand euros, the put option face
value amounted to 50 thousand euro. Taking into account that there were signed as
many as 24 such contracts, the exporter sold the call option for the total amount of
2.4 million euro. The risk connected to this transaction has been shown on chart 2.
If the EUR/PLN exchange rate had gone around 3.8, the exporter would have been
obliged to pay the bank 840 thousand zlotys. The best variant for the exporter would
be the exchange rate between 3.36 and 3.5 zlotys – then he would have received cash
from the bank. With the exchange rate around 3.3601 he would have received 168
thousand zlotys.
If the zloty had continued to follow the growing trend, the client would receive 1
thousand zloty from the bank. With the volatile market and unprofitability of export,
it would be a wholly insufficient compensation. At the day of transaction, the exchange
rate reached 3.39 zloty. The profile of income indicates that transaction could have
been signed on speculative purposes with the forecast that the zloty would not have
changed its value remarkably against the euro in half a year. However, it would be
a very risky assumption taking into account the small security frame, profit from
option and distant expiry date. Especially in the context of the financial crisis, forecasting low volatility was not well-grounded. The situation on the currency market
in December 2008 caused the company to lose money on such a structure.
Table 2. The Settlement of Each of the 24 Forward Option Dependent on the EUR/PLN
Exchange Rate at the Expiry Day
EUR/PLN Exchange Rate at the Day of Settlement
<3,36
3,36<EUR/PLN<3,50
3,5<EUR/PLN<3,6
3,6<EUR/PLN

The Payoff Profile
1000 PLN
The company could sell 50000 EUR at 3,5 EUR/PLN
(possibility)
settlement:
50000* (3,5‑EUR/PLN)
No settlement
The company had the obligation to sell 100000 EUR
at 3,5 EUR/PLN (necessity)
Cash flow for a bank:
100000* (EUR/PLN-3,5)

Source: own study based on consolidated quarter report of APATOR group in IV quarter 2008.

Another company investing into the TARN contracts was Odlewnie Polskie S. A.
The company took positions in 10 options during the financial crisis. In the effect of
these transactions it went bankrupt. The firm concluded 3 transactions of the TARN
type in 2007 and 2008. Two of them were constructed to secure the export income
and one of them was connected with hedging the settlement of materials imported.
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Their characteristic feature was asymmetry – the nominal value of the call option
was two times higher than the face value of the put option. The maximum profit
to realize was known in advance. Potential losses were unlimited (because of call
options selling). There were also transactions on other exotic options. In 30.07.2008
the transaction was made of buying 150 call options and the sale of 300 call options
with the exchange rate oscillating around 3.2 zloty per one euro. The contract was
signed for 2 years. There was also a built-in American barrier set at the level of
3.19 EUR/PLN22. It was the turning off strategy which would be activated during the
whole time of the option duration23.
Chart 2. Payoff Profile of Option Strategy in APATOR Company
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22 Additional information and explanation to 2008 financial statement of Odlewnie Polskie with
headquarter in Starachowice, http://www.odlewniepolskie.pl/pl/data/Pliki2/158_DODATKOWE%20
INFr.pdf
23 Opcje barierowe, http://www.pekao.com.pl/corporate/produkty_skarbowe/zabezpieczanie_ryzyka_
kursowego/opcje_barierowe/
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The settlement appeared once a week. From the exporter’s point of view, such
a transaction did not make any sense owing to the previously made assumption
that it should be hedged against the strengthening of the zloty. This transaction was
deactivated in the growing trend on the zloty. On the other hand, it was active in the
middle of 2008 when the zloty was strongly losing its value. This caused serious losses.
It is important to emphasize that transactions made by Odlewnie Polskie S. A. were
pure speculation and did not secure the company’s operations. Option structures
were advantageous for banks due to the fact that they limited risk taken by the banks
– if the exchange rate had moved in the unfavorable direction for banks – barriers
would have been triggered which deactivated the entire option structure.
In the additional information attached to the financial statement, there is information included about the fact that bank representatives unsatisfactorily informed
the company management board about currency risk. Moreover, they allegedly
announced theories that the strengthening of the zloty is inevitable. At the beginning
of 2009 the firm terminated all the derivative contracts. The valuation of liabilities
from options on 12.01.2009 amounted to circa 67 million zlotys.
P. Karkowski24 gives the example of an option transaction of a company. It was
concluded on 7.03.2008. It consisted of one purchased put option with a nominal
value of 100 thousand euro and the simultaneous sale of a call option to the amount
of 200 thousand euro. It was also an asymmetric structure. Strikes of these options
were identical and amounted to 3.65 zlotys per one euro. On chart 3 the payoff profile
of this structure has been presented. The asymmetry of the nominal value between
the put and call option caused the real hazard for the exporter. In the case of a sharp
decline in the value of the Polish zloty, losses of an exporter would be twice as high
as the profits which would be potentially earned from the proportionate strengthening of the zloty.
In these circumstances, the sale of call option was a speculation as in no way
it would hedge against currency risk. Premiums of the put option which normally
should be covered by the company, and the premium by the sold call option which
should be received by the company counterbalanced – the sum of these premiums
equalized zero. For this reason, it was given to the firm at no initial cost. However,
the most significant in this example is the date of expiration. The call option expired
in January the next year, though, the put option expired very soon – after less than
a week. Consequently, the position opened in the call option was not covered for
several months generating considerable risk. Chart 4 illustrates the payoff profile just
after the expiration of the put option. This diagram was valid within the call option
24

P. Karkowski, Toksyczne opcje…, op.cit., pp. 144–149.
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duration period. To the whole sum of profit or loss of the entity the contingent payoff
from the put option settlement should be added. It would be a possible payoff deriving
from the positive settlement of the put option on the expiration day, of course, if it
had been in the money. The effect of such a transaction was a remarkable currency
risk for the company. The payoff profile presented on chart 4 is similar to the payoff
profile of the seller of a call option, with the restriction that the seller is in a better
situation as he receives the premium. In the analyzed example, the firm did not receive
a premium from the bank because it concurrently bought the put option sold by the
bank. Therefore, the prices of the put and call option mutually balanced themselves.
However, if the transaction had been carried out under the “standard” market conditions, the writer of a call option with the duration many times exceeding the duration
of the put option, should receive by far a higher option premium than he paid at the
beginning. It can lead to the conclusion that at the moment of signing the contract
an entrepreneur should be given above-zero flow of cash.
Chart 3. Payoff Profile of Option Structure Within the First Week After Approval
of the Transaction
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Source: own study based on P. Karkowski, Toksyczne opcje. Od zaufania do bankructwa, GreenCapital.pl, Warszawa
2009, pp. 144–149.

After the expiration of the put option, the company was prone to excessive currency risk and it was not protected in any way. What is more, it would potentially
suffer from immense losses in the event of the zloty weakening. A similar example
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of a company (whose major stake was in the possession of the Polish Treasury) is
described by Mariusz Andrzejewski25 in his report.
In the middle of 2008 a currency dealer made a consecutive transaction on the
firm’s account. It resembled the previous one. The duration of the call and put options
were equal. However, this time the toxicity of the option structure was distinct. It contained the knock-out down & out barrier which caused the expiration of the put option
in the case of zloty appreciation. If the exchange rate had crossed the barrier, it would
have triggered the expiration of an option. The potential banks’ profits from the call
option would not have been eliminated by any barriers. According to P. Karkowski,
the client would have been misled by the option dealer, who claimed that the barrier
had been intended on constraining the potential losses. But in reality, only profits of
the company were limited. It is important to remark that banks were suspected of the
intentional misleading of their clients and avoided any discussion about the negative
aspects of zero-cost structures. Omitting any topics related to risk would, according
to some commentators, serve as a positive catalyst for bank revenues.
Chart 4. P
 ayoff Profile of Option Structure Within the First Week After Approval
of the Transaction
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Source: own study based on P. Karkowski, Toksyczne opcje…, op.cit., pp. 144–149.

25 M. Andrzejewski, Anatomia i mechanizm działania wirusa wywołującego kryzys finansowy w Polsce
czyli rzecz o asymetrycznych, złożonych instrumentach pochodnych w ujęciu mikro- i makroekonomicznym
– wyniki badań naukowych, Uniwersytet Ekonomiczny w Krakowie, Kraków 2009.
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2. Toxic Derivatives in Brazil
During the financial crisis, Brazil suffered from the most substantial losses
amongst other countries in which the derivative market crisis occurred. In spite of
the fact that the number of victim firms in Poland, which amounted to as many as
10 thousand, was bigger than in Brazil (where approximately about 500 firms went
bankrupt) the scale of total losses was by far more serious in Brazil. This scale has
been estimated at 28 billion dollars26.
Chart 5. The Dynamics of USD/BRL Changes in 2004–2009
3,3
3,1
2,9

USD/BRL

2,7
2,5
2,3
2,1
1,9
1,7
1,5
1.2.2004

1.2.2005

1.2.2006

1.2.2007

1.2.2008

1.2.2009

Source: own study based on the data from http://stooq.pl

The major upward trend on the Brazilian real towards the American dollar lasted
since 2002. On chart 5 the fluctuations of the USD/BRL currency pair have been
presented. It concerns the period of six years from 2004 to 2009. An increase in the
Brazilian real value was caused mainly by external factors, such as huge inflow of
foreign investments (the majority in the energy sector and biofuels production). They
caused a surge in the Brazilian current account surplus27. As in the Polish example,
Brazilian firms over the long term suffered from costs of decreased profitability of
26
27

R. Dodd, Exotic Derivatives Losses…, op.cit.
J. Kregel, Structured derivatives contracts…, op.cit.
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export activity28. In this regard, the derivatives became more and more popular,
thanks to which the currency risk would be balanced at least partially.
However, derivatives were not used to hedge uncovered positions but also for
speculative purposes29. Table 3 shows the list of Brazilian companies which suffered
the most from badly adjusted derivative structures.
Table 3. The Biggest Losses of Brazilian Companies (Estimation)
Company

Losses on Derivatives

Banco Itau Holding Financeira

24.000.000.000 $

Sadia

2.300.000.000 $

Aracruz Celulose

2.100.000.000 $

Grupo Votontarin

1.000.000.000 $

Vicunha Textile
Arantes

30.000.000 $
Bankruptcy

Source: own study based on: R. Dodd, Exotic Derivatives Losses…, op.cit.; H. Kamil, W. Sutton, Ch. Walker, A Hedge,
Not a Bet, “Finance & Development”, June 2009.

2.1. Exemplary Transactions on Toxic Currency Derivatives in Brazil
One of the most spectacular examples of losses on derivatives was Sadia – the
company operating in the food industry. Its main operations were based on production, distribution and export of frozen food. It sells its products around the globe, on
several continents. During the financial crisis, Sadia took open positions on many
derivatives in order to hedge against the decline in the dollar value. Sadia, as the
exporter, received its liabilities in foreign currencies, particularly in dollars so it was
mostly interested in the relatively weak domestic currency – the real, and relatively
strong foreign currencies. However, the company did not comply to internal policy
in terms of derivative trade and took hedging position lasting the whole year instead
of 6 months duration. It occurred that the nominal value of derivatives was by far
greater than was really needed for hedging the profits of the company.
In addition, the stakeholders of the company were not informed about such
a big scale of currency risk exposition. Presumably, the company did not disclose
this information deliberately in its financial statement. Certainly, there was a lack
of appropriate financial control. At the end of September 2008 Sadia announced
publicly that it would suffer from immense financial losses. In effect, the price of its
28
29

F. Oliveira, W. Novaes, Demand for Foreign…, op.cit.
L. J. Rossi, Hedge or Speculation…, op.cit.
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stocks plunged rapidly. As a result of negative derivatives valuation, the company
had to terminate several investment projects30. The decisions taken by the managers
in terms of derivatives can be compared to gambling.
Very original is the instance of Aracruz Celuloze31, the biggest producer of eucalyptus pulp in the world. In 1999–2007 it was famous for bringing profits steadily
and paying stable, regular dividends. The bright growth perspectives in next years
were assessed as very probable. However, during the crisis it lost on derivatives over
2 billion dollars which constituted fourfold of its yearly gross profit. The origin of this
example was typical – as other companies in September 2008 the management board
announced that it incurred enormous losses on derivatives. Within 3 months since
they had received that information, the investors made stocks of Aracruz Celuloze
cheaper by 90 percent. Chart 6 presents the value of the company’s opened positions on derivatives. The black line shows real positions (real hedging). The dotted
line presents the optimum hedging. In 1999–2005 the nominal value of positions
in derivatives were close to the optimum value. Contrarily, since 2005 to the middle of 2007 their value was inadequately adjusted to the revenues from operational
activity. It exposed the company to excessive losses due to the decline in the exchange
rate of foreign currencies received from contractors. However, in 2008 this relation
reversed entirely – the volume of derivatives were several times higher than required.
As a consequence, this time also appeared (by far higher) exposure to currency risk,
though it was not connected with operational activity but with negative cash flows
from financial instruments settlement.
In order to hedge against currency risk, the company utilized 6 derivatives of
a different sort. However, the so-called target forward contributed to its bankruptcy
at most which in essence was a structure composed of NDF (non-deliverable forward
which were settled in cash) and currency options. Aracruz was on the short side
(took short positions) both on NDF contracts and on options. Because the company sold call options, the potential losses would be unlimited for one year until the
options had expired. When the exchange rate of the USD/BRL surged rapidly, also
the liabilities towards banks started to rise dramatically. The profile of payoff from
derivative structure has been presented in chart 4. With certain value of the changes
in the exchange rate, in the case the Brazilian real weakens, losses would be twice
higher than profits which would have been obtained in the situation of bolstering
30 Consolidated Amended Complaint, United States District Court Southern District of New York, Case,
no. 1, 08‑CV-09528 (SAS), March 16, 2009.
31 Aracruz Celulose Plant in Brazil, http://msdssearch.dow.com/PublishedLiteratureDOWCOM/
dh_0259/0901b80380259487.pdf?filepath=liquidseps/pdfs/noreg/609–00629.pdf&fromPage=GetDoc
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the Brazilian real by the same amount. Therefore, in such a situation the toxicity of
structure appeared too, however, it was not the result of the natural asymmetry of
option but it was the effect of the inappropriately constructed structure. Again, it
did not play a role of hedging against currency risk but it was a tool of speculation.
In 2009 Aracruz was taken over by a competitive company from the sector.
Chart 6. Value of the Position in Derivatives of Aracruz Company in Years 1999–2008
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Source: R. Zeidan, B. Rodrigues, The Failure of Risk Management for Non-Financial Companies in the Context of the
Financial Crisis: Lessons from Aracruz Celulose and Hedging with Derivatives, Fundação Dom Cabral and Nottingham
University Business School.

3. EMIR – New Regulation of the Financial System
EMIR is a new regulation of the European Parliament and the European Council
regarding derivatives, central counterparties and trade repositories. The main object
of interest are derivatives outside the regulated market. The most important purposes
of the regulations are the following32:
• Limiting risk of the counterparty with strengthening the requirements in the
field of settlement,
32

R. Stanek, E. Winiarska, Z. Korba, EMIR Regulation – the Discussion, http://www.deloitte.com
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•
•

Limiting operational risk including higher standardization and electronic service,
Higher standards of transparency i.e. thanks to trade repositories.
The main goal of the new requirements is limiting the risk of derivatives and
providing information to supervisory institutions which enables them to constrain
the level of hazard in the financial market. Additionally, the regulations define three
basic categories of contractors33:
• Financial contractors (FC),
• Non-financial contractors (NFC),
• Non-financial contractors plus (NFC+).
To ‘FC’ contractors belong the banks, insurance and reinsurance companies,
investment firms, investment funds or hedge funds, institutions of occupational
pension schemes. To ‘NFC’ contractors belong all companies which are the parties
of derivatives contracts concluded outside the regulated market. Moreover, such
companies cannot belong to financial contractors.
Table 4. Clearing Thresholds for NFC+ Entities
The Class of Assets

Threshold

Credit derivatives

1 billion EUR

Stock derivatives

1 billion EUR

Interest rates derivatives

3 billion EUR

Currency derivatives

3 billion EUR

Commodity derivatives and others

3 billion EUR

Source: http://www.dmbzwbk.pl/przydatne-informacje/regulacje-i-regulaminy/emir/emir.html

To non-financial contractors plus ‘NFC+’ belong entities of which the average
position on derivatives during each period of 30 working days exceeds a certain clearing threshold. This information has been presented in table 434. The text of the EMIR
regulation, precise by some technical standards, defines the following requirements
towards the parties of contracts 35:
• Reporting derivatives data,
• Limiting the risk of derivatives which are not centrally settled by CCP,
• The obligation of central settlement.
33 BZWBK Brokerage House, http://www.dmbzwbk.pl/przydatne-informacje/regulacje-i-regulaminy/emir/emir.html (access: 20.04.2014).
34 BZWBK Brokerage House, http://www.dmbzwbk.pl/przydatne-informacje/regulacje-i-regulaminy/emir/emir.html, (access: 20.04.2014).
35 Regulation (EU), no. 648/2012 of the european parliament and of the council of 4 July 2012 on
OTC derivatives, central counterparties and trade repositories, http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=OJ:L:2012:201:0001:0059: EN:PDF
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According to the first requirement – the regulation imposes on every counterparty
the obligation to report the detailed data about the transactions made, modified or
closed. It concerns the contractors who invest in OTC (Over the Counter) derivatives
and who have an obligation to clear such derivatives via CCP. Reports are intended
to be sent to trade repositories with the crucial acceptation of ESMA. The shortcut
CCP ‘central counterparty’ concerns the entity which in the legal sense operates
between two sides of the contract who participate in the turnover on the same market
in one or more marketplaces. CCP becomes a buyer for each seller and a seller for
each buyer. Contractors ought to settle in authorized CCP all the OTC derivatives
belonging to the category of derivatives embraced by the settlement obligation.
This necessity occurs when the derivatives fulfill the set conditions in the scope of
contractors who are the parties of transactions and in the terms of the stated date
of transaction and its renewal. Derivatives traded between parties of whom no one
can be covered by entity exclusion, have to settle centrally and obligatorily. There
are the following contracts36:
• Between two financial counterparties,
• Between financial contractor and a non-financial contractor who exceeds the
clearing threshold,
• Between two non-financial contractors exceeding the clearing threshold.
The trade repository (TR) is a very important concept. Data has to be reported
to the repository not later than on the following working day after transaction initiation,
change of conditions or its closure. The obligation of reporting concerns transactions
on derivatives made on the day or the next day after the regulation has come in force.
It is also vital for the transaction made before that date if they are still valid37.
The second requirement concerns the counterparties’ obligation in terms of
compliance with certain procedures and arrangements ensuring monitoring risk and
risk management in the case of derivatives uncleared by CCP in OTC market. When
it comes to risk management, especially as far as operational and credit risk are concerned, important are i.e.: timely contract condition approval, portfolio reconciliation
(comparison and data verification), initial detection and disputes resolution between
counterparties as well as monitoring the value of contracts. Additionally, financial
and non-financial counterparties, which take considerable positions in derivatives
36 EMIR (European Markets Infrastructure Regulation), http://www.esma.europa.eu/page/EuropeanMarket-Infrastructure-Regulation-EMIR; Rozporządzenie delegowane Komisji UE, nr 153/2013 z dnia
19 grudnia 2012 r. uzupełniające rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 648/2012
w odniesieniu do regulacyjnych standardów technicznych dotyczących wymogów obowiązujących kontrahentów centralnych.
37 http://www.dmbzwbk.pl/przydatne-informacje/regulacje-i-regulaminy/emir/emir.html
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not cleared by CCP, also have to work out procedures of risk management which
provide the exchange of protection measures38.
The third requirement concerns the necessity of central settlement by counterparties of some type of derivatives outside the regulated market (in OTC). The
European Commission received the entitlement to introduce an ESMA proposal,
the obligation to transfer all contracts of certain types that are traded in the OTC
market. Such contracts should be settled by CCP, on the condition that the certain
CCP on the territory of the European Union would obtain the approval on the basis
of the EMIR regulation for providing settlement for certain types of derivatives39.
Different classes of derivatives that must be centrally settled as well as the CCP
are listed in the public register provided by ESMA. All non-financial contractors
trading derivatives in the OTC market are obliged to limit risk of derivatives which
are not centrally settled by the CCP and to report transactions on such instruments.
However, the non-financial counterparties with considerable positions in derivatives
(i.e. excessing a certain threshold that have been outlined in technical standards when
such derivatives are not directly bound with risk limitation) are obliged, including
financial counterparties, to settle certain types of derivatives centrally. It is also
important for them to fulfill requirements about procedures of risk management
and ensuring the exchange of protection40.
Internal transactions within the capital group of companies are not supposed to be
settled and secured in a bilateral way, in the case of fulfilling certain conditions – it is
the exclusion. The company must inform the appropriate supervisory authority about
any intention of applying such an exclusion. The exemption from the obligation of
settlement and bilateral protection requirements in the event of fulfilling certain conditions can merely constitute transactions made internally within the capital group41.
Counterparties are obliged to provide the clear evidence of transactions on
derivatives and every change for at least 5 years since the termination of a contract.
38 Rozporządzenie delegowane Komisji UE nr 153/2013 z dnia 19 grudnia 2012 r. uzupełniające
rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 648/2012 odniesieniu do regulacyjnych
standardów technicznych dotyczących wymogów obowiązujących kontrahentów centralnych.
39 Rozporządzenie delegowane Komisji UE, nr 153/2013 z dnia 19 grudnia 2012 r. uzupełniające
rozporządzenie Parlamentu Europejskiego i Rady (UE), nr 648/2012 w odniesieniu do regulacyjnych
standardów technicznych dotyczących wymogów obowiązujących kontrahentów centralnych.
40 http://www.dmbzwbk.pl/przydatne-informacje/regulacje-i-regulaminy/emir/emir.html.
41 Rozporządzenie delegowane Komisji UE, nr 151/2013 z dnia 19 grudnia 2012 r. uzupełniające
rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 648/2012 w sprawie instrumentów pochodnych
będących przedmiotem obrotu poza rynkiem regulowanym, kontrahentów centralnych i repozytoriów
transakcji w odniesieniu do regulacyjnych standardów technicznych określających dane, które mają
być publikowane i udostępniane przez repozytoria transakcji, a także standardy operacyjne dotyczące
agregowania i porównywania danych oraz dostępu do tych danych.
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Moreover, they are obliged to report detailed information to the trade repository
about each traded derivatives, no matter how long was the position held on the
regulated market or outside this market. Information about changes in contracts or
the termination of the agreement should also be conveyed. The information about
the following derivatives has to be reported to the trade repository42:
• derivatives which were traded before 16.08.2012 and they were valid at this date,
• derivatives which were traded on 16.08.2012 or later.
Reporting transactions may be provided individually by all sides of transactions
or by one of the transactions sides in the name of both parties or by the other entity.
This is the delegation of reporting.
The EMIR regulation is currently very important for financial institutions,
especially for brokerage houses. The beginning of reporting started at 12.02.2014. In
Poland the role of the trade repository plays KDPW_TR, the branch of the Central
Securities Depository of Poland. It has been registered by ESMA to work within this
scope. According to the regulation, the basic requirement for the central counterparty (CCP) is possessing the fixed capital of 7.5 million euro and additional funds,
which would constitute security in cases that one of the parties does not fulfill the
agreement. Additionally, on 4.08.2013 the new enactment about financial instruments
trade has come into force. Interestingly, this new regulation introduced the concept
of novation settlement for the first time to the Polish law system. Thanks to this, the
clearing institution became the central counterparty. Therefore it serves as a buy side
for each seller and as a sell side for each buyer. As a result, mutual cash flow between
parties fall to zero43.
To sum up, the financial crisis in years 2007–2009 highlighted the susceptibility
of the developing economies to significant changes in the exchange rates of their
national currencies. In countries like Poland and Brazil many exporters signed
agreements concerning the application of derivatives which did not hedge against
risk, but in fact, they even deepened the entire currency risk. Most often they had
a purely speculative character and differed only short of gambling. As a result, the
financial crisis revealed numerous weaknesses of the derivative market.
It is important to remember that the toxic asymmetry is not in the options’ or
forwards’ nature. However, this toxicity can easily become a part of such a contract
in the case of financial instruments being inappropriately adjusted to the companies’
42 Questions and Answers Implementation of the Regulation (EU), no. 648/2012 on OTC derivatives,
central counterparties and trade repositories (EMIR) https://www.knf.gov.pl/Images/ESMA_Q_and_A_
wersja_22_10_2013_tcm75–36142.pdf
43 KDPW: http://www.kdpw.pl/pl/Repozytorium%20transakcji%20wersa%20EMIR/Strony/FAQ.
aspx; Prezentacje KDPW http://www.kdpw.pl/pl

86

Marcin Jan Flotyński

needs. The expected cash settlement dependent on the future exchange rate should
cover the revenues in foreign currency. The MIFID directive, which has been in force
in Poland since 2009, is an advantageous regulation which in many cases can prevent
entrepreneurs from signing agreements harmful for their firms.
The EMIR regulation will certainly introduce more transparency on the financial
market, especially according to the trade of derivatives. Then, it should be much
easier to categorize transactions and to recognize whether they are aimed at hedging
or at pure speculation. Consequently, it will be possible to estimate risk connected
to such transactions. The last financial crisis has shown that uncertainty on the
market deriving from the lack of knowledge about the scale of derivative trade can
lead to increased financial stress and destabilize the situation. In general, it lessens
the systematic risk of the whole financial market. One of the main intention of the
lawmaker is to reduce the risk of contravention of the rules.
Notwithstanding this, everybody has to know that even the best law enactment
cannot provide the rationality of decisions taken by entities. On the one hand, the
management boards should always consider the usage of derivatives thoroughly
and with special caution. Very important is carefulness, rejecting the temptation of
speculation and easy earnings. On the other hand, high ethics standards should be
widely propagated in financial institutions.

Conclusions
In answer to problems that occurred during the global financial crisis, the EMIR
rules have been introduced which will affect each participant of the derivative market. One of the EMIR most important advantages is that it enables the supervisor
to monitor the market and it prevents market members from any hazardous actions.
Certainly, it would have been easier to counteract the crisis, which was caused by the
complexity of derivatives, if a similar regulatory system, such as this introduced by
EMIR, had been in force. In such a situation, the financial supervision would have
had the possibility to detect any dangers earlier and to minimize losses.
Referring to the aim and the hypothesis of this article, it can be stated that the
research conducted in this article confirmed the usefulness of the EMIR regulation
in bolstering the safety of the financial market, and especially, the derivative market.
With the time interval adopted for the study, taking into account the specific market
conditions and examples of toxic derivatives application, the new regulation EMIR
is believed to have a beneficial impact on the stabilization of financial markets.
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It is significant to stress that the aim of the article has been realized. Furthermore,
the hypothesis has been positively verified.
The obligation of current reporting of each transaction on options would raise the
managers’ awareness that their firms may incur huge losses. It concerns companies
which were the sides of transactions in 2009 as well as companies that will engage
in derivatives in the future. Therefore, by far earlier and resolute reaction it would
have been possible. The positions generating losses would have been closed in order
to be sure that they will not grow too high. Generally, the efficiency of EMIR is closely
related to the question whether the financial market finds gaps in the new law and
creates new financial instruments which would be even more complicated than the
instruments mentioned in this article. According to the findings of this article, if the
members of the financial market comply with EMIR regulations, the probability of
a new crisis in the derivative market will be by far less presumable. Of course, in the
future further research in this area is needed to explore the potential pros and cons
of newly introduced regulations. Certainly, some of them will be clearly visible after
several years since EMIR has been in force.
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Influence of Robust Estimation on Value
at Risk. Bounded Innovation Propagation
and Regression Quantiles Method
A bstract
This paper assembles our results from several lines of research on volatility forecasting for
risk measurement applications. We examine volatility prediction from ARMA-GARCHclass models estimated using the quasi-maximum likelihood (QML) and robust bounded
M method, and we illustrate the influence of the estimation method on value at risk (VaR)
in the presence of outstanding observations. We apply the Monte Carlo to compare the
results, assuming several fractions of outstanding observations. We explore the effect of
outstanding observations on risk measurement for ARCH-GARCH-class models estimated with QML and robust BM estimators, and for conditional autoregressive value at
risk (CAViaR), based on regression quantiles.
Keywords: robust estimation, regression quantiles, BM estimation, value at risk, CAViaR,
ARMA-GARCH models.
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Introduction
The generalised autoregressive conditional heteroskedasticity models are designed
to capture the volatility clustering of returns, and are applied here to some instruments
of capital, foreign exchange and commodity markets. Returns are characterised by
fat tails, skewness, autocorrelation and heteroscedasticity. For GARCH models, the
significant kurtosis of the standardized residuals is noticed1. This may be caused by
outstanding observations2 not properly included in the ARMA-GARCH models.
This leads to a bias of the estimates of conditional mean and volatility. Price jumps
at the capital and FX markets may be caused by important news, and in the case of
commodity prices – by imbalances of demand and supply. This is observed inter alia
by Andersen and Bollerslev3, Ledolter4 and Jorion5.
One method to capture outstanding observations in the GARCH models is to use
robust estimators, proposed by Huber6, in which the influence of such observations
on estimates of parameters is limited. Muler and Yohai7 and Muler, Pena and Yohai8
present robust estimators for the ARMA and GARCH models, called the BM estimators, based on minimizing the appropriately modified likelihood function and
incorporate an additional mechanism to reduce the propagation of the effect of an
outstanding observation on the subsequent conditional mean and variance estimators.
In our research we also apply the Conditional Autoregressive Value at Risk (CAViaR) approach of Engle and Manganelli9, who model a time-varying VaR directly via
autoregression. The models are estimated using another robust method, i.e. non-linear

1 T. Bollerslev, J. Wooldridge, Quasi-maximum Likelihood Estimation Inference in Dynamic Models
With Time-varying Covariances, “Econometric Theory” 1992, vol. 11, pp. 143–172.
2 P. Frances, H. Ghijsels, Additive Outliers, GARCH and Forecasting Volatilities, “International Journal
of Forecasting” 1999, vol. 15, pp. 1–9.
3 T. G. Andersen, T. Bollerslev, Answering the Skeptics: Yes, Standard Volatility Models Do Provide
Accurate Forecasts, “International Economic Review” 1988, vol. 39, pp. 885–905.
4 J. Ledolter, The Effect of Additive Outliers on the Forecasts From ARIMA Models, “International
Journal of Forecasting” 1989, vol. 5, pp. 231–240.
5 P. Jorion, Predicting Volatility in Foreign Exchange Market, “Journal of Forecasting” 1995, vol. 50,
pp. 507–528.
6 P. J. Huber, Robust Regression, Asymptotics, Conjectures and Monte Carlo, “Annals of Statistics”
1973, vol. 1, pp. 815–821.
7 N. Muler, V. J. Yohai, Robust Estimates for GARCH Models, “Journal of Statistical Planning and
Inference” 2008, vol. 138, pp. 2918–2940.
8 N. Muler, D. Pena, V. J. Yohai, Robust Estimation for ARMA Models, “The Annals of Statistics”
2009, vol. 37, pp. 816–840.
9 R. F. Engle, S. Manganelli, CAViaR: Conditional Autoregressive Value At Risk by Regression Quantiles,
“Journal of Business and Economic Statistics” 2004, vol. 22, pp. 367–381.
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quantile regression by Koenker and Bassett10. The robust approach is widely applied
in risk measurement, hedging and portfolio allocation11.
The robust statistical estimation based on quantiles in non-parametric models
were studied by Ryszard Zieliński12. Piontek13, Fiszeder14, Mazur and Pipień15 model
financial instruments’ volatility using the GARCH models. The Wrocław school, e.g.
Jajuga16, Piontek17, focused on modelling the VaR of the Polish market instruments.
The Cracow school, e.g. Osiewalski and Pajor18, Pipień19, are involved in the Bayesian
estimation of GARCH models. The robust aspect in research was studied by Trzpiot
and Majewska20, Orwat21 and Majewska22, Doman23.
This paper extends earlier research by the same author24 (where robust estimators
were applied to VaR computation for the Polish financial instruments) to FX instruments, stocks and indexes not related with Polish markets and to commodity markets.
R. Koenker, G. S. Bassett, Regression Quantiles, “Econometrica” 1978, vol. 46, pp. 33–50.
J. Taylor, A Quantile Regression Approach to Estimating the Distribution of Multiperiod Returns,
“Journal of Derivatives” 1999, pp. 64–78; L. Umantsev, V. Chernozhukov, Conditional Value at Risk:
Aspects of Modeling and Estimation, “Empirical Economics” 2001, vol. 26, pp. 271–292.
12 R. Zieliński, Robust Statistical Procedures: A General Approach, in: Stability Problems for Stochastic
Models, ed. V. V. Kalashnikov, and V. M. Zolotarev, Springer-Verlag 1983, pp. 283–295.
13 K. Piontek, Modelowanie finansowych szeregów czasowych warunkową wariancją, „Prace Naukowe
Akademii Ekonomicznej we Wrocławiu” 2000, nr 890, pp. 218–226.
14 P. Fiszeder, Modele klasy GARCH w empirycznych badaniach finansowych, Wydawnictwo Naukowe
UMK, Toruń 2009.
15 B. Mazur, M. Pipień, On the Empirical Importance of Periodicity in the Volatility of Financial Returns
– Time Varying GARCH as a Second Order APC (2) Process, “Central European Journal of Economic
Modelling and Econometrics” 2012, vol. 4, pp. 95–116.
16 K. Jajuga, T. Jajuga, Instrumenty finansowe, aktywa niefinansowe, ryzyko finansowe, inżynieria
finansowa, Wydawnictwo Naukowe PWN, Warszawa 2011.
17 K. Piontek, Modelowanie finansowych…, op.cit.
18 J. Osiewalski, A. Pajor, Bayesian Value-at-Risk for a Portfolio: Multi- and Univariate Approaches
using MSF-SBEKK Models, “Central European Journal of Economic Modelling and Econometrics” 2010,
vol. 2, pp. 253–277.
19 M. Pipień, Wnioskowanie Bayesowskie w ekonometrii finansowej, „Zeszyty Naukowe Akademia
Ekonomiczna”, nr 176, Kraków 2006.
20 G. Trzpiot, and J. Majewska, Portfolios Classification Based on Robust Methods of Estimation,
“Badania Operacyjne i Decyzje”, Politechnika Wrocławska, Wrocław 2008, pp. 83–96.
21 A. Orwat, Wielowymiarowe metody odporne w estymacji ryzyka portfela aktywów długoterminowych
na polskim rynku kapitałowym, in: Modelowanie preferencji a ryzyko’06, ed. T. Trzaskalik, Akademia
Ekonomiczna, Katowice 2007.
22 J. Majewska, Odporna optymalizacja portfela inwestycyjnego na przykładzie polskiego rynku
kapitałowego, in: Modelowanie preferencji a ryzyko’07, ed. T. Trzaskalik, Akademia Ekonomiczna, Katowice
2008.
23 M. Doman, Modeling Value at Risk with CAViaR Models. The Case of Polish Financial Markets,
“Acta Universitatis Lodziensis. Folia Oeconomica” 2005, vol. 190, pp. 129–143.
24 E. Ratuszny, Robust Estimation in VaR Modelling – Univariate Approaches using Bounded Innovation
Propagation and Regression Quantiles Methodology, “Central European Journal of Economic Modelling
and Econometrics” 2013, no. 5, p. 35–63.
10
11
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Moreover, we compare (by the Monte Carlo simulation) the performance of the robustly
estimated EGARCH and GJR models with ones estimated with the QML method.
The paper is organized as follows. Firstly, we review the value at risk methodology
based on conditional mean and conditional variance models and CAViaR models, and
describe the estimation methodology. Next, we perform the Monte Carlo simulation
to check the behaviour of some of the methods in case of oustanding observations.
The third part contains a description of the data, applications of the models and
performance criteria. Then we perform a models estimation and finally present the
tests results. The final part contains the concluding remarks.

1. Review of Value At Risk Methodology
Value at Risk is the maximum potential loss in the value of a portfolio due
to adverse market movements, for a given probability. Let qt denote α -quantile of
variable distribution of υt . Then one-day-ahead VaR forecast for long ( l ) and short
( s ) position at the significance level α is given by:
l
VaRt+1
(α ) = − µt (1)− ht (1)qα

(1)

s
VaRt+1
(α ) = µt (1)+ ht (1)q1−α

(2)

where µt (1) and ht (1) denote the one-day-ahead forecasts of conditional mean and
volatility, respectively, determined first, for ARMA-GARCH class of models estimated
by QML (the first group of analysed models), next, with the robust method based on
bounded M methodology (the second group of models); the third group are CAViaR
models, robustly estimated via the regression quantiles framework (this tool directly
describes the quantile of the rate of return).

1.1. Conditional Mean and Conditional Variance Models
– QML Estimation
Single outstanding observation at time t can affect the estimated values of the
conditional mean ( µt+k ) and conditional variance ( ht+k ) up to several periods t + k ,
as such observations do not obey the classical ARMA-GARCH model. Hence some
extension of the model is needed.
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The rate of return of the financial instrument in the presence of an outstanding
single observation can be expressed by the ARMA ( p , q ) – GARCH ( r , m ) model
with an indicator function It 25:
rt* = rt + at It

(3)

ϕ (L)(rt − µ ) = θ (L)ut
r

m

j=1

i=1

(4)

2
ht = α 0 + ∑β j ht− j + ∑α iut−i

(5)

where L is the lag operator while ϕ (L) =1− ∑ i=1ϕ i Li and θ (L) =1− ∑ i=1θ i Li with
p

q

roots outside the unit circle, ut = ht υt , υt ~ N(0,1) , at corresponds to the size of
outstanding observations and It is the indicator function (equal to 1 if the outstanding observation occurs at time t , and 0 otherwise), ht is a conditional variance of ut
r
m
with parameters satisfying constraints α 0 > 0 , α i ≥ 0 , β j ≥ 0 , ∑ j=1β j + ∑ i=1α i <1 .
Let δ (L) = ϕ −1 (L)θ (L) =1+ ∑ i=1δ i Li be, then equation (4) can be rewritten as
follows26:
∞

rt = µt + ut
∞

µt = µ + ∑δ iut−i

(6)
(7)

i=1

where µt is the conditional mean of rt , the meaning of the other symbols is the same
as in the previous equation.
There exist more than 130 versions of the ARCH/GARCH models, which differ
in the analytical form of the conditional variance function, the method of estimation etc.27. In our empirical study, we choose models that incorporate the asymmetric effects of positive and negative information on future variance, known as the
EGARCH and GJR models. The EGARCH ( r , m ) model by Nelson28 is described
by the following formula:
25 S. Laurent, C. Lecourt, F. Palm, Testing for Jumps in GARCH Models, a Robust Approach, “Working
Paper” 2011, School of Business and Economics, Maastricht University, The Netherlands.
26 Ibidem.
27 T. Bollerslev, Glossary to ARCH (GARCH), Duke University and NBER, 2007.
28 D. Nelson, Conditional Heteroskedasticity in Asset Returns: A New Approach, “Econometrica” 1991,
vol. 59, pp. 347–70.
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r

m

j=1

i=1

loght = α 0 + ∑β j loght− j + ∑α i ( υt−i + E υt−i + κυt−i )

(8)

where, as before, ut = ht υt , υt ~ N(0,1) .
Such a construction implies that if α i > 0 , the deviation of υt−i from its expected
value increases the variance of ut . Parameter κ incorporates the asymmetry of this
effect; κ < 0 is often referred to as the leverage effect. Pagan and Schwert29 and Engle
and Ng30, inter alia, show that a negative surprise seems to increase volatility more
than the positive. In our study we use the Bollerslev31 form of the EGARCH model, i.e.:
r

m

m

j=1

i=1

i=1

loght = α 0 + ∑β j loght− j + ∑α i ( υt−i + E υt−i )+ ∑ϑiυt−i

(9)

Because the dependent variable is the logarithm of ht , the estimation is simplified
by lack of restrictions on the parameters. The EGARCH model can be estimated with
the maximum likelihood method.
Glosten et al.32 incorporated the leverage effect in the variance models as follows:
r

m

m

j=1

i=1

i=1

2
2
ht = α 0 + ∑β j ht− j + ∑α iut−i
+ ∑ϑiut−i
Lt−i

(10)

with parameters satisfying constraints α 0 ≥ 0 , α i ≥ 0 , β j ≥ 0 ,

∑

r

β j + ∑ i=1α i +

j=1

m

1 m
∑ ϑi <1 (other symbols have the same meaning as in the
2 i=1

previous equations). Conditional variance in the GJR ( r , m ) model reacts differently
to past positive and negative values of surprise, due to the logical parameter: Lt−i
( Lt−i =1 if ut−i ≥ 0 and Lt−i = 0 if ut−i < 0 ). The parameter ϑi would be negative
in the case of leverage.
The quasi-maximum likelihood method of estimation (QML) is based on maximizing the quasi-log likelihood function33:

29 A. R. Pagan, G. W. Schwert, Alternative Models For Conditional Volatility, “Journal of Econometrics”
1990, vol. 45, pp. 267–290.
30 R. Engle, V. Ng, Measuring and Testing the Impact of News on Volatility, “The Journal of Finance”
1993, vol. 48, pp. 1749–1778.
31 T. Bollerslev, Glossary to ARCH…, op.cit.
32 L. R. Glosten, R. Jagannathan, D. Runkle, Relationship Between Expected Value and the Volatility
of the Nominal Excess Return on Stocks, “Journal of Finance” 1993, vol. 48, pp. 1779–1801.
33 N. Muler, V. J. Yohai, Robust Estimates…, op.cit.; T. Bollerslev, J. Wooldridge, Quasi-maximum
Likelihood…, op.cit.
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(11)

t=1

where lt (θ ) – apart from a constant – is given by:
1
1 u 2 (θ )
lt (θ ) = − log(ht (θ ))− t
2
2 ht (θ )

(12)

ut = rt − µt , µt is given by equation (7); ht is given by one of the conditional variance
equation (5), (9) or (10), θ =(θ 0 ,θ1 ,...,θ p ,ϕ1 ,...,ϕ q ,α 0 ,α 1 ,...,α r , β1 ,..., βm ,ϑ1 ,...,ϑm ) is
estimated the vector of the parameters.
Beside the normal distribution of errors, we apply also the Student t distribution34, and the GED35. The treatment of degrees of freedom as an unknown parameter
enables conditional normality as the boundary case.
Let Ft denote the information available at time t. The k -period-ahead forecasts
of rt+k from the model is given by36:
p

q

i=1

j=1

r̂t (k) = E(rt+k | Ft ) = ϕ 0 + ∑ϕ i r̂t (k −i)+ ∑θ jut (k − j)

(13)

where r̂t (k − i) = rt+k−i if k − i ≤ 0 and ut (k − j) = 0 if k − j > 0 and ut (k − j) =ut+k− j
if k − j ≤ 0 . The computation is based on the recursive procedure. The associated
forecast error is
et (k) = rt+k − r̂t (k) =ut (k)

The k -period-ahead forecasts of conditional variance is given by37:
r

m

i=1

j=1

ĥt (k) = E(ht+k | Ft ) = α 0 + ∑αiut2 (k −i)+ ∑β j ĥt (k − j)

(14)

where ĥt (k − j) = ht+k− j and ut (k − i) =ut+k−i if k − i ≤ 0 and ut (k − i) = ĥt (k − i) if
k −i >0 .

34 L. Bauwens, M. Lubrano, Bayesian Option Pricing Using Asymmetric GARCH, CORE Discussion
Papers 1997059, Université Catholique de Louvain, Center for Operations Research and Econometrics
(CORE), 1997; L. Bauwens, M. Lubrano, and J. F. Richard, Bayesian Inference in Dynamic Econometric
Models, Oxford University Press, Oxford 1999; L. Bauwens, M. Lubrano, Bayesian Option Pricing Using
Asymmetric GARCH Models, “Journal of Empirical Finance” 2002, vol. 9, pp. 321–342.
35 D. Nelson, Conditional Heteroskedasticity…, op.cit.
36 R. S. Tsay, Analysis of Financial Time Series, Wiley&Sons, Chicago 2002.
37 Ibidem.
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1.2. Conditional Mean and Conditional Variance Models
– the BM Estimation
Muler and Yohai38 and Muler, Pena and Yohai39 show that the QML estimators
of the ARMA and GARCH models are not efficient in the presence of outstanding
observation, hence they propose using the robust mechanism reducing the propagation
effect of the outstanding observations on the estimated µt and ht . In the case of the
ARMA models they replace eqns. (6) – (7) by auxiliary models for the contaminated
returns rt* , denoted as BIP-ARMA (bounded innovation propagation (BIP) – ARMA):
rt* = µt + ut + at It
∞
⎛ u ⎞
µt = µ + ∑δ j ht−i η ⎜ t−i ⎟
⎝ ht−i ⎠
i=1

(15)
(16)

where a weight function η(⋅) restrains the propagation effect of outstanding observation on the futures value of µt . The function is crucial in the robustification of the
ARMA models. Muler, Pena and Yohai40 base the weight function on the quantile of
standard normal distribution, i.e.:

η(υ ,kδ ) = sign(υ )min(|υ |,kδ )

(17)

where kδ is a quantile of υ and υ ~ N(0,1) . Typical values of δ are 0.95 , 0.975 or
0.99 . In our research we choose δ = 0.99 for BIP-ARMA models.
The same idea is used in the GARCH-class models to limit the propagation effect
of outstanding observations on future volatility. In the case of the QML estimator,
the factor at−i It−i , which includes the occurrence of outstanding observation, has
no impact on ht , while assuming the GARCH process of rt* it has a decaying effect
on volatility prediction. Muler and Yohai41 present an auxiliary GARCH model with
imposed filters on standardised residuals, i.e.:
r
⎛ u2 ⎞ m
ht ,k = α 0 + ∑α i ht−i ,kω ⎜ t−i ⎟ + ∑βi ht−i ,k
⎝ ht−i ,k ⎠ i=1
i=1

38
39
40
41

N. Muler, V. J. Yohai, Robust Estimates…, op.cit.
N. Muler, D. Pena, V. J. Yohai, Robust Estimation.., op.cit.
Ibidem.
N. Muler, V. J. Yohai, Robust Estimates…, op.cit.

(18)
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where ω (⋅) restrains propagation effect of an outstanding observation on the futures
value of ht . As in the ARMA models, the function is crucial in the robustification of
the GARCH-class models. Muler and Yohai42 propose the following function:

ω (υ 2 ,cδ ) = min(υ 2 ,cδ )

(19)

where cδ is a quantile of υ 2 and υ ∼ N(0,1) . In our research we choose δ = 0.90
(BM1) and δ = 0.95 (BM2). Muler et al. called this model the BIP-GARCH models.
By the same methodology, the residuals could be also downweighted in exponential
GARCH and GJR models to capture the asymmetric effect in volatility, especially
in returns of capital markets. The analytical form of the BIP-EGARCH model is as
follows:
r
m
⎧⎪ u
⎛ u ⎞ ⎫⎪ m
⎛ u ⎞
loght = α 0 + ∑βi loght− j + ∑α iη ⎨ t−i − E ⎜ t−i ⎟ ⎬ + ∑ϑiη ⎜ t−i ⎟
(20)
j=1
i=1
⎝ ht− j ⎠ ⎪⎭ i=1
⎝ ht− j ⎠
⎪⎩ ht− j
where the meaning of the symbols is the same as in the previous section.
The model BIP-GJR is given by:
r
m
m
⎛ u2 ⎞
⎛ u2 ⎞
ht = α 0 + ∑β j ht− j + ∑α iω ⎜ t−i ⎟ ht− j + ∑ϑi It−iω ⎜ t−i ⎟ ht− j
⎝ ht− j ⎠
⎝ ht− j ⎠
j=1
i=1
i=1

(21)

where other symbols are the same as in the GJR ( r , m ) model of the previous section.
Muler and Yohai43 and Muler, Pena and Yohai44, due to the inefficiency of the
QML estimation of the BIP-ARMA and BIP-GARCH models, propose using the
bounded M-estimator minimizing the average value of the objective function ρ ,
evaluated at the log-transform of the squared standardised returns. Laurent et al.45
use the bounded M-estimation jointly for the BIP-ARMA-BIP-GARCH models, i.e.:
u2 ⎞
1 T ⎛
θˆ BIP = arg min ∑ ρ ⎜ log t ⎟
θ T
ht ⎠
t=p+1 ⎝

(22)

where ut is given by equation (16), ht is described by one of the conditional variances (18), (20), (21) and ρ = − log( f ) . The choice of the ρ functions trades off the
robustness versus the efficiency of estimators46:
42
43
44
45
46

Ibidem.
Ibidem.
N. Muler, D. Pena, V. J. Yohai, Robust Estimation.., op.cit.
S. Laurent, C. Lecourt, F. Palm, Testing for Jumps…, op.cit.
N. Muler, V. J. Yohai, Robust Estimates…, op.cit.
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ρ (υ ) =m( ρ f (υ ))

(23)

where m is a smoothed version of
m(x) = xI(x ≤ 4.02)+ 4.02I(x > 4.02)

i.e.:

⎧ x for x ≤ 4.02
⎪⎪
m(x) = ⎨ c4 x 4 + c3 x 3 + c2 x 2 + c1x + c0
⎪ 4.16 for x ≥ 4.30
⎪⎩

for 4.02 < x ≤ 4.30

(24)
(25)

where c4 = 6777 ; c3 = −6536.2 ; c2 = 2362.3 ; c1 = −379.0087 ; c0 = 22.7770 ; ρ f (υ )
is the loss function associated with the assumed normal, the Student t or GED distributions47:

ρ N (υ ) =
ρtv (υ ) =

1
1
exp[− (exp(υ )− υ )]
2π
2

(ν +1) ⎛ exp(υ ) ⎞
log ⎜ 1+
⎟ −υ / 2
⎝
ν −2 ⎠
2

ρGED (υ ,ν ) = −
⎡ Γ (1/ υ ) −ν2 ⎤
where λ = ⎢
2 ⎥
⎣ Γ ( 3/ υ )
⎦

(26)
(27)

v

1 exp(υ )
− exp(υ )
2 λ

(28)

0.5

The k -period-ahead forecasts of rt+k are obtained from the BIP-ARMA model
by the following recursive procedure48:
p
q
⎛ u* (k − j) ⎞
r̂t* (k) = E(rt+k | Ft ) = ϕ 0 + ∑ϕ i rt* (k − i)+ ∑θ j ĥt (k − j)η ⎜ t
⎟
(29)
⎜⎝ ĥ (k − j) ⎟⎠
i=1
j=1
t
*
*
where r̂t* (k − i) = rt+k−i
if k − i ≤ 0 and ut* (k − j) = 0 if k − j > 0 and ut* (k − j) =ut+k−
j if
*
*
k − j ≤ 0 . The filtered innovation residual for period t is calculated as ût (k) = rt+k − r̂t (k)
*
and cleaned value of rt+k
is:

47 Ibidem; K. Boudt, J. Danielsson, and S. Laurent, Robust Forecasting of Dynamic Conditional Correlation GARCH Models, “International Journal of Forecasting” 2013, vol. 29, pp. 244–257; S. Laurent,
C. Lecourt, F. Palm, Testing for Jumps…, op.cit.
48 N. Muler, D. Pena, V. J. Yohai, Robust Estimation.., op.cit.
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*
*
rt+k
= r̂t* (k)+ ĥt (k)η ut+k
/ ĥt (k)
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)

In the above expressions, ĥt (k) is the k -period-ahead forecast of variance, which
in the case of the BIP-GARCH model is formulated as:
r
⎛ u*2 (k − i) ⎞ m
(30)
ĥt (k) = E(ht+k | Ft ) = α 0 + ∑α i ĥt (k − i)ω ⎜ t
⎟ + ∑β j ĥt (k − i)
⎝ ĥt (k − i) ⎠ j=1
i=1
*
where ĥt (k − j) = ht+k− j and ut* (k − i) = ut+k−i
if k − i ≤ 0 and ut* (k − i) = ĥt (k − i) if
k −i >0 .

1.3. CAViaR models
The third group of models applied in our research is based on quantile regression.
Koenker and Bassett49 proved asymptotic normality of these estimators and showed
that they are of comparable effectiveness to the least squares estimator for the linear
Gaussian models, while significantly outperforming the least squares estimator for
a wide class of non-Gaussian error distributions. White50 and White51 generalised
the quantile regression estimation methodology to the model:
rt = f (x t , βα )− ut ,α

(31)

where Qα (ut ,α | Ft−1 ) = 0 , xt are explanatory variables of rt measurable relative to σ
-algebra Ft−1 , Ft−1 is the information set available at time t −1 . Then the k -dimensional vector of βα parameters minimizing the function:
⎛
⎞
min ⎜ ∑ α rt − f (xt , βα ) + ∑ (1− α ) rt − f (xt , βα ) ⎟
β ⎜
⎟⎠
t rt < f (xt ,βα )
⎝ t rt ≥ f (xt ,βα )

(32)

is a general form of the regression quantiles.
The CAViaR models, based on the regression quantiles framework, directly
describe the quantile of the rate of return. The general form of the CAViaR models
is defined by:
R. Koenker, G. S. Bassett, Regression Quantiles…, op.cit.
H. White, Nonparametric Estimation of Conditional Quantiles Using Neutral Networks, in: Artifical
Neutral Networks. Approximation and Learning Theory, ed. H. White, Blackwell, Oxford 1992, pp. 191–205.
51 H. White, Estimation, Inference and Specification Analysis, Cambridge Univesity Press, Cambridge
1994.
49
50
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p

VaRt = f (x t , βθ ) = β0 + ∑βiVaRt−i + l(β p+1 ,..., β p+q ;Ft−1 )

(33)

i=1

One-period-ahead forecast of VaR based on the CAViaR models is determined
directly from models with analytical forms given in table 1).
Table 1. CaViaR Models
Model

Analytical Form
l
t

l
t−1

l
t−1

VaR =VaR + β0[I(rt−1 ≤ −VaR )− α ]
AD
Adaptive

s
s
VaRts =VaRt−1
+ β0[I(rt−1 ≥ −VaRt−1
)− α ]

The current VaR depends on its past value VaRt−1 and in the event of breaching VaR
by the rate of returns in moment t −1 . In that case the current VaR increases, otherwise
the VaR slightly decreases. Information about the value of excess is not included in the
model.
l
VaRtl = β0 + β1VaRt−1
+ β 2 rt−1

SAV Symmetric Absolute
Value

s
VaRts = β0 + β1VaRt−1
+ β 2 rt−1

The current VaR depends on its past value VaRt−1 and the absolute value of the past rate
of return. The model symmetrically responds to both negative and positive past returns.
l
VaRtl = β0 + β1VaRt−1
+ β 2 (rt−1 )+ + β3 (rt−1 )−

AS Asymmetric Slope

IGARCH Indirect GARCH

s
VaRts = β0 + β1VaRt−1
+ β 2 (rt−1 )+ + β3 (rt−1 )−

The current VaR depends on its past value VaRt−1 and on positive and negative returns
that are treated in different way.
2
2
VaRt = β1 + β 2VaRt−1
+ β3rt−1

The current VaR is described as the GARCH process. The model is correctly specified if
the rate of returns were within GARCH (1,1) process with iid error distributions.

Notations: l-long position; s-short position; ( x ) = max(x,0) , ( x ) = min(x,0) .
Source: R. F. Engle, S. Manganelli, CAViaR: Conditional Autoregressive Value At Risk by Regression Quantiles, “Journal
of Business and Economic Statistics” 2004, vol. 22, pp. 367–381.
+

−

2. The Monte Carlo Method
We perform the following Monte Carlo simulation as a tool for a comparison
between the ARMA-GJR and ARMA-EGARCH models estimated robustly (i.e. using
bounded M methodology) with models estimated using the QML, where we assume
that there is a specified size and fraction of outstanding observations52. Computations
52 Behaviour of ARMA-GARCH model and quantile regression in case of CAViaR models are examined by Muler and Yohai, Muler, Pena and Yohai, Laurent et al. and Engle and Manganelli. See N. Muler,
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are performed in one’s own program using Matlab/C++. The algorithm contains the
following steps:
1) We generate errors, i.e. 3000 samples of 1000 random variates consistent with
the Student t distribution with degree of freedom ν = 3 for the ARMA(0,1)–
EGARCH(1,1) models and ν =5 for the ARMA(0,0)–GJR(1,1) models.
2) Using the chosen parameters: α 0 = 0 , β1 = −0.04 , ϕ 0 = 0.00004 , ϕ1 = 0.06 ,
θ1 = 0.91 , ϑ1 = −0.05 for ARMA (0,1) – EGARCH (1,1) and α 0 = 0.00005
, ϕ 0 = 0.00004 , ϕ1 = 0.2 , θ1 = 0.7 , ϑ1 = −0.05 for ARMA(0,0)–GJR(1,1), we
calculate the initial values of unconditional mean and unconditional variance.
3) Based on data from the first and second step and using formulas (4)–(8) for
ARMA(0,1)–EGARCH(1,1), and formulas (4)–(10) for ARMA(0,0)–GJR(1,1),
we generate for each model 3000 samples of 1000 observations ( rt ) following an
ARMA(0,1)–EGARCH(1,1) and ARMA(0,0)–GJR(1,1) process.
4) Next we generate 3000 samples of 1000 random, outstanding observations. The
size of them for both models is specified as follows53:
at = sign(rt )m ht

(34)

	where m ht represents the amplitude of outstanding observation at time t .
Parameter m ∈{0,1,...8} describes the size of outstanding observations; ht is the
conditional variance of rt (both retrieved in step 3). The arrival time of outstanding observations ( It ) is described by the Poisson distribution with the expected
value of λt . The probability of It is:
P(N(t) =n) = e − λt

(λt)t
n = 0,1,2,...
n!

(35)

c
 arameter λ = specifies the number of outstanding observations in the time
P
t
interval t . Here c is set to 1 and 5 and t =100 .
5) Using such a prepared series, we perform n = 3000 estimations of each models,
i.e.:
• ARMA(0,1)–EGARCH(1,1) – QMLE approach– (formulas (4), (8));
• BIP-ARMA(0,1)–BIP-EGARCH(1,1) – BM approach – (formulas (16), (20));
• ARMA(0,0)–GJR (1,1) – QMLE approach – (formulas (4), (10));
• BIP-ARMA(0,0)–BIP-GJR(1,1) – BM approach – (formulas (16), (21)).
V. J. Yohai, Robust Estimates…, op.cit.; N. Muler, D. Pena, V. J. Yohai, Robust Estimation.., op.cit.; S. Laurent, C. Lecourt, F. Palm, Testing for Jumps…, op.cit.; R. F. Engle, S. Manganelli, CAViaR: Conditional
Autoregressive Value At Risk by Regression Quantiles, “Journal of Business and Economic Statistics” 2004,
vol. 22, pp. 367–381.
53 S. Laurent, C. Lecourt, F. Palm, Testing for Jumps…, op.cit.
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6) We investigate the BM and QML estimation methods in relation to the fraction
of outstanding observations in the sample using the following criteria54:
• empirical bias determined for each θ parameter as:
1 n
∑(θ0 − θˆi )
n i=1

(36)

• mean square error, MSE, determined for each θ parameter as follows:
1 n
(θ 0 − θˆi )2
∑
n i=1

(37)

• 95%-coverage probability of θ parameters
I(−1.96 var(θˆi ) ≤ θˆi ≤1.96 var(θˆi ))
n

(38)

where n is the number of trajectories, θ 0 is a true parameter value and θˆi the
estimated value of the parameter obtained in the i -th iterations.
The partial results of this Monte Carlo analysis for the size of outstanding observations
(m) equals 3 and 5 and the fraction of outstanding observations λ = 1% and λ = 5% are
presented in table 5. The full results are available form the author on request. Our results
are close to those of Muler and Yohai55 and Laurent et al.56 The greater the quantity of
outstanding observations and the larger their size, the more significant bias and MSE
of the parameters. The results of the BM method show the stable level of bias and MSE
but also depend on the specified loss functions. In our research the results are sensitive
to the choice of ω (⋅) in the BIP-EGARCH and BIP-GJR models ( ω (⋅) in all likelihood
the function and η(⋅) for the BIP-ARMA models, are the same in both BM1 and BM2).

3. A
 pplication to the VaR Computation for Selected
Instruments
3.1. Preliminary Analysis
The above ARMA-GARCH-class models (estimated using the QML and BM
method) and CAViaR models are applied to calculate the VaR of instruments enumerated in table 2).
54
55
56

Ibidem.
N. Muler, V. J. Yohai, Robust Estimates…, op.cit.
S. Laurent, C. Lecourt, F. Palm, Testing for Jumps…, op.cit.
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The time series of the quotations, prices and rates of return were checked for
the presence of the following features: fatter tails than in the normal distribution
(identified on the basis of the quantile-quantile plots, histograms and the LomnickiJarque-Bera test); stationarity; autocorrelation of the rates of returns (checked with
the Ljung-Box test); skewness, kurtosis of rates of return; volatility clustering and
leverage effect. The rate of returns have high degrees of kurtosis, highest in the case
of Soybean, Natural Gas and Brent Fortis (above 20.0). A negative skewness is evident
in the daily equity index and stocks returns and futures on Brent Fortis, ICE Brent,
Silver, Copper and Soybean and Sugar. The FX instruments and stocks of BASF and
Siemens and Natural Gas, Cacao and Gold in the commodity market, are characterised by positive skewness. The Lomnicki-Jarque-Bera test rejects normality at
the 5%-level in all instruments except Gold, EUR/USD and CHF/JPY. The standard
deviation of rate of returns is the highest in the case of commodity instruments and
stocks, while the lowest are noted in the case of FX instruments. Detailed test results
are available from the author on the request.
Table 2. The List of Instruments
Instrument

N

Start Date

End Date

FX Spot
(mid quotations)

EUR/GBP

4 168

1996–01–02

2011–12–31

EUR/USD

4 169

1996–01–02

2011–12–31

CHF/JPY

3 906

1997–01–02

2011–12–31

Indexes
(close quotations)

CaC 40

5 571

1990–01–02

2011–12–31

Dow Jones

5 547

1990–01–02

2011–12–31

DAX

5 561

1990–01–02

2011–12–31

Stocks
(close prices)

BASF

5 058

1992–01–02

2011–12–31

Simens

5 058

1992–01–02

2011–12–31

Equity

FX

Market (Quotations)

Commodiy

Oil/gas market
(close quotations)
Metals
(spot close prices)
(close quotations)
Agricultural market
(close quotations)

US Steel Corp

5 041

1992–01–02

2011–12–31

Brent Fortis (f)

5 022

1992–01–02

2011–12–31

ICE Brent (f)

5 593

1990–01–02

2011–12–31

Natural Gas (f)

3 538

1998–01–02

2011–12–31

Silver

5 725

1990–01–02

2011–12–31

Gold

5 727

1990–01–02

2011–12–31

Copper (f)

3 650

1997–01–02

2011–12–31

Cacao (f)

5 515

1990–01–02

2011–12–31

Soybean (f)

5 558

1990–01–02

2011–12–31

Sugar (f)

5 508

1990–01–02

2011–12–31

Notations: n-number of observations; f-futures.
Source: Reuters.
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3.2. Models Specifications and Estimation
Table (3) shows the most adequate ARMA-GARCH-class models which reflect
the above phenomena. The ARMA ( p , q ) model is selected on the basis of the autocorrelation and partial autocorrelation function, the Akaike and Schwarz information
criteria, and the tests of parameter significance. We take into account the models with
parameters 0 ≤ p ≤ 2 and 0 ≤ q ≤ 2 . For the GARCH-class models the appropriate
parameters ( r , m ) are chosen based on the explanatory power of the models. We
take into account the models with parameters 0 ≤ r ≤ 2 and 0 ≤ m ≤ 2 . For all the
analysed instruments assumption about the Student t or GED distribution of errors
are the most adequate according to the information criteria.
Table 3. ARMA (p, q) – GARCH (r, m) – Class Model Selection
Instrument

Models

Errors
Student t

FX Spot
(mid quotations)

EUR/GBP

ARMA(0,0)–GARCH(1,1)

EUR/USD

ARMA(0,0)–GARCH(1,1)

GED

CHF/JPY

ARMA(0,0)–GARCH(1,1)

Student t

Indexes
(close quotations)

CaC 40

ARMA(0,0)–EGARCH(1,1)

Student t

Dow Jones

ARMA(0,0)–EGARCH(2,2)

Student t

Equity

FX

Market (Quotations)

Stocks
(close prices)

Commodiy

Oil/gas market
(close quotations)
Metals (spot close
prices)
(close quotations)
Agricultural market
(close quotations)

DAX

ARMA(0,0)–EGARCH(2,2)

Student t

BASF

ARMA(0,0)–EGARCH(1,1)

Student t

Simens

ARMA(0,0)–EGARCH(1,1)

Student t

US Steel Corp

ARMA(0,0)–GJR(1,1)

Student t

Brent Fortis (f)

ARMA(0,1)–GARCH(2,2)

Student t

ICE Brent (f)

ARMA(0,0)–EGARCH(1,1)

Student t

Natural Gas (f)

ARMA(0,1)–EGARCH(2,2)

Student t

Silver

ARMA(0,0)–GARCH(2,2)

Student t

Gold

ARMA(0,1)–EGARCH(1,1)

Student t

Copper (f)

ARMA(0,0)–GARCH(1,1)

GED

Cacao (f)

ARMA(0,0)–GARCH(1,1)

Student t

Soybean (f)

ARMA(0,0)–GJR(1,1)

Student t

Sugar (f)

ARMA(0,1)–EGARCH(2,2)

Student t

Source: own computations in MATLAB.

The selected ARMA-GARCH-class models are estimated using the QML and BM
method, with the t-Student test of significance of parameter estimates. The results of
the estimation are available from the author on the request.
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In the pre-estimation analysis, the ARCH test significantly supports the GARCH
effects. The post-estimate analysis uses standardized innovations based on the estimated
model. The ARCH effect test and the McLeod and Li test now indicate the acceptance
of their respective null hypotheses for models estimated by QML (except for the ICE
Brent), thus confirming the explanatory power of the selected model. In the case of
models estimated using the BM method, the test rejects the null hypothesis in the case
of the CAC40, DAX, US Steel Corp, Brent Fortis, ICE Brent, Natural Gas, Silver, Gold,
Soybean and Sugar (detailed test results are available from the author on request).
The ARMA-GARCH-class models are used to predict one-step-ahead volatility
(using the recursive procedure described by eqns. (11)–(12) for QML method, and
by eqns. (27)–(28) in the case of the BM method). The estimation is based on a fixed
sample of size equal to n − 500 days. We perform both out-of sample (remaining 500
days) forecasting and in-sample forecasting. The prediction is used to calculate value
at risk. VaR is also estimated directly on the basis of the CAViaR models (estimated
parameters are available from the author on request).

3.3. Evaluating the Accuracy of the VaR Forecasts
The aim of the empirical research is the examination of the VaR forecasts obtained
on the basis of the above analysed groups of models (i.e. the ARMA-GARCH-class
models estimated with the QML, BIP-ARMA-BIP-GARCH-class models estimated
with the BM, and CAViaR models). The VaR estimates are important to banks and
regulators. We evaluate the accuracy of the models using three groups of test/measures (see table (4)):
• The first group includes tests based on the Bernoulli trials, such as the back-test,
the LR Test of Unconditional Coverage ( LRUC ) proposed by Kupiec57, the Joint
Test of Coverage and Independence ( LRCC ) and the Dynamic Quantile Test (
DQ ) presented by Engle and Manganelli58.
• The second group of tests include: Binary Loss (BL), determined by the number
of exceptions in the specified period59; Regulatory Loss (RL), which measures
square deviations of rate of return from the VaR forecast60; and Firm Loss (FL)
57 P. Kupiec, Techniques for Verifying the Accuracy of Risk Measurement Models, “Journal of Derivatives” 1995, vol. 3, pp. 73–84.
58 R. F. Engle, S. Manganelli, CAViaR: Conditional Autoregressive…, op.cit.
59 J. A. Lopez, Testing Your Risk Test, “The Financial Survey” 1998, May-June, pp. 18–20; M. Pipień,
Wnioskowanie Bayesowskie…, op.cit.
60 J. A. Lopez, Methods for Evaluating Value at Risk Estimates, “Federal Reserve Bank of San Francisco
Economic Review” 1999, vol. 2, pp. 3–15; M. Pipień, Wnioskowanie Bayesowskie…, op.cit.
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that embraces the lost opportunities associated with capital maintained by the
institution in order to protect against the risk predicted by VaR61.
• The third group are based on the expected shortfall ( ES ), which indicates how
much an investor may lose on average when the model fails.
Value at Risk is calculated both in the long and short position62. The results of
tests for EUR/GBP as an example are contained in tables (6) and (7).
When exceptions are checked for the sample used for parameter estimation
(in-sample), the fraction of exceptions (i.e. the number of times the estimated VaR
was breached), in the case of the ARMA-GARCH models with the QML and BM
method, it is close to the expected number for the chosen confidence interval α =1%
. It is indicated by the back-test.
The VaR derived from the CAViaR models on the basis of in-sample can be
overestimated (as in the case of the short position of Gold (AD model) and Copper
(SAV and AD model)) or underestimated (as in the case of the short position of
Natural Gas (AS and Indirect GARCH model)). The results are supported by the LR
Test of Unconditional Coverage. For out-of-sample, VaR for all analysed models
can be overestimated and underestimated. Underestimation happened for the long
position of Sugar in the SAV and Adaptive models. For the same models, VaR is
overestimated for most instruments.
The LR Test of Unconditional Coverage also indicates the overestimation of
VaR in the case of Cacao (short position), Sugar (short position), Natural Gas (long
position) when we base it on the volatility derived from the ARMA-GARCH-type
models estimated using QML. Underestimation is mostly observed for the Dow Jones
(long position), EUR/USD (long position).
For the BM estimation method, VaR tends to be extremely underestimated in the
case of Copper, EUR/USD, Dow Jones and and overestimated for the short position
in Cacao and in the case of Sugar (short position for the BM2 estimation method,
and long position for the BM1 estimation method).
The in-sample, the test statistics of LRCC , significant at 5%, indicates the first
order autocorrelation for VaR when computed from the CAViaR models. The test
indicates autocorrelation also in the case of the ARMA-GARCH-class models both
estimated by the BM and QML method, but only in a few instruments (i.e. Gold,
ICE Brent, US Steel Corp, EUR/GBP, EUR/USD).
61 M. Sarma, S. Thomas, A. Shah, Selecting of VaR Models, “Journal of Forecasting” 2003, vol. 22,
pp. 337–358; M. Pipień, Wnioskowanie Bayesowskie…, op.cit.
62 Detailed test results for other instruments, not shown in Tables (6) and (7), are available from the
author on the request.
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Table 4. List of Diagnostic Tests and Measures
Test/Measures
LR Test of Unconditional
Coverage ( LRUC )

Statistics/Formula
T−T
T−T
T
T
LRUC = 2⎡⎢ln (1− p̂ ) * p̂ * − ln (1− p ) * p * ⎤⎥ ~ χ12
⎣
⎦
T
where T* means the total number of exceptions and p̂ = *
T

{

} {

}

LRCC = LRUC + LRind ~ χ 22
where
Joint Test of Coverage
and Independence
( LRCC )

T
T
T
T
(T +T ) (T +T ) ⎤
LRind = 2⎡⎣ln (1− τˆ01 ) 00 τˆ0101 (1− τˆ11 ) 10 τˆ1111 − ln (1− τˆ ) 00 10 τˆ 01 11 * ⎥ ~ χ 22
⎦

{

}

{

}

τˆij =Tij /(Ti0 +Ti1 ) ; τˆ =(T01 +T11 )/T for j,i = 0,1 , Tij – number of points at time

{t;2 ≤ t ≤T } for which the It =i follows It+1 = j .
DQ =
Dynamic Quantile Test
( DQ )

β̂ 'X ʹ′X β̂
~ χ k2
p(1− p)

where β̂ – the OLS estimator of linear regression:

Hit = β0 + β1Hitt−1 + β 2 Hitt−2 +…+ βr Hitt−r +
+βr+1VaRt + βr+2 x1 +…+ β k x k +vt
and Hit – the binary variable of 1[r <VaR(α )] (for long position).
t

Binary Loss
(BL)

BL = ∑

Regulatory Loss (RL)

RL = ∑

Firm Loss (FL)

FL = ∑

T+T ʹ′
t=T

T+T ʹ′
t=T

T+T ʹ′
t=T

⎪⎧ 1 for rt+n <VaRt
(i )
ft(i ) where ft (rt+n ;qt ) = ⎨
⎪⎩ 0 for rt+n ≥VaRt
⎧⎪ 1+(r −VaR )2 for r <VaR
t+n
t
t+n
t
(i )
ft(i ) where ft (rt+n ;qt ) = ⎨
0 for rt+n ≥VaRt
⎪⎩
⎧⎪ 1+(r −VaR )2 for r <VaR
t+n
t
t+n
t
(i )
ft(i ) where ft (rt+n ;qt ) = ⎨
c
⋅VaR
for
r
≥VaR
t
t+n
t
⎩⎪

where

c > 0 – opportunity cost
Expected Shortfall
( ES )

ESI = E (rt+n <VaRt ) ESII = E (rt+n <VaRt )
VaRt

Source: P. Kupiec, Techniques for Verifying the Accuracy of Risk Measurement Models, “Journal of Derivatives” 1995,
vol. 3, pp. 73–84; R. F. Engle, S. Manganelli, CAViaR: Conditional Autoregressive Value At Risk by Regression Quantiles,
“Journal of Business and Economic Statistics” 2004, vol. 22, pp. 367–381; J. A. Lopez, Testing Your Risk Test, “The
Financial Survey” 1998, May-June, pp. 18–20; J. A. Lopez, Methods for Evaluating Value at Risk Estimates, “Federal
Reserve Bank of San Francisco Economic Review” 1999, vol. 2, pp. 3–15.

For the out-of-sample the test indicate first order autocorrelation in the case of
VaR derived on the basis of the CAViaR models (for the long position of EUR/GBP
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(Indirect GARCH model), Sugar (SAV and AD models) and Silver (AD model)) and
on the basis of the QML-estimated ARMA-GARCH models (for the long position of
EUR/GBP and EUR/USD) and using the BM methodology (for the short position of
EUR/GBP when we used the BM1 estimation method and long position in the case
of using BM1 estimation method).
The DQ test gives information about the autocorrelation of VaR in subsequent
periods. For both the ARMA-GARCH-class models, based on the QML and BM
estimation, and the CAViaR models, the test indicates the presence of a higher-order
autocorrelation of VaR . This phenomenon is particularly evident considering the
VaR forecast for in-sample in the case of SAV and Adaptive models.
The Binary Loss ( BL ) provides a ranking of the specification models independent
of the assumed significance level of VaR. It is based on the number of exceptions. This
criterion favours models that overestimate VaR and provides a low score for models
that generate liberal VaR forecasts. According to that criterion, in our research the
lowest scores are noticed in the case of the CAViaR models.
While Binary Loss ( BL ) gives information only about the occurrence of exception, the loss from the regulator perspective ( RL ) also enables the comparison of
received losses associated with the observed exception, according to the different
models. According to this criterion, for most analysed instruments, the lowest value
of measure is observed when we calculate the VaR on the basis of models robustly
estimated (in particular the Indirect GARCH, Asymmetric model and ARMA-GARCH
estimated using the BM1 method).
The loss from firm perspective ( FL ) includes the opportunity cost, i.e. the cost of
capital that this firm has to set aside to cover market risk. The model that generates
too conservative VaR forecasts, will have lower scores, as a result of an excessive
amount of capital held to protect against the risk. In this case, the lower scores are
received when we calculate VaR on the basis of models estimated robustly (in particular the Indirect GARCH, Asymmetric model and BIP-ARMA- BIP-GARCH
estimated using the BM1 and BM2 method).
The third group of measures is purely informational. They are similar in nature
to the test based on the decision-making aspects. They give information about the
loss in the case of exceptions. Under the terms of the ESFI criterion, the lowest value
is noticed for theSAV model, Indirect GARCH and ARMA-GARCH-class models
based on the robust estimation. Under the ESFII criterion, the ARMA-GARCH-class
models based on both the BM and QML estimation are identified as the models with
lower scores.
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Conclusions
This paper examines some of the robust estimation methods used to calculate
risk measures. The presence of outstanding observation in a time series of returns can
significantly affect the volatility prediction. In our research we focus on value at risk
(VaR), but the volatility forecast is also a key determinant for derivative valuation,
hedging decision, and financial market investment.
In our research, we have also applied the robust estimation method BM to asymmetric GARCH type models, to better fit the daily data of equities. We noticed in the
Monte Carlo simulation that the quasi-maximum likelihood estimation for the
ARMA-EGARCH and ARMA-GJR models is not robust – a few outstanding observations have a large influence on parameter estimates. In this study we compared
the results of the robust methods with quasi-maximum likelihood estimation, and
their implementation in VaR modelling.
We analyse the time series of FX rates, indexes, stocks and commodity instruments, the change to the length of series, to check whether this would have a significant impact on the VaR forecasts. We must emphasize that we applied our analysis
to a series during a high volatility period (due to the sub-prime crisis).
We also examine the behaviour of models applied to the returns of commodity
spot and future prices characterized by large outstanding observations. Our analysis
shows that in the period of increased volatility on the financial markets, the models
based on the bounded M method describe adequately the volatility of such instruments returns.
The VaR forecasts derived from the ARMA-GARCH-class models estimated
robustly were underestimated or overestimated for the same instruments as the forecasts
from the models estimated using QML. The VaR forecast based on the regression
quantiles estimation method, do not perform so well in periods of increased volatility.
The forecasts of VaR are for many instruments were overestimated. The DQ test for
higher-order autocorrelation, is significant in the case of all three groups of models.
In view of the decision-making aspect – concerning the number of exceptions, due
to the value at risk breaches – the lower scores are noticed in the case of the CAViaR
models (mainly in the case of the SAV and Adaptive). Under firm and regulatory
loss criterion, the lower scores are observed in the case of robustly estimated models
(the ARMA-GARCH-class models estimated using the BM method and Indirect
GARCH and Asymmetric models).
The Monte Carlo simulation and empirical results prove that the robust estimators applied to the ARMA-GARCH-class models appear to be a promising tool and
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competitive for standard used QML method when applied to the volatility modelling
and forecasting of VaR. Moreover, it is shown that some models (especially Indirect
GARCH and Asymmetric model) based on quantile regression work well in the case
of the instruments for which the QML and BM estimators fail.
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0.005

0.005

0.005

0.005

0.005

0.005

ϑ1

Table 5. Monte Carlo Results. Empirical Bias, Mean Square Error and 95%-Coverage Probability of Estimated Parameters

Tables and Figures Referring to the Monte Carlo Simulation and Application
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0.004

0.004

4.022

0.620

0.571

2.586

0.927

0.169

0.175

4.844

0.459

0.421

1.825

ν

Influence of Robust Estimation on Value at Risk. Bounded Innovation Propagation and Regression...

117

95% CP

MSE

Bias

95% CP

MSE

Bias

QMLE

1.000

0.016

BIP2

0.016

QMLE

0.017

–0.002

BIP2

BIP1

–0.002

–0.002

QMLE

BIP1

1.000

QMLE

0.016

BIP2

0.016

QMLE

0.017

–0.002

BIP2

BIP1

–0.002

–0.002

φ0

BIP1

QMLE

m→
Assessment
Parameters→
criteria↓
Estimator↓

-

-

-

-

-

-

-

-

-

-

-

-

-

-

θ1

0.978

0.021

0.022

0.939

0.003

0.003

0.003

0.939

0.023

0.024

0.023

–0.032 –0.013

–0.031 –0.013

–0.036 –0.014

0.961

0.105

0.105

0.021

–0.005 –0.025

–0.005 –0.025

0.105

β1

ϑ1

ν

0.939

0.027

0.028

0.027

0.006

0.005

0.009

0.962

0.043

0.044

0.043

0.006

0.006

0.009

0.994

0.005

0.005

0.005

0.005

0.005

0.006

0.993

0.005

0.005

0.005

0.005

0.005

0.005

φ0

θ1

1.000

0.016

0.017

0.016

0.902

0.105

0.105

0.105

0.943

0.004

0.004

2.012

1.000

0.016

0.017

0.016

0.673

0.003

0.003

0.003

0.493 –0.002 –0.043

0.480 –0.002 –0.039

1.132 –0.002 –0.060

0.977

0.006

0.006

2.019

0.361 –0.002 –0.006

0.351 –0.002 –0.005

0.796 –0.002 –0.007

Model: ARMA(0,0)–GJR(1,1)

α1

–0.005 –0.026

α0

3

-

-

-

-

-

-

-

-

-

-

-

-

-

-

α0

0.673

0.023

0.024

0.023

–0.016

–0.015

–0.019

0.931

0.021

0.022

0.022

–0.031

–0.029

–0.038

α1

5

0.749

0.027

0.028

0.027

0.007

0.007

0.023

0.922

0.043

0.044

0.043

0.007

0.007

0.022

β1

0.988

0.005

0.005

0.005

0.006

0.006

0.006

0.986

0.005

0.005

0.005

0.005

0.005

0.005

ϑ1

Source: own computations using code in MATLAB and C++.

Notations: λ -fraction of outstanding observations; m – size of outstanding observations; MSE-mean squar error; 95% CP – 95%-coverage probability;

5%

1%

λ

0.376

0.004

0.004

4.020

0.623

0.573

2.596

0.926

0.006

0.006

4.032

0.461

0.422

1.832

ν
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l

s

l

s

l

s

l

s

l

s

l

s

l

s

ARMA-GARCH (QMLE)

ARMA-GARCH (QMLE)

ARMA-GARCH (BIP2)

ARMA-GARCH (BIP2)

ARMA-GARCH (BIP1)

ARMA-GARCH (BIP1)

CAViaR-SAV

CAViaR-SAV

CAViaR-IGARCH

CAViaR-IGARCH

CAViaR-AS

CAViaR-AS

CAViaR-AD

CAViaR-AD

3 667

3 667

3 667

3 667

3 667

3 667

3 667

3 667

4 168

4 168

4 168

4 168

4 168

4 168

n

45.00

37.00

54.00

37.00

49.00

36.00

48.00

40.00

37.00

37.00

37.00

37.00

37.00

37.00

Bt

1.23%

1.01%

1.47%

1.01%

1.34%

0.98%

1.31%

1.09%

1.01%

1.01%

1.01%

1.01%

1.01%

1.01%

Bt%

7.32

7.64

10.96

0.74

5.64

8.10

7.08

3.52

3.52

3.52

0.65

LRCC

0.03

0.02

0.00

0.69

0.06

0.02

0.03

0.17

0.17

0.17

0.72

p-value

1.78

0.00

7.22

0.00

3.79

0.01

3.22

0.30

–0.09

–0.09

–0.09

–0.09

–0.09

–0.09

LRUC

0.18

0.96

0.01

0.96

0.05

0.91

0.07

0.59

1.00

1.00

1.00

1.00

1.00

1.00

p-value

25.68

90.76

21.97

9.64

11.23

2.61

41.52

28.55

4.97

10.15

11.05

5.29

10.86

4.12

DQ

0.0006

0.0000

0.0026

0.2102

0.1290

0.9186

0.0000

0.0002

0.6632

0.1803

0.1363

0.6244

0.1450

0.7659

p-value

45.00

37.00

54.00

37.00

49.00

36.00

48.00

40.00

37.00

37.00

37.00

37.00

37.00

37.00

BL

60.17

47.21

65.57

43.03

58.78

41.43

60.56

48.86

43.15

44.18

46.04

42.78

46.19

42.66

FL

108.65

95.79

106.68

84.30

100.83

83.63

107.42

95.83

85.62

88.63

90.25

85.85

90.72

84.58

RL

1.77

1.71

1.40

1.39

1.46

1.41

1.67

1.63

1.51

1.60

1.69

1.52

1.69

1.42

ESFI

1.31

1.27

1.30

1.26

1.27

1.22

1.28

1.26

1.23

1.34

1.36

1.21

1.35

1.23

ESFII

Source: own computations in MATLAB.

Notations: SAV – Symmetric Absolute Value; AS – Asymmetric Slope; IGARCH – Indirect GARCH; AD – AD; p-position: s – short position; l- long position;
n- number of observations; Bt- Back-test; Bt% – fraction of exceptions identified on the basis of backtest;LRUC- statistics of the LR Test of Unconditional
Coverage; DQ- statistics of Dynamic Quantile Test; LRCC- statistics of The Joint Test of Coverage and Independence; BL – Binary Loss; FL – Firm Loss; RL
– Regulatory Loss ESFI – Expected Shortfall I; ESFII – Expected Shortfall II.

p

Test statistics/measures →
Model (Estimator) ↓

Table 6. EUR/GBP. Results of Three Groups of Tests/Measures in Case of In-sample
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s

l

s

ARMA-GARCH (QMLE)

ARMA-GARCH (QMLE)

ARMA-GARCH (BIP2)

ARMA-GARCH (BIP2)

ARMA-GARCH (BIP1)

ARMA-GARCH (BIP1)

CAViaR-SAV

CAViaR-SAV

CAViaR-IGARCH

CAViaR-IGARCH

CAViaR-AS

CAViaR-AS

CAViaR-AD

CAViaR-AD

500

500

500

500

500

500

500

500

500

500

500

500

500

500

n

0.00

2.00

3.00

6.00

3.00

10.00

0.00

0.00

9.00

2.00

3.00

8.00

3.00

10.00

Bt

0.00%

0.40%

0.60%

1.20%

0.60%

2.00%

0.00%

0.00%

1.80%

0.40%

0.60%

1.60%

0.60%

2.00%

Bt%

10.23

10.23

LRCC

0.01

0.01

p-value

2.35

0.94

0.19

0.94

3.91

2.61

2.35

0.94

1.54

0.94

3.91

LRUC

0.13

0.33

0.66

0.33

0.05

0.11

0.13

0.33

0.21

0.33

0.05

p-value

5.05

1.84

1.80

1.76

2.36

49.70

5.05

5.05

13.28

3.73

3.62

8.15

3.55

48.46

DQ

0.6538

0.9680

0.9699

0.9721

0.9371

0.0000

0.6538

0.6538

0.0655

0.8101

0.8219

0.3199

0.8298

0.0000

p-value

0.00

2.00

3.00

6.00

3.00

10.00

0.00

0.00

9.00

2.00

3.00

8.00

3.00

10.00

BL

0.00

2.12

3.08

6.34

3.09

10.42

0.00

0.00

9.50

2.08

3.12

8.46

3.11

10.45

FL

7.63

9.72

9.85

13.08

9.74

16.98

26.64

26.64

16.00

9.08

9.97

15.08

10.03

16.94

RL

0.00

1.77

1.38

1.48

1.38

1.41

0.00

0.00

1.37

1.36

1.31

1.41

1.31

1.41

ESFI

0.00

1.16

1.11

1.13

1.13

1.11

0.00

0.00

1.16

–1.16

–1.16

1.16

–1.15

1.13

ESFII

Source: own computations in MATLAB.

Notations: SAV – Symmetric Absolute Value; AS – Asymmetric Slope; IGARCH – Indirect GARCH; AD – AD; p-position: s – short position; l- long position;
n- number of observations; Bt- Back-test; Bt% – fraction of exceptions identified on the basis of backtest;LRUC- statistics of the LR Test of Unconditional
Coverage; DQ- statistics of Dynamic Quantile Test; LRCC- statistics of The Joint Test of Coverage and Independence; BL – Binary Loss; FL – Firm Loss; RL
– Regulatory Loss ESFI – Expected Shortfall I; ESFII – Expected Shortfall II.

p

Test statistics/measures →
Model (Estimator) ↓

Table 7. EUR/GBP. Results of Three Groups of Tests/Measures for Out-of-sample
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