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Abstract

Within Europe the adoption of IAS/IFRS by the European Union implies changes
of accounting rules that firms within EU-member states have to apply. Within this
framework, the banking industry as an important user of accounting information is
facing changes in the field of banking supervision, namely by the so called Basel-
II-Accord.

One aspect of the application of IAS/IFRS is the outstanding importance of fair-
value measurement. This paper analyses the impact of fair-value accounting on a
firm’s capital-structure disclosure. The focus is on the question whether a full fair
value-based capital-structure disclosure provides a useful basis to properly asses a
creditor’s risk position. In other words, it is asked whether fair-value accounting fa-
cilitates credit decisions within the banking industry or not.

Based on the capital asset pricing model (CAPM), the consequences of fair-value
measurement for financial-statement analysis regarding a firm’s capital structure
are discussed, and a possible way to resolve arising difficulties is derived. It is ar-
gued that equityholders’ financial claims may be interpreted as call options on the
firm, and that a bank’s risk position is determined by these options being in the
money or not at future dates. Since equityholders, or management representing
them, can influence these options, the aspect of accounting for stewardship be-
comes important. In order to capture these aspects, information regarding the firm
value as well as a comprehensive statement of changes in a firm’s capital and li-
abilities is suggested as relevant for creditors’ decision-making.

1. Introduction

While capital markets urge managers in corporations to create and increase shareholder
value, standard setters in the field of accounting intend to support the functioning of
capital markets by aiming to meet the informational needs of investors and creditors. So
it is not by chance that the European Commission in 2003 decided to adopt most of the

existing International Accounting Standards'.

Within Europe, the adoption of IAS/IFRS by the European Union implies considerable
changes of accounting rules that firms within EU-member states have to apply. One
aspect of the application of IAS/IFRS for the preparation of financial statements is the
outstanding importance of fair-value measurement. A prominent example that under-
lines the relevance of fair-value accounting is the revised IAS 39 that was issued in De-
cember 2003 and amended in March 04, according to which there was an option to

measure any financial asset or financial liability at fair value. After amending IAS 39

' See Commission Regulation (EC) No 1725/2003 of 29 September 2003.



2 Section 1

again in June 2005, there now is a modified fair value option that restricts its use certain

situations.

At the same time, the banking industry as an important user of accounting information
is facing changes in the field of banking supervision, namely by the so called Basel-II-
Accord, which leads to an increasing relevance of accounting data for credit rating-
purposes. According to the Basel Committee’s view, a borrower’s capital structure
plays an important role for determining a creditor’s risk position, and therefore neces-
sarily has to be taken into account within the rating processz. In contrast to the increas-
ing relevance of fair-value measurement, external rating agencies prefer book values to
fair (market) values’. So the question arises what kind of measurement regime provides

better information.

This paper analyses the impact of fair-value accounting on the decision usefulness of a
firm’s capital-structure disclosure. The focus is on the question whether capital-
structure information that is exclusively based on fair values of debt and equity can,
compared to a measurement and disclosing regime that, perhaps as additional informa-
tion, reveals book values, serve as a better basis to asses the financial risk creditors are
facing. So the paper’s potential contribution to the discussion about an appropriate
measurement basis is strictly limited to the creditor’s perspective as well as to the capi-
tal-structure issue. An overall assessment of the costs and benefits of fair-value meas-

urement is not intended.

The paper is organised as follows: As a prerequisite for analysing the impact of a full
fair-value approach of accounting measurement on a firm’s capital-structure disclosure,
the nature and relevance of fair-value accounting within IAS/IFRS is shown in section
2. Section 3 deals with creditors’ informational needs and the concept of decision use-
fulness of financial reporting information from a creditor’s point of view. It is then ar-
gued in section 4 that financial-statement analysis requires the application of techniques
that reveal important sources of uncertainty and the way they develop in time. Based on
these considerations, the consequences of fair-value measurement for financial-

statement analysis in an intertemporal context are discussed. In addition to this, and

2 See Basel Committee on Banking Supervision (2001 a), par. 264 — 265: (d) Criteria on risk assessment

of a borrower.

3 See Ross, Westerfield & Jaffe (2002), pp. 386-387.
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based on the options analogy of equity claims, potential problems arising from a full

fair-value approach are shown and illustrated by a numerical example.

As a consequence, the revelation of disaggregated information, comprising the devel-
opment of book values as well as market values of debt, the development of owner’s
equity, and firm value information (value reporting) is required. A desirable disclosure
regime is derived in section 5. Section 6 finally contains a brief summary and an out-

look on future research.

2. The nature of fair value based measurement and its impact on the

presentation of a firm’s capital structure on the balance sheet

A firm’s capital structure is determined by the relationship between the amounts of debt
and equity. So consequently aspects regarding measurement of debt and equity are of
primary interest. Nevertheless, since measurement of assets determines the amount of
equity recognised on the face of the balance sheet, this aspect necessarily is also part of

the considerations in this paper.

Generally, fair value can be described as “the amount for which an asset could be ex-
changed, or a liability settled, between knowledgeable, willing parties in an arm’s
length transaction’. Consequently, a fair value should be a market price that can be
observed directly in the market. In those cases, however, where there is no active mar-
ket for the asset or liability itself or a similar asset or liability, direct observation is im-
possible. Then theoretical valuation models like the Capital Asset Pricing Model

(CAPM) or option pricing models have to be applied.

Both ways of determining fair values are not equivalent. The difference between them is
not only a technical one, but has also an economic dimension: A market price implicitly
presumes that an asset is to be purchased or sold or a liability settled. The result of e.g.
the CAPM, on the other hand, represents a value in use. Only if markets are perfect the
amount of any observable market price and the amount of the corresponding value in

use are identical, because otherwise arbitrage profit opportunities would exist.

If all items on the face of the balance sheet, including goodwill, were measured at their

fair values at initial measurement, and remeasured to their new fair values at every bal-

4 See IAS 39.9.
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ance-sheet date subsequent to initial measurement, or, in other words, if a full fair-value
approach was established, the balance sheet under the ideal condition of perfect markets
would portray the equation required for calculating the market value of equity by apply-
ing the discounted-cash-flow model’:

Market Value of _ Marktet Value of _  Market Value of
Equity Assets Debt

Within the IASB Framework, par. 67 states that “normally, the aggregate amount of
equity only by coincidence corresponds with the aggregate market value of the shares of
the enterprise”. This is at least partly due to the current state of the existing mixed-
accounting model underlying the TAS/IFRS, with the term “mixed-accounting model”
describing the fact that the system of IAS/IFRS currently applies both fair-value meas-
urement and measurement at cost (book values). Moving towards a measurement re-
gime that exclusively uses fair-value measurement would, apparently, partly resolve this

problem.

Although it is not maintained in this article that any standard setter actually aims at a
final state in which accounting standards follow the idea that a balance sheet should
imitate a business valuation by employing a full fair value approach, there are certain
indicators showing a tendency towards a full fair value approach. For example Mujka-
novic (2002) comes to the conclusion that the increasing relevance of fair value ac-
counting goes hand in hand with a history oriented balance sheet being abandoned in
favour of a balance sheet that reveals the present value of uncertain future cash flows®.

Wagenhofer (2006) comes to a similar conclusion’.

The current developments regarding the measurement of financial instruments may
serve as an illustrative example supporting this point of view and giving evidence of an

increasing relevance of fair values as an accounting measure. According to the revised

> IAS 32.22 formulates: “Changes in the fair value of an equity instrument are not recognised in the

financial statements.” On the other hand it has to be realised that equity or changes in equity result
from payments between equityholders and the corporation as well as changes in the fair values of as-
sets and liabilities. So if a full fair-value approach was established then changes in the fair value of eq-

uityholders’ residual claims would certainly be recognised on the balance sheet.
% See Mujkanovic (2002), p. 361.

7 See Wagenhofer (2006), p. 33.
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IAS 39 published in December 2003 any financial asset or financial liability could be
measured at its fair value (so called fair-value option). So accounting for financial in-
struments on a full fair value basis was possible, but not mandatoryg. Within an IASB
press release of 17 December 2003 it is said that ”many users support requiring all fi-
nancial assets and liabilities to be measured at fair value, but this was judged to be too
big a change to make at the present time™. So apparently, until its February meeting in
2004, the IASB intended to step by step establish a full fair-value approach, at least as

far as financial instruments are concerned.

Due to critical comments the IASB received especially from national standardsetters
regarding the fair value option, and despite the fact that there are Board members who
did not wish to alter the fair value option, the Board, however, decided to modify IAS
39 in June 2005: As a result, the comprehensive fair value option was withdrawn and
substituted by a limited option, applicable only under specific circumstances'’. Never-
theless, the long-term objective “to require that all financial instruments be measured at
fair value with realised and unrealised gains and losses recognised in the period in

. . 11
which they occur” remains unchanged .

As far as non-financial assets are concerned, the mixed-accounting model remains ',
Nevertheless it has to be asked whether a full fair-value approach, comprising non-
financial and financial assets as well as liabilities, is able to facilitate credit decisions by

providing useful capital-structure information.

See IAS 39 (2003), IN 16: “The Standard permits an entity to designate any financial asset or financial
liability on initial recognition as one to be measured at fair value, with changes in fair value recognised

in profit or loss.”

See attached note B: “Financial Instruments — An introduction to IAS 32 and IAS 39” to the IASB
press release of 17 December 2003: International Accounting Standards Board issues revised standards

on financial instruments.

See Amendment to TAS 39: Financial Instruments: Recognition and Measurement — The Fair Value

Option.
See IASB: Project Update: Financial Instruments from 18 January 2006.

For an overview regarding fair-value measurement of financial and non-financial assets see Wagen-

hofer (2006). p. 32.
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Even if a full fair value approach was established there would remain certain inconsis-
tencies regarding the imitation of a business valuation: The discounted-cash-flow model
appraises uncertain future cash flows to the entity by calculating their present value, and
then deducts the market value of issued debt. The balance sheet, on the other hand, by
its formal structure presents the sum of the measures of recognised assets and the sum
of the measures of recognised liabilities. Under realistic conditions, i.e. beyond the as-
sumption of perfect markets, the difference between both amounts is not necessarily the
same as the market value of equity. So as a result, a balance sheet based on a full fair-
value approach of accounting measurement cannot reliably serve as an instrument that
reveals the “real” market values of debt and equity. Whether it is, however, accepted as
an approximation for the market values of debt and equity or not, depends on the atti-

tude and belief of any individual user of accounting information.

Although it is clear that real markets do not meet the theoretical requirements of perfect
markets, the following analysis is conducted under the (idealistic) assumption that man-
agers within corporations practise value oriented management, and that the right hand
side of a balance sheet contains a reasonable approximation of the market values of debt
and equity if a full fair-value approach is established. It will be shown that even under
these circumstances the exclusive disclosure of full fair-value based capital-structure

information may be misleading from creditors’ perspective.

3. Predictive power of capital-structure information and accounting for

stewardship from a creditor’s point of view as relevant issues

According to the IASB Framework “the objective of financial statements is to provide

information about the financial position, performance and changes in financial position

. . . . . . .. 13
of an enterprise that is useful to a wide range of users in making economic decisions” .

It can be assumed that investors and creditors are primarily interested in assessing “the
amounts, timing and uncertainty of future net cash flows into the entity, and eventually

to them”'.

5 TASB Framework, par. 12.

" Willis (1998), p. 855.
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Therefore, from a creditor’s point of view and due to the contractual nature of his claim
it is crucial for him to be able to properly assess a (potential) borrower’s default risk by
conducting financial-statement analysis. In this context the New Basel Capital Accord
requires that a bank should at least analyse each item listed in par. 264 - 265 for assess-
ing a borrower’s risk. One criterion in this context regarded to be important is the “capi-
tal structure and the likelihood that unforeseen circumstances could exhaust its [i.e. the

. . .. 15
borrower’s] capital cushion and result in insolvency”

. However, the aspect of meas-
urement of debt and equity is not addressed by the Basel Committee although this might

be crucial for achieving reliable and robust results from financial-statement analysis.

Empirical studies support the hypothesis of the predictive power of capital-structure
information. Ewert & Szczesny (2002) for example show that, based on an investigation
of the files of 260 credit transactions by German banks, there is a significant relation-
ship between the capital structure of a borrower and the rating result as well as the credit

default risk'®.

According to the Basel Committee the impact of an enterprise’s capital structure on its
credit default risk is both plausible and intuitive'’. In order to achieve plausibility and
intuition, an underlying model that serves as a rationale for specific if-then statements is
required'®. One possible if-then statement would be the following: If the amount of debt
or the debt-equity ratio increases in time, then an entity’s risk to become insolvent in-
creases. Financial statements in this context serve as a “database” for directly observing,
or calculating the “if-component” in order to draw a conclusion regarding the economic

consequences.

One theoretical model within corporate finance literature dealing with capital-structure
decisions is the model developed by Kraus & Litzenberger (1973). This approach, based
on a single period state-preference model, seeks to derive the optimal debt-equity mix

which maximises the market value of an enterprise. It is shown that a firm’s financing

'> Basel Committee on Banking Supervision (2001 a), par. 265.

' See Ewert & Szczesny (2002), p. 586. Since the data used for this study refer to medium sized German
enterprises, it can be assumed that they are based on German accounting rules. This means that capital

structure information is based on book values rather than fair values.
7 Basel Committee on Banking Supervision (2001 a), par. 264.

'® See Schneider (1989), p. 636.
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mix determines the future states in which the firm becomes insolvent. Nevertheless this
result depends on the crucial assumption that the set of possible future states of the
world as well as the corresponding amounts of earnings before interest and taxes are

exogenously given.

In addition to this, the model does not include potential conflicts and informational
asymmetries between management, representing shareholders, and creditors. As far as
these aspects are concerned, for example Jensen & Meckling (1976) as well as Jensen &
Smith (1985) have shown that there are incentives to deteriorate creditors’ wealth in
order to enhance shareholder value, and they have analysed sources of agency costs of
debt and their potential impact on the value of a firm and equityholders’ as well as deb-
tholders’ wealth. So the aspect of accounting for stewardship and management’s ac-
countability for the resources entrusted to it by creditors is of high relevance'®, because
especially in a multiperiod context management can make decisions that alter the finan-
cial structure of an enterprise, and these decisions have an impact on future cash flows
to creditors as well as the market value of debt. Besides these agency-theory related
articles Leland & Pyle (1977) for example address the problem of asymmetric informa-
tion between an owner-manager and creditors. They derive conditions under which the
enterprise’s financial structure can serve as a reliable signal indicating the true quality

of the enterprise (i.e. the value of the enterprise’s investments).

It has to be asked whether theoretical models like those mentioned above can serve as
an underlying rationale for conducting financial-statement analysis. Within capital-
structure literature™ theoretical models are often created and then used as technical in-
struments to analyse and explain the impact of financing decisions on shareholders’
and/or creditors’ wealth, given a certain situation determined by a given set of future
cash flows and taking into account the existence of incentive problems and informa-

tional asymmetries.

Unfortunately, a creditor, trying to assess the risk resulting from a potential or existing
credit transaction, has a quite different view on an enterprise that wishes to borrow

money: He tries to assess uncertain future cash flows attributable to his (potential) fi-

Y TASB Framework, par. 14.

% For a comprehensive overview regarding issues related to capital-structure theory see Harris & Raviv

(1991).
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nancial claim. These cash flows are not exogenously given. Financial-statement analysis
cannot rely on a given set of future cash flows but attempts to generate a probability
distribution of future cash flows from accounting data. So theoretical models taken from
the field of theory of finance show the relevance of an enterprise’s financial structure
regarding its value, as well as the potential reasons for this relevance, but they do not
answer the question what kind of measurement on the face of a balance sheet better
supports the assessment of future cash flows to creditors. So as a result from these con-
siderations, the following section 4 analyses in how far a full fair value approach sup-
ports creditors in their effort to properly assess credit risk by conducting financial-
statement analysis, and if full fair-value accounting provides useful capital-structure

information to creditors regarding their informational needs to
e predict future cash flows, and to

e assess management’s stewardship as far as their financial claims are concerned.

4. The relationship between fair value measurement and the revelation of
credit risk

4.1 The options analogy of equity claims

This section is based on the following requirements of conducting financial-statement

analysis for credit rating purposes:

e Conclusions derived from financial-statement analysis should be based on the
existence of reliable and robust if-then rules (i.e. an appropriate underlying

model);

e (Conducting financial-statement analysis should provide a way to disaggregate

creditor’s risk so that sources of uncertainty can be identified;

¢ Financial-statement analysis should be able to cope with behavioural risks (i.e.
unforeseeable financial decisions) and therefore reveal management’s decisions
concerning the firm’s financial structure as a fundamental cause of changes of

creditor’s risk.

In order to meet these requirements, the interpretation of financial claims as options can
be helpful, not primarily as an instrument for valuation purposes, but as a framework

that enables creditors to identify certain sources of the risk they are bearing.
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Within a single-period context, equityholders have a call option on the firm (i.e. the
right to repurchase the firm), expiring at the end of the period. The exercise price is
equal to the principal amount of issued debt (amount that has to be paid to creditors
when all liabilities are due at the end of the period). Creditors, on the other hand, own
the firm which is equivalent to a call option on the value of the firm with an exercise
price that is equal to zero. At the same time creditors have written a call option on the

firm with an exercise price that is equal to the principal amount of issued debt?'.

In a multi-period context, however, the situation becomes more complex. The manage-
ment of an enterprise, representing its equityholders and acting in their interest, at the
end of every period has to decide whether to repurchase the right to control the enter-
prise or not. Equityholders will meet their contractual obligation to pay off liabilities
that mature at the end of a period, or, in other words, they exercise their call option on

the firm value if the following condition holds:

total amount of li-
- abilities that mature
at subsequent periods,
measured at fair value

firm value if
operations
continue

amount required for settlement
of liabilities that mature at the
end of the current period

Otherwise this option is not exercised and the firm becomes insolvent (equityholders

default on debt payments).

In addition to this, equityholders still have another option: At the end of every period
they (or management representing them) have to decide whether to continue operations
or to abandon the firm’s current operations in order to realise the resale values of the
firm’s assets on the second-hand market. This means that equityholders have a real op-
tion to abandon for salvage value, or, in other words, to switch from the “continuing
mode” to the “liquidation mode”. Operations continue, i.e. the switching option is not

exercised, if:

2! For an intuitive illustration of this options analogy see for example Ross, Westerfield & Jaffe (2002),

pp. 633-640.
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i ; resale value settlement value
firm value if fai 1 :
operations con- - alr vatie > of assets ~  of debtin the
tinue of debt (liquidation case of liquida-
value) tion

_
- Y - e -
fair value of equity under the going due to limited liability, the amount
concern assumption eqUityhOIderS will receive if 11qu1—
dation occurs will be more than
zero, or at least equal to zero.

In this context the term “settlement value” can be described as a creditor’s exposure in
the case of immediate liquidation of the borrowing entity (i.e. the amount required to
repay debt obligations). The settlement value of a credit claim is equal to its book value
(carrying amount) according to IAS 39, par. 9, which requires application of the effec-
tive interest method, since if liquidation occurs this is the amount the enterprise is

obliged to pay to the creditor™.

There are certain consequences from the options analogy of equity claims for assessing
creditors’ risk. In a multi-period context, credit risk is influenced
® by the probability that a firm’s operations are abandoned due to insolvency or
deliberate liquidation before debt matures, and
e by the relationship between the amount of uncertain cash inflows resulting from
liquidation (i.e. the resale prices of the firm’s assets) and the amount of claims to

be repaid in the case of liquidation (settlement value of debt).

As will be shown later, there is no known general financial rule that facilitates a predic-
tion of the probability distributions of the future payments to creditors, based on the
knowledge of the present and earlier amounts of the variables that determine equity-
holders’ options to be in the money or not, as well as the observation of management’s
decisions made in the past. Even if equityholders’ options to switch from the “continu-

ing mode” to the “liquidation mode” and to default on credit payments result in the

22 According to TAS 39, par. 9, the amortised cost of a financial liability is the amount at which the liabil-
ity is measured at initial recognition minus principal repayments plus the cumulative amortisation us-
ing the effective interest method of any difference between the initial amount and the maturity amount

in the case of debt issued at a discount.
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firm’s operations to continue now, it may occur that in the future the firm’s operations
are abandoned and the firm becomes insolvent. So apparently, looking at the variables
that determine whether an option is currently in the money or out of the money and how

it developed in the past only provides history-oriented information.

But, on the other hand, looking at what management has done in the past in order to
influence the sharing of risk between creditors and equityholders is of importance be-
cause it might reveal that management has made investment and financing decisions in
the past pursuing a strategy to deteriorate creditors’ wealth in order to increase equity-
holders” wealth (shareholder value), and so to benefit from the option-like structure of
equityholders’ claims (options to default on debt payments and to deliberately abandon

the firm’s operations for salvage value in the future)™.

Debtholders, as a reaction to this, might want to add restrictive covenants to credit con-
tracts that impose certain restrictions on management’s financial decisions in order to
reduce or avoid debt induced agency problems. In this case, current as well as potential
creditors are interested in monitoring management’s compliance. Non-compliance then
will lead to subsequent decisions made by creditors, e.g. withdrawal of credits. Addi-
tionally, if management’s behaviour regarding its financing decisions is observable it
determines its reputation in the credit market which, in turn, has an impact on manage-
ment’s ability to raise additional debt in the future. Therefore, observing management’s

behaviour in the past probably has an impact on its future behaviour. So the basic idea

> See for example Jensen & Smith (1985), p. 111, for illustrations of possible strategies to maximise
shareholder value at the cost of debtholders. See as well Jensen & Meckling (1976), p. 336, emphasiz-
ing the options analogy of equity in the context of owner-debtholder conflicts. Harris & Raviv (1991),
p- 301, give an intuitive explanation for the possibility of shifting wealth from debtholders to equity-
holders: “Conflicts between debtholders and equityholders arise because the debt contract gives eq-
uityholders an incentive to invest suboptimally. More specifically the debt contract provides that if an
investment yields large returns, well above the face value of debt, equityholders capture most of the
gain. If, however, the investment fails, because of limited liability, debtholders bear the consequences.
As aresult, equityholders may benefit from ‘going for broke’, i.e. investing in very risky projects, even
if they are value decreasing. Such investments result in a decrease in the value of the debt. The loss in
value of the equity from the poor investment can be more than offset by the gain in equity value cap-
tured at the expense of debtholders.” For an illustrating numerical example, referring to management’s
financing decisions and emphasizing the options character of equity and the value of equityholders’

option to default on debt payments, see Trigeorgis (1997), pp. 168-169.
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of modelling equity claims as options and observing current and earlier amounts of

variables that determine whether an option is exercised or not, is in fact future oriented.

In this sense the “options model” provides a certain view on the risk structure of credit
claims and therefore can be seen as a formal pattern of disaggregating creditors’ risk in
order to distinguish between the influence of
¢ the development of market parameters in time, e.g. market prices of assets and
interest rates, or the market’s expectations regarding the enterprise’s future cash
flows, and
¢ management’s financial policy, i.e. management’s decisions regarding changes
of the financial structure of the firm (investment and financing decisions)
as relevant sources of credit risk in the sense of uncertainty of future cash flows to

creditors.

The remainder of section 4 will illustrate these considerations, and in this context show
that there are serious problems arising from exclusively reporting capital-structure in-
formation based on a full fair value approach of measurement. It will then serve as a
basis for conclusions regarding measurement and disclosure rules that enhance and not

reduce decision usefulness of financial reporting information.

4.2 Characterisation of the time-uncertainty setting for the analysis of
capital-structure disclosure based on fair values

If a balance sheet is assumed to serve as an instrument for the approximate disclosure of
the market values of debt and equity, then in a multi-period context time and uncertainty
can be modelled by an event-tree (see Figure 1). As a consequence, the fair values of
assets as well as liabilities can be calculated as present values, based on the CAPM, in a

retrograde way.
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node 4
CFy ™"
node 2 node 5
node 1 + —
VO node 3 node 6
148 CFy "
node 7
CF5 ™~
| | |
| | |
t=0 t=1 t=2

Figure 1: Event-tree showing the possible cash flows and values of the
enterprise at each date in the two period case

This event-tree corresponds with a sequence of information partitions of the uncertain

outcomes (states) at date t=2 in the two-period model**

. As displayed in Figure 2, the
information about the possible future states at date t=2 becomes progressively finer as
time evolves. At date t=0, all the states 1, 2, 3, and 4 are possible states at date t=2.
Moving from date t=0 to date t=1, and assuming for example that the upper branch of
the event-tree has been chosen, additional information has been gained since now it is

clear that only the states 1 and 2 are possible.

* For a formal definition of the concept of information partitions see Magill & Quinzii (1996), p. 215-

216.
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State 1

State 2

State 3

State 4

Figure 2: Sequence of information partitions

Using this way of modelling, and depending on the occurring state of nature at date t=1

(i.e. node 2 if good conditions occur or node 3 if bad conditions occur within the event-

tree), a present value at date t=1 (V1+, V| ) can be calculated by discounting the rele-
vant expected future cash flow (node 2: calculated from CF,'*, CF; ™ ; node 3: calcu-

lated from CF, *, CF, ), minus a risk premium, at the risk-free rate of return. Rolling

back to date t=0 the value V|, is calculated by discounting the expected value at date 1

(calculated from V;", V{") minus a risk premium at the risk-free rate of return.



16 Section 4

4.3 Analysis of the relationship between credit risk, the fair (market)
value of debt, and the debt-equity-ratio based on fair value measure-

ment?

4.3.1 A changing fair value of debt as an indicator of changing credit risk
under simplified conditions?

Credit risk is revealed by the probability distribution of future payments to the creditor.
It is determined by the existence of future states within the event-tree in which the bor-
rower becomes insolvent, by their respective probabilities, and by the amount that the
creditor will be repaid in the case of insolvency”. So in this context the question arises
whether changes in the fair value of debt can serve as a measure of changing credit risk

or not.

According to the concept of value additivity the amounts of the fair values of the enter-
prise, and of debt and equity attributed to the respective nodes within the event-tree are

calculated according to the following formula®’:

Hu — Ty * Ftot | ~Spatot |
~ 10 i Cov(Viy +CFy5Ty)
V. = E(V’ilt)—i_E(C zilt)_ O'i[ =+ 1+
=
1+, I+,
;uM—Vf ~0 -
(1) ~ - ——*Cov(V,; +CF,;ry)
— E(Vt-?l)+E(CFt_€l) _ G]%/[ t+1 1 m
1+rf 1+rf
A =15 JE L CRE . >
% C 2 COV(V 1+CF l;rM)
+ E(thl)-i_ E(Cthl) _ 0'1%,1 1+ +
I+r; I+,

» The considerations in this paper concentrate on fair-value based capital structure information. For a

detailed analysis concerning capital structure information based on book values see Schneider (1989).
6 See Basel Committee on Banking Supervision (2001 b), par. 12.

?7See for this formula as well as the underlying concept of value additivity Copeland & Weston (1988),
p. 203.
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where

C F[tOl

EWVY

E(CF)

¥

™

Uy = E(Ty)

lE(7M)—”fJ

i

Cov(V7y)

Hy —Tf
i

a firm’s cash flow at date t that is allocated to creditors
and equityholders;

cash flow received by creditors at date t;

cash flow received by equityholders at date t;

total value of the firm at date t;

value of debt at date t;

value of equity at date t;

expected future value of the firm at the end of the period;

expected future cash flow of the firm at the end of the pe-
riod;
risk-free rate of return;

the rate of return on the market portfolio;

the required return on the market portfolio (expected rate
of return);

price of risk (slope of the security market line);

the variance of the market portfolio’s rate of return;

the covariance between the future value of the firm and

the rate of return on the market portfolio;

market price per unit of risk.

In order to identify possible rules that provide a general relationship between the fair

value of debt and credit risk it is helpful look at a simplified scenario:

An enterprise (the borrower) has issued zero-bond like debt (i.e. cash flows to

the creditor only occur at the terminal nodes of the event tree at date t=N).

The risk free rate of return ( re ) is equal to zero.

Economic agents are risk neutral (i.e. there is no risk premium).

In this case, equation (1) can be reduced to the following expression:

2)

V' = E(CFi")= E(CFY)+E(CFY)
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Then, under these assumptions, the market value of debt at every date is equal to the

expected value of the future cash flow to the creditor.

Assuming additionally that for all future states at the final date within the event-tree in
which the borrower becomes insolvent, the amount the creditor will be repaid is the
same”®, leads to the following general if-then statement regarding the relationship be-
tween the development of the fair value of debt in time and the risk of default: If the fair
value of debt increases then credit risk decreases since obviously the probability of de-

fault has decreased and vice versa.

If instead the assumption that for all future states in which the borrower becomes insol-
vent the amount the creditor will be repaid is the same, is dropped, then an increasing
fair value of debt as time progresses does not necessarily go hand in hand with a de-
creasing probability of default and vice versa, because the effect of a changing probabil-
ity of default may be outweighed by a higher or lower amount of money the creditor
receives in the case of insolvency. So, since the market value of debt reflects the mar-
ket’s expectations regarding future payments to the creditor which are influenced by a
mix of the probability of default and the respective amounts creditors are repaid if in-
solvency occurs, it is not possible to distinguish between these two sources of uncer-
tainty based on observing a change in the market value of debt. There especially is no
general rule that the probability of default increases as the volume of debt measured at

fair value increases.

Figure 3 illustrates this: Although the amount of the expected future cash flow decreases
if the upper subtree is chosen (increases if the lower subtree is chosen), the probability
of insolvency remains unchanged no matter whether the lower or the upper subtree is

chosen.

2 PFor all future states at the final date in the event-tree in which the borrower will not become insolvent,

the amount the creditor will be repaid is the same anyway since it is fixed by debt contract.
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CF=100 (no insolvency)

CF=30 (insolvency)

CF=100 (no insolvency)

CF=50 (insolvency)

Figure 3: Interaction between creditors’ expected cash flow at date t=2

and the probability of default

4.3.2 A changing debt-equity-ratio as an indicator of changing credit risk

under simplified conditions?

In this section it is shown that there is no general relationship between the development

of a firm’s debt-equity-ratio and credit risk. The analysis is carried out within a two-

period framework which is shown in Figure 4. The firm’s cash flows at the respective

states of nature (s) at the final date t=2 (C. {f’;) are allocated to creditors (CFZI,)S) and

equityholders (CFfS). The same simplifying assumptions that were made in section

4.3.1% apply in this section.

2 T.e. zero-bond like debt, a risk free rate of return (7 f ) that is equal to zero, and risk neutrality.
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CE} =CH\+CE;
o) 120=100+20

i 5 CEY =CE)+CE,
130=100+30
CH3=CH3+CE}
1-p, P 240=100+140
1-ps CE}{=CE,+CE,
lower subtree 50=50+0

Figure 4: Future cash flows within the two-period time-uncertainty setting

The formal definition of the debt-equity-ratio (D/E-Ratio) and the relationship between

the D/E-Ratio and the debt ratio® under the above made assumptions are shown in

Equation (3):
E(CFP E(CFP
D/ E - Ratio = S 12): _BCh) 5
E(CFE) E(CFY)-E(CFY)
(3)

E(CF}. /
_ (CFtot

| E(CFy /
E(CF")

The debt ratio (D-Ratio) itself at date t=0 within the two-period scenario can be calcu-

lated according to equation (4):

% The debt ratio under a fair value measurement regime is equal to the ratio of the fair value of liabilities
to the fair value of the firm. An increasing debt ratio leads to an increasing debt-equity-ratio and vice

versa.
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@) p_Ratio=P" Py *CEL XN py *(LE py )5 CO N (1= py )% py # CF2, + (1= p, ) (1- py ) * CF,
P Pz*CFzr,Ult 1’71*(1 2)*C 2w[+(1_[71)*[73*c 2t,03t+(1_l71)*(1_[73)*c 2mz{

;

If, for example, at date t=1 the lower subtree in Figure 4 is chosen then, since

p+({-p)=1, moving from date t=0 to date t=1 leads to equation (5) (the frames em-

phasise the relevant differences between the two equations):

3

5) b ratioe P13 F CE N P * U p3)* CEY (L= py)* ps * CFy + (1= p))* (1 - ps ) * CFS
PiXPs *CF% F py (1 ps)* CF% (1= py)* ps * CFY + (1= py)* (1= p3) * CFy

Under the additional assumption that p, = p, = p; =0.5, all probability weights within

the above terms amount to 0.25 and, as a consequence, the impact of differing probabil-
ity measures of up- and downward movements within the event-tree for the calculation
of expected values is eliminated. In this case the debt ratio as well as the debt-equity-
ratio are only determined by the relationship between the sum of the debt related cash
flows attributed to the respective states at date t=2, and the sum of the firm’s total cash
flows attributed to the respective states at date t=2. As a consequence, due to the asym-
metric pattern of debt related cash ﬂows31, the sum of cash flows attributed to the enter-
prise may rise while the sum of debt related cash flows decreases, which leads to a de-
creasing debt ratio as well as a decreasing debt-equity-ratio, and therefore provides that
there is a contradiction between the traditional capital structure hypothesis, stating that
there is a negative correlation between the debt-equity-ratio and credit risk, and the re-
sult of the model. The calculation of the respective debt ratios at date t=0 and t=1, based
on the numbers given in Figure 4, illustrates this, assuming that 100 is the amount of
money that has to be repaid to creditors at date t=2:

t=0: 0.25*(100+100+100+50) — 065
0.25%(120+130+240+50

—1: 0.25*(100+50+100+50) 5
0.25%(240+50+240+50

*! Due to the nature of debt a creditor at maturity is paid the amount of money that is fixed by the debt
contract if no insolvency occurs. In this case, only equityholders benefit from cash flows that exceed
the amount repayable to creditors. If, instead, a borrower becomes insolvent, then due to limited liabil-

ity debtholders to a high degree bear the consequences.
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Moving from date t=0 to date t=1, the debt ratio and, as a consequence, the debt-equity
ratio decreases (0.52 < 0.65) while the probability of default increases (0.5 > 0.25), and
the amount of creditors’ expected future cash flow decreases (75 < 87.5). So credit risk

increases.

On the other hand, an increasing credit risk may as well go hand in hand with an in-
creasing debt-equity-ratio. This can easily be shown by modifying the scenario dis-

played in Figure 4:

CE{ =CE}+CE;
[ 200=100+20

P CE% =CE, +CE,

340=100+30

CES =CE}+CEy;
1-p, P 240=100+140

1-ps Chj=CE+CE,

lower subtree 50=50+0

Figure 5: Future cash flows within a modified setting

Now, moving from date t=0 to date t=1, the debt ratio and, as a consequence, the debt-
equity ratio increases (0.52 > 0.42) while the probability of default increases (0.5 >
0.25), and the amount of creditors’ expected future cash flow decreases (75 < 87.5). So
credit risk increases:

t=0: 0.25*(100+100+100+50) —042
0.25%(200+340+240+50

t=1: 0.25”‘(100+50+100+50)_052
0.25%(240+50+240+50

So even in this extremely simplified setting it is impossible to generate reliable what-if-

statements regarding the impact of an observable change in a firm’s debt-equity ratio on
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the components of credit risk. Introducing the influence of different probabilities of up-

ward and downward movements to the event-tree does not alter this result.

4.3.3 Consequences for a more general setting regarding the contractual
structure of debt

In a more general setting compared to section 4.3.1 and 4.3.2, there is no formal rela-
tionship between a firm’s capital structure, measured as its debt-equity-ratio on a fair
value basis, and credit risk. If an enterprise has issued debt with contractual cash flows

attributed to more than just the terminal date, and if the risk free rate of return (rf) 1S

greater than zero, and if eventually economic agents are risk averse (i.e. there is a posi-
tive risk premium), then there is not only an impact of the informational progress as
time evolves on the market value of debt and the firm Value32, but also an impact of a
positive interest rate and the timing of contractual cash flows attributed to individual
debt contracts (and therefore the intertemporal allocation of risk) as well as the amount
of risk premiums attributed to debt. More than this, the development of market parame-
ters in time and payments to and from debtholders and equityholders, changing the
amounts of issued debt and equity, influence the fair values of debt and equity which

are presented on the face o a balance sheet under a fair-value measurement regime.

The formal structure of the present-value calculation according to equation (1) illus-
trates that the amount calculated refers to the present moment in time. To say that only
fair values, in contrast to book values, are future-oriented’> , neglects that once the pre-
sent value is calculated and disclosed, it is impossible for the user of this information to
reassess the amounts, timing and uncertainty of future cash flows without access to the
original underlying data required for the calculation. Capital structure disclosure exclu-
sively based on fair values therefore represents the highest possible level of aggregation
of information. This level of aggregation and the fact that fair values not only embody
an assessment of the mere quantity of risk, but also a monetary valuation of risk, rather

hinders than supports banks in their effort to make an appropriate assessment of credit

32 This informational progress was shown by the sequence of information partitions in Figure 2.

3 See for example Shim & Larkin (1998), p. 40.
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risk as a combination of the probability of default of a borrower and the amount of

money a creditor would be repaid in the case of a borrower’s default.

So using capital-structure information exclusively based on fair values for credit rating
purposes may be misleading since banks as users of capital-structure information nei-
ther can identify the reasons for a reported change of the firm’s capital structure nor are

they able to draw reasonable conclusions regarding a borrower’s credit risk.

4.4 Strategies to expropriate debtholders and the relevance of account-
ing for stewardship®

As there is no general formal rule that provides a link between a reported capital-
structure change and the intertemporal development of debtholders’ risk, what remains
as a basis for deriving if-then statements and potential capital-structure management
rules results from the options analogy of equity and the fact that management can pur-
sue financial strategies that make it possible to expropriate debtholders in order to in-
crease shareholders’ wealth®. So it is important to find if-then statements that help deb-
tholders to build prospective covenants (or internal capital management requirements),
and, as a consequence, are helpful in preventing management from employing strategies
that lead to debtholder expropriation. Prospective covenants as well as internal capital-
management requirements only make sense if debtholders are able to monitor manage-
ment’s compliance with these rules. This leads to accounting for stewardship as a major

function of financial reporting.
Fundamental and well known strategies of debtholder expropriation are:
e the strategy of risk shifting (asset substitution), and

e the strategy of paying dividends to equityholders financed by incurring addi-

tional debt or partly selling the firm’s assets.

At this point the ideal world of perfect capital markets is left behind. Nevertheless, as it is usual in the
field of corporate finance, the formal instruments for calculating present values of uncertain future

cash flows are still used although they are designed for the environment of perfect capital markets.

¥ See section 4.1 regarding these aspects.



The relationship between fair value accounting and the revelation of credit risk 25

Both are convenient ways to raise the current value of equityholders’ option to default at
a future date or to reduce the financial input of equityholders which leaves a greater

portion of risk with the debtholders.

Pursuing a strategy of risk shifting allows management to transfer risk from equityhold-
ers to debtholders by choosing high risk projects. Finding protective covenants against
this strategy, however, most likely is not practicable since the degree of risk of an in-
vestment project is not easy to measure, and since it is impossible to tell whether an
investment project is chosen just in order to shift risk to debtholders or as a result of

investors’ risk attitude.

As far as debtholder expropriation strategies by paying dividends to equityholders are
concerned, finding protective covenants is possible. If management incurs additional
debt, or partly liquidates the firm’s assets, and uses this additional cash amount to fi-

nance a dividend payment to equityholders then, according to the value-additivity prin-

ciple (V" =VE+VP = AV = AVE + AV?), the result is a redistribution of wealth

from those debtholders who already held claims before management’s action to equity-
holders. This is because the market value of equity goes down by less than the amount

of the dividend payment™.

As a consequence, potential debtholders could impose two restrictions to a borrower’s

capital structure management:

1. Additional debt, incurred by management, must lead to an increase of the firm value
by the same amount and therefore has to be spent as an investment outlay in order to
prevent management from using this additional debt for a dividend distribution
payment. The rationale behind this restriction that limits debt expansion to an in-
crease of the firm value is as follows: Violating this restriction means reducing the
(present) discrepancy between the firm value and the market value of debt that ma-
tures in the future. The firm value here serves as a “cushion” that keeps equityhold-
ers’ option to default out of the money37. At the same time, violating this restriction
means to raise the exercise price of equityholders’ option to continue operations (to

repurchase the right to further control the enterprise).

3 See the illustrating examples at Franke & Hax (2004), p.431 — 435.

37 See section 4.1 for the options analogy of equity claims.
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2. It is necessary to add a restriction to prevent management from pursuing a dividend
induced expropriation strategy where the dividend payment is financed by abandon-
ing certain investment projects for their resale value. So the amount of a dividend
payment at the end of a period should be limited to the amount of a previous in-

crease of the total firm value resulting from the firm’s investments.

Of course there can be no guarantee that management’s compliance with the above re-
strictions will keep equityholders’ default option out of the money. Furthermore, the
risk debtholders are facing can of course change in time due to the risk characteristics
embodied in the event-tree. Despite these limitations both restrictions may serve as a
first step to formulate financial covenants that protect creditors by reducing the chances
for management to intentionally expropriate debtholders by altering the firm’s financial

structure38.

The numerical example in the following section 4.5 illustrates the considerations within
the previous sections 4.1 to 4.4, before suggestions regarding a set of information that
meet the requirements resulting from the idea of ex post monitoring management’s be-

haviour are then made in section 5.

4.5 A numerical example®

Initial scenario: Underlying assumption of the following considerations is that there is
an arbitrary enterprise that is founded at date t=0, with a useful life of two periods (until
t=2). Management, representing the enterprise’s owners, acts in the owners’ interest and

therefore aims at the maximisation of shareholder value.

¥ The suggestions made here in principle are in line with the ideas of the High Level Group to replace
the system of legal capital in order to protect creditors by a solvency test: Creditors can be better pro-
tected if an adequate solvency test is developed. According to a solvency test, a company can only
make distributions to shareholders if the company remains solvent after the distribution.” See High
Level Group (2002), p. 78. But the required balance sheet test or net assets test which requires assets to
fully cover or exceed liabilities after a dividend distribution does not cover the risk of expropriation
creditors are bearing.

* The example is based on Drukarczyk (1993), p. 283. All calculations required for this numerical ex-

ample are shown in the appendix.
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Under the additional assumption that investment and financing decisions only are made
at date t=0, and that there are no intermediate payments until t=2, the enterprise can be
described by its cash flows (CF) and the probabilities (p) attributed to the nodes within

the event tree in Figure 6.

node 4
CF,"™ =1600
p2++ =0.3
node 2 node 5
CF,"=0 CF, "= 1000
p1+ =0.3 pz_ T = 0.3
node 1
CFy=-71.20
investment outlay
node 3 node 6
CF, =0 CF," =600
p1_ =0.7 p2+- =0.7
node 7
CF, =0
p2 =0.7
| | |
| | |
t=0 t=1 t=2

Figure 6: Cash flows of the enterprise and the probabilities attributed to the future states
of the world

The investment is financed by issuing common stocks and raising a bank loan. Having
homogenous expectations regarding the future cash flows resulting from the investment,
equityholders and bank A each make a contribution to the investment outlay that
amounts to the fair value of their respective claim at date t=0, as shown in Figure 7. So
the bank’s contribution to the investment outlay at date t=0 amounts to 47.73, assuming

that its contractual claim at date t=2 is a payment of 550.
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V =1600
. D =550
D/E-Ratio:
55 E =1050
V=613.20 V =1000
D =518.87 < D =550
E =94.33 E =450
V=71.20
D =47.73
E =23.47
V=47.17 V =600
D/E-Ratio: D =25.94 D =550
2.03 E=21.23 E=50
D/E-Ratio: V=0
1.22 D=0
E=0
| | l
=0 t=1 t=2

Figure 7: Fair values of the firm, fair values of debt and equity, and the resulting debt-
equity ratios (D/E-Ratio)

At date t=1 bank A wants to identify whether its risk has changed or not. It is provided
the financial statements of the enterprise for the first period. The balance sheet is pre-
pared by applying the full fair value approach of measurement. The bank is familiar
with the traditional capital-structure hypothesis stating that an increasing debt-equity
ratio (D/E-Ratio) indicates a deterioration of the enterprise’s financial position and

therefore an increasing credit risk and vice versa.

Figure 7 shows that in contrast to the traditional capital-structure hypothesis, reassess-
ing the enterprise’s risk of default, based on its fair value measured capital structure,
would be misleading: If management reports an “improved” capital structure (i.e. the
debt-equity ratio drops to 1.22), the bank’s risk, measured by the probability that insol-
vency occurs at date t=2, increases®’. If, instead, the debt-equity ratio increases (5.5) the

risk decreases (in this particular situation there is no risk at all).

“ For a similar argumentation referring to the interaction between the amount of debt (instead of the

debt-equity ratio) and the enterprise’s credit standing, see for example Starbatty (2001), p. 549.
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On the other hand the bank, being reported the value of the enterprise, the settlement
value of the loan in the case of early settlement (162.20*"), and the assumed salvage
value of the firm’s assets (60) at date t=1 will conclude that management while not ex-
ercising the option to switch from the “continuing mode” to the “liquidation mode” if
node 3 occurs clearly acts against the bank’s interest*>. Therefore, reducing capital-
structure information to a fair value based debt-equity ratio furthermore helps manage-
ment to conceal that it acted against the bank’s interest by not liquidating the enterprise
at date t=1. Only if the bank has detailed information, corresponding with the options
nature of equity, it might demand to renegotiate the terms of credit or even withdraw the

money if the credit contract comprises appropriate covenants.

It might be argued that the options analogy is not needed because the change of the
sheer amount of debt, measured at its fair value and so indicating a gain or a loss of the
bank’s wealth, is an appropriate indicator of the bank’s risk position. For the given
situation this is true since the bank’s risk, again measured by the probability that insol-
vency occurs at date t=2, increases as the fair value of debt decreases and vice versa.

But this cannot be generalised as is shown by the following modification.

First modification: It is now assumed that management immediately after date t=0
raises another (risk free) loan from a different bank B (so that bank A has no informa-
tion about this additional transaction), maturing immediately after date t=1**. This addi-
tional loan is used to finance an additional one-period investment. The resulting distri-

bution of cash flows immediately after date t=1 to the enterprise (1300 if node 2 occurs,

1 According to the “zero-bond-like” time structure of payments this amount can be calculated as follows:

550 :
ﬁ —1=12.3945. So the contractual rate of return amounts to 239.45 %, and the amortised

amount at date t=1 is equal to 162.20.

** Liquidation in this situation clearly would make sense since the liquidation value (60) exceeds the
value of the enterprise if operations continue (47.17). Only due to the options nature of equity, man-
agement, acting in the shareholders’ interest, decides to continue operations. Nevertheless in this par-
ticular situation managements decision does not deteriorate bank A’s position since management’s be-

haviour was anticipated by bank A at date t=0.

* The amount to be paid to bank B after date t=1 being 300, and the riskless rate of return being 6 %, this

additional credit amounts to 283.02 (= 300/1.06) since there is no default risk.
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300 otherwise), and to the second bank B (300) as well as dividend distribution pay-

ments to equityholders (1000 if node 2 occurs, 0 otherwise) are shown in Figure 8.

As a consequence of this modification the fair value based debt-equity ratios at date t=1
immensely differ from those in the initial scenario, although the risk situation from bank
A’s perspective has not changed at all. Looking at the total amount of debt, measured at
its fair value at date t=1 if node 3 occurs, it is almost seven times as high as at date t=0,
which one would expect to indicate an improved credit standing. However, the risk in

fact has increased.

V =1600
D/E-Ratio: ]1:) _= 15055%
0.75 -
V =613.20+1300 V =1000
V=71.20 D =518.87+300 D =550
D =47.73 E =94.33+1000 E =450
E =23.47
V =401.39
D =330.75 V =47.17+300 V =600
E =70.64 D = 25.94+300 D =550
E=21.23 E=50
D/Ez-léguo: D/E-Ratio: V=0
' 15.35 D=0
(4.68) E=0
! |
t=0 t=1 i

Figure 8: Modified amounts under the assumption of intermediate payments (The fig-
ures in parenthesis and italics at date t=0 represent the amounts taking into ac-
count the decisions made by management immediately after date t=0.)

Second modification: Based on the situation described within the initial scenario, man-
agement now intentionally at date t=1 alters the firm’s capital structure if node 2 occurs
in order to maximise shareholder value. The firm receives an additional amount of debt
from bank B, promising a contractual payment of 450 at date t=2 (which is equal to

45% of the total amount of debt outstanding at date t=2).

Both credits are of the same priority, i.e. none of the loans is classified as preferred debt
in the case of insolvency. Therefore, bank B receives an amount of 270 in the case of
insolvency (45% of the total payments to creditors, i.e. 0.45%600 = 270). So the fair

value (present value of the future payments relating to Bank B’s loan) of this additional
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loan at date t=1 amounts to 263.21 (0.45*%584.90). The additional loan is not used for
any investment but for a dividend payment to equityholders shortly after the balance-
sheet date t=1. The fair value of bank A’s loan amounts to 321.70 at date t=1
(0.55%584.90).

This is displayed in Figure 9. The amounts related to date t=0 do not include manage-
ment’s flexibility option to act the way described, and management’s action was unfore-
seeable for bank A (otherwise bank A would not have given the loan, or at least it

would have done so on different terms).

V =1600
D/E-Ratio: D =550 + 450
201 E =600
V =613.20+263.21
D =584.90
E = 28.30+263.21
V=71.20
D =47.73
E =23.47
' V =600
D/Ez-légtlo. D =330 + 270
. E=0
| | |
| | |
t=0 t=1 =2

Figure 9: Modified amounts at dates t=1 and t=2 under the assumption that manage-
ment incurs additional debt if node 2 at date t=1 occurs, and before dividend
distribution to equityholders

Management’s action cannot directly be observed by bank A, but the consequence re-
garding the fair value-based capital structure is reported on the face of the balance sheet.
The debt-equity ratio compared to date t=0 has remained almost unchanged, so that ac-
cording to the traditional capital-structure hypothesis the credit risk from bank A’s per-
spective has not changed as well. In addition to this, the debt-equity ratio compared to
the initial scenario is much lower (2.01 compared to 5.5) which might lead to the con-

clusion that there is lower risk. This assessment is definitely wrong.

Revealing the firm’s new capital structure measured at fair values cannot be accepted as
an appropriate signal indicating the significant change of bank A’s risk position. While
within the initial scenario the debt-equity ratio increases although the risk bank A is

facing is equal to zero, now the debt-equity ratio remains at the level of about two al-
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though bank A is now facing a considerable risk that the enterprise will default on pro-
viding the amount obliged to pay at date t=2 (550). Also the increasing fair value of all
issued debt (47.73 at date t=0; 584.90 at date t=1) is in contrast to bank A’s risk posi-
tion*".

Furthermore, management under these circumstances is able to enhance shareholders’
wealth at the cost of bank A: Bank A suffers a loss that amounts to 197.17 (= 518.87 —
321.70), while there is an increase of equityholders’ wealth by exactly the same amount
(197.17 = 263.21 + 28.30 — 94.34). So again (as within the initial scenario), pure fair
value accounting helps management to conceal that it acted against bank A’s interest by

its financing decision.

If, instead, bank A can at date t=1 observe the firm value, the fact that new debt has
been issued (settlement value of both loans: 425.41 = 162.20 + 263.21), and the (pro-
posed) dividend to equityholders to be paid shortly after the balance-sheet date t=1, it
will be able to identify management’s strategy to transfer wealth from bank A to the

equityholders.

The example demonstrates that changes in a firm’s capital structure, or changes in the
sheer amount of debt measured at fair value do not reliably reflect changes in the prob-

ability distribution of uncertain future cash flows to creditors.

5. Consequences for financial reporting

According to the considerations within the previous sections, accounting information, or
more generally financial reporting information, should primarily reveal the impact of
past management decisions on the variables that are relevant for equityholders options
and the financial restrictions discussed above. Capital structure issues have to be de-
fined in a broader way, and are not limited to the amounts and the relationship of debt
and equity, but include the total firm value as a relevant parameter as well. Only if

creditors are provided comprehensive information regarding the firm’s investment pro-

* Tt is assumed that accounting information does not provide information that makes it possible for (po-
tential) creditors to separate the total fair value of debt into the individual fair values of existing debt

contracts.
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jects as well as debt and equity, they can draw conclusions about what management has

done in the past, and what this might mean for the future.

Therefore, disaggregated information has to be provided that enables (potential) credi-
tors to consider possible ways to reduce credit risk when making credit decisions (e.g.
to formulate protective restrictions to management’s financial policy) or decisions sub-
sequent to an initial decision to grant a loan (e.g. to withdraw the money early in the
case of violation of such restrictions). Then capital-structure information in this broader
sense would facilitate the analysis of changes in creditors’ risk position. The term “dis-
aggregated” as used here means that capital structure information should comprise the

following components:

1. Information regarding the total firm value and the firm’s assets

Information regarding the market value of the firm, according to the value additivity
principle representing the sum of creditors’ and equityholders’ claims, is essential be-
cause it, given a certain amount of debt issued, largely determines whether equityhold-
ers’ option to continue operations is in the money or not. According to IAS/IFRS, in-
cluding IFRS 7*°, any disclosure regarding the development of the firm value is not
mandatory, although many firms voluntarily reveal firm value information (value re-

porting).

If, however, firm value information is provided in accordance with the traditional dis-
counted-cash-flow model* there has to be taken into account that there are certain re-
strictions to the model: The value of management’s flexibility options to alter the firm’s

investment and financing policy in the future are not captured by the model’’. So the

* The IASB in August 2005 published as a new International Financial Reporting Standard IFRS 7:
Financial Instruments: Disclosures, with the intention to streamline existing disclosures in IAS 30 and
IAS 32 and remove unnecessarily onerous or duplicative disclosures. By applying the rules of IFRS 7,

IAS 32, par. 51-95 (disclosure) are superseded.

“ The expected future cash flows to the entity are discounted by the entity’s weighted average cost of

capital (WACC) (Tc being the corporate tax rate, and rq (rg) the cost of debt (equity)):

D E
WACC =rp(1-T¢ )v +rg V . See Brealey & Myers (2003), p. 525.

" For employing the WACC formula in a multiperiod context, the firm’s capital structure has to remain

unchanged. See Brealey & Myers (2003), p. 535.
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discounted-cash-flow model implicitly assumes that management is committed to a
given investment and financing strategy without the possibility of adapting financial
strategies to unexpected market developments48. Furthermore, equityholders’ options to
abandon the firm’s operations permanently in the future are not captured: Since calcu-
lating the present value of the firm’s future cash flows by discounting them at the firm’s
WACC requires a given number of periods in which the firm operates, the owner’s
flexibility to shut down operations is not included. In order to avoid misleading inter-
pretations the assumptions underlying the concrete calculation of the discounted cash

flow have to be revealed.

Since reporting the firm value and its changes in time describes highly aggregated in-
formation, supplementary information regarding transaction driven changes in the carry-
ing amounts of assets, and an analysis of the firm’s assets measured at their resale prices
is necessary. Such information might be presented in the form of a reconciliation of the
respective amounts at the beginning and the end of the period, showing the reasons for
changes in those amounts as it is for example required by IAS 16, par. 73 (e) for prop-

erty, plant, and equipment.

2. Development of creditors’ claims (liabilities)

Detailed information related to the firm’s development of debt is necessary in order to
separate transaction driven changes in debt (i.e. issuing additional debt or repayment of
debt) from changes that are the result of the (market) valuation process. According to
the options analogy of equityholders’ claims both the settlement (book) value and the
market (fair) value of outstanding debt at the balance sheet date are important since

they have an impact on equityholders’ options.

Following the structure suggested in Table 1, both the impact of management’s financ-
ing decisions and of the market-valuation process on the amounts and the structure of

debt have to be revealed.

* See Trigeorgis (1997), p. 1.
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Liabilities
(classified | Settlement | Fair value |Increase by | Increase Decrease | Settlement | Fair value
by date of | value at at January |issuing due to due to value at at Decem-
maturity)* January 170 |1 additional | contractual | repayment |December |ber 31
debt in- interest of debt and | 31
struments | (amortised | interest
costusing | payment
the effec-
tive inter-
est
method)

Table 1: Development of creditors’ claims (liabilities)

Having access to this kind of information ad a detailed quantification of changes in the
fair value by cause’', (potential) creditors under ideal circumstances are able to separate
changes in a liability’s fair value as a result of changes in market parameters from
changes which result from changes in expectations regarding the future cash flows from

the liability, and from changes caused by cash receipts and paymentssz.

A special aspect regarding measurement of debt refers to convertible debt. In the case of
convertible debt so called split accounting which follows the idea of fair value meas-
urement, and which according to IAS 32.29 is mandatory for accounting purposes must
not be applied for the purpose of the statement of changes in a firm’s equity and liabili-
ties. This is because as long as the option to convert is not exercised, the amount re-
quired for early settlement in the case of liquidation is not the fair value of the separated
debt component but the amount received at the date of issuing the convertible instru-

ment.

Referring to the numerical example in section 4.5, a creditor (or potential creditor)

could learn from the above described disclosures what has happened to the firm’s finan-

*" A maturity analysis for financial liabilities is required by IFRS 7, par. 39.
%% The settlement value is equal to the book value, applying the effective interest rate method.

1 See TASB (2006): Staff Request for Information about Financial Analysis of Companies that report

some or all Financial Instruments at Fair Value.

52 According to IFRS 7, par. 10, an entity has to disclose the amount of change in the fair value of the

liability that is attributable to changes in the credit risk of that liability.
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cial structure, and if it is the result of management’s decision making or a change of
market appraisal. He, being provided this disaggregated information for the first period,
would be able to conclude whether management acted in contrast to the original credi-

tor’s (bank A) interests by exploiting its wealth position or not.

3. Development of owners’ equity

Reporting changes in equity according to IAS 1, par. 96 — 101, additionally showing
planned or proposed dividend payments to shareholders, facilitates distinguishing be-
tween capital transactions between the firm and its owners on the one hand and gains

and losses on the other hand.

4. Internally imposed targets regarding the development of the firm’s financial structure

With the amended IAS 1, par. 124A-124C, the IASB for the first time requires special
disclosures regarding an entity’s capital. These disclosures comprise information about
management’s “objectives, policies and processes for managing capital”. The illustrat-
ing example in the supplementary Guidance on Implementing IAS 1(IG 5 - 6) demon-
strates what the IASB obviously had in mind when it formulated these capital disclosure

requirements: the management of capital, based on a debt-to-adjusted capital ratio.

This may be a useful strategy in order to maintain a certain credit rating, assuming that
rating agencies or banks rely on this ratio as a means of measuring financial stability.
But the issue of measurement of assets (since this determines the amount of equity pre-
sented on the balance sheet) and liabilities remains unmentioned. The considerations in
section 4, however, show that the debt-to-equity ratio (or a debt ratio) in the case of fair
value accounting is not a reliable measure for a firm’s ability to repay creditors. So
without explicitly taking into account the aspect of measurement of debt and equity on

the face of the balance sheet, such a capital-structure target must be a doubtful tool.

Instead of imposing a capital target that relies on a debt-to-equity ratio, restrictions that
have the power to prevent management from realising certain financial strategies that
shift wealth from creditors to equityholders should be preferred. As shown in section
4.4, such restrictions should refer to a dividend and debt policy that management in-
tends to implement, and which creates a link between dividend payments and debt
transactions on the one hand, and changes in the value of the firm on the other hand.

This, in turn, would enable creditors to monitor dividend payments and to separate
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“regular” dividend payments from “irregular” dividend payments, which possibly lead

to creditor expropriation.

6. Summary and outlook on future research

In an environment that strongly requires and supports value-oriented management con-
cepts, and that, as a consequence, develops capital-market oriented accounting concepts,
the fair value method of measuring assets and liabilities seems to be the more appropri-
ate option compared to using “old fashioned” book values. Therefore, fair values play a

more and more important role within the international standard setting process.

In this context recent accounting literature often argues that only fair values can be rele-
vant for users of accounting information since they incorporate and reflect all relevant
information about an enterprise’s future cash flows, in contrast to book values which are

assumed to be history oriented.

This article examines the possible impact of a full fair value approach of measurement
on capital-structure information used for credit decisions and, therefore, for banking
supervision. It is shown that besides the problems concerning the practical determina-
tion of fair values as well as the existence of the so called mixed-accounting model,
there are more fundamental aspects that make an intended full fair value approach a
questionable issue. The core arguments against the exclusive disclosure of a fair value

based capital structure are the following:

1. Traditional patterns of financial-statement analysis like the capital structure hy-
pothesis, maintaining an increasing default risk as the debt-equity ratio increases
and vice versa, lead to wrong conclusions under a full fair value measurement re-

gime.

2. The formal analysis in this paper was conducted under the assumption of perfect
markets which made it possible to employ the Capital Asset Pricing Model as an in-
strument of deriving fair values. If even under these ideal and simplified conditions
capital structure information based on fair values of debt and equity only is not ap-
propriate to assess creditors’ risk since there are no general formal patterns that
make it possible to conclude from a fair value based capital structure observation

how credit risk develops in time.
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Section 6

Measuring and disclosing the amounts of debt and equity only at their respective fair
values provides highly aggregated information which helps management to conceal
the sources of uncertainty a creditor is facing, and it hinders financial reporting in-
formation to reveal management’s behaviour under the aspect of management’s

stewardship and accountability.

The options analogy of financial claims provides a framework for capital-structure
analysis that disaggregates information in a way so that it is possible to appropri-
ately consider the aspect of management’s stewardship and to identify and sepa-
rately analyse sources of uncertainty a creditor is facing which relate to the future

behaviour of management and equityholders.

Statements in literature that suggest that only fair values contain future oriented in-
formation and therefore have to be preferred oversimplify the problem of conduct-
ing financial-statement analysis. The qualitative characteristics of the information
needed by financial analysts depend on the field of financial-statement analysis: So
for the special field of capital-structure analysis, providing only fair values of debt
and equity and using them for calculating financial ratios like the debt-equity ratio

might be a dangerous practice.

Due to the options like character of equity, capital-structure information to be rele-
vant for credit decision making comprises value information relating to the enter-
prise as a whole as well as to debt and equity, and it is a mix of fair values and book

values.

Furthermore, book values (= settlement values) of debt are of high importance since
they are under management’s control, and they are essential for monitoring man-
agement’s compliance with financial covenants (or, alternatively, with internally
imposed targets regarding the development of the firm’s financial structure). There-
fore, disclosing book values might as well influence management’s future behaviour
regarding financial decisions since reputation in the credit market is a factor not to

be neglected.

It is not maintained in this paper that an overall assessment of benefits and costs of a

full fair value approach necessarily leads to the conclusion that full fair value account-

ing finally is disadvantageous. So it is not a call for returning to “old fashioned” book

values. Rules regarding measurement on the face of the balance sheet cannot be judged

taking only into account the aspect of presenting capital structure information. Due to
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the technique of double entry accounting the balance sheet as well as the profit and loss
account reveals an enterprise’s income. Therefore, measurement rules have to be devel-
oped that take into account the prevailing fundamental concept of income underlying
the preparation of financial statements as well as the prevailing concept of presenting
risk-management strategies on the face of the balance sheet and the income statement.
If, for reasons that result from given concepts of income and presentation of risk man-
agement, a full fair value approach is required, capital-structure information to be inde-
pendent of these aspects should be presented by a separate and comprehensive statement

of changes in a firm’s equity and liabilities, supplemented by firm value information.
Additional research should deal with the following aspects:
¢ providing reliable firm value information and fair values of debt;

e a more detailed analysis under what circumstances changes in market value of

debt in time indicate changes in credit risk;

e the possible impact of terms and conditions of loan agreements or bond inden-
tures (e.g. collateral, and degree of priority of debt) on equityholders’ options

and therefore on the assessment of creditor’s exposure in the case of default;

e the possible impact of risk management strategies (hedging) on capital structure

issues;

¢ the issue of adequately defining equity and so distinguishing between debt and

equity, and finally

¢ the consequences of adding provisions and contingent liabilities to the analysis.
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Appendix: Calculations required for the numerical example used in the
text

The amounts of the value of the enterprise, and of debt and equity attributed to the re-

spective nodes of the event tree are calculated according to the following formula’:

~ ~ Hm —Tf ~ .~
m
V, =
1+r Vi
where
V; = value of the firm at date t;
E (\7t+1) = the expected future value of the firm at the end of the period;
E (6Fz+1) = the expected future cash Flow of the firm at the end of the period;
ry = risk-free rate of return, assumed to be 6 % in both periods;
™ = the rate of return on the market portfolio, in both periods assumed to

be 25 % if the market moves up, and 5 % if the market moves down;

Uy = E(ryy) = the required return on the market portfolio (expected rate of return),

assumed to be 11 % in both periods;

[E (Fpyg)—ry ] price of risk, slope of the security market line;

0'1%/1 = the variance of the market portfolio’s rate of return, assumed to be

0.0084 in both periods;

the covariance between the future value of the firm and the rate of

Cov(\7,+1 3Ty )
return on the market portfolio.
My —Tf

i

= market price per unit of risk, assumed to be 5.95238 in both periods.

3 See Copeland & Weston (1988), p. 203.
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As a result, the amounts displayed in tables 2 — 4 are calculated for the time-uncertainty

setting shown in Fig. 1 and for the three scenarios distinguished in the text in section

4.3.

Initial scenario:

Fair values at node 2:

Enterprise Debt Equity
Cash flow at node 4 1600.00 550.00 1050.00
Cash flow at node 6 600.00 550.00 50.00
Expected Cash Flow 900.00 550.00 350.00
Cov(CFy;Fy) 42 0 42
Present value ( = fair 613.20 518.87 94.33
value) at node 2
Fair values at node 3:

Enterprise Debt Equity
Cash flow at node 5 1000.00 550.00 450.00
Cash flow at node 7 0.00 0.00 0.00
Expected Cash Flow 300.00 165.00 135.00
Cov(éﬁz;i’M) 42 23.1 18.9
Present value ( = fair 47.17 25.94 21.23
value) at node 3
Fair values at node 1:

Enterprise Debt Equity
Fair value at node 2 613.20 518.87 94.33
Fair value at node 3 47.17 25.94 21.23
Expected Fair value 216.98 173.82 43.16
Cov(Vy;7y) 23.774 20.703 3.071
Present value ( = fair 71.20 47.73 23.47
value) at node 1

Table 2: Calculation of market values of the firm as a whole and of debt and equity at
the initial scenario




42 Appendix
First modification:
Fair values at node 2:

Enterprise Debt Equity
Cash flow at node 2 1300.00 300.00 1000.00
Cash flow at node 4 1600.00 550.00 1050.00
Cash flow at node 6 600.00 550.00 50.00
Expected Cash Flow 900.00 550.00 350.00
Cov(éffb 3Ty 42 0 42
Present value ( = fair 613.20 518.87 94.33
value) at node 2 + 1300.00 + 300.00 + 1000.00

=1913.20 = 818.87 =1094.33
Fair values at node 3:

Enterprise Debt Equity
Cash flow at node 3 300.00 300.00 -
Cash flow at node 5 1000.00 550.00 450.00
Cash flow at node 7 0.00 0.00 0.00
Expected Cash Flow 300.00 165.00 135.00
Cov(éﬁz;;:M) 42 23.1 18.9
Present value ( = fair 47.17 25.94
value) at node 3 + 300.00 + 300.00 21.23

=347.17 =325.94
Fair values at node 1:

Enterprise Debt Equity
Fair value at node 2 1913.20 818.87 1094.33
Fair value at node 3 347.17 325.94 21.23
Expected Fair value 816.98 473.82 343.16
Cov(‘71 + éﬁl ) 65.774 20.703 45.071
Present value ( = fair 401.39 330.74 70.64

value) at node 1

Table 3: Calculation of market values of the firm as a whole and of debt and equity at
the first modification
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Second modification:

Fair values at node 2:

Enterprise Debt Equity
Cash flow at node 2 263.21 - 263.21
Cash flow at node 4 1600.00 1000.00 600.00
Cash flow at node 6 600.00 600.00 0.00
Expected Cash Flow 900.00 720.00 180.00
Cov(éﬁz ) 42 16.8 25.2
Present value ( = fair 613.20 28.30
value) at node 2 +263.21 584.90 +263.21

=876.41 =291.51

Table 4: Calculation of market values of the firm as a whole and of debt and equity at
the second modification

Due to the assumption that none of the loans is subordinated, bank A’s share of the
amount of total debt is equal to 321.70 (0.55 * 584.91), while bank B’s share amounts
to 263.21 (0.45 * 584.91).
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