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ABSTRACT
HELSINGIN KAUPPAKORKEAKOULU - LASKENTATOIMEN LAITOS 

Janne Järvenpää
Credit Derivatives: a New Tool to Manage Country and Credit Risks 

Pro gradu -työ
Luottoj ohdannaiset Toukokuu 1996

Tutkielman tarkoituksena on tehdä kuvaileva kokonaiskartoitus uudesta 
luottoinstrumentista: luottoj ohdannaisista. Materiaali koostuu seuraavista 
lähteistä: (1) maariskejä, luottoriskejä, yleistä rahoitusteoriaa, optioteoriaa, 
yritysten vieraan pääoman hinnoittelua, luottoriskipreemion aikarakennetta, ja 
yritysten maksuhäiriöitä ja konkursseja käsittelevä kirjallisuus, (2) 
seminaarimateriaali, aikakauslehtiartikkelit, ja investointipankkien sisäiset 
informaatiolehdet luottojohdannaisista, ja (3) haastattelut ja keskustelut 
luottojohdannaisasiantuntijoiden kanssa kolmessa investointipankissa 
Lontoossa.

Tutkielman alkupuolella selvitetään menetelmiä maa- ja luottoriskin 
hallintaan ja hinnoitteluun, mikä on olennaista luottojohdannaisten käytön ja 
hinnoittelun kannalta. Luottojohdannaisia tarkastallaan yleisesti niiden 
historian, sovellusmahdollisuuksien, markkinoiden, kirjanpidollisten- ja 
sopimusteknisten kysymysten kautta, sekä erityisesti hinnoittelun näkökumasta.

Luottojohdannaisten avulla luottoriski eristetään muista markkinariskeistä, 
kuten korko- ja valuuttariskeistä. Taseen ulkopuolisina sopimuksina niiden 
avulla voidaan välttää lainojen fyysisestä myynnistä aiheutuvia negatiivisia 
kirjanpidollisia-, verotuksellisia-, tai asiakassuhdevaikutuksia. Sopimukset 
jakautuvat replikaatiotuotteisiin, joilla lainan kokonaistuotto siirretään taseen 
ulkopuolisesta yrityksen luottoriskipreemioon sidottuihin termiini- tai 
optiosopimuksiin, ja maksuhäiriöihin tai konkurssiin sidottuihin 
luottoriskioptioihin (default options). Käyttömahdollisuuksia ovat riskeiltä 
suojautumisen lisäksi luottoportfolion hallinta ja lisätuoton hankkiminen. 
Luottojohdannaisten hinnoitteluun vaikuttavat välittäjän
suojautumiskustannukset, vastapuoliriski, ja yleiset riskillisten luottojen ja 
joukkovelkakirjojen hinnoitteluun vaikuttavat tekijät, kuten markkinatilanne, 
portfolio-vaikutus, konkurssitodennäköisyys ja vakuudet. Optioteorian kautta 
johdetun hinnoittelumallin avulla havaitsimme, että täydellisillä markkinoilla 
yrityksen luottoriskioption arbitraasivapaa hinta on yrityksen joukkovelkakirjan 
ja vastaavan riskittömän joukkovelkakirjan hintaero. Standardoidut sopimukset 
ovat kehittelyn alla, mutta termien määrittelyt ja sopimustekstit poikkenevat 
tulevaisuudessakin eri investointipankkien kesken. Luottojohdannaisten 
kirjanpidollinen käsittely riippuu käyttötarkoituksesta ja tuotetyypistä. Yleisesti 
luottoriskioptio voidaan rinnastaa luottovakuutukseen tai remburssiin.

Asiasanat: country risk, credit risk, credit derivatives, total return swaps, credit 
spread, default options
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1 INTRODUCTION

1.1 Background of the study

Credit derivatives enable credit risk to be priced and traded independently of 
other market risks such as interest rate and currency risk. Since the first deals in 
1993, the global market of credit derivatives has grown to 20-30 billion USD of 
deals outstanding1: it is the new hot instrument in the market. At first, the credit 
derivatives were created by investment banks to manage their own credit risks, 
but there are potential applications for fund managers, commercial banks, 
insurance companies, and companies as well. Despite the rapid growth and 
increasing interest in these products, the public information available, so far, is 
limited to a few recent articles in Euromonev and Financial Times. Thus, there 
is a growing need to study the credit derivatives: the applications, the market, 
the products and structures, the pricing and hedging issues, and the accounting 
and legal aspects.

The traditional way to cover the commercial and political risk associated 
with project export has been through government export agencies. However, 
the increased harmonisation of EU regulations will limit the scope of outright 
export subsidies (CSFP 1996). In addition, the capacity of the Finnish 
Guarantee Board to absorb all the export credit risks of the Finnish companies 
is limited, especially in the booming Asian markets, and additionally, banks 
have been reluctant to take on the complex risks the increased demand for 
project finance in Asia and Eastern Europe entails (Corporate Finance. August 
1994: 25). On the other hand, insurance companies provide usually only short
term protection. Due to the limitations of the existing credit insurance market, 
credit derivatives provide potential also for complementary and supplementary 
credit as well as country risk protection in exports.

1.2 The objectives of the study and the structure of the thesis

The central objective of this Pro Gradu Thesis is to study a new financial 
instrument: credit derivatives. As was pointed out earlier, the publicly available

1 Source: J. P. Morgan (March 1996).
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information is very limited, and even the market participants are not clear about 
how these instruments should be valued, or what their future development will 
be like. The subject is very new, yet it has raised considerable interest from a 
wide variety of sectors: investment banks, commercial banks, insurance 
companies, and exporting companies.

The purpose of the first two parts of the study, approaches to country and 
credit risk management, are to gain theoretical and practical insights to the 
valuation of credit risk in both sovereign and non-sovereign loans. This 
understanding of credit risk is very important later in developing the pricing 
framework for the credit derivatives, and in order to understand the 
fundamental drivers of the credit derivatives market. First we will look at the 
major issues in the country risk analysis and management, in order to 
understand the complex nature of the country risk in foreign operations of a 
bank or company. In the second part, Approaches to Credit Risk Management, 
we will begin by describing the traditional credit risk analysis methods, based 
primarily on the analysis of financial statements of a company. We will also 
describe and evaluate the modem portfolio theory within the context of credit 
risk, and study how the option pricing theory can bring valuable insight into the 
valuation of corporate liabilities and credit risk.

The objective of the credit derivatives section is to conduct descriptive 
research about credit derivatives. Many different aspects are covered: a 
description of the various structures and products and their potential 
applications, pricing of these instruments with special emphasis on the default 
options, trading and hedging issues, and finally some legal and accounting 
issues. One of the research problems is to analyse the valuation framework for 
the pricing of the default options and to study how the option pricing 
framework can bring theoretical and practical insight into the pricing and 
hedging of default options. We derive prices for default options by applying 
two contingent claims models: Black-Scholes (1973) and Longstaff-Schwartz 
(1995).

1.3 The research methods

The research was conducted through library research, interviews and 
discussions with the credit derivative specialists of investment banks, and in 
co-operation with the trade, project and export finance and credit risk



14

management team of Nokia Telecommunications. Primary sources for the 
country risk and the credit risk analysis parts are literature on the financial 
theory, country risk and credit risk management. Additional sources are trade 
financing, risk insurance and banking material. The main information sources 
for the credit derivatives part of the study are (1) financial articles concerning 
the option pricing theory, valuation of corporate liabilities, term structure of 
credit spread, and corporate distress, (2) seminar material, articles, and other 
material provided by the investment banks about credit derivatives, and (3) 
interviews and discussions with the credit derivative specialists of three 
investment banks in London: Credit Suisse Financial Products, J.P. Morgan, 
and Union Bank of Switzerland.

1.4 The rationale for credit risk management and credit risk 
insurance

Before looking at how credit risk can be analysed, managed, or transferred, we 
will briefly discuss why credit risk should be insured at all. It is useful to give 
some thought to the rationale for hedging, although it is very difficult to 
accurately assess the financial benefits of credit risk management. For instance, 
for an exporting company, a simple policy to insure against all credit risks may 
prove to be expensive and sometimes impossible. On the other hand, carrying 
large credit exposures on a few names or countries can put the existence of the 
whole company at stake. Thus, the management must weigh the relative costs 
and benefits of the credit risk insurance in order to arrive at the optimal 
hedging strategy.

The value of the credit risk analysis arises from the potential to increase the 
expected future cash flows of the company by identifying the positive net 
present value (NPV) customer credits (projects) from all credit applications, or 
export projects. A high political risk and/or a financially weak customer can 
mean that a loan or a project has an expected value of less than zero. It is the 
responsibility of the credit risk management to identify these situations. Only 
after the projects with a negative NPV have been screened out can the decision 
be made to insure credit risk.

The impact of risk management is to reduce the volatility of a company's 
earnings. Reduced volatility is beneficial if it increases the value of the firm 
(Smithson et al. 1995: 101-113). Value of the firm {Vp depends on two factors:
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(i) the expected net cash flows E(NCFjt), and (ii) the expected rate of return on 
those cash flows (r;t)

y ¿E (NCFj,)
(1)

This relationship implies that for the risk management to be beneficial either 
the expected net cash flows must increase or the discount rate must decrease as 
a result of hedging the exposures.

For firms in which the owners do not hold well-diversified portfolios (such 
as proprietorships, partnerships, and closely held corporations) the 
unsystematic risk of the company also matters (see Chapter 3.2). In this case, 
the decrease in the volatility of the firm’s earnings can decrease the required 
rate of return on the company and hence increase the value of the firm. For 
companies with well-diversified stockholders, risk management reduces the 
expected rate of return only if the company beta2, a measure of the company 
systematic risk, declines as a result of risk management. The empirical 
evidence on this matter has been controversial (Smithson et al. 1995: 508).

The Modigliani and Miller (1958) proposition implies that in a world with 
no taxes, no transaction costs, and a fixed investment policy, investors can 
manage their risks by holding diversified portfolios, as the company risk 
management does not effect the real cash flows of the organisation. Stated 
otherwise: if risk management policies are going to have an impact on the value 
of the firm, then it must have an impact on the firm's taxes, transaction costs, 
or investment decisions (Smithson et al. 1995: 102). Risk management reduces 
the volatility of earnings and this will decrease taxes only if a firm faces a 
convex effective tax schedule. Reduced volatility also decreases the probability 
of financial distress; hence, the expected costs related to financial distress. 
These costs may include direct costs from dealing with a default, bankruptcy, 
reorganisation, or liquidation and indirect costs from the changes in incentives 
of the firm's various claim holders3. Errors in investment decisions can also 
occur as a result of conflicts between bondholders and shareholders in the 
proximity of financial distress. In conclusion, risk management makes sense if 
it increases the value of the firm through reduced tax expenses, financial

2 See Chapter 3.2.2: Capital Asset Pricing Model (CAPM).
3 See Smithson et al. (1995: 107-113).
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distress costs and avoidance of errors in investment decisions. There is some 
evidence to support these arguments4.

Credit risks should be hedged if the cost of the credit risk insurance (P) is 
less than the expected present value of the financial distress costs (FDC) and 
tax losses (TL). Thus the credit risk management process can be described as a 
two-stage process: (i) identification of the projects with positive NPVs, and (ii) 
hedging the resulting credit risk if:

„ v E(FDC + TL)P<J,~----------------¿ (2)
rjt

As a practical matter the evaluation of the expected financial distress costs and 
tax losses is very difficult, as is the evaluation of the project NPV. The factors 
affecting the market price of credit risk (cost of insurance) and the required rate 
of return for the individual bank or company will be discussed throughout the 
thesis, especially in the context of the modern portfolio theory, the option 
pricing theory and the credit derivatives valuation.

2 APPROACHES TO COUNTRY RISK MANAGEMENT

2.1 Country risk definition

Calverley (1985: 3-4) categorises the country risk into three different elements:

1. sovereign risk
2. transfer risk
3. generalised country risk

(1) Sovereign risk analysis is applicable to bank loans to governments or 
for loans with a government guarantee. The risk is that a government will not 
have the foreign exchange to meet its obligations or will be unwilling to do so.

4 See Smithson et al. (1995: 506-507).
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Loans to financial or industrial enterprises without a government guarantee are 
subject to two types of country risks: transfer risk and generalised country risk.

(2) Transfer risk analysis is close to the sovereign risk analysis in the sense 
that it deals with a situation where the government does not have the foreign 
exchange available to make the foreign currency remittance for servicing the 
debt. This risk may arise despite the fact that the individual company or project 
is generating sufficient cash flow in local currency.

(3) Generalised country risk analysis deals with the effect of the economic 
and political country factors affecting the creditworthiness of the borrower. 
Such factors can include major devaluations, recessions, shifts in economic 
policy, civil unrest, and discrimination against foreign companies.

2.2 Country risk materialisation

We will discuss the materialisation of the country risk from three different 
perspectives. First, we will analyse the country risk events and problems related 
to sovereign debts. Second, we will look at the factors important to the country 
risk associated with investments. Third, we will combine the elements of these 
two previous discussions to describe the relevant country risk events related to 
export financing and export credit insurance.

Sovereign risk materialises when a country is unable to meet its 
commitments on external debt (Ciarrapico 1992: 5). Calverley (1985: 5-11) 
identifies four types of sovereign or transfer risk problems:

1. deterioration of perceived country risk
2. late payments
3. rescheduling
4. write-offs (due to moratorium, repudiation or renegotiation).

(1) Perceived country risk deteriorates when a country unexpectedly runs into 
difficulties due to political and/or economic reasons. This increases the spreads 
of new loans to the country and decreases the market value of existing loans.
(2) The emergence of late payments involves similar risk to the deterioration of 
the perceived country risk. The direct cost of late payments depends on the 
positive effect of penalty interest rates versus problems arising from the wasted 
management time and difficulties in financial planning. (3) Rescheduling may



18

take various forms; it can mean restructuring of short-term debts so that they 
are locked in, provision of new money, multi-year rescheduling and interest 
capping. An important implication of rescheduling is the opportunity cost of 
tied-up capital. Problems also arise because the International Monetary Fund 
may impose a tight monetary policy for the country heading for financial 
difficulties, which may considerably curtail the growth of domestic 
consumption and imports in the country. (4) Rescheduling may also lead to 
partial or full write-offs of the loans. The general problems arising from the 
rescheduling are also applicable to the write-off situation. The direct cost of 
write-offs is the net present value loss due to the restructuring of the credit.

The materialisation of the country risk related to investments can result 
from the transfer risk, involve expropriation, nationalisation, or other 
government intervention. Different types of country risk situations are 
summarised in the Table 2.1. The table is not meant to be exhaustive, but rather 
to illustrate the complicated issues related to foreign business operations. These 
situations and events of country risk can be categorised in a variety of ways: 
macro versus micro situations, government-related versus societal-related, 
internal versus external events and political versus financial risks. It is 
important to note that these events do not always affect the repayment of debt. 
Companies may well respect their financial obligations even during a war. 
However, in most of these cases, the risk of non-payment will increase and at 
the least, the market value of the loans will decrease. The macro situations are 
related to the economy or country as a whole, whereas in the micro situations 
the focus is on the firm-specific events, such as the cancellation of import or 
export licence. Societal-related events result from the general political, ethnic 
or religious instability, whereas the government-related events are under more 
direct control of the government. The economy-related factors are partly 
independent, but are heavily influenced by the actions of the government. The 
materialisation of the country risk may also result from external shocks, such as 
raw material price fluctuations, trade restrictions, or economic instability in the 
export markets.

Export and project credits have characteristics of both sovereign risk 
and the more general country risk associated with investments. The relevant 
country risk events in export financing are closely related to the definitions of 
the political risk insurance contracts. These definitions are important in order to 
distinguish between the events that are insurable and the risks that must be 
carried.
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Table 2.1 Country risk events.

MACRO SITUATIONS

INTERNAL

EXTERNAL

INTERNAL

EXTERNAL

SOCIETY-RELATED GOVERNMENT-RELATED ECONOMY-RELATED

• revolution • nationalisation • high inflation

• coup d'etat • creeping nationalisation • high interest rates

• civil war • repatriation restrictions • recession

• factional conflict • leadership struggle • high unemployment rate

• ethnic/religious turmoil • radical regime change

• widespread riots/protests • exchange rate policy

• shifts in public opinion • monetary policy

• union activism • fiscal policy

• cross-national guerilla • nuclear war • adverse exchange rate

warfare • conventional war fluctuations

• international terrorism • border conflicts • severe trade balance deficit

• world public opinion • alliance shifts • external debt service ratio

• disinvestment pressure • embargoes • international economic

instability

MICRO SITUATIONS

• selective terrorism

• selective strikes

• selective protests

• national boycott of firm

• selective nationalisation

• selective indigenisation

• joint venture pressure

• discriminatory taxes

• local content/hiring laws

• industry-specific

regulations

• breach-of-contract

• subsidies to competitors

• price controls

• The dependence and

correlation of the project

cash flows of interest rates,

inflation, wage contracts,

GNP growth etc.

• international activist • diplomatic stress between • The dependence and

groups host and home country correlation of the project

• foreign MNE competition • bilateral trade agreements cash flows of the

• selective international • multilateral trade international interest rates,

terrorism agreements GNP growth in the major

• international boycott of • import/export restrictions export markets, exchange

firm • foreign government fluctuations etc.

interference

Source: Simon (1982: 67) and Piiroinen (1994)



20

The Finnish Guarantee Board defines Political risk as follows:

The Lender has not received payment on or before the due date of payment of an 

amount due in accordance with the credit terms as a result of one or more of the 

following events, or for one or more of the following reasons in the country of the 

Borrower or Guarantor preventing the Borrower or Guarantor from complying with 

his obligations specified in the Credit Documents:

a) a general moratorium on or rescheduling of debts, war, revolution, act of rebellion, 

civil war or comparable event;

b) a shortage of foreign exchange, a restriction on transfers of credit currency or any 

comparable official measure;

c) an enactment or administrative order or comparable other decision or measure 

brought into force after any disbursement of credit.

Source: Finnish Guarantee Board: General contractual terms for buyer credit 

guarantees (1st April 1992), Clause 3.2. Political risk.

The borrower may also become insolvent due to other country risk events 
not covered by the political risk insurance. These are adverse changes in the 
country specific macro- or microlevel factors not under the (direct) control of 
the government that affect the ability of the debtor to make the payments on a 
timely basis. For example, the project cash flows can be highly dependant on 
the state of the national economy and if there is a sharp decline in GNP the 
client may go into default. Although the government has some control over the 
state of the economy, the political risk insurance does not typically recognise 
this as a political risk event. However, protection may be available with 
commercial credit risk insurance.

2.3 Country risk analysis

There are two basic conceptual approaches in the literature on the occurrence of 
country-specific debt problems: the ability-to-pay and the willingness-to-pay 
approach (Ciarrapico 1992). A borrower country may not service the debt 
because it cannot pay, because it is illiquid, or just because it elects not to pay. 
The ability-to-pay has been analysed in terms of the net worth of a nation's 
available resources or the government's ability to raise revenues. Willingness to 
pay is particularly important in international loans to sovereign governments
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because there is no enforcement machinery to ensure that a sovereign borrower, 
able to service its debt, will choose to do so. Thus, the nature and the extent of 
the sanctions that creditors can use is critical in determining the behaviour of 
the borrowing country. These sanctions can be a credit cut-off and various 
forms of interference with the debtor's international transactions and transfers.

Country risk analysis takes into consideration both political stability and 
economical performance measures. Measures of political stability may include 
the frequency of changes of government, the level of violence, conflicts with 
other states, and other indicators anticipating the occurrence of the situations 
described in the Table 2.1. The basic function is to determine how long the 
current regime will be in power and whether that regime also will be willing 
and able to enforce its foreign investment guarantees (Shapiro 1994: 475). The 
general economic performance of the country is important both when the 
borrower is a sovereign government as well as when the borrower is not 
guaranteed or owned by a sovereign state. The better the nation's economic 
performance, the less likely it is that its government will take actions that 
adversely affect the value of companies operating there (Shapiro 1994: 483). 
Relevant considerations are the nations fiscal responsibility, the exchange rate 
system, government spending, the economy’s resource base and its ability to 
adjust to external shocks (Shapiro 1994: 483-489). Country risk analysis must 
also consider many subjective factors such as the country's attitude toward 
private enterprise and multinationals, the uncertainty of property rights, and so 
on.

According to Ciarrapico (1992: 7-32), four types of formal systems of 
country risk assessment are commonly distinguished:

1. Fully qualitative
2. Structural qualitative
3. Checklist
4. Other quantitative

(1) Fully qualitative systems consist of a country evaluation report of no fixed 
format. (2) Structured qualitative systems have a standardised format and 
usually include some sort of statistical analysis. (3) Checklist systems consist 
of a set of economic, financial, social and political indicators and can be 
weighted or unweighted. (4) Other quantitative systems include econometric 
and other statistical methodologies for the assessment of country risk.
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According to Ciarrapico (1992), since the Third World debt crisis of the early 
1980s, the focus of country risk analysis has moved from the prediction of the 
creditworthiness of countries through the use of statistical methods to the 
analysis of features and determinants of the supply and demand of sovereign 
loans.

Various publicly-available country risk indexes are available either on a 
subscription basis or free. The Business Environment Risk Index (BERI) tries to 
incorporate various economic, social, and political factors into an overall 
measure of the business climate, including the political climate. The scores of 
countries are based on an aggregation of the subjective assessments of a panel 
of experts. Other well-known country rankings, according to perceived 
creditworthiness, are obtained from two leading financial reviews, Euromonev 
and Institutional Investor. These rankings have been criticised for being 
subjective (Ciarrapico 1992), and they have the weakness of assuming that each 
firm in a country is facing the same degree of political risk (Shapiro 1994). 
They also fail to distinguish between the different political risks involved in 
sovereign loans, investments, and export credits. However, the country risk 
assessment is a subjective matter. There is no way of quantifying objectively 
what is going on in the minds of the political decision makers of a country. 
Also, many companies involved in international trade and foreign operations 
simply do not have the resources and analytical skills necessary for a 
comprehensive in-house country risk analysis. Thus these indexes are useful, at 
least as a starting point, for a more comprehensive firm-specific country risk 
analysis. Another simple way to assess the perceived country risk is simply to 
observe the credit spread of traded sovereign bonds. This spread, however, is 
also subject to liquidity risk and forces of supply and demand that are not 
necessarily related to country risk.

The firm-specific political risk is a function of the industry, size, 
composition of ownership, level of technology, and degree of vertical 
integration with other affiliates (Shapiro 1994: 482). The specific operating and 
financial characteristics of a company will largely determine its susceptibility 
to political risk; for instance, expropriation is more likely to occur in the 
extractive, utility, and financial service sectors of an economy than in the 
manufacturing sector (Bradley 1977: 79). Moreover, some firms may benefit 
from the same event that harms other firms. To wit, a company that relies on 
imports will be hurt by trade restrictions, whereas an import-competing firm 
may be helped (Shapiro 1994: 482). In some infrastructure projects, it is even
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possible that when the country defaults on its external debt, it still might 
continue to service the project finance obligations. Loans taken to finance a 
power plant can be much more important to a country than other more general 
obligations.

2.4 Country risk management

Once the country risk has been analysed, and the implications of that risk to the 
company have been assessed, the bank or company must make the debt or 
project acceptance decision and structure the financing to minimise the risks. 
Stages in an effective political risk management strategy can be described as 
follows:

1. Identification of risk
2. Evaluation of the quantity and the probability of risk
3. Avoidance of the risks that are too great and that cannot be either 
reduced or transferred
4. Reduction of the potential for loss by diversifying the customer base 
and choosing secure terms of payment
5. Transfer of risk to another party
6. Retention of a quantified level of risk as an active decision, having 
evaluated the potential costs of avoidance, reduction, or transfer
7. Recovery through legal action or informal representations 
(Source: Modified from CPRC 1992)

We discussed the identification and evaluation aspects of the risk management 
strategy in the preceding chapters. The results of the country risk analysis help 
to identify the risks that are too great and must be avoided. This analysis also 
aids setting country limits and to decide about the optimal diversification of the 
political risks. Risk transfer is implemented by using the political risk insurance 
from the credit agencies and financial institutions, using credit derivatives, or 
simply selling the assets on-balance-sheet. Normally, part of the political risk 
must be retained because it cannot be avoided, reduced, or transferred, is 
uneconomical to do so, or is otherwise necessary as a part of an overall 
business strategy. In an extreme case of a materialisation of country risk, the
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company must try to recover the maximum amount of the loan through legal 
action or more informal negotiations.

3 APPROACHES TO CREDIT RISK MANAGEMENT

3.1 Traditional approaches to credit risk management

3.1.1 Financial statement analysis

Financial statements can be a valuable input for many different types of credit 
risk analysis. Below, a list of some ways to utilise the financial statements of a 
company.

1. common-size statements
2. cross-sectional and time-series analysis
3. univariate financial ratio analysis
4. cash flow analysis
5. forecasting
6. credit rating
7. multivariate default prediction models

Common-size statements can be used to compare firms that differ in size as 
well as a firm's performance over time. They are formed simply by expressing 
the components of the balance sheet as a percentage of total assets and the 
components of the income statement as a percentage of total revenues.

Cross-sectional and time-series analysis are methods to analyse the 
financial statements. Cross-sectional analysis helps to evaluate the relative 
performance of different firms and sectors. Time-series analysis can be used to 
identify tendencies in key ratios and to predict the future development of the 
financial position of a firm. Time-series analysis can also include variability 
measures to analyse the variation of a firm's earnings, sales, or market value 
over time.



25

Univariate financial ratio analysis examines one ratio in isolation at a time, 
whereas the multivariate default prediction models use statistical techniques 
utilising several financial ratios. Cash flow analysis examines how much a 
firm's internal resources can contribute to financing of its operations and 
investments. Financial statements are also an important input for the credit 
rating and various forecasting models.

3.1.2 Financial ratio analysis

Ratio analysis helps creditors evaluate a company's financial strengths and 
weaknesses, pointing out possible irregularities that may affect repayment of 
debt (Glantz 1994). Ratios provide the tools to measure the extent, trend and 
quality of a company's financial statements and cash flow, as well as the extent 
and nature of its liabilities. White et al. (1994: 198) state the purpose of the 
ratios as twofold: First, they can be used to standardise reporting methods, 
financial statements, and other relevant variables, allowing for comparisons 
over time and cross-sectional analysis between firms. Second, ratios measure a 
firm's crucial relationships by relating inputs (costs) with outputs (benefits), 
and facilitate comparisons of these relationships over time and across firms. In 
addition to cross-sectional and time-series techniques, certain benchmarks and 
standards can be used to screen out or evaluate potential credit applicants.

Table 3.1 (the following page) lists some of the most common financial 
ratios used in company analysis. The first category consists of the financial 
ratios used to describe the cash position, or liquidity, of a company. These 
ratios measure the adequacy of a firm's cash resources to meet its near-term 
cash obligations. The second category ratios, cash flow/working capital from 
operations, describe the cash generating ability of a company. The third 
category, capital structure, consists of the ratios used to examine the firm's 
capital structure in terms of the mix of its financing sources, and the ability of 
the firm to satisfy its longer-term debt and investment obligations. The fourth 
category, debt service coverage, refers to the ability of an entity to service from 
its operations interest payments that are due to nonequity suppliers of capital. 
The profitability ratios (category five) measure the net income of the firm 
relative to its revenues and capital. Profitability is the ability of a firm to 
generate revenues in excess of expenses (Foster 1986: 67). Category six ratios, 
activity/turnover, evaluate the levels of output generated by the assets
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Table 3.1_____  Key financial ratios.

1. CASH

POSITION/

LIQUIDITY

Cash and marketable

securities/

Sales (or Total

assets)

Quick Ratio

= Cash and accounts

receivables/ Current

Liabilities

Current Ratio

= Current Assets/

Current Liabilities

Net Working Capital

= Current Assets -

Current Liabilities

2. CASH FLOW/

WORKING

CAPITAL

FROM

OPERATION

Cash flow from

operations/

Sales

Cash flow from

operations/

Total assets (average)

Working capital from

operations/

Sales

Working capital from

operations/

Total assets (average)

3. CAPITAL

STRUCTURE

Total Debt/Total

Assets

Total Debt/

Stockholders' Equity

Long-term liabilities/

Stockholders' Equity

4. DEBT

SERVICE

COVERAGE

Times interest earned

=EBIT/Annual

interest payments

Debt Affordability

ratio

=Cash Inflows/ Cash

Outflows

Cash flow from

operations/Annual

interest payments

5. PROFIT

ABILITY

The Gross Profit

Margin

=Gross Profit/Net

Sales

The Net Margin

=Net Income/Net

Sales

Return on Net Worth

(ROE)

=Reported Net

Income/Average Net

Worth

Return on Total

Assets (ROA)

= Reported Net

Income/Total Assets

6. ACTIVITY/

TURNOVER

Average Collection

Period

= Accounts

Receivables

/Sales

Inventory Turnover

= Cost of goods

sold/inventory

Fixed Asset Turnover

= Sales/Net Fixed

Assets

Working Capital

Turnover

= Sales/Working

Capital

7. MARKET-

BASED

RATIOS

Dividend Payout

Ratio = Total Cash

Dividends/Net

Income

Earnings per share

(EPS)

Price to Earnings

ratio (PE)

Market to Book

value

Source: Modified from Foster (1986: 60-75) and White et al. (1994: 206-253).
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employed by the firm. These ratios provide a measure of the efficiency of a 
company. The last category, market-based ratios, provide information relevant 
especially for the stockholders of the company.

The categories are not distinct, but rather interrelated (White et al. 1994). 
This means that profitability affects capital structure, and the efficiency with 
which the assets are used (as measured by the activity and turnover ratios) 
impacts the analysis of profitability. The purpose is not to use each of the ratios 
listed above, but rather to concentrate on one or two ratios from the most 
relevant categories for the type of analysis conducted. The relative importance 
of these financial ratios depends on the purpose and the perspective of the user 
or analyst. Financial ratios important in management decisions are different 
from those relevant in the credit risk assessment. Since we are primarily 
interested in analysing the credit risk and bankruptcy risk, we will concentrate 
only on the ratios perceived important in those decisions. We will first evaluate 
the individual ratios considered useful in the credit risk assessment. The 
technique which concentrates on analysing the individual ratios in isolation is 
called a univariate analysis. Multivariate ratio analysis will be discussed later at 
Chapter 3.1.6.

Financial ratios can be used to screen out clients that are more likely to 
default during the life of the loan agreement. A limitation of the univariate ratio 
analysis approach is that different variables can imply different predictions for 
the same firm (Foster 1994: 546). A firm may be very profitable, yet at the 
same time have a high Debt-to-Equity ratio due to rapid growth and recent 
investments. The quandry of the credit manager is to decide how much weight 
should be given to the individual ratios.

Zmijewski (1983 as quoted by Foster 1986: 544) found but that the 
categories of variables showing the most consistent difference between 
bankrupt and nonbankrupt firms in the univariate analysis were:

• Rate of return
• Financial leverage
• Fixed payment coverage
• Stock return volatility

Foster states that, consistent with many other research studies, Zmijewski 
reported that liquidity and activity/turnover categories of variables exhibited 
limited differences between the bankrupt and nonbankrupt firms. This implies
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that, despite their popularity, the current ratio and quick ratio may be of little 
use to the credit manager. Table 3.2 lists the most important financial ratios as 
perceived by commercial loan officers. It is important to notice that the 
financial ratios perceived as most important in the loan assessment by 
commercial loan officers differ somewhat from Zmijewsky's findings. The 
consistent ratios are the Debt-to-Equity ratio (or the Degree of financial 
leverage), and the Fixed charge coverage ratio. The commercial loan officers 
put considerable weight on the liquidity and turnover ratios although, according 
to Zmijewsky, their predictive ability was limited. The rate of return and 
volatility measures are also missing from the list.

The rate of return is often analysed by disaggregating the Return on Assets 
to the Profit Margin and the Asset Turnover components (Figure 3.1). This 
framework may help the credit manager to better analyse the performance of 
the firm, and to identify possible alarming trends in the components of the rate 
of return on assets, which is important for the debt service capacity of a firm in 
the long run.

For the information to be relevant, accurate ratio analysis necessitates 
comparable results between the standard and the ratio itself (Glantz 1994). 
Problems may arise because of the quality and availability of the data, different 
accounting methods, and "window dressing". Comparisons of different 
companies may also be distorted because of differences in size, volatility, 
diversity, seasonality, geography, patents, litigation, foreign ownership, varied 
accounting procedures or the stage of the product life cycle5.

Table 3.2 Financial ratios ranked in terms of importance in loan

assessment by commercial loan officers.

FINANCIAL RATIO
AVERAGE RATING 

ACROSS RESPONDENTS

1. Debt/Equity 8.71
2. Current Ratio 8.25
3. Cash flow/Current maturities of long term debt 8.08
4. Fixed charge coverage 7.58
5. Net profit margin after tax 7.56
6. Net interest earned 7.50
7. Net profit margin before tax 7.43
8. Degree of financial leverage 7.33
9. Inventory turnover in days 7.25
10. Accounts receivable turnover in days 7.08

Source: Gibson (1983: Tables 7 and 8, p.26) as presented in Foster (1986: 580)

5 See White et al (1994: 239-241), or Savich and Thompson (1978).
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Return on Assets Assets/Equity

Return on SalesAsset turnover Leverage

RETURN
ON

EQUITY

Common size 
income statement: 

analysis of 
components

Receivable turnover 
Fixed Asset turnover

Inventory turnover

Debt/Capital

Debt/Equity

Figure 3.1 Disaggregation of ROE into basic components.
Source: White et al. (1994: 237)

3.1.3 Cash flow analysis

The prime considerations in cash flow analysis are how much internal sources 
can contribute to financing and whether these internal sources are strong 
enough to cover repayment. According to Glantz (1994: 107), bankers 
generally consider cash flow a first principle of financial analysis. Glantz gives 
various reasons for the importance of cash flow statements: -

• Cash flow statements retrace firm's financing and investment 
activities identifying potential structural flaws within an 
organisation.

• The cash flow statement indicates management's effectiveness in 
controlling the receipt and use of cash.

• The cash flow statement verifies the borrower's ability to service 
fixed obligations.

• Cash flow statement reflects the variability of cash flow over time.
• Accrued revenues might never materialise into actual cash 

payments if the goods shipped or services rendered are not
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accepted by the customer, or if the customer himself is a marginal 
credit risk.

The essential issues in cash flow analysis are the prediction of the future 
trend of cash flow and its variability. Both time-series and cross-sectional 
analysis can be used. Future cash flow predictions must be conducted jointly 
with corporate strategy analysis, since the stragegy of a company has 
considerable impact on cash flow: expansive strategy means stronger hunger 
for cash, whereas a firm harvesting its operations generally has a strongly 
positive cash flow. Table 3.3 presents a breakdown of the impact of product 
cycle stages on funds flow components. The table shows that the debt service 
capacity of a firm is very limited in the early stages of the life cycle. Companies 
at maturity have a high debt capacity, but often have no need for additional 
financing. On the other hand, according to Savich and Thompson (1978),

Table 3.3 The impact of product cycle stages on ratio analysis.

______________ _______________ Cashflow______________________

START-UP GROWTH MATURITY HARVEST

Sources of funds

Net income Low Good High Declining

Long-term debt High Moderate Capacity high but no

new debt

None

Stock financing Hesitant market Lots of buyers Looking for

dividends

Sell out

Sales of property,

plant and

equipment

None None Replacement Extensive

Use of funds

Purchase of

property, plant and

equipment

Mainly prototype High Replacement None

Dividends None Little if any Good Extensive

Repayment of debt None None High Remainder

Treasury stock None None For options At deflated prices

Change in Cash Negative Not too bad None Very positive

Source: Savich and Thompson (1978) as presented in White et al. (1994:241)
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companies at the harvesting stage have a very positive cash flow. This means 
that although the life cycle of the product is coming to an end, it does not 
necessarily mean inability to service debt payments.

3.1.4 Forecasting

Forecasting is a major issue in credit analysis. Foster (1994: 262-264) classifies 
forecasting approaches into four categories (Table 3.4). The mechanical 
approach to forecasting is objective in the sense that the same data base and 
model will always lead to the same forecast. In the nonmechanical approach, 
for instance, a judgmental factor can reflect an ever-changing mix of economic 
inputs. In other words, there is no prespecified link between the data examined 
and the forecast made. Univariate models examine only one variable when 
forecasting as opposed to multivariate models with many underlying variables.

The dominant finding in studies conducted is that security analysts 
approach provide more accurate forecasts than time series models (Foster 1986: 
276). The inclusion of many variables, and both quantitative and qualitative 
techniques, will potentially improve the predictive ability of the financial 
forecasts. Here we will describe briefly the security analyst approach to 
forecasting6.

Security analysts generally adopt the Multivariate/Nonmechanical method 
to forecast earnings. Many quantitative and qualitative information sources are 
used; for example, macroeconomic forecasts, industry trade association reports, 
annual and interim reports, company visits, and interviews with management. 
Specific forecasting approaches may have elements of more than one of the

Table 3.4_______Classification of Forecasting Approaches.

UNIVARIATE MULTIVARIATE

MECHANICAL • Moving average models

• Box-Jenkins univariate models

• Regression models

• Box-Jenkins transfer function

models

• Econometric models

NONMECHANICAL • Visual curve extrapolation • Security analyst approach

Source: Foster (1986: Table 8.1, 262)

6For information about other forecasting methods, see Foster (1986: 261-299) and Wheelwright 
and Makridakis (1984).
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categories in the Table 3.4 (Foster 1986: 264).
Pro forma financial statements are formed using the percentage-of-sales 

method. Certain items on the balance sheet and income statement vary 
proportionately with the level of sales, while other posts are fixed in the short 
run. By identifying these relationships, the analyst can predict the financial 
statements of the firm simply by predicting the future sales.

3.1.5 External variables

Ratings for the debt securities of many companies, municipalities, or 
governments are issued by rating agencies such as Standard & Poor's and 
Moody's Investors Services. Foster generalises debt rating as an indicator of the 
likelihood of timely repayment of principal and interest by a borrower. Sharpe 
et al. (1995: 447) point out that agency rating indicate relative levels of risk 
instead of absolute levels of risk. This implies that a particular probability or a 
range of probabilities cannot be associated with a rating classification. This is 
because rating agencies prefer to avoid making a large number of rating 
changes as the economy becomes uncertain, although this means higher 
probability of default for the companies.

One of the most widely-used external sources of credit quality for loan and 
trade credit-granting decisions is Dun & Bradstreet (D&B). The main 
objectives of the D&B service are to help clients set credit guidelines, to 
evaluate smaller and less risky orders, and to serve a quick reference guide for 
checking credit before a detailed credit analysis can be made. (Foster 1986: 
583).

3.1.6 Multivariate default prediction models

Foster (1994: 546-547) classifies the statistical techniques used in most 
research studies to predict financial distress into three categories: (1) 
discriminant analysis (for example, Altman, Haldeman, and Narayanan, 1977); 
(2) logit or probit analysis, which aims to estimate the probability that 
bankruptcy will occur based on a set of predesignated variables (for example, 
Ohlson 1980); and (3) recursive partitioning, which is a nonparametric
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Classification technique, based on pattern recognition (for example, Marais, 
Patell, and Wolfson 1984 and Frydman, Altman and Kao 1985). We will 
concentrate here on the multivariate discriminant analysis technique.

The aim of discriminant analysis is to classify observations into one of two 
groups (bankrupt and nonbankrupt firms), based on a set of predesignated 
variables (financial ratios). Altman (1968) used multivariate discriminant 
analysis to establish a model called Z-Score equation for predicting 
bankruptcy.

Z,. = 1.2 X,,. + 1.4 X2i + 3.3X3(.+.6X4i +1.0 X5i (3)

where
Xu = (current assets - current liabilities)/total assets
X2i = retained earnings/total assets
X3i = earnings before interest and taxes/total assets
X4¡ = market value of preferred and common equity/book value of

total liabilities 
X5i = sales/total assets

Altman (1983: 120-124) developed a reestimated version of the 1968 
model to evaluate firms that do not have publicly traded securities with X41 

being the book value of preferred and common equity divided by the book 
value of total liabilities. The coefficients for this revised model to be applied to 
both publicly traded and nonpublicly traded firms, are

Z,. =.717X„.+.847 X2,.+3.107 X3,.+.420X4,.+.998X5|. "• (4)

The percentage-correct classification rate on these models is 95% (63/66 
correct) and 94% (62/66 correct) respectively. The cut-off points Altman 
reported were (Table 3.5):

Table 3.5 Altman 1968 (3) and Altman 1983 (4) cut-off points.
(3) (4)

Assign to nonbankrupt group if Z > 2.99 2.90

Assign to bankrupt group if Z > 1.81 1.20

Gray area 1.81-2.99 1.20-2.90



Altman, Haldeman and Narayanan (1977) also developed a new version 
called Zeta® to include gross-industry analysis and additional variables to the 
model mix: Return on Assets, Earnings Stability, Debt Service, Cumulative 
Profitability, Current Ratio, Capitalisation and the Size of the Business. Zeta® 
analysis is available on a subscription basis from Zeta Services, Inc., which 
downloads from Compustat data banks and provides histories dating back ten 
years for firms in different industries.

Multivariate models of financial distress have been developed in many 
countries. Foster quotes Altman's (1983, 1984) survey of models developed in 
the United States, Japan, Germany, Switzerland, Brazil, Australia, England, 
Ireland, Canada, the Netherlands, and France. He compared the comparative 
average ratio results in five different countries (United States, Australia, Brazil, 
Canada, and Japan). The conclusion was that across all five countries, there 
appeared to be marked differences between the financial ratios of the failed and 
nonfailed groups of firms. This means that one would have to use a different 
model and a different Z-score cut-off point for each country.

It is difficult to predict the default beyond five years, and these models are 
not very accurate for very long maturities. Moses and Liao (1987 as quoted by 
Glantz 1994: 305) suggest that individual ratios included in the model may be 
highly correlated to each other, which proposes three kinds of problems: first, 
the relationship between the individual ratios and the dependent variable may 
be distorted; second, the correlation between predictor ratios may differ in 
different samples; third, conclusions about the importance of any individual 
ratio in explaining failure are not possible. Further, James A. Hoeven's study of 
Z-ratings (1979) suggests that Z-scores are not very useful in determining the 
quality of small business loans. Coats and Fant (1993) also state that 
multivariate discriminant analysis is incompatible with the complex nature, 
boundaries, and interrelationships of financial ratios and suggest a Neural 
Network Tool for recognising financial distress patterns.

3.1.7 Corporate strategy analysis and credit risk analysis with capital 
projects

Corporate strategy analysis considers factors such as the potential competitors 
of the firm or institution, its relative cost structure, plant expansions in the 
industry, the ability of firms to pass along cost increases, and the quality of
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management (Foster 1986: 536). These considerations should be taken into 
account also in the cash flow analysis but, according to Foster, a separate focus 
on strategy issues can highlight the consequences of sudden changes occurring 
in an industry. This part of the credit risk analysis is of vital importance and it 
requires many judgmental factors.

As an example, in telecommunications projects, before any lending 
decision, a due diligence of the project is prepared with independent technical, 
financial and legal consultants (NTC 1996). The Project Finance unit must 
have an understanding of the following issues in each case to be financed 
through a limited recourse financing:

1. market risk (factors determining the revenue of a client)
2. market condition (the overall macroeconomic environment)
3. competition
4. subscriber pickup/revenue per subscriber
5. marketing costs
6. completion risk
7. operating risk
8. technology risk
9. sponsor risk
10. legal risk
11. insurance risk

3.2 Modern approaches to credit risk management

3.2.1 The Modern Portfolio Theory (MPT)

We will first give a brief introduction to the Modem Portfolio Theory (MPT), 
the Capital Asset Pricing Model (CAPM), and the Arbitrage Pricing Model 
(APT). Our purpose is to give a quick review of the major issues and then 
proceed to the discussion about the applicability of these theories to the credit 
risk management of banks and corporations.

Modem Portfolio Theory (MPT) was first developed by Harry Markowitz 
(1959). He showed that investments must be evaluated in a risk-return 
framework. MPT mathematically creates efficient equity portfolios to
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maximise the rate of return with a given level of risk (efficient set) or to 
minimise the risk with a given level of return (minimum variance opportunity 
set).

The expected portfolio return E(Rp) is a weighted average of the expected 
return on individual assets E(/?¿) (w¿ being the proportion of the portfolio 
invested in asset i):

E(Ä,) = i>,E(Ä,) (5)
!

The portfolio variance VAR(/?p) is a weighted sum of variance and covariance 
terms (Gÿ being the covariance between asset i and j):

VAR( Rp ) = ¿ ¿ w¡wp ¡j (6)
i У

Thus the total risk of the portfolio, as measured by the total portfolio variance, 
depends on two components: the riskiness (variance) of the individual assets 
and the tendency of these assets to move together (covariance). The former is 
sometimes called the size element of the portfolio risk, and the latter the 
correlation element of the portfolio risk.

Figure 3.2 illustrates the investment opportunity set with many risky assets 
in a risk-return framework. Dots in the figure are risk-return combinations of 
individual assets.

E(tfp)

The investment opportunity set with many risky assets.Figure 3.2
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Line segment CBA is the minimum variance opportunity set, and the line 
segment BA is the efficient set. The dotted line describes an investor’s risk- 
return indifference curve, which depends on the individual’s utility function. 
The optimal portfolio is the combination of assets where the indifference curve 
crosses the efficient set.

The presence of a risk-free asset changes the efficient set linear (line 
segment RfMN in Figure 3.3). All investors will prefer combinations of the 
risk-free asset and portfolio M on the efficient set. This principle is known as 
the two-fund separation principle (Copeland and Weston 1992: 181)

Two-fund separation. Each investor will have a utility-maximising portfolio that is a 

combination of the risk-free asset and a portfolio (or fund) of risky assets that is 

determined by the line drawn from the risk-free rate of return tangent to the investor's 

efficient set of risky assets.

With homogenous beliefs, investors have the same linear efficient set, 
called the capital market line (Figure 3.4). Expected portfolio return, E(Rp), is 
equal to the risk-free rate of return, (Rf), plus a risk premium. The risk 
premium is the portfolio standard deviation, o(Rp), multiplied by the excess 
return on the market portfolio, (E(Rm) - Rf), divided by the standard deviation 
of the market portfolio, o(Rm).

W„)

--------------------------------------------Wp)
The efficient set with one risk-free and many risky assets.Figure 3.3
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E (R„)

®(Rm)
The capital market line.

o(Rp)

E (Rp) = Rf +
E(R)-Rf)m

a(R ) m
a(R ) l-v pJ (7)

3.2.2 The Capital Asset Pricing Model (САРМ)

The best known economic model for determining the market price of risk and 
the appropriate measure of risk for a single asset is the Capital Asset Pricing 
Model (CAPM) developed by Sharpe (1963, 1964) and Treynor (1961). 
CAPM7 provides equity investors with the expected risk-return trade-offs for 
individual securities. The total risk of any individual asset can be partitioned 
into systematic risk, measuring the covariance of the assets retûms with the 
economy, and unsystematic risk, which is independent of the economy.

Total risk = systematic risk + unsystematic risk

The relevant risk measure in the CAPM framework of a risky asset is its 
contribution to the overall riskiness of the portfolio through the covariance of 
the returns between the risky asset and the market portfolio of all assets. 
Unsystematic, or company specific, risk is not relevant since it can be 
diversified away. Systematic risk is captured by the parameter beta (ßz).

7For a derivation and properties of the CAPM see Copeland and Weston (1992: 195-219).
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_ °¡m COV(R¡,Rm)
' g1 2 3 4„ VAR(RJ

(8)

Beta is a measure of the quantity of risk of an asset, and the price of risk is the 
difference between the expected rate of return on the market portfolio and the 
risk-free rate of return. The CAPM equation sets the expected rate of return of a 
risky asset equal to the risk-free rate plus the price of risk multiplied by the 
quantity of risk (beta).

E(i?j) = Rf + E(/?m - Rf)$i (9)

3.2.3 The Arbitrage Pricing Theory (APT)

The Arbitrage Pricing Theory (APT) was formulated by Ross in 1976. APT is 
based on a number of fundamental factors common to all securities in 
explaining expected returns of risky assets. Current APT research uses 
multivariate statistical techniques such as factor analysis to decompose asset's 
total return into parts explainable by exogenous variables. APT is more general 
than CAPM and assumes that the rate of return on any security is a linear 
function of к factors (Copeland and Weston 1992: 219-230)

Д = E( Rt ) + bn Fx +.. .+bik Fk + £,. (10)

Chen, Roll and Ross (1983) found four macroeconomic variables significant in 
explaining the returns:

1. An index of industrial production
2. Changes in the default risk premium (measured by the differences 

in promised yields to maturity on long- and short-term government 
bonds).

3. Twists in the yield curve (measured by differences in promised 
yields to maturity on AAA versus Baa corporate bonds).

4. Unanticipated inflation
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Since the common stock prices are the present values of discounted expected 
cash flows, the intuition for these four variables is that the industrial production 
is related to the cash flows and profitability of the companies, while the other 
three variables are related to the discount rate. However, Copeland and Weston 
(1992: 230) state that it is mathematically impossible to use factor analysis to 
unambiguously identify the underlying factors that drive security returns.

3.2.4 The applicability of the portfolio theory to the credit risk 
management in banks

According to Glantz (1994), the quantitative portfolio management techniques 
are transferable to the banking industry. He argues that the major barriers are 
not so much the technical challenges as managerial challenges. The credit 
portfolio risk arises from two primary components: the default correlation of 
the credits and the concentration of risk in single large exposures. An APT- 
type, factor-based approach can be used to identify correlations of different 
credits, industries, and regions. The measure of concentration risk can be found 
in the variance terms in equation (5).

Traditionally, credit risk analysis has focused on the firm's financial risk 
more than its sensitivity to macroeconomic events (Glantz 1994). This may 
have caused concentration risk among specific industries or geographical areas 
sensitive to the same economic factors. Glantz (1994) argues that data from the 
equity markets can be used within APT-style models to identify these 
concentrations of industry, geographic and systematic risk. He suggests that 
when public information is not available, proxy companies can be used from 
the bank's existing loan portfolio or the public equity markets to calculate a 
company's risk profile. For example, Atlantic Systems Inc. calculates the 
systematic risk of individual companies and the systematic risk of a bank's loan 
portfolio in three steps: first, the company systematic risk is calculated by 
analysing the price history of publicly traded equity or debt using APT 
techniques8; second, the systematic risk is aggregated at the portfolio level. The 
weighted risk contribution of each loan can be calculated using the Debt-to- 
Equity ratio and the loan amount. A matrix showing the various factor risks, 
capital structures and loan sizes helps to analyse the portfolio risk. Third, the

8 In the United States firms like Portex provide risk factors for several thousand firms in its 
data base.
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concentration of factor risks and loans contributing the most to these risks can 
be identified and diversified away. (Glantz 1994: 368-372).

However, in practise, correlating counterparties to counterparties is almost 
impossible; even correlating industries to industries is difficult. Despite the 
impediments, research on the correlation between different countries and 
industries is being addressed more and more. J. P. Morgan, for instance, uses a 
factor-based approach to analyse a number of economic sectors that influence 
the performance of different firms and to determine how these sectors relate 
one firm to another. This analysis is based on the bank’s internal data. 
(Peacock, personal communication March 1996). Relevant macroeconomic 
factors to be analysed can include firms’ sensitivities to interest rates, inflation, 
economic growth, oil prices, investor confidence, and geography (Glantz 
1994).

An important element in the credit portfolio analysis is the effect of the 
recovery rate in default. Expected recovery rates can be established by using 
the empirical research9 on bankruptcies by different rating categories, or by 
using the banks’ own data bases. The inclusion of the recovery rate (yß changes 
the formula (5) for the portfolio variance into the following form (Reoch and 
Peacock 1996):

VAR(Rp) =
+2(1 - y¡ )(1 - y J )wiw]<5 p p y J (11)

Thus, the size element of the portfolio risk depends on the expected loss 
percentage in default ((l-y/Я) and the variance of the loss (op), and it is 
proportional to the square of the exposure amount (wp). Figure 3.5 illustrates a 
risk-return break-even analysis. The straight line represents the available credit 
spread, the market rate. The curved line represents a set of constant retum-on- 
risk opportunities. Thus, when a bank is not able to price the loan above the 
market rate, it does not make sense to have too large an exposure. Since loans 
cannot be priced adequately to compensate for risk it is appropriate to minimise 
risk through diversification (Glantz 1994). Modem portfolio theory points out 
that there is no reward for taking diversifiable, unsystematic risk.

9 See Altman (1992), and Franks and Torons (1994).
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Target return must meet 
the market
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concentration

100 --
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Required return per risk

Exposure (%)

Figure 3.5 Risk-return break-even analysis.
Source: adapted from Credit Derivatives paper, J.P. Morgan (Reoch 1996)

The correlation component (covariance terms) measures the extent to 
which elements of the portfolio tend to move together. Default correlations can 
be derived from the asset correlations (Reoch and Peacock 1996). If default is 
assumed to occur when asset values fall below liabilities, and the liability 
values are assumed to be fixed, then the volatility of asset levels will readily 
provide the default probability of any firm. By incorporating the asset 
volatilities and correlations, we are able to get the joint default probability 
between any pair of firms. The default probility prediction is discussed in the 
following chapter about the option pricing theory in the credit risk analysis.

The modem portfolio theory is not, however, directly applicable to credit 
portfolios. Reasons for differences as compared to the equity markets include: 
(1) asymmetric loan returns, (2) lower correlation between defaults, and (3) 
lack of liquidity (Reoch 1995, 1996). Lending has limited upside risk and 
unlimited downside risk, which makes the risk-return trade-off asymmetric. 
According to Reoch (1995), returns are highly skewed even in well-diversified 
portfolios. Direct application of CAPM, for instance, is not possible because of 
this non-linearity of credit returns. However, an understanding of the CAPM is 
useful because it opens the door to the APT and to the concepts of systematic 
and unsystematic risk (Glantz 1994).

Another important factor relates to the correlation of defaults. The relative 
importance of the size component (variance terms) in the total portfolio risk 
increases when correlations are low. Because two extreme default events are
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very unlikely, two bonds held to maturity will have, much lower correlation 
than corresponding equities. Consequently, credit portfolios will require more 
names to achieve the full benefits of diversification (Reoch 1995).

A third credit-specific consideration relates to the illiquidity of corporate 
loans. A loan portfolio can be considered to be similar to a portfolio of short 
out-of-the money put options on the assets of the firm (see Chapter 3.3 and 
Chapter 4.6). In this case, the delta10 equivalent of the portfolio increases and 
the portfolio becomes more leveraged as the market declines (the 
creditworthiness of the loans in the portfolio deteriorates). Thus, poor 
performance creates accelerating portfolio riskiness and it is not normally 
possible to rebalance the portfolio due to lack of liquidity in the credit markets 
(Reoch 1995).

The applicability of MPT is also complicated by the lack of public 
information on the past or future economic sensitivities of most privately held 
companies (Glantz 1994). Selling loans to reduce concentration risk or refusing 
funding from a client can be harmful for bank’s client relations. Limited 
resources and competitive return targets necessitate specialisation in the 
banking industry. This geographical, industrial and client specialisation can 
make adequate diversification difficult to achieve.

3.2.5 The applicability of the portfolio theory to export credit risk 
management

The major benefit from the investment theory is risk reduction and 
commitment to diversification and risk measurement. The credit risk of the 
firm may be measured by estimating the mean and variance of returns provided 
by the portfolio of clients. However, there are both theoretical and practical 
problems associated with the application of the MPT to the export credit risk 
management of a company.

The possibility of a reduction of the industry-specific systematic risk is 
limited. The exporter must bear the systematic risk of the industry in which its 
customers are operating. For instance, technological or ecological changes 
globally affecting the specific industry’s profitability cannot be diversified 
away. These systematic risk factors affecting the industry profitability include:

m see Glossary.
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changes in demand, regulation, taxation, and the cost of key inputs (Glantz
1994).

There are possibilities for some geographical diversification. The 
usefulness of the modem portfolio theory is that it can help the credit manager 
to identify the risk of concentration to a specific country or area. If this risk 
cannot be sold away, it may be more advisable to accept projects with lower 
profit margins in countries with less concentration. Even highly profitable 
projects might not be justified if the resulting geographical or name exposure is 
too large. MPT can also help to identify the importance of the correlation 
between the economies of different countries. The capital markets of the well- 
developed industrial nations have a fairly strong positive correlation, but the 
investments in the less-developed countries tend to correlate considerably less 
with the other markets.

The interest rate of the export credit is of secondary importance in the 
credit decision. The issue is whether the profit margin of the project is 
attractive enough to justify the acceptance of the new credit risk, and how much 
the new credit adds up to the total risk of the customer credit portfolio. A high- 
quality customer operating in a geographical area where the exporter does not 
have prior credit risks, combined with a high profit margin, is the best case for 
taking risk. On the other hand, it can be ill-advised to accept new credit risks in 
an area with high concentration, even if the customer’s creditworthiness is 
good and the project is profitable. The materialisation of country risk can cause 
serious problems.

The quantification of credit sensitivities to varying macroeconomic events 
in different countries is complex. However, this APT-type : analysis could be 
conducted subjectively. The goal is to identify some of the macroeconomic 
factors crucially affecting the customer’s creditworthiness. To wit, if a 
customer in Thailand depends on receiving vital supplies or key inputs from 
the People’s Republic of China, then his creditworthiness is sensitive to 
China’s political risk. Many firms depend heavily on their domestic 
economies, and if their home country runs into severe difficulties, all the 
export credits granted to different customers there can also be in danger. It is 
worthwhile to develop an understanding of the key risk elements of a client’s 
business in other countries and to analyse, among other things, the effect of 
interest rates, oil prices, environmental regulation, domestic economy, export 
markets, or suppliers to the client’s profitability.
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3.3 The option pricing theory in credit risk management

3.3.1 The option pricing theory (OPT) in the valuation of corporate 
liabilities and credit risk

In this chapter we will describe how the option pricing theory (OPT) can be 
used to analyse credit risk and value corporate debt. The purpose of this chapter 
is to understand the fundamental idea of applying contingent claims valuation 
to credit risk analysis. The actual technical analysis of the option pricing 
models and its application to credit risk pricing will be reserved for Chapter 
4.6.

Black and Scholes (1973) showed that equity of a leveraged firm can be 
regarded as a call option on the value of the firm. To understand this analogy, 
we will first illustrate the relationship between the positions in the company 
bonds, company stock, put options, and call options written on that stock and 
then apply this relationship to the total value of the company. Buying a share of 
stock (5) and buying a put (P) written on that share yield the same payoff as 
holding a bond (B) and buying a call (Q (Copeland and Weston 1992:246- 
249).

S + P = B + C (12)

Alternatively, the risk-free payoff of holding a bond is the same as a payoff 
from a portfolio of long positions in the stock and the put option, as well as a 
short position in the call.

S + P-C = B (13)

This relationship is best understood by analysing the graphical representation of 
the payoffs from the various positions. The horizontal scale (AS) in Figure 3.6 
represents the change in the price of a company's stock (after a defined time 
period). The vertical scale (AW) represents the change in wealth from holding a 
position in the company bonds, company stock, put options, or call options 
written on that stock. The lines in the figure describe the alternative payoffs 
from these different positions as a function of the change in the price of the 
stock (AS). The line (+S) describing the payoff from the long position in the
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stock starts from the origin, and it is directly related to the change in the price 
of the stock. With an exercise price equal to the current price of the stock, the 
payoff at maturity from buying a put option (+P) is:

MAX[0, -Д5] - Put Premium,

and the payoff at maturity from buying a call option (+Q is:

MAX[0, AS] - Call Premium.

The payoff from holding a bond position is the horizontal straight line (B) 
representing the time value of money and the corporate risk premium. The 
payoff from the bond position is independent of changes in the stock price (as 
long as the company does not default). The payoffs at maturity from holding a 
combination of stock, bond, call and put positions is obtained by adding the 
individual payoff lines together horizontally. Thus, when we take the payoff 
diagram from a long position in the stock (+5), and sum it with the payoff 
diagram from buying a put option on that stock (+P), we obtain the diagram (5 
+ P) in the Figure 3.6. This is identical to a long position in a call option. 
Finally, summing this line with the payoff diagram from selling a call option (- 
Q results in a straight horizontal line equal to the payoff from holding a bond 
position (S + P - C = B). Hence, holding a bond is identical to buying a share 
and a put option written on that share, while also selling a call option.

S + P'

S+P-C=B

Buy put,+P

Figure 3.6 Graphical representation of S + P - C = B.
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The issuing of debt by a company can be regarded as analogous to the 
selling of its assets to creditors against cash and a call option on a firm's value 
(V) by the stockholders. At maturity, if the firm's value exceeds the value of the 
debt, stockholders will exercise their calls by paying off the firm's obligations 
to the creditors. On the other hand, if the value of the firm is less than the face 
value of the debt (D), the shareholders will default on the debt by failing to 
exercise their option. Substituting V for S, and S for C in equation (12) results 
in

V=(B-P) + S (14)

This equation shows us that the total value of the firm (V) is equal to the equity 
position (5), which is a call option, plus the risky debt position. Risky debt is 
equal to the present value of the risk-free debt (B), minus the value of a 
European11 put option, (P). The graphical representation of this relationship is 
expressed by Figure 3.7.

Equation (14) has direct implications for the pricing of risky debt and for 
the analysis of credit risk. The price of the put option on the value of the firm 
with an exercise price equal to the face value of the debt is the price of the 
default risk. The value of the put option is the difference in the value of the 
risk-free debt and an otherwise similarly risky corporate debt.

Long in total value
д W of the firm, + V

«
Default option, + P

к
к

к
Call option sold 
to the stockholders, - S

Figure 3.7 Graphical representation of V + P - S = B.

11 European-style option: An option which can only be exercised upon expiration.
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Stated alternatively: the credit risk discount on the price of the risky corporate 
debt can be obtained from the value of the put option. The option pricing theory 
can be used to value this put option, and hence the appropriate discount or risk 
premium for corporate credit.

At maturity, the shareholders' wealth, S, is

S = MAX[0, V- D] (15)

Thus, if the company value is below the face value of the debt at maturity, the 
company will be in default and the value of the equity is zero. On the other 
hand, if the total value of the company is above the face value of the debt, the 
value of the equity at maturity is the total value of the company after paying off 
the firm's obligations to creditors. Bondholders, or creditors, receive at maturity 
either the face value of the debt, or the total value of the company if it is less 
than the face value of the debt.

B-P = MIN[V, D] (16)

Table 3.6 shows how the payoffs of equity and risky debt add up to the total 
value of the firm at maturity, when there are no taxes and no bankruptcy costs 
paid to third parties.

Figure 3.8 further illustrates the payoff diagrams of different company 
stakeholders. The horizontal scale (V) in the Figure 3.8 represents the total 
value of a company, whereas the vertical scale represents the values of 
stakeholders' different claims as a function of the total value of a company.

Table 3.6 Stakeholders' payoffs at maturity.
Payoffs at Maturity

If V < D If V > D

Shareholders’ position:
• Call option (S) 0 (V-D)

Bondholders’ position:
• Risk-free bond D D
• Put option (P) - (D - V) 0

Total for bondholders V D
Sum of stakeholder positions o + v = v V - D + D = V

Source: Copeland and Weston (1992: 249, Table 8.2)
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Payoff to bondholders 
at maturity ------------- >

Payoff to stockhol
ders at maturity

Total value of the company (V) 
(S + В - P)Face value of debt

Figure 3.8 Graphical representation of the stakeholders' payoffs at 
maturity and value of the equity (S), and value of risky corporate debt (В - P) 
before maturity.
Source: Modified from Rantala (1992: 10, kuvio 2)

Curves (S) and (В - P) describe the value of the equity and the risky debt as a 
function of the total company value before maturity. The differences between 
the straight payoff lines to stockholders and bondholders at maturity and the 
equity (S) and risky debt (В - P) value curves represent the time value of money 
(B) and the credit risk premium of the company (P).

The credit risk premium of a company is a function of the probability 
distribution of default and the magnitude of a loss in default. If the probability 
distribution of the future value of the company is known, one can derive both 
the probability of default and the expected credit loss in default. Figure 3.9 
illustrates the probability distribution of the future value of a company. The 
horizontal scale (V) in the Figure 3.9 represents the total value of a company at 
some future point in time. The vertical scale (P(V)) represents the probability 
distribution. The area left from the point (D), the face value of debt, represents 
the probability that the future value of the company will be below the value of 
the liabilities at maturity (P(V<=Z))); and therefore the company will be in 
default. The shape of the probability distribution, as well as the distance from 
the default threshold (D) both affect the value of the put option (P), and hence 
the value of the risky corporate debt.
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P(V<= D)

Probability of 
default

Face value of debt

Figure 3.9 Probability distribution of the future value of a company
f(V(D).
Source: Modified from Rantala (1992: 10, kuvio 1)

According to Black and Scholes (1973)12, the value of risky corporate debt 
(B - P) and the value of equity (5) is a function of five variables: the current 
value of the firm (V), the face value of the debt (£)), the debt’s time to maturity 
(T-t), the risk-free interest rate (r), and the variance of the firm’s total value 
(a2):

B - P = f(V, D, T-t, r, a2) (17)

The first component of the risky corporate debt, the risk-free bond price (B), is 
a negative function of the time to maturity and the interest rate; the longer the 
time and the higher the interest rate, the smaller the value of a risk-free bond. 
The relationship between the value of the put option and the value of the firm is 
negative: the higher the value of the firm, the smaller the probability of default 
and hence the probability of the stockholders’ exercising their put option. The 
relationship between the value of the put option and the face value of the debt 
is positive: the higher the face value of the debt, that is, the higher the company 
leverage, the more likely the total company value will fall below the value of 
its obligations. The longer the time-to-maturity, the greater the discount on the

12 See Chapter 4.6.
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put option value, but the more the company value is likely to fluctuate, or drift 
from the current value, increasing the probability of default. Due to these 
effects, the put option price can be an increasing or decreasing function of the 
time-to-maturity for different leverage ratios (see Chapter 4.6.4). A rise in the 
risk-free interest rate decreases the current value of future claims and thus the 
value of the put option (P). An increase in variance increases the probability 
that the firm’s total value will fall below the face value of the debt, resulting in 
an increase in the value of the put option.

Next, in Chapter 3.3.2, we will describe one of the practical applications of 
the option pricing theory to credit risk analysis, which was developed by KMV 
Corporation.

3.3.2 The option pricing theory as a credit risk analysis method in 
practise: the Expected Default Frequency (EDF) model

San Francisco-based KMV Corporation13 has developed a risk-monitoring 
system based on the option pricing theory. KMV's Credit Monitor measures 
default probabilities by tracking the level and volatility of equity prices. The 
Expected Default Frequency (EDF) model gives the percentage probability of 
default occurring within a specified time horizon. Default is defined as the 
failure to made scheduled debt payments in a timely manner. According to 
Glantz (1994), EDF has proved to return better estimates of credit quality than 
agency ratings such as S&P. The model has proved to signal credit difficulties 
on an average of one to three years before they are recognised by the rating 
agencies. It has been particularly efficient in distinguishing betwèen low-risk 
companies and high-risk companies, whereas the traditional methods are only 
efficient in identifying credit risk variances in firms with low credit risk. Glantz 
submits that this success is due to market measures used by the model, while 
the rating agencies utilise primarily financial statement analysis.

The following illustration of the model is abstracted from the KMV 
Corporation Credit Monitor Overview by Glantz (1994). EDF defines the asset 
coverage of a firm's liabilities in terms of market value. The market value of 
the firm's economic assets is determined by noting that the firm's liabilities, 
including equity, form an exhaustive set of claims on the firm's assets. Thus,

2For additional information: KMV Corporation, 1620 Montgomery St., San Francisco, 
California, 94111; (415) 292-9669.
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the market value of the assets must be the same as.the market value of the 
liabilities. The variability of the assets is directly related to the fluctuations in 
the market value of the equity. This implies that, by taking the leverage ratio 
into account, the asset variability can be inferred from the variability of the 
stock price. With the estimated market value and the variance of the firm's 
assets, the likely future ranges for the asset value can be constructed using the 
option pricing theory.

Figure 3.10 illustrates two possible price paths for the asset value of a firm. 
The vertical scale represents the market value of the assets and the horizontal 
scale represents time. After a specified time period there will be a range of 
possible values for the firm's assets. The likely frequency of each outcome is 
illustrated in Figure 3.11. The dotted lines represent the standard deviation of 
the distribution, i.e., approximately 2/3 of the time, the price path of the assets 
will lie within the dotted lines.

The KMV model assumes that the firm will continue to meet its 
obligations as long as the market value of the assets exceeds the obligations. In 
Figure 3.12 the horizontal line labelled “current obligations” represents the 
level of the obligations the firm must pay within a period of time 1. If the 
market value of the firm's assets falls below the current obligations, then the 
company has defaulted from the model’s perspective. The darkened region 
represents the probability that a firm will be unable to meet its obligations and 
thus is a measure of credit quality.

Asset Market
Value

Path 1

Path 2

Time

Figure 3.10 Possible price paths for the asset value.
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Figure 3.11 Probability distribution of the possible values for the firm's 
assets.
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Figure 3.12 Graphical representation of the probability of default.

In practise, neither the exact probability distribution of the likely market 
value of the assets, nor the exact point at which the firm will actually default, is 
known. KMV resolves this problem by simply calculating a standardised 
Distance from Default as the distance between the expected asset value in one 
year and the default point in terms of units of the asset variability. All firms
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with the same distance from default are determined following the actual default 
experience of publicly-traded firms over the last decade. When the horizon is 
one year, the resulting number is the Expected Default Frequency, or EDF. In 
conclusion, KMV Corporation incorporates the traditional Option Pricing 
Theory framework with empirical data about the actual default frequency of 
publicly traded firms.

3.3.3 The applicability of the option pricing theory to the credit risk 
management in banks and corporations

An advantage of the option pricing approach to credit risk analysis is the small 
number of parameters to be estimated. The market value of stock, leverage 
ratio, time-to-maturity of the debt, and the risk-free interest rate are all directly 
observable. The expected variance of the total value of the firm can be 
estimated from historical stock price movement data. The Black-Scholes 
(1973) model returns both the risk-free default probability and the appropriate 
price for that risk. The empirical results from the KMV Corporation's EDF 
model have been promising (Glantz 1994); further, the earlier studies on the 
financial ratios have given high predictive power to both the financial leverage 
and earnings and stock return volatility ratios (Zmijewski 1983), which are 
both parameters in the option pricing approach. Glantz suggests that the 
success of the EDF model, as compared with the traditional credit ratings, is 
due to the market measures used by the model. Foster (1986: 559) gives two 
reasons for expecting capital market variables to contain information about 
financial distress, over and above that in linear additive multivariate models 
based on financial statement data:

a. Capital markets can recognise non-linear and mulitplicative relationships 

between financial statement data and financial distress

b. Capital markets can access information not reflected in financial statements, for 

example, the recent entry of new competitors with lower-cost manufacturing 

plants.

However, the capital market information is not always available, especially for 
new or non listed companies. Consequently, there is no substitute for good 
judgement in most of the credit decisions.
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One limitation of the option pricing theory to bank credit risk analysis is 
the isolated laboratory view of the credit risk; the approach does not take into 
account the default correlation of different companies in a credit portfolio. The 
option pricing models can be used to analyse the unsystematic risk component 
of the credit in a portfolio, but the portfolio approach must still be used to 
analyse the systematic risk contribution of the credit. For instance, a company 
with a relatively high leverage ratio and very volatile earnings would require a 
high risk premium from the option pricing theory point of view. However, if 
this company is negatively correlated, or uncorrelated with the total portfolio of 
credits, the risk premium should be reduced. Thus the option pricing approach 
should be used in conjunction with portfolio management and the other credit 
risk analysis techniques described earlier. Discussion about the limitations of 
the option pricing models is reserved for Chapter 4.6.

Since the concentration risk and the unsystematic risk of credit are more 
important for a company with only a small number of export credits, the option 
pricing approach can be a useful tool in the credit screening and monitoring 
stages. Variance could be estimated either from the historical data of a specific 
company, or, since the clients often operate in the same line of business, as the 
typical variance of the industry. Leverage ratio, or asset coverage of the 
liabilities, can be estimated from the financial statement data and, if possible, 
from the market data. The risk-free interest rate could be adjusted to reflect the 
expected drift rate in company’s value. This way the exporting company could 
calculate the expected default probabilities of the export credits at different 
maturities and use these estimates to screen potential clients, as well as to 
monitor existing credit risks.
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4 CREDIT DERIVATIVES: A NEW TOOL TO MANAGE 
COUNTRY AND CREDIT RISKS

4.11ntroduction

4.1.1 The history of credit derivatives

Credit derivatives enable credit risk to be priced and traded independently of 
other market risks such as interest rate and currency risks. They were first 
created by the investment banks to manage their own credit risks. The first 
deals were done in Japan in 1993, when Bankers Trust and Credit Suisse 
Financial Products (CSFP) started selling notes whose redemption value 
depended on specific default events (Parsley 1996: 28). This enabled banks to 
free up credit lines to the Japanese financial sector. Large exposures to specific 
Japanese names resulted primarily from the investment banks' swap books. The 
dramatic rise in the Yen against other currencies had increased the marked-to- 
market value of these contracts, creating concentration risk to certain Japanese 
financial institutions (Marshall and Soinimäki, personal communication March 
1996). The market is still driven largely by the needs of the notes’ providers, 
which are primarily investment banks (Parsley 1996: 28).

According to Reoch (1995), the early development of the credit derivatives 
was led by three factors: first, there was a desire to separate credit risk from 
other market risks; second, fixed income investors wanted to access new credit 
asset classes; third, the opportunities for yield enhancement led to the 
development of new financial products. The factors contributing to ongoing 
development are related to portfolio management. Portfolio managers are 
looking to adjust the term, credit risk or recovery rate in their credit portfolios 
and are focusing specifically on hedging the credit exposure associated with 
derivatives, and on reducing the effects of concentration risk on their credit 
portfolios.
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4.1.2 The credit derivative products and their structures

Béaco (1995) classifies credit derivatives into replication products and credit 
default products (Figure 4.1).

Total Return 
Swaps

Credit Spread 
Products

Replication
Products

CREDIT
DERIVATIVES

Credit Default 
Options

Credit Default 
Products

Forward SpreadsOptions on Spread Default Downgrade

Figure 4.1 Credit derivative product hierarchy.
Source: Béaco/Société Générale (1995)

Two major classes of replication products are the total return swaps and the 
credit spread products. The concept of the total return swap is to swap the total 
performance of an asset off-balance sheet. The total return buyer receives the 
interest, the fees and the price changes from the loan, or any other asset, against 
a periodical payment. The credit spread products include both linear and non
linear type structures, forward spreads and options on the spread. The spread 
can be measured as the yield-to-maturity difference between a risky asset and a 
risk-free government benchmark bond, or as the yield difference between two 
risky assets. Credit default products offer protection against default or 
downgrade. The default option buyer receives a default payment if a defined 
credit event materialises, and pays either a flat payment and/or a periodical fee.

Credit derivatives are over-the-counter contracts. This means that the types 
of products available and the terms of the contracts vary between the 
investment banks and the counterparties. Products are often tailored to the 
customer's needs and different solutions are continuously being developed 
(Soinimäki and Thomas, personal communication March 1996). The 
International Swap Dealer's Association (ISDA) is developing a standardised 
set of terms and conditions relevant to credit derivatives, on which it will later 
base products-specific documentation and confirmations. However, as an
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example, Credit Suisse Financial Products will probably continue to use its 
own documentation based on in-house standards (Annabeth Thomas, personal 
communication March 1996). This implies that the direct comparison of prices 
of credit derivatives offered by different institutions is not possible. There are 
marked differences in the definition of credit events and default payments 
(ISDA 1996).

4.2 The need for credit derivative products

4.2.1 The market for credit derivatives

The most important users of the credit derivatives are fund managers, banks 
with their asset books and derivative exposures, and issuers with derivative 
exposures (Marshall, personal communication March 1996). J.P. Morgan 
estimates the global market of credit derivatives as being 20-30 billion USD of 
deals outstanding, while the total outstanding from the bonds and loans markets 
is approaching 10 trillion USD14 (March 1996). So, the credit derivative market 
is currently only 2-3 %o of the total credit exposure. According to J.P. Morgan, 
there are from 40 to 50 counterparties operating world-wide and the market is 
concentrated in the United States and Europe. The average size of swaps 
transactions has grown to 30-50 million USD from the earlier 10 million USD, 
while maturities are typically from three to five years. Fixed costs make 
transactions of less than 10 million USD unattractive (Peacock, personal 
communication March 1996).

According to Reoch (1995), the task of a credit portfolio manager is both 
complex and constrained in the current market environment. Reasons for this 
include capital constraints, lack of liquidity, insufficient primary issuance, a 
competitive lending market, tightening corporate spreads, and limited 
analytical resources. Credit derivatives offer alternative sources of liquidity and 
provide opportunities to plug gaps in the availability of sectors of the credit 
spectrum. They can help avoid adverse mark-to-market and accounting 
treatment and can create opportunities for risk-efficient yield enhancement.

14 International bonds and syndicated loans not including domestic government bonds, or US 
domestic market. Sources: IFR Omnibase, Loanware, and Federal Reserve (J.P. Morgan March 
1996).
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Companies, on the other hand, are interested in the possibility to manage credit 
risks associated with client or geographical concentration, or to isolate credit 
risk associated with project finance. By separating credit risk from the other 
market risks, credit derivatives can provide a dynamic solution for the transfer 
of credit risk and provide opportunities for enhanced efficiency, liquidity and 
yield.

Since 1994, the trend in the credit derivatives has moved from investment 
grade towards the higher yield and emerging market credit. Marshall believes 
that the bulk of the activity will be toward traded bonds instead of bank loans 
(personal communication March 1996). Further, he predicts that the credit 
derivative market will not grow to match the actual loan market in a way that 
the interest rate and currency derivative markets have. The reason is that most 
of the credit exposures arise in the business where the positions are not 
routinely marked-to-market and the views of pricing do not adjust very fast. 
The credit markets themselves do not operate on a very fine price-size trade off 
basis, but rather extend credit for maintaining a relationship as a part of an 
overall business strategy. For this reason it is very hard to see this credit 
exposure taking much interest in derivatives. Marshall also believes that the 
future development will be mainly in the "niche" markets of high-yield, 
emerging market, and problem asset credits.

4.2.2 The applications of credit derivatives

The primary applications of credit derivatives relate to credit portfolio 
management. In addition, there are potential applications for exporting 
companies, insurance companies, and basically for any entity or individual who 
wants to buy or sell credit risk. However, the first, and the most obvious, way 
to reduce and structure credit risks is to physically sell or buy the loans. Due to 
a variety of reasons, this may not be possible; in addition, it may be otherwise 
disadvantageous for a bank or a corporation. Since the credit derivatives are 
off-balance-sheet transactions, they can be utilised when the physical selling or 
buying of the assets is not desirable. This may be due to negative accounting, 
tax, regulatory, or client relationship implications. For example, the credit 
derivatives can be utilised to:

1. reduce concentration risk
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2. fill gaps in the credit spectrum
3. access new industries, countries or borrowers
4. increase liquidity
5. adjust the term of the portfolio
6. leverage credit views
7. hedge country risk associated with exports
8. lock in borrowing costs

The concentration risk is the result of inadequate diversification. 
Concentration risk is further exacerbated by the so-called Credit Paradox: 
limited resources and competitive return targets dictate specialisation in the 
banking industry, yet risk-adjusted returns improve with greater diversification 
(Reoch 1995). The benefit to the bank from the credit derivatives is to 
achieve exposure reduction in cases where it otherwise would have negative 
client relationship implications. An example is where a bank already has a large 
exposure to a specific name, but because of the client relationship is forced to 
grant additional credit. A total return swap or a default option can help the bank 
to buy credit protection while maintaining the client relationship.

Gaps in the credit spectrum are the result of a lack of new issuance in the 
required duration, seniority, and industry sectors. Swaps can be used to fill the 
gaps in a loan portfolio and also to increase exposure in industries and 
geographical areas with few existing loans on the books. The ability to 
rebalance and manage the loan portfolio is often difficult because of the 
illiquidity in the secondary markets. Credit swaps can resolve the illiquidity 
problem by allowing banks to transfer the loan performance in a simple and 
efficient manner.

The ability to manage a credit portfolio is also constrained by the term 
structure of available instruments. The scarcity of short-term assets could be 
resolved by investing in a two-year note indexed to the default risk of a five- 
year bond. Another example is a case where investor is full on a name for two 
years, but has room from three to five years. A forward-starting credit swap can 
fill the gap in the credit curve and ensure that a full line is utilised. Leveraging 
credit views is possible, because only a fraction of the assets’ value is required 
as collateral (Schreiber 1995).

An application of credit derivatives for an exporting company would be to 
buy protection against country risk, when that protection is not available from 
the credit agencies.
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A corporation can use credit spread products to lock in current borrowing 
costs (Reoch 1995). For example, a company with borrowing needs after one 
year can hedge interest rate risk by using appropriate instruments, but it is still 
exposed to the risk of its own credit quality. A credit derivative solution is to 
enter into a credit spread forward so that the company receives the spread on its 
own name and pays a fixed spread. If the company's spread widens, the gain on 
the swap will offset the higher cost of borrowing, and vice versa.

4.3 The total return swap15

4.3.1 The total return swap structure

The concept of the total return swap16 is to replicate the total performance on a 
loan or any other asset. It allows the counterparty to substitute the total 
performance of one asset for that of another. The following diagram illustrates 
the structure of the product.

Libor + y Bp per annum 
<-------------------------------------------

Total return receiver
-------------------------------- >

interest & fees from the asset 
+ (final price - original price)

One counterparty pays out all of the economic benefit of holding , a loan on its 
books and receives a Libor spread which reflects the creditworthiness of the 
counterparty, as well as the liquidity and the creditworthiness of the underlying 
asset (Reoch et al 1996b). It is an off-balance-sheet transaction which uses 
standardised documentation. Since the assets are physically held by a 
broker/dealer, the swaps allow the investor to achieve favourable funding

Total return payer

Î
Loan

15This chapter is based mainly on the material from the IFR Publishing Credit 
Derivatives/Credit trading workshop seminar 15 June 1995, and on the material provided by 
J.P. Morgan Securities Ltd in March 1996. The authors quoted are Jean-Michel Béaco from the 
Société Générale, Robert Reoch from J.P. Morgan, and Laurence Schreiber from Merrill 
Lynch.
16 Also called Total Rate of Return Swap (J.P. Morgan).
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(Schreiber 1995). The maturity of the swap can differ from the maturity of the 
underlying asset.

The total return payments can be in either direction: if positive from the 
total return payer to the total return receiver, and if negative vice versa. The 
final price can be decided, for instance, by dealer poll at maturity (Reoch et al. 
1996b). In conclusion, total return swaps allow investors to synthetically 
purchase or sell assets in a simple manner. The total return can be measured 
against any type of asset, including bank loans, securities, commodities, real 
estate or equity (Reoch et al. 1996b).

4.3.2 The valuation and hedging of the total return swaps

From the dealer’s or broker’s point of view, the pricing and the valuation of an 
asset correspond to the hedging source. Hedging sources for the total return 
swaps are: (1) counterparty transactions, (2) physical investment in the 
underlying loan asset or assets, and (3) indirect correlation-based hedges 
(Béaco 1995). In general, the spread over Libor received in exchange for the 
total return should reflect the creditworthiness of the counterparty, as well as 
the liquidity and the creditworthiness of the underlying asset (Reoch et al. 
1996b).

(1) In the counterparty transactions, valuation is based on the current 
secondary market prices for the actual loan assets or similar loan assets, and the 
supply and the demand for a specific class of exposure: country, industry, or 
borrower. The following factors should also be taken into account in the 
pricing framework: transaction cost reduction, additional liquidity, reduction of 
concentration, diversification benefit, and the default risk expectation. Since 
the total return swap is an off-balance-sheet product, it may allow cheaper 
credit risk reduction than that obtained by simply physically selling the asset. 
The loans on the bank’s balance sheet are usually very illiquid, and thus the 
credit derivatives can potentially increase the liquidity by allowing easier risk 
reduction. The effect of the concentration reduction and the diversification 
benefit depends on the relative value of the specific assets to the different 
counterparties. The effect of the diversification benefit and default risk 
expectations can be measured within a default risk model. The option pricing 
theory can be applied for this purpose. .
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(2) The second alternative for hedging is a physical investment in the 
underlying loan or a similar loan. The cost of the physical investment consists 
of the balance sheet/capital utilisation, counterparty risk exposure, transaction 
costs, and adjustment factors. According to Béaco (1995) this form of 
replication is an inefficient and expensive mechanism for synthesis. However, 
the credit protection buyer (the total return payer) of the contract often has the 
physical possession of the asset, and may want to keep it on-balance-sheet for 
the relationship, accounting, or tax reasons, and to use credit derivatives for 
protection. Thus, the perspective on valuation varies for different 
counterparties. An important point to recognise is that credit risk is not 
completely hedged away, but rather partially substituted for the counterparty’s 
credit risk. There are two preconditions for this credit risk: first, the underlying 
loan asset must default; second, the credit derivative counterparty must default. 
For this reason, protection is more expensive from the higher-rated 
counterparties.

(3) The third hedging possibility is to use indirect correlation-based hedges. 
The concept is to replicate loan characteristics by a surrogate instrument such 
as a credit or a loan index, or financial market indicators. The rationale is to 
form a hedge on a basis of:

• correlation between loan defaults/return
• equity market index correlation to loan quality
• correlation with the other financial market variables such as interest 

rates, currencies or commodities

This hedging form is based on research in US high yield market; however, it is 
applicable only in defined circumstances (Béaco 1995), and involves 
considerable basis risk17.

17 Basis risk: the risk that hedges composed of offsetting positions in the cash and derivatives 
market become unbalanced (Corporate Finance Risk Management & Derivatives Yearbook 
1995: Glossary, p. IV).
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4.4 The credit spread products

4.4.1 Characteristics of credit spread

The price of the bond is the expected value of future cash flows. The factors 
which affect the price and the credit risk premium of risky bonds can be 
divided into the credit risk, the market, and the portfolio factors (Reoch and 
Peacock 1996). The credit risk of a company is reflected in the credit spread: 
the yield difference of the company bond and a similar risk-free bond. Credit 
risk is a function of the probability of default and the expected recovery rate in 
default. Let prob(V < D) = the probability of default of a risky one-year zero-

coupon bond, w = the expected writedown if default occurs, e~r<Z(r-,) = the 
yield requirement of a risky bond with T-t to maturity, and r = the yield of an 
otherwise similar risk-free one-year zero-coupon bond. With these 
assumptions, the credit spread, e~rd{T4) - r, with risk-neutrality can be solved 
from the following equation:

e~rd(T-t) _r _ pro[j(y < £))w (lg)

Thus, with the risk-neutrality assumption, the credit spread for a one-year zero- 
coupon bond is the expected loss in default multiplied by the probability of 
default. For coupon-bearing bonds it is necessary to define a time-dependant 
default probability density. The contingent claims pricing theory is useful for 
these purposes (see Chapter 4.6).

In addition to default probability, the credit spreads vary also according to 
the form and location of the credit instrument as a function of the needs of the 
market. Issues such as the liquidity, and the familiarity of the name or the 
structure have considerable impact on the bond prices. Portfolio factors 
affecting the price of credit take into account the default correlation by the 
individual name's industry and geographical profile and the concentration effect 
of large exposures on retum-on-risk. The purpose is to measure risk-adjusted 
return when taking into account the relationship between an asset and the 
portfolio (see Chapter 3.2).

The behaviour of the credit spreads as maturity varies is usually referred to 
as the term structure of credit spread (Figure 4.2). Researchers have found an 
upward-sloping risk structure for high-grade bonds, and conversely a

J
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Figure 4.2 The term structure of credit spread18.

downward-sloping risk structure for low-grade bonds (Fons 1994). This 
tendency was originally explained by a crisis-at-maturity model18 19. This model 
assumes that highly leveraged firms may encounter refinancing problems as 
their near-term debt matures. Thus, the increased default risk is reflected in 
higher spreads at shorter maturities.

Fons (1994) uses Moody's default studies about marginal and cumulative 
default rates for different rating categories and estimated recovery rates by 
bond seniority to develop a straightforward, risk-neutral model to explain credit 
spreads. This model is interesting because it shows that the empirical finding 
about the downward-sloping risk structure for low-grade bonds is consistent 
with the historical default experience by rating category. However, the most 
interesting research recently has been made with the contingent çlaims pricing 
of corporate liabilities. This research will be discussed in the following chapter 
in conjunction with the application of the option pricing theory to the valuation 
of default options.

Volatility of the credit spread is a central issue in the valuation of the credit 
spread options. Credit spreads are more volatile than the yield of the underlying

18 This term structure of credit spread was derived from the Longstaff and Schwartz (1995) 
model with the parameter values: r = 4.00%, w = 0.5, (X = 6.00%, ß = 1, T|2 = 0.001, <72 

= 0.04, and p = - 0.25 (See Chapter 4.6.3).
19 See Johnson, R. E. 1967. The term structure of corporate bond yields as a function of risk of 
default, Journal of Finance, vol. 22, no. 2 1967. p.313-345; Silvers, J. B. 1973. An alternative 
to the yield spread as a measure of risk. Journal of Finance, vol. 28, no. 4 1973. p. 933-955; 
and Van Horne, J. C. 1978. Financial market rates and flows. Englewood Cliffs, N.J.:Prentice- 
Hall 1978. p. 164-173.
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bonds as a result of the lower absolute level of spread, and the less-than-perfect 
correlation between a corporate and corresponding Treasury (Schreiber 1995). 
The volatility can be estimated from the historical daily moves, historical 
annual standard deviation, or with analytical derivation using bonds implied 
price volatility (Schreiber 1995).

4.4.2 Credit spread product structures

The concept of credit spread products is to capture or monetize the 
expectation of the performance of the spread over a nominated time horizon, 
with no exposure to the underlying absolute rates (Béaco 1995). Consequently, 
these products allow the counterparties to express views on future credit 
spreads and to benefit from the narrowing or widening of the credit spread 
between the debt instruments.

Both linear (forward) and non-linear (options) structures are possible. The 
following diagram illustrates the cash flows of the contract.

Cash flow A

-------------------------------- > Protection
<-------------------------------- Seller

Cash flow В

One structure is where cash flow A is a spread (in basis points per annum), and 
cash flow В is a spread between two credit-sensitive securities, or a spread 
between a credit-sensitive security and a benchmark. J. P. Morgan’s Credit 
Spread Forward, as an example, is a bilateral financing contract in which the 
protection buyer (cash flow B) receives the difference between a floating 
spread between the yield of the reference security and some benchmark yield, 
and the strike (if positive) and pays the difference (if negative) (Reoch et al. 
1996b). Another structure is where cash flow A is a spread on a credit-sensitive 
security and cash flow В is a spread on another credit-sensitive security (Béaco
1995). Other possibilities include put and call options on credit spreads, and a 
structured note bearing a high coupon in which some of the principal is at risk 
if credit spreads widen to an unexpected level (Schreiber 1995).

Protection
Buyer
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4.4.3 The valuation and hedging of credit spread products

The valuation of credit spread products relates to the hedging source. Since the 
credit spread products are replication products, the pricing depends on the cost 
of replication. Béaco (1995) gives three possible hedging sources for the credit 
spread products: (1) counterparty transactions, (2) on-balance-sheet investment, 
and (3) off-balance-sheet replication.

(1) By means of counterparty transactions, a bank can offset expectation on 
the spreads. A bank may also have a natural underlying spread position, for 
instance, from the underwriting of bonds or loans.

(2) On-balance-sheet replication consists of the physical investment in long 
and short positions in the underlying credit assets. The issues to be considered 
are the balance sheet/capital utilisation, the liquidity of the underlying asset, the 
availability of shorting mechanisms, and the effect of inefficiency of pricing.

(3) Off-balance-sheet replication is based on the credit spread correlation 
instruments such as swaps, and indirect, correlation-based hedges with interest 
rate and equity futures. This form of synthesis has a considerable basis risk 
which must be accounted for in the pricing. Also the transaction costs, balance 
sheet, and capital efficiency issues must be considered.

One central problem of hedging and valuation is the impact of the 
exogenous events, such as corporate take-overs and sovereign rating 
adjustments. The credit spread itself can be modelled, for instance, by a 
contingent claims pricing approach.

4.5 The credit default options

4.5.1 Structure of the default option

The default option20 has been the most viable of a wide variety of credit 
derivative products (The Financial Times. 16 November 1995: 4). It protects 
the buyer against the default or downgrade of a specific corporate or sovereign 
credit or credits. Default options also allow investors to express pure views on

20A1so called Credit Default Swap or Credit Swap (J.P. Morgan).
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the probability of an extreme credit event. The following diagram illustrates the 
functioning of a default option.

X bp per annum

Protection
Buyer

Protection
Seller

Default Payment

• If there is a Credit Event by a Reference Credit, the Protection 
Seller pays the Protection Buyer a default payment

• Reference Credits can be single corporates, banks, sovereigns, or 
the first to default on a basket of such names

• Credit Event can be default or downgrade 
Source: J.P. Morgan (1995)

The Protection Buyer pays a fee to the Protection Seller in return for 
indemnification in the case of a Credit Event by a Reference Credit. Reference 
credits can be chosen from sovereign, government, financial institution or 
corporate names. The life of the option can be for one month or for 10 years, 
the average maturity usually being between three and five years (The Financial 
Times, 16 November 1995: 4). Definition of the Credit Event includes certain 
events of bankruptcy, insolvency, or payment default on obligations exceeding 
a predetermined threshold amount. In case of a sovereign name, it is a question 
of external obligations. J.P. Morgan also requires that the default event is 
associated with a price decline of a reference security to àssure materiality 
(Reoch 1996). A Credit Event can also be defined as a downgrade, which is a 
decline in rating by one or more public rating agencies below a threshold level. 
According to Reoch (1995), the downgrade-triggered credit derivatives are still 
in the early stage of development due to the greater difficulty of modelling 
downgrade probabilities than default probabilities.

The default payment due to the protection buyer can be computed in three 
ways (Reoch 1995):

1. (1 - post-default reference security price) times the notional 
amount, as determined by dealer poll

2. a pre-agreed fixed percentage of notional
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3. payment of par by the seller in exchange for physical delivery of 
the defaulted reference security

The definitions of a Credit Event or a Reference Security depend on the 
practice of the financial institution and the counterparties. Although the 
International Swap Dealer's Association (ISDA) is developing a standardised 
set of terms and conditions relevant to the credit derivatives, these are not yet 
applied, and necessarily will not be applied, by all the counterparties (Thomas, 
personal communication March 1996). The contract confirmations of different 
banks differ also in terms of the representations and other clauses they include 
(ISDA 1996).

4.5.3 The credit-linked note

Credit-linked notes are funded balance sheet assets which offer synthetic credit 
exposure to a reference credit in a structure designed to resemble a bond or 
loan (Reoch 1996b). The protection buyer can enter into a credit swap with a 
special purpose vehicle (SPV). If the reference credit defaults, the collateral 
used to capitalise the vehicle is liquidated and the proceeds are split between 
the investors financing the vehicle and the obligations due under the credit 
swap. The SPV can be collateralised by high quality assets, so that the 
counterparty credit exposure for the protection buyer is minimised. Thus the 
SPV can enhance the credit quality of protection in higher risk environments. 
The following diagram illustrates the structure of the product/

Credit swap y Bp per annum 
<-----------------------

AAA Collateral -------------- > SPV Protection buyer
----------------- ■>

Î
Financing

• The SPV is financed by note issuance.
- Coupon: Libor + x bp from the collateral and the credit swap
- Redemption without credit event: par
- Redemption after credit event: par - default payment
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• Upon redemption, collateral is sold and split between investor and 
any obligation under credit swap 
Source: J.P. Morgan (1996)

The investor receives a coupon and par redemption, unless there has been a 
credit event associated with the reference credit. The investor is exposed to two 
main credit risks: that of the reference credit, and that of the underlying 
collateral. If the underlying collateral defaults, the investor is exposed to its 
recovery, regardless of the performance of the reference credit. The return on 
this additional risk is included in the yield on the note, which is the sum of the 
return on the collateral and the premium on the credit swap.

The application and market for the credit-linked note parallels that of the 
total return swaps and default options. For the protection buyer, the credit risk 
of the counterparty is minimised by the high-grade collateral; which means that 
the cost of protection is probably higher. The investor, on the other hand, is 
rewarded for assuming a double credit exposure on both the collateral and the 
reference credit.

4.5.3 A valuation framework for default options

The price of the default option, considered a put option on the value of a firm, 
is equal to the price difference between a risk-free bond and an otherwise 
similarly risky corporate bond. (This will be elaborated upon in Chapter 4.6.) 
The result of this option pricing analysis implies that a default option can be 
hedged by a short position in a risky corporate bond and an equal long position 
in a risk-free bond. Thus, in the perfect markets, the arbitrage-free price for a 
default option must be equal to the net cost of this position, which is the credit 
risk discount on the company bond. This credit risk discount can also be 
expressed as the credit spread of the company bonds. Hence, the same factors 
which affect the price and the credit risk premium (credit spread) of the risky 
bonds affect the price of the default options. These can be divided into the 
credit risk, market, and portfolio factors (Reoch and Peacock 1996). In 
addition, default option prices are affected by the liquidity, structure familiarity, 
counterparty credit quality, counterparty correlation with the reference credit, 
and funding levels.



71

Credit risk is a function of the time-dependant probability distribution for 
default and the expected writedown on the credit if default occurs. The credit 
risk premium depends also on the correlation between the company’s value and 
the interest rates. In addition to credit risk, credit spreads vary as well, 
according to the form and location of the credit instrument as a function of the 
needs of the market. Issues such as the liquidity and the familiarity of the name 
or the structure have considerable impact on the bond prices. Portfolio factors 
affecting the price of credit take into account the default correlation by the 
individual name's industry and geographic profile as well as the concentration 
effect of large exposures on retum-on-risk. The purpose is to measure risk- 
adjusted return when considering the relationship between an asset and a 
portfolio.

The price of default risk is implied through the supply and demand for the 
credit instruments, such as asset swaps (Reoch et al. 1996a), and so the Libor 
spreads on the corporate loans or asset swaps may serve as a first proxy for 
default options. In addition to market credit spread, the liquidity of the default 
option contract and the general structure familiarity also affect the pricing 
(Reoch et al. 1996a). Investors generally require a higher return from illiquid 
and/or unfamiliar instruments, such as default options. Market imperfections, 
such as the lack of shorting mechanisms for company bonds, complicate 
hedging and require an adjustment to the default option price.

An important factor to be weighed is the counterparty risk, since the 
protection buyer has contingent exposure to the seller (Reoch et al. 1996a). A 
lower-quality seller, or a seller whose credit quality correlates to the reference 
credit, should receive a smaller premium for the protection. For instance, 
buying credit protection against bank A from bank В operating in the same 
country would require a very small premium, since the creditworthiness of 
both banks is affected by the same underlying economic factors; thus, it is 
highly correlated. There is not much use in having protection if the protection 
seller is likely to default at the same time as the reference security.

The last important factor contributing to pricing is funding levels. Since a 
default option is an off-balance-sheet transaction, it does not require funding. 
For instance, the return from an asset swap is the spread over funding. This 
means that lower-rated banks suffer from the need to fund the position. Thus, 
there exists relative value difference in the credit derivatives trading for 
differently rated banks. Reoch et al. (1996b) suggest that the banks with high 
rating and cheap funding should buy assets and sell credit swaps, whereas the
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banks with lower ratings and expensive funding should buy credit swaps and 
sell assets.

In summary, the following factors affect the pricing of the default options:

1. The risk premium of a reference security
2. Liquidity of the reference security and default option
3. Default option structure familiarity
4. Counterparty credit quality and correlation with the reference 

credit
5. Funding levels (relative value)

According to Yousefiani and Peacock (personal communication, March
1996), the current practice in the pricing of the default option contracts is 
largely determined by the needs of the market, i.e., the supply and demand for a 
specific type of exposure (country, industry, corporate). The option pricing 
approach is not widely utilised; the default option prices are determined by 
other factors. Additionally, the market is at an early stage of development and 
thus the continuing evolution of default option trading coupled with the 
increase in market volume will probably change the relative risk premiums of 
future default options. Despite these factors, the examination of the contingent 
claims approach provides important insight into the behaviour, characteristics, 
pricing, and hedging of the default options. Further, it provides a method for 
valuing default options when the price difference between a risk-free bond and 
risky corporate bond is not observable, i.e., when there are no traded bonds 
available.

4.6 The option pricing theory and the valuation of default options

4.6.1 Application of the option pricing theory to the valuation of default 
options: the Black-Scholes-Merton approach.

We will first develop a simple pricing model for the default option using the 
traditional Black-Scholes (1973) and Merton (1973) contingent-claims-based 
approach to valuing corporate debt. In this approach, interest rates are assumed 
to be constant, and the default risk is modelled using option pricing theory. The
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default option is considered a put option on the value of a firm with an exercise 
price equal to the face value of the debt. We will calculate the price of the 
default option using the difference between the value of a risk-free zero-coupon 
bond and a similar risky zero-coupon bond. Then, in the following chapter we 
will extend the analysis to apply the Longstaff and Schwartz (1995) model for 
the default option pricing. We will also compare the resulting default option 
prices of the two models and the sensitivity of the default option price with 
respect to the changes in the parameter values.

The assumptions of the model are as follows:

1. Let V designate the total value of the assets of the firm. The 
dynamics of V21 are given by

dV = \xVdt + aVdZl, (19)

where a is a constant and is a standard Wiener process
2. The risk-free interest rate is known and is constant during the life 

of the option.
3. The value of the firm is independent of the capital structure of the 

firm.
4. Securities trade in continuous time, in markets that are perfect and 

frictionless.
5. Default is expected to occur when the firm exhausts its assets, i.e., 

when the value of the firm falls below the face value of debt.
6. Firm does not pay dividends during the life of the option.

Assume that a company has only one zero-coupon-type discount bond 
outstanding with a face value of D to be paid in (T-t) time to maturity. Noting 
that the equity of the firm (S) can be regarded as a call option on the value of 
the firm, by applying the Black-Scholes (1973) solution, the value of the equity 
of the firm is:

21 The model of the price behaviour is known as geometric Brownian motion. The price of the 
underlying stock is assumed to follow a Gauss-Wiener process. The distribution of the returns 
is lognormal and the variance of the returns is proportionate to the time and constant. More 
about the model of the Behaviour of Stock Prices see Hull 1993:190-205.
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S = VN (dl) - De-r(T-nN(d2) (20)

where

In
dl =

m f a2)— + l 2 )(T-t)

dl
Inm f G2)

— + г----------VdJ l 2 )(T-t)

öVöw)
d\-a^(T-t)

S

У
D

T-t 
a 2 

M^l)

value of the firm’s equity (a call option on the total value 
of the firm’s assets) with time T-t until expiration 
total value of the firm’s assets (underlying) 
face value of the zero-coupon discount bond (exercise 
price of the option) 
risk-free interest rate
time-to-maturity of the bond (option expires) 
variance rate of the total value of the firm’s assets 
probability that a deviation less than dl will occur in a 
standard normal distribution. Thus, N(d 1) and N(d2) 
represent areas under a standard normal distribution 
function

Because the total value of a company is a sum of the value of the equity and the 
value of the debt, the value of the risky corporate debt can be obtained by 
subtracting the value of the equity from the total value of a company. Let B* 
denote the value of the risky corporate debt, then

B* = V — S (21)

Since the value of the equity is modelled as a call option in this framework, 
considering the default option as a European put option on the value of the firm 
with an exercise price equal to the face value of the debt, the price of the 
default option can be derived using the put-call parity relationship. Put-call
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parity shows that the value of a European put with a certain exercise price and 
exercise date can be deduced from the value of a European call with the same 
exercise price and date, and vice versa (Hull 1993: 163). Let P = current value 
of the default option (the put option) with time T-t until expiration, then the 
put-call parity relationship gives us the price of the default option:

P = S + De~r(T~') - V (22)

or by substituting (21):

P = £>е~г(Г-,) - B* (23)

This equation shows us that the premium of a default option is equal to the 
price difference of a risk-free debt and otherwise identical risky corporate debt. 
This relationship is very important for pricing and hedging default options; it 
means that a default option can be created synthetically by simultaneously 
shorting the risky corporate bond and buying the risk-free bond. In this way, the 
interest rate risk is hedged by offsetting short and long positions, and the only 
thing left is the price of the default risk. Thus, in perfect markets, the arbitrage- 
free price for a default option must be equal to the price difference between a 
risk-free and a risky bond.

Merton (1974) examines the risk structure of interest rates on corporate 
debt, assuming that the total value of the firm is unaffected by capital structure; 
ergo, this analysis applies to a Miller-Modigliani (1958) world with no taxes or 
transactions costs of bankruptcy. Merton substitutes (20) into (21) to derive the 
valuation formula for the risky corporate debt:

B* = V(W(dl) - De~r(T~l)N(d2) (24)

Substituting (23) into (24) gives us the Black-Scholes (1973) formula for the 
price of the default option:

P = De"r(r"° - (VN(dl) - De-r(T-0N(d2))
= De~r{T-‘\ 1 + N(d2)) - VN(dl) (25)

The value of the put option on the value of the firm can also be interpreted in 
terms of conditional expected value (applied from Smithson et al. 1995: 321):
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P = £><Гг(Г_,) ргоЫУ <D)~ e-nT-nE(V\V < D)prob(V < D)

The first term is the product of

• the discounted face value of the debt, De~r(T~f), and
• the probability that, at maturity, the total value of the firm is less 

than the face value of the debt, prob(V < D), i.e., the probability of 
default.

The second term is the product of

• the discounted expected total value of the firm at maturity, 
conditional to the total value of the firm being less than the face 
value of debt, e~r(T~,)E{y\V < D) i.e., the expected recovery rate in
case of default, and

• the probability that, at maturity, the total value of the firm is less 
than the face value of the debt, prob{V < D), i.e., the probability of 
default.

In conclusion, the default option price in a risk-neutral option pricing 
framework can be interpreted as the expected present value of the loss in 
default.

4.6.2 Critical discussion of the assumptions and limitations of the original 
Black-Scholes-Merton approach to value corporate liabilities and default 
options, and a review of the extensions and the relaxations of the model

According to Smith (1975), the Black-Scholes analysis stands up well when the 
basic assumptions of the model are relaxed (when it is used to price options on 
stock); however, there are numerous difficulties associated with the application 
of the model for the valuation of corporate liabilities, and therefore for the 
valuation of the default option.

Jarrow and Turnbull (1995) argue that application of the theory is 
problematic because the assets underlying the financial security are often not 
tradable and as such their values are not observable. However, the market value
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of the firm's economic assets can be determined by noting that the firm's 
liabilities, including equity, form an exhaustive set of claims on the firm's 
assets (Glantz 1994). Thus, the market value of the assets must be the same as 
the market value of the liabilities, and the market value of the liabilities of 
listed companies is generally observable. The variability of the assets is directly 
related to the fluctuations in the market value of equity. This implies that, by 
taking the leverage ratio into account, the asset variability can be inferred from 
the variability of the stock price.

The hedging of the position is complicated if restrictions exist on the 
short-selling of the company stock and bonds. Thorpe (1973 as quoted by 
Smith 1975) examines the effects of restrictions against the use of the proceeds 
of short sales. He suggests that if individuals hold well-diversified portfolios of 
securities, adding a hedge consisting of a long position in the call and a short 
position in the stock can be achieved by buying the call and reducing an 
existing long position in the stock. Thus, a bank with a well-diversified 
portfolio of stocks and bonds could construct a hedge based on reducing the 
exposure on certain stocks or bonds.

The illiquidity of the loan markets and credit derivatives transactions 
requires an adjustment to the valuation model. On the other hand, the physical 
selling of the loans may involve negative accounting, tax, or client relationship 
effects that can potentially be avoided by an off-balance sheet derivative 
structure.

According to Longstaff and Schwartz (1995), firms usually default long 
before the firm's assets are exhausted (Assumption 5), and Jones, Mason, and 
Rosenfeld (1984) and Franks and Torous (1989) show that. this aspect of the 
model implies credit spreads much smaller than the actual credit spreads. Black 
and Cox (1976) relax this assumption and allow default to occur when the 
value of a firm's assets reaches a lower threshold. This feature makes the model 
consistent with either net-worth or cash-flow-based insolvency (Longstaff and 
Schwartz 1995). Longstaff and Schwartz also point out two other important 
problems with the Black-Scholes-Merton framework. First, the assumption of 
constant interest rates (Assumption 2) is difficult to justify in a valuation model 
for risky fixed-income securities and the correlation between interest rates and 
default risk can affect the credit spreads and the default option prices. Second, 
the framework assumes that assets are allocated among corporate claimants 
according to strict absolute priority rules if the firm defaults. Recent evidence
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shows that strict absolute priority is rarely upheld in distressed organisations22. 
Moreover, all of the other liabilities senior to the corporate debt must first and 
simultaneously be valued, which generates computational difficulties (Jarrow 
and Turnbull 1995).

As a result of these problems a number of new approaches has been 
developed for the pricing of corporate liabilities and derivative securities 
involving credit risk. Litterman and Iben (1991) use recognised forms of the 
term structure of credit risk to value callable corporate bonds. Their model is a 
limiting case of a discrete-time model where there is a zero payoff in default. 
Jarrow and Turnbull (1995) apply a foreign currency analogy to decompose the 
dollar payoff from a risky security into a certain payoff and a "spot exchange 
rate." Arbitrage-free valuation methods and risk-neutral pricing are then 
employed. Jarrow and Turnbull suggest that their model can be used as a 
general framework for risk management, as it directly addresses market risk 
and credit risk. Their methodology could be used to value credit-linked notes 
and credit swaps. Kam, Ramaswamy and Sundaresan (1993) have also 
developed models which incorporate both the default risk and interest rate risk. 
Longstaff and Schwartz (1995) derive closed-form valuation expressions for 
fixed and floating rate debt. Their approach is an extension of the Black and 
Cox (1976) model by incorporation of both default and interest rate risk, and by 
allowing deviations from the strict absolute priority. We will examine the 
Longstaff and Schwartz (1995) approach in the next chapter, since it has a 
number of advantages over the other models described: first, it is an extension 
of the Black-Scholes-Merton approach (and thus it is a logical continuation for 
our study); second, it is a closed-form solution with a very intuitive structure, 
which makes also the programming task easier than in the case of numerical 
models; and third, it is the only one that jointly allows for (a) default before the 
firm exhausts all its assets, (b) complex capital structures including multiple 
issues of debt, (c) deviations from strict absolute priority, and (d) empirical 
evidence supporting the implications of the model (Longstaff and Schwartz 
1995).

22See Franks and Torous (1989, 1994) Eberhart, Moore, and Roenfeldt (1990), LoPucki and 
Whitford (1990),and Weiss (1990).
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4.6.3 The derivation of the default option price from the Longstaff and 
Schwartz (1995) model

Longstaff and Schwartz (1995) derive closed-form valuation expression for 
fixed and floating rate debt. Their approach is an extension of the Black and 
Cox (1976) model by incorporation of both default and interest rate risk, and by 
allowing deviations from the strict absolute priority. Longstaff and Schwartz 
(1995) find that credit spreads are negatively correlated with interest rates and 
that the durations of risky bonds depend on the correlation with interest rates. 
The basic assumptions of their model parallel those of Black and Scholes 
(1973), Merton (1974), and Black and Cox (1976). They relax the constant 
interest rate assumption and use the Vasicek (1977) model for the short term 
riskless interest rate.

The assumptions of the model are as follows:

1. The model for the price behaviour of the value of the assets of the
firm is the same as in Black and Scholes (equation (19)).

2. Let r denote the short-term riskless interest rate. The dynamics of r 
are given by

dr = (a - ßr)dt +r\dZ2 , (26)

where a , ß, and r\ are constants and Z2 is a standard Wiener 
process. The instantaneous correlation between dZx and dZ2 is 
p dt.

3. The value of the firm is independent of the capital structure of the 
firm23.

4. Following Black and Cox (1976) Longstaff and Schwartz assume 
there is a threshold value К for the firm at which financial distress 
occurs. As long as V is greater than K, the firm continues to be able 
to meet its contractual obligations. If V reaches K, however, the 
firm immediately enters financial distress, defaults on all of its 
obligations, and some form of corporate restructuring takes place.

23 Implicit in this assumption is the notion that the capital structure of the firm is held constant 
over time or that the status quo is maintained (Longstaff and Schwartz 1995).
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5. If a reorganisation occurs during the life of a security, the security 
holder receives 1 - w times the face value of the security at 
maturity.

6. Securities trade in continuous time, in markets that are perfect and 
frictionless.

The factor w represents the percentage writedown on a security if there is a 
reorganisation. The value of w for particular class of securities can be estimated 
from actuarial information24. Altman (1992) finds that the average writedown 
w for secured, senior, senior subordinated, cash-pay subordinated and non
cash-pay subordinated debt for a sample of defaulted debt issues during the 
1985 to 1991 period is 0.395, 0.477, 0.693, 0.720, and 0.850, respectively.

The value of a riskless discount bond plays an important role in the 
derivation of the valuation expressions for corporate securities. In the Longstaff 
and Schwartz (1995) framework, the value of a riskless discount bond D(r,T)
is given by the Vasicek (1977) model

D(r,T) = exp(A(7)- B(T)r), (27)

where

А(Г) =
'л2 a
2ß2 ß
(„2

Л a
ß3 ß:

(exp(-ßr) — 1)

4ß3
(exp(-2ß7)-l)

B(T) = 1 - exp(-ßT)
ß

The Longstaff and Schwartz (1995) model derives the value of a risky discount 
and coupon bonds. Let P(V,r,T) denote the price of a risky discount bond with 
maturity date T. The payoff on this contingent claim is 1 if default does not

24 See Altman (1992) and Franks and Torons (1994).



81

occur during the life of the bond, and 1 - w if it does. Furher, let X denote the 
ratio V/K.

P(X,r,T) = D(r, T) - w(D(r, T)Q( X, r, T), (28)

where

Q(X,r,T,n) = '£qi,
i=i

qi=N{ai)-YjqjN{bij), / = 2,3,...л,

-In X-M(iT/n,T) 
a‘ ~ JS(iT / n) 

h _ M(jT/n,T)-M(iT/n,T) 
ij - -JS(iT In- S{jT / n)

and where

M(t,T) =
/ ? 2 Лa - pari T| a

pcrri + ri

ß2
2 Л

ß2 2ß- exp(-ß7)(exp(ßf)-l)

+
г \r a T|
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The term Q(X,r,T) is the limit of Q(X,r,T,n) as n —» °°. A(-) denotes the 
cumulative standard normal distribution function.

Although the equations may look tedious, this closed form solution 
involves nothing more complex than the standard normal distribution function. 
According to Longstaff and Schwartz, setting n = 200 results in virtually 
indistinguishable values of Q(X,r,T) and Q(X,r,T,n). Since the q¿ terms in

equation (28) are defined recursively, it is fairly straightforward to program this 
valuation expression. We used a standard spreadsheet programme for the 
calculations.

Equation (28) shows that the value of a risky discount bond depends on V 
and К only through their ratio X. Thus, X is a summary measure of default risk 
of the firm and can be viewed as a proxy variable for the credit rating of the 
firm. The price of the risky discount bond is an explicit function of X, r, and T, 
and depends on the parameters w, a , ß , T|2, g 2, and p .

This closed form expression has an intuitive structure which makes it very 
simple to use for the default option pricing. The first term in the equation (28), 
D(r,T), represents the value of the bond if it were riskless. The second term is
the discount for the default risk of the bond. We showed in the equation (23) 
that the price of the default option is the difference between the value of the 
risk-free discount bond and a risky corporate bond. Thus the second term, 
w(D(r,T)Q(X,r,T), gives us the price of the default option. The first 
component, w(D(r,T), is the present value of the writedown on the bond in 
the event of a default. The second component, Q(X,r,T), is the probability - 
under the risk-neutral measure - that a default will occur. The actual probability 
of a default may differ from this since the upward drift in the actual process for 
V in equation (2) is pV, while the upward drift of the risk-neutral process 
depends on the value of r and is independent of p .

The valuation of the default option consists of the interaction of complex 
and interdependent distribution. The central issues are parameter estimation 
problems. The asset value correlation with interest rates is difficult to estimate; 
in addition, the parameter values may not be stationary. Exogenous events such 
as take-overs may further complicate the valuation framework. Furthermore, 
the problems with the construction of a risk-free hedge discussed in the 
previous chapter about the Black-Scholes-Merton approach apply also to the 
Longstaff and Schwartz (1995) model. One limitation of the Black-Scholes- 
Merton, Longstaff-Schwartz, and other analytical closed-form option pricing



83

models is that they cannot easily take into account the time-dependence of 
volatility. The volatility of a company’s value is likely to change as a result of 
changes in both the external environment and the internal structure and 
business of a firm. It follows from this that, if the model assumes a constant 
volatility of a company’s value, it is likely to be increasingly inaccurate as the 
term of the option or the maturity of the debt lengthens.

4.6.4 Behaviour of the default option price with respect to changes in the 
parameter values

Next we will compare the default option prices generated by the Longstaff and 
Schwartz (L&S) and Black and Scholes (B&S) models under different 
parameter assumptions. We make the Black-Cox (1976) modification to the 
original Black and Scholes model so that the “strike price” of the default option 
is the default threshold K, as it is in the Longstaff and Schwartz model. In 
addition, we assume that with the Black and Scholes model there is no other 
debt in the capital structure of the firm. Longstaff and Schwartz assume that 
financial distress triggers the default of all of the firm's debt, whereas the 
Black-Scholes approach implicitly assumes that a discount bond can only 
default at its maturity date. As the default risk is captured by a common state 
variable X in this model, bonds can be valued by conditioning on X directly 
rather than on the default status of other bonds. This implies that coupon bonds 
can be valued as simple portfolios of discount bonds. So that we can model the 
prices of coupon bonds as portfolios of discount bonds, we assume that default 
can occur before the maturity of the debt in the Black-Scholes approach. This is 
in keeping with the practise because, even if the asset coverage of a firm were 
adequate to cover the coupon payments, the violation of the debt-to-equity 
covenants could trigger the restructuring or default.

Essentially, these models still differ in three respects: first, the L&S allows 
the asset value of the company to correlate with interest rates; second, the L&S 
approach does not assume the interest rates to be constant; and third, the L&S 
assumes a fixed writedown if a reorganisation occurs during the life of the 
bond (whereas the expected loss in default with the B&S model is derived from 
the lognormal probability distribution for the expected value of the assets of the 
firm).
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We will first give a numerical example utilising the Longstaff-Schwartz 
framework. Suppose that the total assets of a company are currently $100 M 
and that default is expected to occur if this value falls below $50 M. Let the 
current risk-free interest rate of an equivalent government bond = 4.00%, and 
the Vasicek model interest rate mean = 6.00%, mean reversion rate = 1, and the 
interest rate volatility = 0.001. Further, assume that the asset value of a 
company has a negative (-0.25) correlation coefficient with the risk-free 
interest rate. Assume that the reference security is a senior 5-year 8% coupon- 
bond with an expected writedown of 50% in default. With these parameter 
values, the flat up-front default option premium would be 2.2244% of the face 
value of the debt, or of the agreed notional amount. The following figures from 
Figure 4.3 to Figure 4.15 will graph these default option prices for different 
parameter values and maturities. In each case, we assume that the default 
option premium is a flat payment due at the beginning of the period.

Figures 4.3 and 4.4 illustrate the sensitivity of the default option price with 
respect to the time to maturity for different values of the ratio X. The L&S 
generated default premiums are considerably higher than the B&S premiums, 
especially with low values for X (the high risk category). Where as the B&S 
model returns relatively steadily rising option premiums as a function of the 
time to maturity, the L&S default premium tends to become flat after a time 
period of approximately ten years, especially for the bonds with a low X ratio. 
As expected, both models return higher default option premiums the longer the
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Figure 4.3 B&S (1973) default option price for an 8% coupon bond as a 
function of the maturity of the bond for different values of X.
(The parameter values used are r = 4.00%, CT2 = 0.04.)
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Figure 4.4 L&S (1995) default option price for an 8% coupon bond as a 
function of the maturity of the bond for different values of X.
(The parameter values used are r = 4.00%, w = 0.5, CL = 6.00%, ß = 1, T) = 0.001, О = 

0.04, and p = - 0.25.)

maturity of the bond, and the smaller the asset coverage of the company’s 
default threshold (X).

Figure 4.5 illustrates the behaviour of the default option price as a function 
of the ratio X for a zero-coupon bond, and Figure 4.6, for an 8% coupon bond, 
respectively. We can see that the default option price becomes increasingly 
high as the default threshold approaches.
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Figure 4.5 Default option price for a zero-coupon bond with a maturity of 5 
years as a function of the ratio X.
(The parameter values used are r = 4.00%, w = 0.5, OC = 6.00%, ß = 1, T) = 0.001, <7 =

0.04, and p = - 0.25.)
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Figure 4.6 Default option price for an 8% coupon bond with a maturity of 5 
years as a function of the ratio X.
(The parameter values used are r = 4.00%, w = 0.5, CL = 6.00%, ß = 1, T|2 = 0.001, (J2 = 
0.04, and p = - 0.25.)

Figures 4.7 and 4.8 illustrate the effect of the asset volatility on the default 
option premiums. The higher the volatility, the higher the probability of 
default, hence, the more expensive is default option premium. Both models 
appear to be roughly equally sensitive to changes in asset volatility, although 
the L&S model has higher premiums.

^ 45,00 %

Ё 40,00 % - -

30,00 % - -

£ 25,00 % - -

ASSET VOLATILITY

Figure 4.7 Default option price for a zero-coupon bond with a maturity of five 
years as a function of asset volatility.
(The parameter values used are r = 4.00%, w - 0.5, a = 6.00%, ß = 1, T|2 = 0.001, G2 = 
0.04, and p = - 0.25.)
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Figure 4.8 Default option price for an 8% coupon bond with a maturity of five 
years as a function of asset volatility.
(The parameter values used are r = 4.00%, w = 0.5, (X = 6.00%, ß = 1, T|2 = 0.001, О2 - 

0.04, and p = - 0.25.)

Stock and Schrems (1984) examine the relative price and realised monthly 
return volatility of bonds with differing credit risk as measured by standard 
quality ratings. The investors might intuitively expect lower-quality bonds to be 
riskier in all aspects of return. However, the results were that higher-quality 
issues were often substantially more volatile in price and realised monthly 
returns. They suggest that this is because: the necessarily lower duration of 
higher risk, higher-coupon bonds, and the tempered yield volatility due to (1) 
the inverse relationship between credit risk and cyclical variations in interest 
rates and (2) the dependence of risk aversion on the business cycle. We will 
examine the proposition (1) by analysing the sensitivity of the default option 
price with respect to the changes in the parameter p, the coefficient of
correlation between the value of the assets of the firm and the risk-free interest 
rate.

If a company’s assets have a negative correlation with the level of interest 
rates, the default option premium is expected to be lower. This can be observed 
from Figure 4.9 for a zero-coupon bond, and from Figure 4.10 for an 8% bond. 
However, the effect of the correlation appears to be rather small. The behaviour 
of the L&S default option price for a zero-coupon bond seems to be 
counterintuitive for maturities longer than ten years. The fact that the default 
option price appears to decrease after a certain time period for a zero-coupon 
bond, is probably the result of two things: as we pointed out earlier, the L&S
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Figure 4.9 Default option price for a zero-coupon bond as a function of the 
maturity of the bond for different values of p .

(The parameter values used are X = 2, r = 4.00%, w = 0.5, (X = 6.00%, ß = 1, T|2 = 0.001, 

G2 = 0.04, and p = - 0.5/0/0.5.)

default option price is the discounted value of the writedown multiplied by the 
risk-neutral probability of default (thus, the longer the maturity, the smaller is 
the discounted present value of the loss); second, the longer the time frame, the 
stronger the effect of the positive drift rate in the price process for the value of 
the firm, and hence the smaller the probability of default. These factors explain
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Figure 4.10 Default option price for an 8 % bond as a function of the maturity 
of the bond for different values of p .
(The parameter values used are X = 2, r = 4.00%, w = 0.5, a = 6.00%, ß = 1, T|2 = 0.001, 

G 2 = 0.04, and p = - 0.5/0/0.5.)
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why, under the stated parameter values, the L&S apprpach returns diminishing 
default option prices for zero-coupon bonds. Still, the fact that a default option 
price would start falling at some stage may appear counterintuitive.

For a coupon bond, the default option price is the sum of the zero-coupon 
default option prices for the coupon payments. Thus, the behaviour of the L&S 
zero-coupon default option premium appears in the curve for a 8% bond by the 
flattening out of the default premium after ten years. However, because the 
zero-coupon default option prices do not begin to decrease before 
approximately 10 years, the discount on the principal is already so large that the 
curve for an 8% bond always has a positive slope.

The sensitivity of the default option price with respect to changes in the 
risk-free interest rate is analysed in Figures 4.11 to 4.14. We can see that the 
default option price is negatively related to interest rates; the higher the interest 
rates, the smaller the default premium. This is because the higher the interest 
rate, the smaller the risk-neutral probability of default (as the expected drift rate 
in the price process for the asset value depends on the risk-free interest rate). 
The higher the interest rate, the higher the discount on the expected loss in 
default.
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Figure 4.11 L&S default option price for a zero-coupon bond as a function of 
the maturity of the bond for different values of r.
(The parameter values used are X = 2, r = 4.00%/7.00%/10.00%, w = 0.5, a = 6.00%, ß = 

1, Г)2 =0.001, a2 = 0.04, and p = - 0.25)
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Figure 4.12 L&S default option price for an 8 % bond as a function of the 
maturity of the bond for different values of r.
(The parameter values used are X = 2, r = 4.00%/7.00%/10.00%, w - 0.5, OC = 6.00%, ß = 

1, T|2 =0.001, Ö2 = 0.04, and p = - 0.25)

We can also see that the Black-Scholes approach is much more sensitive to the 
changes in the risk-free interest rate used as a parameter. This is due to the fact 
that B&S assumes constant interest rates, whereas the L&S approach takes into 
account the mean reversion of the interest rates by applying the Vasicek model.

5,00%

4,50 % - -
4,00 % - -

3,50 % - -

o ,S 3,00 % - ■

H ° 2,00 % - ■
1,50% --

1,00% --

0,50 % - •

0,00% rT'VTTVl + -■».+

MATURITY

-----------B&S (r = 4%)
---------- B&S (r = 7%)
---------- B&S (r= 10%)

Figure 4.13 B&S default option price for a zero-coupon bond as a function of 
the maturity of the bond for different values of r.
(The parameter values used are X = 2, r = 4.00%/7.00%/10.00%, a 2 = 0.04)
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Figure 4.14 B&S default option price for an 8 % bond as a function of the 
maturity of the bond for different values of r.
(The parameter values used are X = 2, г = 4.00%/7.00%/10.00%, CT2 = 0.04)

Finally Figure 4.15 illustrates how the default option price varies according 
to maturity and the asset value/default threshold ratio X for an 8% bond. We 
can see how the “term structure of default option price” has a very different 
shape for high and low values of X.
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Figure 4.15 L&S default option price for an 8 % bond as a function of the 
maturity of the bond and the ratio X.
(The parameter values used are r = 6.00%, w = 0.25, (X = 6.00%, ß = 1, T|2 = 0.001, (7 2 = 

0.0063, and p = 0)
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4.6.5 Hedging default options

A default option can be hedged either by finding a counterparty to the 
transaction, or by shorting the liabilities of a reference security. As was pointed 
out above, the default option is equal to the price difference between a risk-free 
bond and an otherwise similarly risky corporate bond.

P = D<T'(r_,) - 5* (23)

This means that buying a default option is identical to buying a risk-free bond 
and selling a risky corporate bond. The default option protection seller can 
hedge his position by shorting the risky bond and hedging the interest rate risk 
by going long on a risk-free bond. Alternatively, for the protection buyer, a 
natural substitute for the default option or credit risk insurance is to do exactly 
the same thing, instead of buying a default option.

However, there are numerous problems associated with the hedging of the 
default options: there may be restrictions on the short-selling of assets, the 
corporate bonds may be too illiquid, and sometimes the bonds do not even 
exist. Additional problems are encountered when the reference security is a 
sovereign debt. In this case, there is no corresponding risk-free asset. For 
instance, suppose a company wants to buy default protection against the 
Mexican government debt. The seller of the protection can go short on 
Mexican bonds, but is still exposed to the general interest rate risk. Since the 
Mexican interest rates probably correlate with the U.S. interest rates, the seller 
can construct a basis hedge by buying U.S. government bonds. However, this is 
only a partial solution and involves considerable basis risk.

4.6.6 Summary of the option pricing approach

We developed an expression for the value of the default option by applying two 
contingent claims models: the Black-Scholes-Merton and the Longstaff- 
Schwartz. We showed that a default option price equals the price difference 
between a risky corporate bond and otherwise similarly risk-free bond. 
Therefore, the arbitrage-free price for the default option must equal this 
difference in a perfect market. When this difference is not observable (and 
hence a direct risk-free hedge cannot be formed), the contingent claims
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valuation method is potentially useful, at least as a starting point, for the default 
option pricing.

The application of the models in practise is difficult; the default option 
price, as well as the credit spread, is also a function of variables not directly 
related to credit risk, which is measured as the probability of default and 
expected loss in default. However, we believe that the contingent claims 
analysis is a valuable tool in analysing the sensitivity of the default option 
prices with respect to various parameters, as well as for the basic understanding 
of the relationship between credit risk and the value of the default option.

The default option price increases as the maturity of the debt increases. 
However, for low-grade bonds, the default option price appears to flatten out as 
the maturity increases over five years with the Longstaff and Schwartz model. 
Thus, the price of the default option is more sensitive with respect to time-to- 
maturity for the shorter maturities. The default option price is higher, 
proportional to the increase in company leverage and volatility of the 
company’s assets. The sensitivity of the default option price with respect to the 
company’s leverage also increases approaching the default threshold. Default 
option price is negatively related to interest rates, and positively related to the 
correlation between the firm’s assets and interest rates. However, it is not very 
sensitive to changes in these parameters.

The Longstaff-Schwartz model returned higher default option prices for all 
the parameter values than the applied Black-Scholes method. According to 
Longstaff and Schwartz, preliminary empirical results of their model appear to 
be consistent with the credit spreads observed in practise.

4.7 Legal aspects of credit derivatives

4.7.1 BIS risk weighting and capital requirement

The off-balance-sheet transactions of banks must be translated to an on- 
balance-sheet equivalent in order to determine the capital requirements. This is 
done by utilising appropriate conversion factors communicated by the BIS25 
guidelines. Default options are not explicitly contemplated by the BIS 
guidelines. According to Reoch et al. (1996b), the closest analogy to a sold

25 Bank for International Settlements.
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default option with the seller providing default protection is a financial standby 
letter of credit, which is translated to an on-balance-sheet liability with a 100% 
conversion factor. The risk weighting of the on-balance-sheet equivalent is then 
determined by the identity of the reference credit according to the standard BIS 
guidelines. According to Reoch et al. (1996b), for a default option on a basket 
of names, the risk weighting would be the highest of the names in the basket.

The risk weighting for the protection buyer depends on the maturity match 
of the hedge. If the maturity of the default option matches the maturity of a 
balance-sheet asset being hedged, an investor may be able to take the view that 
the risk-weighting of the exposure from the asset in question is transferred to 
that of the exposure to the default option counterparty (Reoch et al 1996b). 
This point of view would be the same as in the case of a bank selling loan 
participation. If, on the other hand, the maturity of the default option is less 
than that of a balance sheet asset being hedged, the treatment will be less clear. 
A conservative approach would be to transfer the risk weighting for the 
duration of the hedge contract, while continuing to hold capital against the 
implicit commitment to buy back that hedged asset upon maturity of the default 
option contract. A true committed facility is translated to a balance sheet 
equivalent with a 50% conversion factor (Reoch et al. 1996b). Thus, for 
example, for a 100% risk-weighted corporate asset partially hedged using a 
default option purchased from a 20% risk weighted bank counterparty, the risk 
weighting of the hedged asset would be 20% + 50%, or 70%.

4.7.2 Documentation

Before the mid-1980s there was no standardised documentation in derivatives 
transactions, which resulted in very long and varying documentation between 
the counterparties (Clements, personal communication March 1996). The 
International Swap Dealers Association, Inc. (ISDA) developed the first 
standardised documentation in the United States in the mid-1980s, and in 1987 
ISDA published the Interest Rate and Currency Exchange Agreement. Later, 
ISDA published a list of new definitions (1991 ISDA Definitions), and the 
1987 Interest Rate and Currency Exchange Agreement was revised for the 1992 
ISDA Master Agreement. The 1992 Agreement has two versions: a 
multicurrency - cross border version, and a local currency - single jurisdiction 
version. The 1992 Agreements also contain several product-specific definition
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booklets and forms of confirmations. The 1992 IS DA Multicurrency - Cross 
Border documentation architecture is presented in the Figure 4.16.

During the spring of 1996, IS DA continued to develop standard 
documentation for credit derivatives; however, some financial institutions (for 
example, Credit Suisse Financial Products) will probably continue to use their 
own documentation based on in-house standards (Annabeth Thomas, personal 
communication March 1996). This implies that the direct comparison of the 
products and prices of the credit derivatives offered by different institutions 
will not be easy in the future either, since the terms of confirmation 
documenting credit default options differ among the principal counterparties.

1993 ISDA Commodity 
Derivative Definitions

1991 ISDA'Definitions

1992 ISDA FX ánd Currency 
Option Definitions

1992 ISDA U.S. Municipal 
Counterparty Definitions

• Incorporate Definitions 
(except for 1992 OTC Equity 
Index Confirmation which 
contains definitions)

• Specify economic terms of 
each transaction

• Include any individual 
modifications

Confirmations

• Schedule used to make changes tc 
standard provisions (1992 ISDA 
U.S. Municipal Counterparty 
Schedule available for use with 
certain modifications__________

• Sets master agreement structure
• Incorporates confirmations
• Includes representations, events 

of default/termination events and 
covenants

• Specifies early termination 
provisions and methods for 
calculating payments on early 
termination

1992 ISDA Master Agreement 
(Multicurrency - Cross Border)

Figure 4.16 1992 ISDA documentation architecture.
Source: ISDA 1993. User’s Guide to the 1992 ISDA Master Agreements. 1993 Edition.
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A review of default option confirmations of five investment banks26 is 
presented in Appendix 1 (this summary was prepared by Cravath, Swaine & 
Moore for the members of the IS DA working group in January 1996). Below is 
an overview of the Documents' principal terms. The terms of each confirmation 
are summarised in the table of Appendix 1, whose headings correspond to the 
principal terms. However, Appendix 1 is only a demonstration of some of the 
various approaches to confirmations; it is not accurate, nor comprehensive 
enough for the comparison purposes.

Principal terms:
1. Definitions. Most confirmations incorporate by reference the 1991 ISDA 

Definitions.

2. Master Agreement. Most confirmations will be subject to and form part of an 

ISDA Master Agreement.

3. Credit Event. Upon the occurrence of a Credit Event with respect to an entity 

specified in the confirmation (a "Reference Party"), the party purchasing credit 

protection is entitled to receive a payment.

4. Indebtedness. Credit Events may occur with respect to certain indebtedness, 

defined differently in each confirmation.

5. Payment Calculation. Upon a Credit Event, a specified formula is used to 

calculate the payment due (a "Credit Default Payment").

6. Pricing. Confirmations use different methods for pricing the Reference Party's 

obligations.

7. Obligation Redemption. Confirmations contemplate the redemption or non

existence of the Reference Party's specified obligations.

8. Distressed Exchange. Some confirmations contemplate the Reference Party’s 

exchange of specified obligations for new assets in order to avoid a default.

9. Early Termination. Does the transaction terminate upon a Credit Default 

Payment?

10. Principal. Does each party confirm that they are acting as principal?

11. Non-reliance. Neither party has entered the transaction in reliance on the other 

party's representations27.

26 Bankers Trust Company, Credit Suisse Financial Products, Goldman Sachs International, 
J.P. Morgan, and Morgan Stanley & Co.
27 Representations: a statement of fact made to induce a party to enter into a contract (Random 
House Webster College Dictionary. New York: Me Graw-Hill 1991).
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12. Non-public Information. Neither party is under an obligation to disclose non

public information to the other.

13. No Representation. No representations have been made as to the Reference 

Party or its obligations.

14. No Obligation. No obligation exists between either party and the Reference 

Party as a result of the Transaction.

15. Transactions with Reference Party. The default option purchaser may engage 

in any business or transactions with the Reference Party, despite any adverse 

effect such action may have on the option seller.

Source: Cravath, Swaine & Moore 1996: Memorandum to North American 

documentation contracts.

These terms are best understood by looking at an example Confirmation. A 
draft confirmation of Credit Suisse Financial Products is presented in Appendix 
2. Here we will discuss the general terms and conditions of this contract, the 
exact and precise text is found in Appendix 2.

The purpose of the letter agreement is to confirm the terms and conditions 
of a credit derivative transaction. CSFP confirmation incorporates a reference 
to the 1991 ISDA Definitions and is subject to and forms part of a ISDA 
Master Agreement.

The First Reference Party, in this case, is a corporate or a bank. The default 
payment is triggered by a "Credit Event", which means with respect to the First 
Reference Party the occurrence of, for instance, insolvency, debt restructuring, 
liquiditation, or a default.

The Second Reference Party, in this case, is a sovereign government. With 
respect to the Second Reference Party, the Credit Event means the occurrence 
of a moratorium, a general assignment including any extension, deferral, 
rescheduling or other restructuring of a "Government Debt" and certain events 
of default. "Government Debt" means any domestic or foreign publicly traded 
debt obligation of the Second Reference Party. Thus, for our purposes, a Credit 
Event here is basically the materialisation of the sovereign risk.

The default payment is triggered by the Credit Event and is an amount 
equal to the "Notional Amount" multiplied by (100% - Default Price). Thus this 
payment corresponds to the expected writedown in default. The Default Price is 
determined by a dealer poll on the Notification Date.

Finally, the contract includes "Representations", which include warranting 
and agreement by Party В that:
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(i) it has the required knowledge, experience and expertise to enter into such 
a transaction and that it is relying on its own sources of information,

(ii) it fully understands this default option and the nature and extent of its 
exposure to risk of loss,

(iii) it has entered into this option as principal for its own account in the 
normal and ordinary course of its business,

(iv) the default option seller has not provided it with any information or advice 
with respect to the issuer nor any representation as to the credit quality of 
the Issuer, and it agrees the default option seller does not need to provide 
non-public information with respect to the Issuer,

(v) the default option seller has acted as an arm's-length contractual 
counterparty and not as a default option buyer's financial advisor or 
fiduciary,

(vi) it has been given the opportunity to ask questions of, and receive answers 
from, the option seller concerning the terms and conditions of the contract 
and the seller,

(vii) it has determined that the default option complies and is consistent with 
the financial condition and investment policy of the buyer and is a suitable 
investment for it,

(viii)it has not relied upon the option seller in connection with its 
determination as to the legality of its entering into this default option.

Party В also acknowledges that Party A (CSFP) may have existing or future 
business relationships with the First Reference Party and the. Second Reference 
Party.

In addition to a "Credit Event", the default payment may in some cases be 
also determined by a "Political Risk Event", when the Reference Party is a 
sovereign name. A Political Risk Event may include, for instance, an 
"Imposition of Exchange Controls" or "Nationalisation" (including 
expropriation or other transferral, or mandate to transfer, all, or substantially 
all, of the assets of an export project). This type of contract protects against 
sovereign risk, transfer risk, and certain generalised country risk caused by 
unexpected government actions (see Chapter 2.1), and consequently it is a 
substitute for export credit guarantees and political risk insurance. The default 
payment, sometimes called "Cash Settlement Amount", can also be a
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predetermined fixed amount (a binary structure), independent of the Reference 
Security price quotation after a Credit Event or a Political Risk Event.

Contracts may also include a grace period for the default payment, which 
usually ranges from approximately six months to one calendar year. If the 
Credit Event has occurred and is continuing after the grace period, or the 
Political Risk Event has been continuing for the whole grace period time and 
has not, during such time, been reversed in whole or part following the 
"Notification Date", the protection buyer will receive indemnification. In 
general, after the default payment all further obligations of the counterparties 
shall terminate.

4.8 Accounting aspects of credit derivatives28 29

The balance sheet based on historical cost is not very well-suited for dynamic 
risks, since it only reflects historic cash movements modified to deal with 
accrued assets and liabilities. There is no differentiation between good loans 
and risky (but performing) loans. On the other hand, marking-to-market for the 
financial reporting purposes is still in its infancy. Marking-to-market is 
commonly accepted for liquid market risks within financial institutions' trading 
books, but is generally inappropriate for credit risk because of the return 
asymmetry: market risk can give mark-to-market profits but credit risk 
generally gives only mark-to-market losses. Credit risk is accounted for in two 
ways: either as permanent diminutions in value, since most loans and bonds are 
held for the long term, or by marking-to-market for liquid bonds.

Disclosure and regulation have not yet responded to the issues raised by the 
credit derivatives (Rhys 1995). We will illustrate the accounting issues with 
two examples: a total return swap and a spread product. Suppose a bank 
changes off-balance sheet the total return of a AAA asset yielding Libor for a 
BBB asset yielding Libor plus. This is effectively the same as selling the AAA 
bond for the BBB at par. There is no balance sheet impact, but the total return 
is recorded at the profit and loss accounts. Thus, in accounting terms, there 
appears to be a higher yield for free. The key question is whether the unearned 
credit spread should imply a provision against credit loss. According to Rhys

28 This chapter is based mainly on the material from the IFR Publishing Credit
Derivatives/Credit trading workshop seminar 15 June 1995 provided by Mark Rhys from 
Arthur Andersen & Co.
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(1995), Barclays is in discussion with Bank of England regarding the 
acceptability of setting aside an amount for each loan. A second example, a 
credit index which is a function of the yield on one portfolio, less the yield on 
another portfolio of the same maturity is similar to index swaps receiving x- 
based and paying у-based credit risks. According to Rhys (1995), this would be 
accounted for as any index swap, for instance Nikkei versus Topix. As was 
pointed out earlier (see Chapter 4.7.1), the default option is very similar to a 
financial standby letter of credit for the protection seller and thus can probably 
be accounted for similarly. There is very little international guidance as to how 
a bought call should be accounted for. If the derivatives product is compared to 
an insurance contract, there is some argument for spreading the "cost" of the 
swap or option over its useful life. A credit protection bought for five years is, 
after all, a continuing benefit.

5 SUMMARY AND SUGGESTIONS FOR FURTHER 
RESEARCH

5.1 Summary

The meaning of country risk is different for a bank lending to a sovereign 
government, a multinational investing into a foreign country, or an exporting 
company. It affects the yield requirement on sovereign bonds^ and" therefore the 
cost of export insurance or the prices of credit derivatives on sovereign names. 
Country risk analysis takes into account a wide variety of economical, political 
and social factors; additionally both a country’s ability and willingness to pay 
are important in determining the level of risk.

Traditionally, credit risk analysis has focused on the firm's financial risk 
more than its sensitivity to macroeconomic events. Traditional methods for 
managing and analysing credit risk consist of time-series analysis, cross- 
sectional analysis and forecasting of financial ratios and cash flow. Strategic 
and qualitative considerations are also very important in loan decisions. The 
empirical results have shown that the profitability, leverage and volatility ratios 
have the highest predictive power for bankruptcy. On the other hand, the
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inclusion of many variables, and both quantitative and qualitative techniques, 
will improve the predictive ability of financial forecasts.

The modern portfolio theory is useful, but not directly applicable to the 
banking industry and credit risk management due to return asymmetry, low 
default correlations, and poor liquidity. However, analysis of concentration risk 
and credit sensitivity to a variety of underlying economic factors will help to 
optimise the retum-on-risk of a credit portfolio.

A risky corporate bond can be considered a risk-free bond plus a sold put 
option on the total value of a company. The option pricing theory can be used 
to value this put option, and thus the appropriate price for credit risk and the 
discount on the risky bonds. The option pricing theory is also useful in 
estimating the time-dependant probability distribution of default risk. Practical 
application of the option pricing theory is the credit risk analysis method of 
KMV corporation, which has returned better estimates of credit qualitity than 
rating agencies. The central problems in the option pricing approach are the 
difficulties in the parameter estimation and the stationarity of the parameter 
values. A risk-free hedge cannot usually be formed; hence the put option price 
must be adjusted to account for factors such as liquidity and correlation.

Credit derivatives enable credit risk to be traded independently of other 
market risks, such as interest rate and currency risk. They were first created in 
1993 by investment banks to manage their own credit risks. The contracts can 
be divided into replication products and credit default products: replication 
products include Total Return Swaps, which enable the transfer of an asset’s 
total performance off-balance-sheet, and Credit Spread Products, including 
options and forwards. Credit default options can be linked: to a default or a 
downgrade and it has been the most successful of the credit derivatives.

Credit derivatives can be used as a protection against credit risk of a 
corporate, bank or a sovereign name. Credit portfolio managers can utilise 
credit derivatives to adjust the term, the yield, the maturity, or the expected 
recovery rate of their credit portfolios. Banks, insurance companies, and 
corporations can use credit derivatives for reducing concentration risk in a 
country, industry, or individual name as well as for hedging credit risks 
associated with export projects. As off-balance-sheet transactions, credit 
derivatives may avoid negative tax, accounting, or client relationship 
implications caused by physical sale or purchase of the assets on-balance-sheet.

The most important users of credit derivatives are fund managers, banks 
with their asset books and derivative exposures, and issuers with derivative
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exposures. The estimated global market of credit derivatives in March 1996 is 
20-30 billion USD of deals outstanding. Since 1994, the trend in credit 
derivatives has moved from investment-grade towards the higher yield and 
emerging market credit. The bulk of the activity is expected to be toward traded 
bonds instead of bank loans.

The valuation of replication products depends on the cost of replication for 
the broker. Replication sources for the total return swaps and credit spread 
products include counterparty transactions, on-balance-sheet purchase or sale 
of the underlying loan asset or assets, and indirect correlation-based hedges 
utilising financial market indicators.

The valuation of credit default options is directly related to the valuation of 
corporate or sovereign bonds, and credit spreads observed in the market can 
serve as a first proxy for default option prices. In addition to credit risk, bond 
prices and credit spreads vary according to market situation and portfolio 
factors. Additional considerations to be included in the default option pricing 
framework are liquidity, structure familiarity, counterparty credit quality and 
correlation with the reference credit, and funding levels of differently-rated 
banks.

Option pricing theory can be used to model the time-dependant probability 
distribution of default, and therefore to price credit risk. The default option can 
be valued by the contingent-claims models and regarded as a put option on the 
total value of a firm. By applying the Black-Scholes framework, we showed 
that the default option price is equal to the price difference between a risky 
corporate bond and otherwise similarly risk-free government bond. This 
observation is important since it implies that a synthetic default option can be 
created by short-selling the underlying risky bond and hedging the resulting 
interest rate risk by a long position in a government bond. Interest rate risk is 
hedged by matching positions and credit risk is isolated. However, the 
construction of this hedge is not always possible and the option pricing 
formulas can be useful in setting benchmarks for default option prices and for 
analysing the risk and sensitivity of a position.

The International Swap Dealers Association is developing standardised 
documentation for credit derivatives, but the terms and texts of the contracts 
are expected to vary among the market participants in the future. The 
accounting treatment of a credit derivative depends on the purpose of the 
transaction as well as the nature of the entity buying or selling protection. In
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general, the default option can be regarded as analogous to a standby letter of 
credit.

5.2 Suggestions for further research

The credit derivatives market is still in its infancy and many interesting 
research problems remain. One of them would be to test whether the default 
option prices equal the price differences of similar risky and risk-free bonds. It 
would also be interesting to test whether the Longstaff and Schwartz model is 
able to explain the actual level of corporate bond yields or default option prices 
using detailed cross-sectional and time-series data for individual bonds and 
firms. Partial derivatives for the value of the default option with respect to the 
different parameters in the Longstaff and Schwartz model would help the 
application of the model in practise, so that appropriate hedging strategies and 
risk analysis would be possible. Although the option pricing theory relates 
fairly easily to the valuation of corporate liabilities, there are a lot of 
problematic issues associated with sovereign debt. Further research needs to be 
done in order to develop hedging strategies and pricing for the sovereign 
default options and other credit derivatives in sovereign names.
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Appendix 1: A review of default option documentation approaches
Source: Cravath, Swaine & Moore 1996.
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Appendix 2: A credit swap confirmation letter by Credit Suisse 
Financial Products

[Counterparty Name] 
[Address]

Dear Sirs:

1.

The purpose of this letter agreement is to confirm the terms and conditions of the
»«red into between ns on the Trade Date referred to below
Confirmation conatrmto a "Confirmation- as referred to in the AgrLent speSMow

The definitions and provisions contained in the 1991ISDA Definitions (the "Definitions") 
as published by the International Swap Dealers Association, Inc ("ISDA") are

явглässä sis
—- ■ ■*«*

If you and we are parties to the 1992 ISDA Master Agreement, (the "Agreement") this 
onfirmation supplements, forms a part of, and is subject to such Agreement If you and 

we are not yet parties to the Agreement, you and we agree to use our be ZeLm 
promptly to negotiate execute, and deliver the Agreement, including our standard fom
// Г6 3 5^ Л.еГе1° and made a thereof. with such modifications as you and
e shall in good faith agree. Upon execution and delivery by you and us of the
greement, this Confirmation shall supplement, form a part of, and be subject to such 

Agreement. Until you and we execute and deliver the Agreement this Confirm^;™ 
(together with all other Confirmations of Transactions previously entered into between us

efC0IfUy therein) Sha11 SUpplement- form a part of, and be 
subject о the 1992 ISDA Master Agreement, as if, on the Trade Date of the first such

ansaction between us, you and we had executed that agreement (without any Schedule 
thereto) and had specified that the Automatic Early Termination provisions contained in 
Section 6(a) of such agreement would apply.

Party A and Party В each represents to the other that it has entered into this Transaction
nei!!TCe upon fch tax> accounting, regulatory, legal, and financial advice as it deems 
necessary and not upon any view expressed by the other.

?"m^0°c3„1Sp¡rtyaNa„t;.mea,,S ^ ^ И“““ «„d "Par,,

¡2 SÄÄiTJi rer ГГ

^“ZS2rüalf,nancM
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2. The terms of the particular Transaction to which this Confirmation relates are as follows-

Notional Amount: 1 ]

Trade Date: [ ]

Effective Date: [ 1

Termination Date: [ ]

Party A Payments: See Appendix A hereto

Party В Payments: See Appendix A hereto

Calculation Agent: Party A

3. Account Details:

Payments to Party A: [ ] for favour Credit Suisse Financial Products,
London
Account number: [ ]

Payments to Party B: Please advise

Credit Suisse Financial Products is a member of The Securities and Futures Authority and has 
entered into this transaction as principal. The time at which the above transaction was executed 
will be notified to Party В on request.
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Please confirm that the foregoing correctly sets forth the terms of our agreement by executing the 
copy of this Confirmation enclosed for that puipose and returning it to us. У g

Yours sincerely

CREDIT SUISSE FINANCIAL PRODUCTS

Name:
Title:

Confirmed as of the date first written above: 

[COUNTERPARTY NAME]

By:
Name:
Title:



APPENDIX A 
TO

CONFIRMATION OF TRANSACTION 
BETWEEN

CREDIT SUISSE FINANCIAL PRODUCTS 
AND

[COUNTERPARTY NAME]
(CSFP REFERENCE: TCN [ ])

Party A Payments

On any date on or prior to the Termination Date (the "Party В Notification Date") and 
providing that the Calculation Agent shall have determined (in accordance with paragraph
3.1 below) that a Credit Event shall then have occurred with respect to the First Reference 
Party on or prior to such date, by giving written notice to Party A, Party В may designate 
a date two (2) New York Business Days following the Party В Notification Date upon 
which the remainder of this paragraph 1 of this Appendix shall be effective (such date, 
the "Party В Designated Date").

Upon the Party В Designated Date, for same day value, Party A will pay the Party A 
Payment to Party B. The Party A Payment shall be an amount, determined by the 
Calculation Agent as of the Party В Notification Date, equal to the Notional Amount 
multiplied by (100% - Default Price).

For the purpose of determining the Default Price in the calculation of the Party A 
Payment:

1.3.1 "Notification Date" means the Party В Notification Date; and

1.3.2 "Reference Security" means [specify details, including coupon, maturity date,
CUS1P/IS1N numbers] (the "First Reference Security") issued by [ ] (the
"First Reference Party").

Party В Payments

On any date on or prior to the Termination Date (the "Party A Notification Date") and 
providing that the Calculation Agent shall have determined (in accordance with paragraph
3.2 below) that a Credit Event shall then have occurred with respect to the Second 
Reference Party on or prior to such date, by giving written notice to Party B, Party A 
may designate a date two (2) New York Business Days following the Party A Notification 
Date upon which the remainder of this paragraph 2 of this Appendix shall be effective 
(such date, the "Party A Designated Date").

Upon the Party A Designated Date, for same day value, Party В will pay the Party В 
Payment to Party A. The Party В Payment shall be an amount, determined by the 
Calculation Agent as of the Party A Notification Date, equal to the Notional Amount 
multiplied by (100% - Default Price).
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2.3 For the purpose of determining the Default Price in the calculation of the Party В 
Payment:

2.3.1 "Notification Date" means the Party A Notification Date; and

2.3.2 "Reference Security" means [specify details of the debt, including coupon
maturity date, CUSIP/ISIN numbers] (the "Second Reference Security") issued 
by [ ] (the "Second Reference Party").

3 Credit Event 

"Credit Event" means:

3.1 in respect of the First Reference Party the occurrence of any of the following events in
the commercially reasonable determination of the Calculation Agent, after consultation
with Party B:

3.1.1 it is insolvent or unable to pay its debts or fails or admits in Writing its inability 
generally to pay its debts as they become due; or

3.1.2 it makes or requests a general assignment, arrangement or composition with or 
for the benefit of its creditors or, for the purposes of avoiding the occurrence 
of a default, any assignment, arrangement or composition with any of its 
creditors (including, without limitation, any extension, deferral or other 
restructuring of its Specified Indebtedness or any financial accommodation or 
waiver requested or granted in connection therewith); or

3.1.3 it institutes or has instituted against it a proceeding seeking a judgment of 
insolvency or bankruptcy or any other relief under any bankruptcy or insolvency 
law or other similar law affecting creditors’ rights, or a petition is presented for 
its winding-up or liquidation, and, in the case of any such proceeding or petition 
instituted or presented against it, such proceeding or petition (A) results in a 
judgment of insolvency or bankruptcy or the entry of an order for relief or the 
making of an order for its winding-up or liquidation or (B) is not dismissed, 
discharged, stayed or restrained in each case within 30 days of the institution or 
presentation thereof; or

3.1.4 the First Reference Party has a resolution passed for its winding-up, official 
management or liquidation (other than pursuant to a consolidation, amalgamation 
or merger); or

3.1.5 it seeks or becomes subject to the appointment of an administrator, provisional 
liquidator, conservator, receiver, trustee, custodian or other similar official for 
it or for all or substantially all its assets; or

3.1.6 it has a secured party take possession of all or substantially all its assets or has 
a distress, execution, attachment, sequestration or other legal process levied,
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3.2

enforced or sued on or against all or substantially all its assets and such secure 
party maintains possession, or any such process is not dismissed, discharged 
stayed or restrained, in each case within 30 days thereafter;

3.1.7 a default, event of default or other similar condition or event (howsoever 
described) in respect of the First Reference Party, under one or more 
agreements or instruments relating to Specified Indebtedness that has resulted in 
such Specified Indebtedness becoming or becoming capable of being declared 
due and payable under such agreements or instruments, before it would 
otherwise have been due and payable;

3.1.8 a default by it in making one or more payments on the due date thereof under 
any agreements or instruments (after giving effect to any applicable’ notice 
requirement or grace period, but in no event longer than 14 days from the due 
date);

3.1.9 it causes or is subject to any event with respect to it which, under the applicable 
laws of any jurisdiction, has an analogous effect to any of the events specified 
in subparagraphs 3.1.1 to 3.1.8 (inclusive); or

3.1.10 it takes any action in furtherance of, or indicating its consent to, approval of or 
acquiescence in, any of the foregoing acts;

in respect of the Second Reference Party, the occurrence of any of the following events
in the commercially reasonable determination of the Calculation Agent, after consultation
with Party B:

3.2.1 a moratorium (whether de facto or de jure) in the payment or settlement of 
Government Debt shall be proposed, declared or imposed;

3.2.2 it makes or requests a general assignment, arrangement or composition with or 
for the benefit of holders of Government Debt or, for the purposes of avoiding 
the occurrence of a default, any assignment, arrangement or composition with 
any of the holders of Government Debt (including, without limitation, any 
extension, deferral, rescheduling or other restructuring of Government Debt or
any financial accommodation or waiver requested or granted in connection 
therewith);

3.2.3 a default, event of default or other similar condition or event (howsoever 
described) under Government Debt, that has resulted 'in Government Debt 
becoming, or becoming capable of being declared, due and payable under such 
agreements or instruments, before it would otherwise have been due and 
payable;

3.2.4 a default by it in making one or more payments on the due date thereof under 
Government Debt (after giving effect to any applicable notice requirement or 
grace penod, but in no event longer than 14 days from the due date)-
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3.2.5 any other default, event of default or other similar event or condition 
(howsoever described) under Government Debt;

3.2.6 an offer by it to exchange Government Debt for another security issued or to be 
issued by the Second Reference Party or to consolidate one or more issues of 
Government Debt or to extend the maturity of Government Debt, otherwise than 
in accordance with the terms of non-domestic Government Debt;

3.2.7 any event, or the occurrence of any event, which with the lapse of time would 
constitute any of the foregoing events;

3.2.8 it causes or is subject to any event with respect to it which, under the applicable 
laws of any jurisdiction, has an analogous effect to any of the events specified 
in paragraphs 3.2.1 to 3.2.7 above (inclusive); or

3.2.9 it takes any action in furtherance of any of the foregoing acts.

4 Other Definitions

4.1 "Default Price" means the bid price of the Reference Security expressed as a percentage 
of the par value thereof, determined by the Calculation Agent on the Notification Date. 
The Calculation Agent shall request bid quotations for transactions in the Reference 
Security from each of four leading dealers in the Reference Security (each a "Quotation"). 
If four Quotations are received, the Calculation Agent shall discard the highest and lowest 
Quotations and shall use the average of the remaining two Quotations to determine the 
Default Price. If less than four Quotations are received, the Calculation Agent shall use 
the average of the Quotations received or the single Quotation, as the case may be, to 
determine the Default Price. If no Quotations are received, the Calculation Agent shall 
determine the Default Price by reference to such published and generally available price 
sources and/or screen rates as it may in its discretion select, provided that if no such price 
sources and/or screen rates are published or generally available on the Notification Date, 
the Calculation Agent shall determine the Default Price in its commercially reasonable 
discretion.

4.2 "Government Debt" means any domestic or foreign publicly traded debt obligation of the 
Second Reference Party.

4.3 "Specified Indebtedness" means any obligation, liability or indebtedness (including, 
without limitation, any obligation, liability or indebtedness on, under or in respect of any 
loans, bonds, notes, debentures, medium term notes, commercial paper and other debt 
obligations; financial guarantees and letters of credit; swaps, options and other derivative 
transactions or products; sale or repurchase agreements; and lease obligations) howsoever 
and whenever arising, whether present or future, matured or unmatured, absolute or 
contingent, liquidated or unliquidated, and whether incurred as principal or surety or 
otherwise.
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Additional Party В Representations and Warranties

Party В hereby represents and warrants to, and agrees with, Party A as follows:-

5.1.1 that it is a sophisticated institution and has such knowledge and experience in 
financial and business matters and expertise in assessing credit risk that it is 
capable of evaluating the merits, risks and suitability of entering into this 
Transaction and that it is relying exclusively on its own sources of information 
and credit analysis with respect to the First Reference Party and the Second 
Reference Party;

5.1.2 that it fully understands this Transaction and the nature and extent of its 
exposure to risk of loss;

5.1.3 that it has entered into this Transaction as principal for its own account in the 
normal and ordinary course of its business and it is familiar with instruments 
having characteristics similar to those of this Transaction;

5.1.4 that (A) neither Party A nor any of its Affiliates (as defined below) has provided 
it with any information or advice with respect to the First Reference Party and 
the Second Reference Party, (B) neither Party A nor any of its Affiliates has 
made or makes any representation as to the credit quality of the First Reference 
Party and the Second Reference Party, and (C) Party A and any of its Affiliates 
may have acquired, or during the term of this Transaction may acquire, non
public information with respect to the First Reference Party and the Second 
Reference Party, which Party В agrees need not be provided to it;

5.1.5 that it acknowledges and agrees that in connection with this Transaction Party 
A has acted in the capacity of an arm’s-length contractual counterparty and not 
as Party B’s financial advisor or fiduciary;

5.1.6 that it has been given the opportunity to ask questions of, and receive answers 
from, Party A concerning the terms and conditions of this Transaction and 
concerning the financial condition and business operations of Party A and has 
been given the opportunity to obtain such additional information necessary for 
it to evaluate the merits and risks of this Transaction to the extent that Party A 
possesses such information or can acquire it without unreasonable effort or 
expense;

5.1.7 that it has determined, based upon its own independent review and such 
professional advice as it has deemed appropriate under the circumstances, that 
this Transaction (A) is fully consistent with its financial needs, objectives and 
condition, (B) complies and is fully consistent with all investment policies, 
guidelines and restrictions applicable to it, and (C) is a fit, proper and suitable 
investment for it, notwithstanding the clear and substantial risks inherent in 
entering into this Transaction; and

5.1.8 that it has not relied on Party A or any of its Affiliates in connection with its
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determination as to the legality of its entering into this Transaction or as to the 
other matters referred to in 5.1.8 above.

5.2 Party В hereby acknowledges that Party A and its Affiliates may have existing or future 
business relationships with the First Reference Party and the Second Reference Party 
(including, but not limited to, lending, depositary, risk management, corporate advisory 
and banking relationships), and will pursue actions and take steps that it deems or they 
deem necessary or appropriate to protect its or their interests arising therefrom without 
regard to the consequences for Party B.

5.3 For the purposes of this paragraph, "Affiliates" means (i) any entity controlled, directly 
or indirectly, by Party A, (ii) any entity that controls, directly or indirectly, Party A, and 
(iii) any entity under common control with Party A (and for these purposes, "control" 
means ownership of a majority of the voting power of the entity or, as the case may be, 
Party A, and "controlled by" and "controls" shall be construed accor
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GLOSSARY OF THE TERMS
(Unless otherwise stated, source: Corporate Finance Risk Management & Derivatives 

Yearbook 1995: Glossary.)

Analytical model: One of three main classes of option pricing models (along with analytic 

approximation and numerical models) which like the Black and Scholes (1973) and its later 

variants find an explicit solution to the problem of pricing a particular option or options using 

mathematical functions. In general, they specify and solve a stochastic differential equation. 

The analytical solutions on which these models are based are also known as closed-form 

solutions and so the models are as closed-form option pricing models.

Arbitrage: Instruments that have identical characteristics and so are perfect substitutes should 

trade at the same price. If they do not, a risk-free profit can ge generated by simultaneously 

selling the higher-priced asset and buying the lower-priced asset. Arbitrage is the identification 

and exploitation of such price anomalies.

Asset swap: The application of an interest rate swap to the cash flows from an asset instead of 

a liability. Most commonly used when mispriced credit risk or other arbitrage opportunities 

between the swap and bond markets allow swap houses to take underpriced fixed-rate securities 

and create synthetic floating-rate notes paying a significant premium over Libor.

At-the-money: The point at which an option's strike price and the price of the underlying asset 

are the same.

Basis risk: The risk that prices in the underlying market are not exactly correlated with prices 

in the futures market. Consequently basis risk is used more generally of the risk that hedges 

composed of offsetting positions in the cash and derivatives markets become unbalanced. 

Basket: A selection of stocks, indeces, commodities, currencies or interest rates which can 

either be traded as a unit themselves or which can be used as the underlying .for a derivative 

product.

Beta (ß): A measure of the sensitivity of an asset's return to an underlying factor of index. Most 

commonly used to refer to market beta where the underlying factor is the market. So, since the 

market's beta is one, returns on a security with a beta of one will move in line with the market; 

if beta is greater than one the security will exaggerate market returns; if it is less than one it will 

inderreflect market moves; and if beta is negative, security and market returns move in opposite 

directions.

Binary: In derivatives, applied to any structure whose fixed payout is either made ('on') or not 

made ('off) depending on the level of the underlying.

Black-Scholes model: See Chapter 3.3 and Chapter 4.6.
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Brownian motion: the archetypal random motion observed by botanist Robert Brown in 1928 

of pollen grains in water. Variants of this are used as the assumed path of securities prices in 

many financial models.

Call option: An option that grants the holder the right but not the obligation to buy the 

underlying at a predetermined price.

Closed form solution: See analytical solution.

Commercial risk: the risk of nonpayment by a nonsovereign or private-sector buyer or 

borrower in his home currency arising from default, insolvency, and/or failure to take up goods 

that have been shipped according to the supply contract (contrasted with transfer risk, or 

broader political risk). (Kuhn et al. 1995:35). The Finnish Guarantee Board (General 

contractual terms for buyer credit guarantees (1st April 1992), Clause 3.1. Commercial risk) 

defines Commercial risk as follows:

The Lender has not received payment on or before the due date of payment of an 

amount due in accordance with the credit terms and such delay is due to a fault on the 

part of the Borrower or Guarantor.

Concentration risk: Large exposures to a few single names in a credit portfolio. Concentration 

risk is measured by the variance terms in the equation for the portfolio risk and it is propotional 

to the square of the exposure amount.

Correlation: A measure of the degree to which changes in two variables are related.

Credit derivative: Instruments which enable credit risk to be priced and traded independently 

of other market risks such as interest rate and currency risk.

Credit risk: Throughout this thesis credit risk refers to the exposure to loans with a beginning 

maturity of 180 days or more. Thus credit risk for our purposes does not concern open account 

sales or short-term trade risks.

Credit Paradox: Limited resources and competitive return targets dectate specialization in the 

banking industry, yet risk adjusted returns improve with greater diversification (Reoch 1995). 

Credit spread: The difference in yields between fixed-income instruments of different credit 

qualities. Here usually defined as the yield difference of a risky bond and a similar risk-free 

bond (U.S. T-bond or Treasury).

Credit spread product: A form of a credit derivative. Options or forwards on the credit spread 

of different securities.

Delta (A): Mathematically the first partial derivative of the option price with respect to the 

underlying price, delta is the rate of change of the value of an option for a given change in the 

value of the underlying asset. Delta is also the neutral hedge ratio derived from the Black-



126

Scholes model. So the Delta of a stock option indicates the number of shares needed to hedge a 

position in an option on that stock.

Derivative instrument: A security or contract whose value is dependant on or derived from 

the value of some underlying asset. The main classes of derivative instruments are: forwards, 

futures, options (and their securitized equivalents, warrants) and swaps. There are derivative 

contracts on currencies, commodities, equities, equity indices, interest rates, bonds and 

combinations of these. Derivatives can be exchange-traded or over-the-counter. The latter are 

contracts between counterparties and are telephone and screen traded by banks outside the 

regulated exchanges.

Diffusion process: A continuous-time model of the behaviour of a random variable that uses 

geometric Brownian motion as its basic assumption. In the Black-Scholes model, the price of 

the underlying follows a pure diffusion process - that is, it is assumed to move continuously 

from one point to another. The consequence of this assumption is that the terminal distribution 

of share prices is lognormal.

Dynamic hedging: Replication of the payoff of a portfolio long the underlying and long a put 

by continuous delta hedging. It started as a risk management theory of Hayne Leland and Mark 

Rubenstein in the back of the insights of the Black-Scholes model. It was used to provide put 

protection for equity portfolios at a time when portfolio puts were not available. Also known as 

portfolio insurance.

Efficient set: Equity portfolios which maximize the rate of return with a given level of risk.. 

European-style option: An option which can be only be exercised on expiration.

Exercise: Of an option, to put into effect the right to buy or sell.

Generalised country risk: The effect of the economic and political country factors affecting 

the creditworthiness of the borrower (Calverley 1985:3-4, see Chapter 2.1).

Geometric Brownian motion. Describes the movements in a variable or asset price when the 

proportional change in its value in a short period of time is normally distributed. The changes in 

two non-overlapping periods of time are uncorrelated, hence the alternative name for the 

process - random walk. The term geometric refers to the fact that it is the proportional change 

in the asset price (not the absolute level) that is normally distributed. This means that the future 

value of a variable following geometric Brownian motion has a lognormal probability 

distribution and is always positive, unlike a variable following a Wiener processor whose value 

can become negative. This makes it mathematically useful and consequently it is the most 

common assumption for the movement of stock prices, stock indeces, currencies and futures 

contracts. It is the assumption made for stock prices in the original Black-Shcoles option 

pricing model.

Hedge: To offset the risks of one position by taking out an opposing position at the expense of 

potential reward.
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Intrinsic value: The amount by which an option is in-the-money and so the cashflow that the 

holder would realize if he exercised it.

Libor: London InterBank Offered Rate, the commonest floating-rate reference index used in 

interest rate derivatives.

Mark-to-market: The process of determining the present market value of a security or 

derivative position.

Markov process: A class of stochastic processes. Most option pricing models assume that 

movements in the price of the underlying or, in the case of interest rate options, the zero- 

coupon curve, is determined by a Markov process.

Mean reversion: The tendency of variables, most relevantly stock prices, interest rates, and 

volatility, to trend away from extremely high or low values and to revert to a long-term average 

level. Mean reversion is important in option pricing because it contradicts an assumption of 

many early models that the variance of the price of the underlying asset of an option is directly 

proportional to the option's term to expiration. This assumption implies that the statistical 

dispersion of asset prices will widen indefinetely further and further into the future. The 

practical consequence for pricing is that the longer-dated an option, the more seriously it will 

be misspriced by models that ignore mean reversion. Models such as Vasicek and Cox- 

Ingersoll-Roll incorporate mean reversion to account for the term structure of volatility. 

Minimum variance opportunity set: Equity portfolios which minimize the risk with a given 

level of return.

Notional Amount: The nominal value used to calculate the cashflows on swaps and other cash- 

settled derivatives.

Out-of-the-money: An option that has no intrinsic value because the price of the underlying is 

below the strike price of a call or above the strike price of a put.

Over-the-counter (OTC): The market for securities or derivatives created outside organized 

exchanges by dealers trading directly with one another or their counterparties by telephone, 

screen or telex.

Political risk: For the purposes of this thesis political risk refers to the insurable part of the 

country risk. The Finnish Guarantee Board (General contractual terms for buyer credit 

guarantees (1st April 1992), Clause 3.2. Political risk) defines political risk as follows:

The Lender has not received payment on or before the due date of payment of an 

amount due in accordance with the credit terms as a result of one or more of the 

following events, or for one or more of the following reasons in the country of the 

Borrower or Guarantor preventing the Borrower or Guaranter from complying with 

his obligations specified in the Credit Documents:
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a) a general moratorium on or rescheduling of debts, war, revolution, act of rebellion, 

civil war or comparable event;

b) a shortage of foreign exchange, a restriction on transfers of credit currency or any 

comparable official measure;

c) an enactment or administrative order or comparable other decision or measure 

brought into force after any disbursement of credit.

Premium: In derivatives, the amount paid by an option buyer for the option. An option's 

premium, technically, equals the probability weighted sum of all its possible payoffs at expiry, 

discounted to the present.

Put Option: The right but not the obligation to sell a pre-agreed amount of a specified 

underlying at a pre-determined price or rate.

Put-call parity: The proposition that the value of a put option is equal to the value of a 

European call option with the same exercise price and time to expiration plus a riskless 

investment of the discounted value of the exercise price of the call and a short position in the 

underlying.

Rainbow option: An option whose payout is based on the relationship between multiple assets 

as opposed to the price or performance of a single asset. For example, spread options. 

Repudiation: The debtor does not recognize the debt (Nagy 1984:5).

Risk neutral pricing: Developed by John Cox and Stephen Ross, the theory that stock options 

may be valued as if the underlying stock's mean rate of growth is equal to the riskless rate. In 

particular, the value of a European option is the discounted present value of the payoff under 

the risk-adjusted probability distribution for the stock price at expiry (Corporate Finance Risk 

Management & Derivatives Yearbook 1995: Glossary). Risk neutral pricing is based on the 

idea that where a risk-free hedge can be established, the solution is independent of the degree of 

risk aversion in the economy (Smith 1975:23).

Sovereign default: The notification of the debtor to cease making any further debt service 

payments, because of inability or unwillingness to pay (Nagy 1984:5).

Sovereign risk: The exposure to a loss associated with loans to governments or loans with a 

government guarantee.

Stochastic: Literally 'quessable'. A technical term from statistics.

/variable: A random variable with zero mean and finite variance.

/process: A process which involves a random variable the successive values of which depend 

on each other in some way.

Strike price/rate: The pre-determined level at which an option can be exercised. Also exercise 

price.
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Synthetic: In financial contexts used of any instrument constructed from others so that its 

cashflows and sometimes risk/reward characteristics replicate those of another asset or liability. 

Systematic risk: The covariance of the assets returns with the economy.

Technical default: A borrower temporarily fails to meet the loan commitments because of 

administrative delays or inefficiences or inability or unwillingness to pay (Ciarrapico 1992: 6). 

Term structure: The interrelationship of underlying assets of different maturities.

/of interest rates: The interrelationship of interest rates of different maturities. The term 

structure of interest rates relates spot rates to the term to maturity in the form of the spot or cero 

coupon yield curve.

/of credit spread: The interrelationship of credit spread of different maturities.

Time value: Often used to mean the difference between an option's premium and its inrinsic 

value or parity and, by implication, a simple function of the option's time to expiration. In fact, 

though in general the longer an option has to run the more expensive it will be, the relationship 

between time and premium is a function of the volatility of the underlying and the cost of carry 

of the option.

Transfer risk: A government does not have the foreign exchange available to make the foreign 

currency remittance for servicing the debt (Calverley 1985: 3).

Two-fund separation: Each investor will have a utility-maximizing portfolio that is a 

combination of the risk-free asset and a portfolio (or fund) of risky assets that is determined by 

the line drawn from the risk-free rate of return tangent to the investor's efficient set of risky 

assets. (Copeland and Weston 1992: 181).

Unsystematic risk: Asset's risk which is independent of the economy; diversifiable risk. 

Variance (a^): The statistical measure of how widely a variable is dispersed around the mean. 

Volatility: The measure of a variable's tendency to vary over time. Annualized volatility is the 

commonest measure in option pricing and is usually calculated as the annualized variance or 

standard deviation of the underlying price, rate or return.

Wiener process: The description of movements in a variable when the change in its value in a 

short period of time is normally distributed and the changes in two non-overlapping periods of 

time are uncorrelated.

Write: To sell an option.

Yield curve: A plot of interest rates versus time.

Zero-coupon yield curve: The spot rate curve of the observed or interpolated yields to 

maturity of default-free zero coupon bonds plotted against maturity.

Zeta®: A multivariate default prediction model based on discriminant analysis. Developed by 

Altman, Haldeman, and Narayanan (1977) and available on a subsciption basis from Zeta 

Services, Inc.


