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ABSTRAKT
Audit statutárních výkazů je povinný pro většinu velkých společností. Auditor vydává
svůj názor, zda-li jsou finanční výkazy pravdivé a věrné. Finanční výkazy jsou používány
při rozhodovacích procesech mnoha z partnerů auditovaných společností. Z tohoto důvodu
je kvalita poskytovaných auditních služeb velmi důležitá pro externí uživatele finančních
výkazů.
Tato práce si klade za cíl zmapovat kvalitu auditu v České republice. Zkoumáme
především stranu nabídky auditních služeb a koncentraci na auditním trhu pomocí
ukazatelů koncentrace trhu. Pomocí těchto dat pak nastiňujeme pravděpodobnou strukturu
nabídky auditních služeb v České republice. V další části práce zkoumáme vztah mezi
kvalitou auditu a náklady kapitálu auditovaných služeb, a to tak, že předpokládáme, že
vyšší kvalita auditu pomáhá snižovat náklady kapitálu auditované společnosti. Za tímto
účelem je sestaven jedinečný vzorek nefinančních společností registrovaných v České
republice a sestaven model, který respektuje specifika českého finančního trhu. Naše
výsledky překvapivě nejsou konzistentní se zjištěními výzkumů provedených na datech z
USA a Číny, když naše zjištění naznačují, že zde neexistuje významný vztah mezi
kvalitou auditu a náklady kapitálu.
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ABSTRACT
Audit of statutory financial statements is mandatory for major part of big companies.
Auditor ascertains the validity and reliability of information in the financial statements.
Since stakeholders use financial statements for their decisions, quality of audit services is
important for all users of financial statements.
This thesis concerns about the quality of audit services in the Czech Republic. We focus
on suppliers concentration on audit market using market concentration measures and
based on these data we outline structure of audit market. Our findings suggest significant
heterogeneity of supply side of audit market. We also examine the relationship between
audit quality and cost of capital of audited companies when we expect that higher quality
audit may decrease cost of capital of audited companies. For this purposes we build up
unique data set of non-financial companies and design a model respecting the specifics of
Czech financial market. Surprisingly, results are not consistent with those of existing
research based on US and Chinese data when they suggest that there is no significant
relationship between audit quality and cost of capital.
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♦ INTRODUCTION
Quality of statutory audit is perceived as being very important for all users of financial
statements. As recent past has shown quality of audit services is discussed thoroughly after
any, more or less vigorous auditing failure or scandal. This was a case several years ago,
when the information about fraudulent accounting practice of Enron were discovered and
went in public.
Nowadays, we are facing other sharp discussion about the quality of audit services and its
influence on the deepness of the current financial crisis. It may deeply change general view of
many market players to the importance of quality of provided audit services.
It is worth to note that financial audit services have several specific attributes and therefore
cannot be treated as classic services. One of these attributes is the fact that the quality of
provided services is very important for "external players" - users of audited financial
statements.
We can observe that the market of financial audit suffers from many diverse tensions, mostly
caused by the supply side of the market - on one hand some studies suggest that the large
audit companies provide better services with higher quality, on the other hand other
researches show that the concentration on the market lowers quality of provided audit
services.
Financial audit assures capital providers that the financial statements prepared by insiders are
reliable and credible. On the first sight, it could seem that general user of financial statements
need to know whether the auditor provided statutory audit services with sufficient quality
required by law only. But existing research suggests that financial audit quality is linked to
quality of corporate governance and the latest cross-country researches show the link to cost
of capital. This implicates that owners may improve company’s market position by lowering
the cost of capital when choosing audit services with sufficiently higher quality.
The aim of this thesis is to describe different aspects influencing audit quality, such as
specific aspects of audit services, nature of audit market and national legislations with paying
special attention to the local conditions of Czech audit market.
We focus purely on non-financial companies and we would like to examine the supply side of
the audit market, focusing on suppliers concentration on the Czech audit market. Last but not

1

least we would like to examine the mutual relationship between statutory audit quality and
cost of capital.
As a source of information for our analysis of relationship between audit quality and cost of
capital, we use assembled data set consisting of non-financial companies with turnover
exceeding CZK 1,500 million. Final data set consists of 155 non-financial companies
registered in the Czech Republic, both publicly traded and non-listed ones.
Our work is structured as follows. First chapter provides main milestones in history of
financial audit both worldwide and locally in the Czech Republic. It also outlines main
specific aspects of the audit market and their connection to the quality of provided audit
services. Second chapter is devoted to the theoretical background for defining and evaluating
audit quality. It depicts legislative framework and its economic consequences on the audit
market. Third chapter describes characteristics of supply and demand site of audit market. In
chapter number four, we examine the suppliers concentration with paying attention to the
Big-N share both on the overall market and some special segments of audit market. Last
chapter analyzes the relationship between audit quality and cost of capital for our data set of
Czech non-financial companies.

2

1

Basic Characteristics of the Financial Audit

1.1 Definition and Brief History
Audit of financial statements1 is the inspection of financial statements of the company or any
other legal entity, resulting in the publication of an independent opinion on whether or not
those financial statements are relevant, accurate, complete, and fairly presented.
Legal definitions of financial audit are somehow unified around the EU and therefore we
present only following Czech definitions:
According to Czech Act on Auditors the audit services shall mean: audit of financial
statements or consolidated financial statements and annual reports or consolidated annual
reports; verification of other disclosures pursuant to special legal regulations; verification of
other economic information to an agreed extend.
Auditor shall be understood to mean an individual registered in the List of Auditors
maintained by KACR. An audit firm shall be any partnership or company entered the List of
Audit Companies maintained by KACR. Only auditors shall provide audit services on behalf
of an audit firm.
1.1.1

History of Financial Auditing

The earliest surviving mention about financial auditing concerns financial audit of
government expenditure and it refers to the Auditor of the Exchequer in England in 1314.
Beginning of the financial audit of private owned companies is dated to the 20th century as in
the United States, prior to the 1930s, corporations were required neither to submit annual
reports to government agencies or shareholders neither to have such reports audited. In the
United States, the Securities Exchange Act of 1934 required all publicly traded companies to
disclose certain financial information, and that financial information to be audited. The
establishment of the Securities and Exchange Commission (SEC) created a body to enforce
the audit requirements.
Financial audit standards and methods changed significantly usually after auditing failures.
From the recent past, the most significant changes were introduced after the case of Enron.

1

hereinafter referred to as financial audit
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Enron hid some important financial information, such as off-book liabilities from banks and
shareholders. Statutory auditor of Enron, audit company Arthur Andersen, was accused of
being involved in Enron's accounting practices. About after, the Arthur Andersen voluntarily
surrendered its licenses to audit practice.
As a reaction to such accounting scandals2, the Sarbanes-Oxley Act was enacted in the USA3.
It contains 11 titles that describe specific mandates and requirements for financial reporting4.
It sets new standards for all U.S. public company board, management and public accounting
firms5. It creates a new, quasi-public agency, the Public Company Accounting Oversight
Board (PCAOB), charged with overseeing, regulation, inspection and disciplining accounting
firms in their roles as auditors of public companies. The Act also significantly raises criminal
penalties for securities fraud, for destroying, altering or fabricating records in federal
investigations or any scheme or attempt to defraud shareholders6.
European Union has reacted on Enron by issuing Directive 2006/43/EC of the European
Parliament and of the Council of 17 May 2006. Requirements of this Directive were
implemented in the Czech Republic by reissuing new Act on Auditor which became effective
15 April 2009 as act no. 93/2009.
We can expect that other significant change of audit methods will take place after the
financial crisis which began in 2007. IFAC already issued several reports where focusing on
three activities7:

2

Besides Enron accounting scandals affected Tyco International, Adelphia, Peregrine Systems and WorldCom.

However, the case of Enron became archetype of these accounting standards.
3

Sarbanes-Oxley Act of 2002 (Public Law 107-204, 116 Stat. 745) also known as the 'Public Company

Accounting Reform and Investor Protection Act' and 'Corporate and Auditing Accountability and Responsibility'
was enacted July 30, 2002.
4

Each title consists of several sub-sections. The titles are: Public Company Accounting Oversight Board

(PCAOB); Auditor Independence; Corporate Responsibility; Enhance Financial Disclosures; Analyst Conflicts
of Interest; Commission Resources and Authority; Studies and Reports; Corporate and Criminal Fraud
Accountability; White Collar Crime Penalty Enhancement; Corporate Tax Returns; Corporate Fraud
Accountability
5

It does not apply to privately owned companies.

6

Cohen et al. (2005)

7

available at www.ifac.org/financial-crisis
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o Increasing awareness among preparers and auditors of existing and newly developed
guidance that can assist them in reporting on financial instruments;
o Encouraging further convergence in reporting standards on financial instruments,
while at the same time strongly supporting (the continuation of) fair value accounting
since reducing transparency is not in the interest of investors;
o Participation in and promotion of discussions of best practice with respect to the audits
of financial institutions and other organizations affected by the current crisis.
Also other institutions are active in the revision of auditing methods and best practice in the
light of the current financial crisis. For example, IASB developed guidance for measuring and
disclosing the fair value of financial instruments in markets that are no longer active8. Other
initiative was developed by Federation of European Accountants since they focused on the
issues of going concern9 and fraud considerations10.
As the financial crisis of 2007-2010 violate above all the financial markets, various financial
institutions and financial instruments and derivatives, most of the recommendations are aimed
at these areas and concern especially financial markets and financial institutions. However,
the financial crisis spread to the global business environment and auditors have to deal with
some specific issues also during the audit of manufacturing companies. This is reflected by
general recommendations and open debates regarding the fair value measuring and disclosing.
1.1.2

Development of Auditing in Czechoslovakia Before 1989

History of audit services in the Czech Republic is highly influenced by the existence of nondemocratic and centrally planned political and economic system in the Czech Republic over
40 years during the 20th century.

8

IASB Expert Advisory Panel (2008) available at www.iasb.org

9

Financial statements are usually prepared on the going concern assumption which refers to a company's ability

to continue functioning as a business entity. Financial statements are prepared on the assumption that the entity
is a going concern, meaning it will continue in operation for the foreseeable future and will be able to realize
assets and discharge liabilities in the normal course of operations. It is the responsibility of the directors to assess
whether the going concern assumption is appropriate when preparing the financial statements. When issuing
clear statutory audit opinion, auditor also expresses her opinion of the going concern assumption.
10

FEE Policy Statement (2008)
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The formation of the Czechoslovakia in 1918 was a first incentive to institutionalize the audit
profession11. At that time there was legislature neither conditioning audit services nor
mandating the statutory audit for trading companies. All attempts to institutionalize audit
profession were ruptured by the Second World War and by subsequent communist regime.
Accession of this regime also meant end of western accounting system in the Czech Republic.
Accounting became a tool of controlling the plan fulfillment and lost its standard function to
inform about the company's economic situation and therefore there was no need of
independent financial audit.
Sucher, Zelenka (1998) describe clearly the development of state control of Communist
regime. Prior to 1989 and the Velvet Revolution, there was no established profession of
independent auditors or even an association of auditors. However, there was some form of
auditing, in sense of some control over enterprise performance. There were three strands to
this auditing:
o control
o revision
o verification
Communist regime was characteristic among others by the overall state control over the
society. The formal aspect of this state control was overseen by the Ministry of for Supreme
State Control. These state controllers checked that all forms of controls were working in an
organization. They also checked that the organizations were providing "value for money" and
dealt with any complaints about organizations or individuals. This organization for state
control, with its association with the Communist regime, was abandoned in 1989.
Revision was form of specialized economic controls covering the audit of internal controls
and conformance with the plan and any relevant legislation. Revisions were under control of
Federal Ministry of Finance (FMF) who issued decrees determining the conditions of such
revisions. Sucher, Zelenka (1998) describe that the revision was carried out by the
management within the enterprise supervising the next lowest level of management. In 1970s
the scope and frequency of revision was changed from annual basis to every three years.

11

Term "auditor" was not commonly used at that time but the term "balance inspector" had very similar

meaning.
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Change in the scope of revision caused the demand for annual control of companies'
accounting. Therefore the annual verification was introduced by the FMF. Sucher, Zelenka
(1998) define the verification as annual check that the final accounts reflect the books of
accounts. They also pointed out that the revision become unworkable, due to lack of
experience and the small number of personnel and therefore the revision was abolished and
the regime focused on verification. Moreover, they also speculated that the abolition of
revision was also caused by the fact that approximately 90% of errors were revealed by tax
revision anyway. It also shows that historically, the tax office has exerted a strong control
over enterprise accounting.
For understanding of system of controls in Communist regime, it is crucial to pinpoint the fact
that fulfillment of the yearly plan was the main objective for the employees and the
management and that their bonuses highly depended on this fact. Therefore, it was important
that the financial statements reflected fulfillment of the plan for the enterprise. Taking this
fact into account we doubt that any control was independent. This is also supported by the fact
that there was no divorce of ownership from management and the State could obtain
information from other sources about the performance of the enterprise12. All these facts lead
us to conclusion that these types of auditing played only marginal role and their ability to
inform independently was minimal.
1.1.3

Development of Auditing after 1989

Perception of financial audit dramatically changed with the shift from state-driven regime to
the market-driven regime. In 1989 new decree was introduced by FMF which stated
conditions under which a person could become an auditor and that financial statements of
companies with foreign capital had to be audited by two independent auditors, one of them
had to be Czech citizen listed as auditor in the FMF13.
Early development after 1989 was highly influenced by the voucher privatization. Under the
voucher privatization scheme every Czech adult was entitled to vouchers to purchase shares in
the enterprises that were being privatized. This has created a large number of investors in the
Czech Republic. However, many of these investors placed their vouchers with investments
funds. At June 1995 there were 250 investment funds. Funds were the single biggest
12

Sucher, Zelenka (1998)

13

Decree No. 63/1989 issued by FMF
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shareholders in the economy. They were largely controlled by major banks and the
government has typically around a 40% stake in all major banks14. Given that the banks were
also the enterprises' biggest creditors, this can cause problems for other shareholders in the
companies.
These problems have also extended to the PSE. A lack of transparency and tax legislation
regarding supervision of the capital markets and the rights of minority shareholders have led
tot he problems of large insider trading, and haphazard reporting at the PSE15. This in turn has
led to a large fall in foreign investment in the PSE16. Although the problem of information
asymmetry will be described in next sections in more details, it is worthy to mention that the
early situation of Czech financial market led to the information asymmetries both between
management and owners and minority and majority shareholders. Both of them were, to the
large extend, driven by lack of transparency requirements.
As we mentioned above, Communist regime used accounting only as a tool of controlling the
plan fulfillment and lost its standard function to inform about the company's economic
situation and therefore there was no need of independent financial audit. This function of
accounting is crucial in market-led economy. As the auditing practice is highly connected to
the accounting principles, let us devote few lines to the description of development of
accounting framework after 1989.
The new framework for financial accounting which was implemented after 1989 is located in
three pieces of legislation:
o Commercial Code (passed in 1991)
o Act on Accounting (passed in 1991)
o Securities Act (passed in 1992)
The relationship between these three pieces of legislation and their coverage are noted in
Table 1.1. Commercial code states general background to the operation of business in the CR
and requires all joint-stock companies to have their financial statements audited and publicize
and verified by auditor. Act on Accounting provides the general objectives for financial

14

Venous (1995)

15

Boland 1997b

16

Boland 1997a
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statements and defines precisely what the conditions for mandatory financial audit are.
Securities Act relates to publicly traded securities and states that all companies traded on the
PSE must publish, at least once a year, a "year-end" report based on the audited financial
statements.
Table 1.1. Legislative Framework on accounting in the Czech Republic
Production of Financial Accounts
Law

Who has to produce

When/Where

Commercial Code

Joint-stock Companies

Each year, financial accounts
"should be publicized"

Act on Accounting

All enterprises, cooperatives
with CZK 80 million in net sales
or CZK 40 million in net assets

Each year, annual report at
Commercial Code

Securities Act

Trade securities

Each year, year-end report at
Securities Center
Source: Sucher, Zelenka (1998) and Author

Perception of the role of auditing changed together with the incoming foreign capital to the
Czech Republic. As mentioned above, Decree on Auditors issued by FMF in 1989 stated the
conditions for becoming an auditor. Until 1992, when the Act on Auditors was issued, it was
the responsibility of FMF to examine and register the auditors.
In 1992, the Act on Auditors was approved by the Czech National Council. In a nutshell, it
stipulates the nature of the audit, to whom the audit report should be handed, who can become
an auditor, the setting up of a Chamber of Auditors, its constituent elements and how auditors
are to be regulated. This act also states basic rules of auditor's independence. Sucher, Zelenka
(1998) compare Czech law with UK and German legislation on auditing and they highlighted
the influence of UK legislation to the Czech audit legislation. They also pointed out the
influence of the Big-N companies and the international auditing standards on the content of
the audit report.
Reputation capital plays an important role in the audit market. As there was no experience
with independent financial audit, the reputation of indigenous auditors took some time to
establish. This general environment in the Czech Republic after 1989 favored Big-N
companies with their international experiences and world wide reputation. Therefore, they had
easier access to audit of Czech companies.
Seal, Sucher and Zelenka (1996) point out that many of the institutional shareholders in big
Czech companies seem to want Big-N auditors for their companies as they do not have much
9

faith in Czech auditor firms composed of accountants trained under the old system of
accounting and auditing. This lack of faith is partly because the new accounting law separates
the financial accounts from the tax accounts and decrees that the financial statements should
present "true and fair" view of the financial accounts.
Most of the Big-N companies came to the Czech Republic right after the Velvet Revolution,
in 1989. These firms have done much to contribute to the globalizing of the Anglo-Saxon
view of the accountancy profession. All the major accountancy firms have become heavily
involved in the CR, partly on their own initiative and partly as their multinational clients have
moved into the Czech Republic. Overall development of Big-N companies is shown in the
Appendix 2, Table A2.1. In 1996 Big-N was represented by six companies (Arthur Andersen,
Coopers & Lybrands, Deloitte, Ernst & Young, KPMG and Price Waterhouse Coopers), in
2010 it is represented by four companies (Deloitte, Ernst & Young, KPMG and Price
Waterhouse Coopers).

1.2 Demand for Financial Audit and the Sense of Financial Audit
Companies meeting certain criteria17 defined by law have to let the statutory auditor check
their financial statement. This requirement creates the one part of the demand for audit
services as in general the mandatory statutory audit concerns the majority of big companies.
Second and maybe more important part of demand for audit services is created by the
companies owned by foreign parent company which forced them to have the same auditor as
the whole consolidated unit.
Management of the company is responsible for the preparation of the financial statements
once in a fiscal year. These financial statements should fairly represent the organization's
position and performance to the firm's stakeholders. The principal stakeholders of the
company are its shareholders, but also other parties such as potential investors, suppliers,
customers, employees, banks, tax authorities and regulators may have interest in assuring that
the financial statements are accurate.
In majority of the companies with mandatory statutory audit, there is division of ownership
and control which means that the owners of the company hire the management who run the
company. This division causes the agency relationship. Jensen and Meckling (1976) define

17

These criteria slightly differ among countries and their detail description is beyond the scope of this paper.
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the agency relationship as a contract under which one or more persons (the principal(s))
engage another person (the agent) to perform some service on their behalf which involves
delegating some decision making authority to the agent. If both parties to the relationship are
utility maximizers, there is good reason to believe that the agent will not always act in the best
interests of the principal. It is generally impossible for the principal or the agent at zero cost to
ensure that the agent will make optimal decisions from the principal's view point.18
Other problem closely connected with the problem of agency relationship is the information
asymmetry. Information asymmetry means that one party has more or better information than
the other one. This can create an imbalance of power.
Richter (2008) describes several types of information asymmetry and they differ according to
company's ownership structure and according to extend of using external resources. In the
companies with diffuse ownership structure, there can be identified the information
asymmetry between the management and the owners. If case that these companies are also
financed by the external resources, there can be also the information asymmetry between the
owners and the investors. In the companies with the concentrated ownership structure, we can
also identify the information asymmetry between the major owner and the minority owners.
Concerning the first type of the information asymmetry, owners usually do not have other
possibility than to engage some management who run the company which is more effective
than the running the company by the owners their selves (because of their quantity the day-today decision-making process would be technically very complicated). This management has
also better technical knowledge for running the company.
However, this division of ownership and control causes both information asymmetry and
principal-agent problem because the interest of the owners is to maximize the value of the
company, meanwhile management's interest is to gain the highest personal profit.
Jensen and Meckling (1976) argue that the relationship between the stakeholders and the
managers of a corporation fits the definition of a pure agency relationship and they also argue
that as the manager fraction of the equity falls, his fractional claim on the outcomes falls and
this will tend to encourage him to appropriate larger amounts of the corporate resources in the
form of perquisites19. Under the assumption of perfect markets the owners will anticipate
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Jensen and Meckling (1976), pp. 310
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Jensen and Meckling (1976), pp. 317
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manager's behavior to the price of the stock and it is the manager who bears the costs of this
behavior. But this assumption is very strong and in most cases is not fulfilled.
Financial statements are the channel through which the owners get the information about the
management performance. These financial statements are prepared by the management. If the
management realizes some transactions to get some perquisites they will try to cover them for
sure. Other problem may arise when the management's bonuses are linked to the financial
results of the company. In such case the management has strong motivation to adjust the
financial statements to get higher bonuses.
There are several ways how to solve this asymmetry. However, in all cases they have no zero
costs and some party has to bear them. It can be the management who bears the costs as they
try to persuade the owners that the financial statements are accurate. On the other hand it can
be the owners who invent some monitoring system and they bear the costs. But such
monitoring systems are very costly. As Jensen and Meckling (1976) show it is therefore
rational and cost minimizing to engage the external auditor to diminish the information
asymmetry and the principal-agent problem between the management and the owners.
Second type of the information asymmetry is caused by the fact that the investors make their
decisions based on the current and past financial statements prepared by the company. Thus,
they face the problem how to ensure that the financial statements reflect all important
information. Higher possibility of inaccurate financial statements means higher risk of the
investment and hence higher costs for the company of getting these external resources.
Company can decrease these costs by engaging a credible external auditor.
Last type of the information asymmetry is caused by the fact that the majority owner may
have some incentive to run the company in her own interests. Minority owners can check the
company's situation through the financial statements. Once again, by engaging the external
auditor, financial statements are more credible and give the minority owners better tool for the
decision-making about their share of stocks.
This brief analysis of the information asymmetry and the principal-agent problem shows us
another source of demand for external financial audit.
Based on these two sources of demand for financial audit, Watts and Zimmerman (1981)
define two sets of hypotheses: Market Hypotheses (i) and Regulatory Hypotheses (ii).
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(i) Market hypotheses predict that:
(a) Voluntary audits will occur (before government mandate) whenever conflicts-ofinterest within the firm are sufficient to warrant audits.
(b) Professionals auditors will be used voluntarily instead of amateurs if professionals
are more efficient (including the costs of informing the markets as to their
independence).
(ii) Regulatory hypotheses alternatively predict:
(a) Voluntary audits in the absence of government regulation will occur infrequently.
(b) Professional auditors (as opposed to amateurs) were required by government
regulation and would not exist (or would occur infrequently) if the government had
not required audits by professionals.
Watts and Zimmerman (1981) argue that increase of audit market in the 20th century is caused
mainly by the growth in voluntary supplied services and not because it was legally mandated.
Furthermore, they argue that the voluntarily supplied audits are observed with the earliest
forms of companies in the thirteen century and in the forms of company that have evolved
since.
Falk and Lally (1998) support this theory by arguing that without mandating most firms will
choose to audit anyway. For firms choosing not to audit, their decision signals the effect that
an audit would have had on the firm's value. With mandating, these firms are forced to audit
and this imposes a value loss on them without apparently countervailing social benefits. This
theoretical model also shows that the social benefits from mandating are unlikely to exceed
the associated costs and therefore mandating is not socially desirable.

1.3 Specifics of Audit Services
From the description above it is obvious that the audit services have some specific attributes
and they cannot be treated as classic services. Usually, the equity-based system is used. The
Figure 1 shows the distribution of management remuneration in the USA and its development
in time. There is an obvious trend to move from cash-based to equity-based remuneration.
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1.3.1

Audit Independence

One of the basic requirements to the auditor is her independence. The requirement of auditors'
independence is fundamental for the existence of external audit services. On the contrary, if
the users of financial statements have not required an independent auditor the review of
financial statements could be done by internal auditor20.
There is no exact definition of the auditor independence. Auditor independence has to be
visible from the auditor's activity. Auditor must keep her own professional judgment, cannot
be suggestible and her performance and activity must express her independence. Watts and
Zimmerman (1981) define auditor independence as the likelihood the auditor reports honestly
if he observes a breach.
Ethical codex issued by the KACR states that the principle of independence requires the
auditor not to make compromises in her professional judgment for reasons of partiality,
conflict of interests or excessive influence by other persons.
Auditor independence has been subject of many researches and number of prior researchers
has recognized that the level of auditor independence is likely to vary across clients. Mautz
and Sharaf (1961) recognize the auditor's financial dependence on clients as a built-in antiindependence factor. DeAngelo (1981a) argues that future economic interest in a client
reduces the auditor's independence vis-à-vis that client. Further, Wallman (1996) argues that
the auditor independence should be examined at the office level where the important audit
decisions regarding individual clients are made. Based on this notion Reynolds and Francis
(2001) examine auditor incentives within individual practice offices of the big five accounting
firms. They argue that even if a single client is not economically significant in a firm
portfolio, that client may be providing significant revenues to an individual office. This
creates incentives for the auditing office to be lenient and succumb to the pressure from
important or economically significant clients.
International standards on auditing together with national ethical codices and national
legislatures try to reflex these findings. For example Czech legislature reflects the fact
mentioned by DeAngelo (1981a) and implements the rule that one client cannot create more
than 50% of auditor's revenues. Recent updating of accounting act implementing provision
also incorporates the requirement to publish the cost of statutory audit and other non audit
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Moore et al. (2006)
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services provided by the company’s statutory auditor in the disclosure to the financial
statements. Another typical example included in all developed countries' legislations is the
limitation of providing non-audit services by the auditor to the audited client.
1.3.2

Specific Assets and Bilateral Monopoly

Companies choose auditor in the conditions of competitive markets. However, some specific
assets arise from the cooperation between company and auditor. Mlčoch (1996) denotes this
kind of contracts as a bilateral monopoly. It is characteristics for the bilateral monopoly that
the audit market is competitive ex ante but the competition is limited ex post. It means that
both parties of the contract put some specific assets into this cooperation. These specific
assets usually give current supplier advantage over other suppliers. DeAngelo (1981b) marks
the relationship between customer and external auditor as bilateral monopoly because of
existence of specific assets.
In the case of external financial audit these specific assets concerns inside knowledge of the
company, better knowledge of appropriate communication. Mlčoch (1996) emphasizes that
these specific assets are also created by the kind of familiarity of the relationship between
client and supplier.
DeAngelo (1981a) denotes that important consequence of specific assets is existence of
auditors' quasi-rent. Quasi-rent means profits higher than is normal profit on the competitive
markets. This quasi-rent originates from the so-called entry-preventing fee. DeAngelo (1981a)
describes precise construction of the entry-preventing fee. Bízová (2006) describes how the
quasi-rent influences auditors' independence.
DeAngelo (1981a) states the interval for the fee that he auditor will charge to the client as
following:

A ≤ F < A + r (CS + K ) /(1 + r ) ,

(1)

where F is final fee charged by auditor, A represents costs which auditor has to incur to
provide audit services21, r denotes discount rate. K denotes so-called start-up costs that the
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15

new auditor has to incur during the first year of cooperation22. CS represents the cost of
switching from current auditor to new auditor.
This formula shows that after the first year of cooperation the auditor gains client-specific
knowledge. This specific knowledge together with cost of switching auditor enables her to
receive the quasi-rent.
The formula also indicates possible ways of reducing the quasi-rent which might be one of the
potential reasons of lower auditor's independence.
Regarding the start-up costs, it is obvious that they can be reduced by allowing the new
auditor to use the previous auditor's documentation. Recently there were some legislative
proposals concerning this issue. New Czech Act on auditors assesses duty for previous auditor
to supply information to new auditor if new auditor asks for it. Another proposal was made,
this time on the level of the EU, and it proposes mandatory rotation of corporate auditors.
First disposal would lead to the decrease in start-up costs, however, it through this proposal it
would be impossible to eliminate them completely. On the other hand, Arruñada and Paz-Ares
(1997) show that second proposal would cause an increase in total audit costs and audit fees
through the destruction of specific assets23.
DeAngelo (1981) also introduces the idea of so-called low-balling. It is a result of competitive
environment on the audit market. Auditor may charge lower fee in the first year of providing
audit services just to attract the customer. On the first sight we may argue that the low-balling
can threaten auditor's independence and also quality of audit services. But when DeAngelo
(1981) proofs that the low-balling is only the consequence of quasi-rent and imperfect
competition on the audit market. Net present value of auditor's quasi-rent can be expressed as:
T

NPV = − I 1 + ∑
i =2

(F − C)
(1 + r ) t

(2)

The formula shows that net present value of quasi-rent is composed of two elements:
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Start-up costs are caused by the fact that first-year audit requires to implement some procedures that are not

necessarily done during next-years audits or are not done is lower extent.
23

According to Arruñada and Paz-Ares (1997) this requirement would also cause the distortion of the

competition on the audit market.
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- investment (I1) made by auditor in the first year of providing services as we expect that
auditor charges client lower fee that does not cover the cost of first-year audit
- profit from audit services from second year to the end of engagement
The higher the quasi-rent is expected, the lower the price for the first year can be offered by
auditor. However, DeAngelo (1981) shows that such low-balling does not affect the auditor's
independence neither the audit quality. It is argued that in the second year of the engagement
the investment I1 becomes sunk cost and therefore ignored by auditor when deciding about the
fees for following years.
We can conclude that low-balling is only the consequence of expected future cash-flow and
influence neither the auditor's independence neither the quality of audit services provided to
customers24.
1.3.3

Expectation gap

Expectation gap was first introduced into the literature by Liggio (1974). It was defined as the
difference between the levels of expected performance "as envisioned by the independent
accountant and by the user of financial statements"25. In other words expectation gap is the
gap between auditors' actual standard of performance and the various public expectations of
auditors' performance as opposed to their required standard of performance. Main differences
concern the extent of auditors' responsibility and audit assurance26.
Porter (1993) summarizes previous literature concerning the expectation gap and proposed to
decompose the expectation gap into following components: performance gap (i) and
reasonableness gap (ii). The overall structure of expectation gap is depicted below on the
Figure 1.1.
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This conclusion is done ceteris-paribus. We do not assume that auditor would anyhow decrease the scope of

work provided which would definitely affect the audit quality
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Liggio (1974), pp. 27
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Figure 1.1.

Structure of Expectation Gap

Source: Porter (1993)

(i) Performance gap is the gap between what society can reasonably expect auditors to
accomplish and what they are perceived to achieved. Performance gap can be further
decomposed into deficient performance (a) and deficient standards (b).
(a) Deficient performance is the gap between the expected standards of performance of
auditors' existing duties and auditors' perceived performance, as expected and perceived
by society. Auditors' existing duties are defined by the law and professional
promulgations. It is caused by the failure to conform to statutory requirements and
professional standards. Deficient performance could be narrowed by closer monitoring
of auditors' performance and by improving the professional education of practitioners.
(b) Deficient standards are the gap between the duties which can be reasonably expected
of auditors and auditors' existing duties as defined by the law and professional
promulgations. Duties which can be reasonably expected of auditors are duties which
are cost-beneficial for auditors to perform. Deficient standards exist where statutes and
the professional standards fail to properly reflect the appropriate standard of
performance deemed appropriate by the courts of law.
(ii) Reasonableness gap is defined as the gap between what society expects auditors to
achieve and what they can reasonably be expected to accomplish. This gap is caused by
society's increasing, and sometimes unrealistic expectations about the accountability.
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Based on the results from the empirical survey of interest groups in New Zealand, Porter
(1993) concludes that the total expectation gap can be decomposed into proposed components
and they can be analysed separately. She also points out that this decomposition was a useful
mean of addressing the problem of how to narrow the gap. The results of this empirical study
about the expectation gap's structure are depicted in Table 1.2.
Table 1.2.Empirical Structure of Expectation Gap
Component

Percentage

Deficient Performance

16%

Deficient Standards

50%

Unreasonable Expectations
Source: Porter (1993)

34%

It is obvious that both public and auditors' would benefit from the narrowing of the
expectation gap. But the question is whether it is possible to bridge this gap. As mentioned
above, the narrowing of the gaps caused by the deficient performance and the deficient
standards is in the power of national governments and professional chambers. However, there
has been wide discussion about the elimination of the reasonableness gap and we cannot say
that there exists some simple and clear tool for its narrowing.
Regarding this possibility of expectation gap's elimination, there are two main streams of
researchers. First stream concludes that because of the nature of the expectation gap it is
impossible to entirely eliminate it. For example Sikka et al. (1998) locate auditing
expectations debates within a social, political and historical framework. They argue that in a
society marked by numerous social divisions, it is inevitable that the meaning of social
practices, such as audits, is contested. Based on this social conflict the gap between competing
meanings of audit cannot be eliminated.
Second group of researches believes that it is possible to eliminate the expectation gap to
some extent. They propose number of different approaches as a possible way of narrowing the
gap. Innes et al. (1991) argue that an expanded audit report offered scope to inform users of
what auditors actually do and therefore reduce the gap. ICAI (1992) conclude that much of
the misunderstanding in relation to audits and auditors could be resolved by a more
informative audit report. The CICA's MacDonnald Commission (1988) recommends that a
statement of management's responsibilities for the financial statements should be included in
the annual report in addition to a more informative audit report. Besides a more explicit audit
report, researches suggest other ways how to bridge the gap, for example Moizer (1991)
19

proposes to strengthen the perceived independence of auditors, Humphrey et al. (1992)
suggest to broaden the role and responsibility of auditors in the areas of fraud. On the other
hand Pierce and Kilcommins (1996) propose the auditing education as a possible tool.
It results from the discussion above that the expectation gap consists of several components
where each of them has different roots and therefore they may respond to one policy in
different ways. It follows that no one initiative is likely to be sufficient to bridge it at any one
point in time or to eliminate it altogether.27

27
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2

Quality of Financial Audit

As we have discussed above, audit demand may be driven by the agency-cost. The agency
costs may vary over firms and also over time within one firm. Therefore the demand for audit
quality is heterogeneous and different levels of audit quality will be demanded at the same
time as a result of firms' profit-maximization. It implies that having detail knowledge of audit
quality is essential for analyzing the audit market. In this chapter we focus on detail
understanding of the term “audit quality” and as the result we present the “audit quality
function” which reflects all important roots and aspects of audit quality.

2.1 Definition
DeAngelo (1981) defines audit quality as the market-assessed joint probability that a given
auditor will both (a) discover a breach in the client's accounting system, and (b) report the
breach.
(a) The probability that the auditor discovers a breach depends on auditor's technical skills
and technological capabilities, the audit procedures employed, the extent of sampling etc.
(b) The conditional probability of reporting a discovered breach is a measure of an auditors'
independence from a given client.
Lennox (1998) proposes definition of audit quality by stated two possible mistakes that the
auditor can do. Auditor may issue a report that is insufficiently conservative or auditor may
too conservative.

2.2 Measuring and Evaluation
Audit quality is not directly observable for the customers. First, the actual procedures used by
the auditor are not directly observed by the customers. Second, consumers have little
information about the auditors' incentives induced by the form of a given auditor-client
contract which affect the probability of reporting discovered breach. Lower bound of the
probability of breach report is given by professional standards and certification. These
standards enforce a minimal level of audit quality by constraining the audit output28.

28
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and consists of a stated opinion with an associated quality dimension” (p.185-186).
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Therefore, they have to use some evaluating mechanism. No matter which way of assessing
they choose they have to incur costs of evaluating audit quality, i.e., of assessing the joint
probability that a given auditor will both discover and report a breach on a given client's audit.
Competitive forces also dictate that the chosen arrangement has to minimize the over-all costs
of exchange.
With no doubt, the audit quality evaluation costs are likely to be significant. Baiman (1979),
Dopuch and Simunic (1980), Kaplan (1978), Magee (1980) and Ng (1978) suggest that these
costs are infinitely high because the audit quality is unobservable. But using the profit-cost
theory we can say that in such case the audit market would collapse because mo audit services
would be demanded and supplied. We can conclude that the audit quality observation costs
are significant and limited.
In the case when the audit quality is costly to evaluate, DeAngelo (1981b) proposes that the
potential customers' response is to develop surrogates for audit quality. It means to find out
some other variable which is less costly to observe and (imperfectly) correlated with quality.
She proposes the auditor firm size as a possible surrogate for the audit quality.
As mentioned above, the demand for audit quality is heterogeneous and different quality
levels are demanded at each point of time. However, we have to distinguish between
voluntarily differing audit quality and opportunistic changes in audit quality. The latter means
that the auditor promises a given level of audit quality ex ante and provides the lower quality
ex post. To observe and eliminate this auditor's opportunistic behavior creates significant par
of the audit quality elimination costs. DeAngelo (1981b) argues that “certain aspects of audit
technology provide auditors with incentives to opportunistically lower audit quality in order
to retain a particular client. However, disincentives to “cheat” are also provided by audit
technology, and these disincentives increase as auditor size increases. Because larger auditors
have reduced incentives to lower audit quality opportunistically, consumers rationally use
auditor's size as a surrogate for audit quality. ” (p. 187). As the audit firm size became one of
the most examined surrogates of audit quality we focus on this phenomena in the next subchapter.
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2.3 Audit Firm Size and Audit Quality
Before 1980's, the professionals believed that audit quality is independent of audit firm size.
For example Arnett and Danos (1979), employing the assumption that the audit quality is
relatively homogeneous across audit firms, argue that “size alone should not be a prime
determinant of future success” (p.8). Further, they also emphasized that “as long as
professional standards and qualifications were maintained, it is unfair to arbitrarily distinguish
between the largest eight and all other CPA firms” (p.56).
This point of view was also supported by the professional chambers, AICPA's Derieux
Committee Report stressed out that the auditor size should be irrelevant in the selection of the
auditor. This attitude was supported by the assumption that the auditor size does not affect the
quality of audit services supplied. Nowadays, there are many researches, both theoretical and
empirical, showing us that there exists the link between the auditor's size and audit quality.
2.3.1

Theoretical explanation

DeAngelo (1981b) proposes an alternative to this view when she argued that “size alone alters
auditors' incentives such that, ceteris paribus, larger audit firms supply higher level of audit
quality. When audit technology is characterized by a higher level of start-up costs, incumbent
auditors earn client-specific quasi-rents. These quasi-rents, when subject to loss from
discovery of a lower quality audit then promised, serve as collateral against such opportunistic
behavior. This implies that, ceteris paribus, the larger the auditor ad measured by number of
clients, the less incentive the auditor has to behave opportunistically and the higher the
perceived the quality of the audit” (p.184).
Watts and Zimmerman (1981) develop a theory that predicts that auditor size is a surrogate
for audit quality. They argue that large audit firms supply higher quality because they possess
a comparative advantage in monitoring individual auditor behavior.
Theoretical researches supporting the idea that the audit firm size is an appropriate surrogate
for audit quality can be divided into two groups: Auditors' reputations (i) and Depth of
auditors' pockets (ii).
(i) Theory of Auditors' reputations was first proposed by DeAngelo (1981b) and it says that
large auditors have more incentive to issue accurate reports because they have more valuable
reputations. This theory supposes that auditor suffer the loss of credibility or reputation if she
issues an inaccurate report. The loss of reputation means lower rent through fewer clients or
23

lower fees. It assumes that larger auditors have larger client-specific rents. Under this
assumption it holds that the loss of rent is higher for larger criticized auditor than for smaller
criticized auditor.
(ii) Theory of the Depth of auditors' pockets was proposed by Dye (1993) and it states that
auditors with more wealth at risk from possible litigation have more incentive to issue
accurate reports and offer higher quality of their services. In other words, since large auditors
have deeper pockets, they should have more incentive to issue accurate reports.
These two theories differ not only in types of incentives for being accurate. They also differ in
their attitude towards the connection between audit firm size and the likelihood of litigation.
Theory of auditors' reputation suggests that larger audit firms receive less criticism than the
small audit firms. It also assumes that there exists some reliable signals of auditors' accuracy
and finds the litigation as convenient approximation of these signals.
On the contrary, the theory of deep pockets states auditors' deep pockets give the auditors
higher incentive of being accurate and increase the likelihood of litigation, conditional on an
audit failure occurring. It also explains that the litigation is very poop signal of auditors'
accuracy because auditors are unlikely to being sued for issuing too conservative reports.
They are usually sued for issuing insufficiently conservative reports. However, the excessive
conservatism is also characterized as reduced quality. Second reason for litigation being weak
signal of accuracy is the fact that the large audit firms are more prone to deep pockets court
actions even if they are more accurate than the small audit firms.
Dye (1993) tested these two hypotheses by empirical research. This empirical study concludes
that the theory of deep pockets seem to better fit the reality. First, the author finds positive
correlation between the audit firm size and the likelihood of litigation29. Second, the study
finds out that the criticized auditors did not suffered the loss of rents through the loss of
clients of lower fees. This suggests that the reputation does not explain the higher accuracy of
larger auditors. The lack of evidence for reputation effects may signal that the litigation is
unreliable signal of accuracy.
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However, this finding has one important litigation - most litigation cases are resolved privately, which makes

it difficult to accurately test the relationship between auditor size and litigation.

24

2.3.2

Empirical Evidence

There is a load empirical evidence of positive relationship between the auditor size and audit
quality.
Nicolas and Smith (1983) and Eichenseher et al. (1989) show that the stock market react more
favorably when companies switch to a large auditor rather than to a small auditor.
Lennox (1999) suggests that large audit firms give more accurate signals of financial distress
in their audit opinions. He point out that large auditors are more likely to give going-concern
qualifications to failing companies and clean opinions to non-failing ones. His bankruptcy
model denotes that it is partly because it is easier to predict bankruptcy for large auditors'
clients than for small auditors' clients.
Even if Lennox (1999) does not dispute the reputation and deep pockets theories and he
claims that the results are consistent with the reputation and deep pockets theories, he also
propose an alternative explanation which is unrelated to effort or reporting incentives - large
auditors are more competent at obtaining or interpreting audit evidence. As an example
Lennox (1999) argues that large audit firms may have more staff with client-specific
knowledge, they may be more experienced in auditing large quoted companies, or they may
engage in greater industry specialization.
Francis and Wilson (1988), DeFond (1992) and Firth and Smith (1992) argue that companies
with higher agency costs are more likely to hire large audit firms.
Firth and Smith (1992) and Balvers et al. (1988) show that companies involved in IPOs
experience less under-pricing when they hire large audit firms.
Krishnagopal et al. (1991) test the hypothesized preference of investment bankers and their
clients for reputable auditors at the time of IPO on the companies going public in 1985 and
1986 in the USA. They find out that if companies planning to go public switch auditor, they
usually switch from local auditor to reputable auditor. Furthermore, their study shows that
clients that select larger auditors tend to be those that employ prestigious investment bankers.
They also tend to be larger than those firms that continue to use small auditors. The latter
finding suggests the presence of incentives to switch auditors for reasons other than credibility
of auditors.
Hagigi et al. (2006) show that the auditor change announcements reduce dispersion of
investor beliefs in that they are both information asymmetry-reducing and consensus25

increasing. They also argue that the type of auditor change (Big-Eight to Non-Big-Eight, NonBig-Eight to Big-Eight or Within-Class) has no impact on the dispersion-reducing effect of
auditor change announcements.
All papers mentioned above made the empirical research on the data concerning the voluntary
choice or switch of auditor. On the other hand, Asthana et al. (2007) focus on companies
audited by Andersen and their involuntary switch of auditor after Anderson's failure in 200130.
Their empirical research shows that clients switching from Andersen experienced positive
abnormal returns during the three-day window surrounding the announcement. In addition,
they suggest that the timing of switching announcement was influenced by the switching cost
function which is specific for each company.

2.4 Supervision and National Legislatures
Audit market is also highly influenced by regulation put in place. This chapter briefly
describes main systems of regulations and their economic effects.
To ensure audit quality, audit profession is highly regulated. Audit regulation exists mainly
through mandatory licenses, professional standards and auditor's liability. Mandatory
licensing is natural in all Member States of the European Union. Professional standards are
issued by International Federation of Accountants.
There are several possibilities how European Union can intervene the processes of improving
audit quality. It can either set up a uniform regime of auditors' liability or establish an
international monitoring and supervising institution. Each of these possibilities has its pros
and cons.
Nowadays, auditors' liability regimes belong to the national competence. However, the
European Commission reports regularly on this issue. And also there is a question whether a
uniform European auditors' liability policy could somehow improve quality of audit services.
The aim of this paper is to focus on the auditors' liability regimes and discuss the effects of
unified regime within the European Union.

30

more details about the Andersen's failure in chapters 1 and 3
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2.4.1

Liability Regimes and Their Economic Impacts

Auditors' opinion is used by many market players such as potential investors, bank, state
institution, customers etc. Therefore, the auditors' liability regime may influence many
players. When designing such regime it is important to realize the relationships between these
players and auditor. Figure 2.1 depicts these relationships.
Figure 2.1.

Auditor Liability and Relationships Between Main Parties

Source: London Economics (2006)

Goal of a liability system for auditors is to efficiently increase the quality of the financial
statements. However, it is important to note that increasing the audit quality is not
advantageous at any price. The level of liability has to be high enough but does not have to
exceed the level resulting in so-called defensive auditing31.
To make an essential distinction between different liability regimes, let's make two groups:
o unlimited liability regime
31

Defensive auditing refers to the practice when auditors, rather than exercising their professional judgment,

resort to excessive application of rules or audit standards as a means of justifying the results of the audit report.
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o capped liability regime - imply restricted liability on auditor
When deciding which system is more desirable, there exists straightforward argument for the
unlimited liability saying that increasing the threat from the liability system forces the auditor
to supply greater efforts and provide higher quality.
However, Dye (1993 a,b), Dye (1995) and Chan/Wong (2002) show that imposing some
restriction to the auditors' liability (for example by introducing the caps) may lead to more
socially desirable outcome.
To analyze the liability systems in more detail, we can also distinguish different regimes
according to the distribution of damages between auditor and company, into two main groups:
o proportional32 regime - when each party (auditor and audited company) is liable only
for the portion of loss caused by inaccurate audit opinion.
o joint and several liability regime - main idea is same as in the proportional regime but
when the company becomes insolvent then the auditor has to pay full damage
Impact of these two regimes on the audit quality has been a subject of many papers. However,
there is no clear evidence which system improves audit quality.
Hanson and Gillet (1991) argue that the state should increase the auditor liability to stimulate
audit practices which will detect fraud and misrepresentation. Balachandran and Nagarajan
(1987), DeJong (1985), Melumad and Thoman (1990) show that audit quality is connected to
the level of damages imposed on the auditor. Also Kornhauser and Reverz (1989) show that,
with no insolvency, if the standard of care is set optimally without uncertainty, then joint and
several liability is preferred to proportional. All these papers showed that moving from
several and joint liability towards the proportional liability regime would decrease the audit
quality.
On the other hand Narayanan (1994) shows that that implementing proportional liability
regime can increase audit quality33.

32

sometimes also marked as proportionate

33

This brief summary of recent research of this topic shows that the majority of the papers prefer the joint and

several liability regimes. However, we prefer the analysis of Narayanan (1994) because he uses less
simplifications and his analysis can be more easily applied in real situations.
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Taking into account the results of recent research mentioned above, we can conclude that the
capped liability is more appropriate and socially more desirable. Furthermore, we can
conclude that proportional liability regime increase the audit quality.
2.4.2

Propositions made on the Level of the European Union

As mentioned above, liability regimes are subject to national requirements and legislatures.
However, there are only several differences in chosen liability regimes. Only one Member
State has a proportionate liability regime (Spain). And only few other countries have capped
auditor liability - Austria, Belgium, Germany, Greece and Slovenia. Other countries use
several and joint liability regimes.
In 2006, European Commission issued a study which concluded that the level of auditor
liability insurance available for higher limits has fallen sharply in recent years. Constantly
large claims might therefore put at risk an entire network34. It also suggests that this risk may
be eliminated by reducing auditor liability. However, it also states, that "while there exist a
number of variants of statutory audit liability limitation, the diversity of circumstances in
terms of both audits and company size is such that it is unlikely that a one-size-fits-all EUwide approach is the most useful"35.
In 2007 European Commission issued a report proposing four possible options how to reform
auditors' liability regimes36:
o The introduction of a fixed monetary cap at European level, but this might be difficult
to achieve.
o The introduction of a cap based on the size of the audited company, as measured by its
market capitalization.
o The introduction of a cap based on a multiple of the audit fees charged by the auditor
to its client.

34
35

London Economics (2006)
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/06/1307&format=HTML&aged=0&language=EN

&guiLanguage=en
36

European Commission (2007): Directorate General for Internal Market and Services - Consultation on

Auditors' Liability and its Impact on the European Capital Markets.
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o The introduction by Member States of the principle of proportionate liability, which
means that each party (auditor and audited company) is liable only for the portion of
loss that corresponds to the party’s degree of responsibility.
As mentioned by the European Commission itself it would be difficult to achieve a fixed
monetary cap within all Member States because it does not reflect the national differences.
Since the EC proposal is relatively new, not many professional papers comparing the pros and
cons of these options are available. Ojo (2008) discuss these options and prefer model based
on a combination of the first and third options. She emphasized that the capped liability based
on the market capitalization is somehow subjective. However, no detail explanation of this
feeling is offered.
Recent research mentioned above prefers limited liability before unlimited liability and also it
gives priority to the proportionate liability.
Based on the result from the previous part we can now evaluate four proposed options. We
agree with the conclusion of the European Commission that the first proposal is not flexible
enough to cover the diversity of economic and business environments within the European
Union. Moreover, it would be very difficult to set up one cut-off value of limited liability that
would satisfy all types of audit companies37.
The differences between the second and the third possibilities are rather technical, so we do
not distinguish between them and see them as the possibilities of capped liability regimes.
As most countries with the European Union currently use the joint and several liability
regimes, the last proposal would mean the changes in most Member States. That is the main
negative aspect of this option and therefore we incline towards the system of capped liability
measured by size of audited company or its fees charged to the clients.
2.4.3

Audit Quality and Audit Fees

Another aspect is connected to the supervision and regulation of audit market. It is the
question of appropriate audit standards and their incentives to the auditors.

37

What could be ideal cut-off value for the Big 4 companies, can be seen as nearly unlimited liability regime for

individual auditors.
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When providing audit services to the customers, each auditor can choose from different levels
of quality of services provided. The major threshold for such decisions is the minimal quality
required by regulatory bodies. Let's denote q' as the quality of audit services that is equal or
higher than minimal quality required by regulatory bodies. On other hand the auditor can also
choose to provide audit services with lower quality and let's denote q as the quality lower than
minimal threshold required by regulatory bodies.
To force auditors to respect the minimal quality at the level of q', the regulatory bodies must
state appropriate penalty at the level of p in case of non-compliance.
When providing audit services with quality q', auditor have costs of providing the services in
the amount of C(q') and auditor charges corresponding audit fees F(q'). In case of choosing
quality q it is very probable that the costs of providing such quality will be lower than C(q')
and we denote them as C(q) and fees are denoted as F(q) when the quality q is provided38:
C (q ' ) > C (q)

(3)

Under the assumption that the audit quality is primarily observable we also suppose that
F(q') > F(q). However, as we mentioned above, audit quality is not primarily observable and
therefore we cannot say that F(q') > F(q).
In case of auditor's compliance with stated minimal quality, her profit will be:

Π 2 = F (q' ) − C (q' )

(4)

while in case of providing lower quality q the final auditor's profit can be denote as following:

Π 2 = F (q ) − C (q) − L

(5)

where L means the costs revealed non-compliance with stated minimal audit quality. We can
see that L depends on penalty in the amount of p for non-compliance stated by governments
and by the probability of being detected f(p). Therefore, we L can be expressed:
L = f ( p) p

(6)

Using this simple method, we can summarize the problem of choosing appropriate level of
penalty in case of non compliance by inequality:
F (q' ) − C (q' ) > F (q) − C (q) − L

38

(7)

Klein and Leffle (1981)
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When taking into account that the audit quality is not primarily observable and that auditor
may charge fees in the amount of F(q') even if she provides services with quality q this
inequality is as an essential condition to force auditors to respect the minimal audit quality
q' 39.
2.4.4

Practical Legislative Steps towards Higher Audit Quality

Legislative framework concerning audit services is still developing in the Czech Republic and
therefore new steps are taken towards better quality of audit services to become comparable
with those in western countries.
In this subchapter we would like to summarize the main aspects of Czech audit legislation
securing sufficient level of audit quality. Most of the legislative steps are designed to ensure
appropriate level of auditor's independence. Auditor's independence is one of the key factors
of high quality audit services.
After Enron scandal40, relationship between accounting units and their statutory auditors has
been scrutinized by many economists, politicians and scientists. Since providing of non-audit
services to accounting units by their statutory auditors may lead to weakened auditor's
independence it was one of the major issues in the recent debate about appropriate control
rules.
In the Czech legislature this question is covered both by the Act on Auditors and Ethics Code.
Providing non-audit services may cause that statutory auditor inspects her own work when
performing statutory audit. Therefore, Czech legislature defines that auditor may provide nonaudit service under the condition that the risks of weakened independence are diminished to
acceptable extent41.

39

Pagano and Immordino (2005)

40

Enron was American publicly traded company and in 2001 it was revealed that that its reported financial

condition was sustained substantially by institutionalized, systematic and creatively planned accounting fraud
known as Enron scandal. Enron's statutory auditor, audit company Arthur Andersen, was accused of being
involved in Enron's accounting practices. About after, the Arthur Andersen voluntarily surrendered its licenses to
audit practice.
41

Ethics Code defines several safeguards such as excluding auditor's employees engaged on providing non-audit

services from the audit team engaged on statutory audit, consulting the with the audit committee or revision of
auditor's work by auditor from other audit company.
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We may ask why it is not fully interdict by law to provide non-financial services by statutory
auditor if it is really so independence threatening? However, there indeed exists strong
advantages of such interconnection between accounting unit and its statutory auditor - the
most important is the economic aspect of such cooperation. When providing also other
services than exclusively statutory audit, auditor may uses knowledge about the client gained
during performing non-audit services during the statutory audit or vice versa. It presumably
decreases the fees both for statutory audit and non-audit services when they are provided by
one audit company in comparison with the situation when statutory audit is provided by
different company to which that provides other non-audit services. Other reason is that the
supervision of such requirement would be very costly and very probably not sufficiently
efficient.
It was shown in the past that providing of non-financial services by statutory auditor is not as
developed in the Czech Republic as it is in other developed market economies. According to
Frankel at al. (2002), revenues from providing non-financial services forms approximately
70% of total revenues of audit companies. Bízová (2006) shows that this ration is
approximately 25% in the Czech Republic.
To retain an independence audit fee Act on Auditors also prohibit the auditor to provide
statutory audit services in the case that the auditor's fee received from this client in previous 5
years exceeded 50% of auditor's total revenue in those 5 years.
In April 2009 New Act on Auditors were implemented in the Czech Republic. It newly
defined Public Interest Entities42. Special requirements concerning statutory audit are
appointed to these public interest entities special requirements. Ethics Code also describe
terms and restrictions of so-called conditional audit fees43, price competition between auditors
and potential future salaried employment between accounting unit and its statutory auditor.
Concerning the fees paid to statutory auditor, accounting units with mandatory statutory audit
are required to publish in the footnotes to financial statements all fees paid to their statutory

42

Public interest regime applies to: issuers of listed securities, banks, insurers, health insurers, pension funds,

investment funds, collective investment schemes (UCITS), certain other capital market players, electronic money
institutions, business or groups with more than 4,000 employees.
43

Audit fees should not be conditional in any manner. As a threat to auditor's independence, the Ethics Code also

describes delayed payments.
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auditor and it is mandatory to distinguish between audit and non-audit services that are
provided by statutory auditor.
According to new Act on Auditors, the statutory auditor shall be nominated by the supreme
body of accounting unit44. In the past, auditors were usually appointed by the directors.
New act also changes terms of termination of audit contract. It requires that "any withdrawals
from the Statutory Audit Contract by the accounting unit or by the auditor shall be notified by
the withdrawing contracting party without delay to the Council, including giving the reasons
therefore; this procedure shall apply by analogy also in the event of termination of the
contractual relation prior to the performance of statutory audits in any other manner".45
Change of statutory auditors before the finish of statutory audit shall be done only based on
proper grounds. Current legislature does not changes of statutory auditor prior the finalization
of statutory audit based on different opinions on entity's accounting policies or auditor's
procedures.
Regarding the special requirements for public interest entities, Act on Auditors requires that
the responsible audit partners for statutory audit have to rotate in the maximum period of
seven years and they can repeatedly become responsible statutory audit after the lapse of two
years.
New Act on Auditors also requires the public interest entities to establish audit committees.
Audit committee consists of three members; at least one of them has to be independent on
statutory auditor and must have at least three-year experience from the area of accounting or
statutory audit.
Moreover, statutory auditor of public interest entities is required to publish transparency
report in the period of three month after the end of auditor's financial year.

44

shareholders in general meetings for limited liability and joint-stock companies

45

Act on Auditors, Section 17, paragraph 3
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3

Market for Audit Services

Market for audit services has been mainly influenced by the exceptional concentration caused
by so-called Big-N46. In the previous chapter we argue that the existence of such large audit
firms has positive effect on audit quality.
However, general economic theories concerning the market structure suggest that this kind of
concentration usually leads to higher price for customers and socially sub-optimal
equilibrium.
In this chapter we examine whether the audit services are so specific that the effect of these
special attributes overweight the losses from imperfect market structure.

3.1 Demand Side of Audit Market
The audit serves as a tool for releasing the information asymmetry between stake-holders with
different powers in the company. To the large extend, local market structure and conditions
determine the structure of stakeholders and the intensity of information asymmetry.
Stakeholders with lower powers within the company form the demand side of the audit
market. Therefore, to understand local audit market we need to understand local market
conditions and market players' behavior.
Czech audit market has some specific characteristics both on the demand and supply side. In
this chapter we focus on these main characteristics which determines users of audit opinions
as well as on the supply side of audit market which, to the large extend, is influenced by the
Czech business environment and its development since 1989.
3.1.1

Ownership structure

Ownership structure plays an important role in the demand for audit services. Czech Republic
has specific ownership structure in comparison with most of the democratic countries with
market economies47. PSE48 registers 28 companies which are publicly traded as at May 2010

46

The number differs in time - initially, it was Big Eight, than researches referred Big Six and nowadays it is Big

Four. To avoid any confusion in our text, we refer to Big-N.
47

We exclude non-democratic countries from our comparison because their political system highly influences

ownership structure.
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in comparison with 2,773 companies listed on NYSE and 3,700 on NASDAQ 49. In the total it
means USD 73,420 million of market value of shares issued by publicly traded companies as
at 31.12.2007 on PSE50.
To compare the data for the Czech Republic with other countries we need to take into account
the size of economic. Therefore, we calculate the ratio of market value of listed companies as
at 31.12.2007 to the value of GDP per capita 2007 and the results are shown below in Table
3.1. and Figure 3.1.
We can observe that calculated ratio is much lower for former communist countries in
comparison with countries with traditional market economies. Results suggest that the
common communist history of countries from Central Europe highly determines the level of
development of stock exchange.

Market Value of Publicly Traded Companies

Table 3.1.
Country

Market value of listed companies
per GDP 2007

UK

181%

3 859 000

USA

145%

19 950 000

France

134%

2 771 000

Germany

74%

2 106 000

Netherlands

71%

456 200

Slovenia

41%

22 100

Poland

33%

207 300

Czech Republic

30%

73 420

Austria

25%

76 190

Hungary

12%

21 900

Slovakia

48
49
50

Market value of listed companies
(in $ mil.)

5%
Source: Author and The Official Factbook

5 079

Prague Stock Exchange
Official sites of NYSE and NASDAQ
The Official Factbook available at www.cia.gov - market value of listed companies as at 31.12.2007 is

measured as value of shares issued by publicly traded companies at a price determined in the national stock
markets on the final day of the period indicated. It is simply the latest price per share multiplied by the total
number of outstanding shares, cumulated over all companies listed on the particular exchange.
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Figure 3.1.

Market Value of Publicly Traded Companies

Market value of publicly traded companies
200%
150%
100%

Market value of
listed companies
per GDP 2008

50%
0%

Source: Own Calculation

This is highly connected to the structure of source of financing used by the companies.
Dvořák (2004) shows the structure of financing of Czech companies in the period 1997-1999.
According to this research companies favor own sources, followed by bank loans and leasing.
In that period only 3% of the companies considered IPO on PSE as a possible source of future
financing, 2% mentioned IPO on any foreign stock exchange as probable source of future
financing and 3% think of issuing bonds as possible source of financing.
It is worthy to note that significant part of companies with foreign capital is financed by loans
from parent companies51.

Table 3.2.

Sources of Financing of Czech Companies
Source

%

Own sources

62%

Loans

17%

Leasing

14%

Bonds

3%

Capitalization (Increase
of Equity)

2%

Combination of different
sources

2%

Joint ventures

0%

IPO

0%
Source: Dvořák (2004)

51

Dvořák (2004)
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Mulhoferová (2004) compares utilization of bank loans and issuing bonds. She found out that
in 1999 Czech companies received bank loans in total amount of CZK 1 113 398 million (in
2000 it was CZK 1 115 489 million), while they issued bonds in total amount of CZK 43 900
million in 1999 and CZK 32 500 million in 2000.
These two researches clearly show unwillingness of Czech companies to be traded publicly.
Both researches suggest that this attitude may be caused by the management's reluctance to
open the financial position of the companies to the public.
All of above mentioned may highly determine the position of Big-N auditors on the Czech
audit markets.
3.1.2

Foreign Capital in Czech Companies

When talking about ownership structure of Czech companies we need to realize that 29.6 %
of Czech HDP in 2007 was produced by companies 100% owned by foreign parent company
as Table 3.3. shows.

Table 3.3.

Czech HDP in 2007 Sorted by Companies’ Ownership Structure
Ownership Structure

Share on HPD of the
Czech Republic in 2007
(in %)

Public Sector

18.2

Companies under Domestic Control

42.1

Companies under Foreign Control
Source: Czech Statistical Office

29.6

Companies controlled by foreign capital vary in the size as well as sector they are from. From
the local point of view these companies are treated as private-owned companies. However,
when we look at it from broader perspective, very often their parent companies are publicly
traded in their country of origin.
In general, publicly traded companies are obliged to public consolidated financial statements.
This implies that Czech branches may also become a part of such consolidated financial
statements and therefore also their figures become important for those who already own or
plan to buy shares of the parent company52.

52

Author is aware of the fact that this importance of Czech branch's figures is relative and depends on the size of

Czech branch in comparison with the size of the whole consolidated group. There is no research available for the
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Some specifics go align with presence of foreign capital. These characteristics determine the
auditors' behavior in respect of such companies.
Significant share of foreign capital in Czech companies highly influences choice of auditor
because parent company tries to keep one auditor for all branches covered in consolidation
mainly because of reducing cost of audit. Usually, communication between two auditors
requires lots of administrative issues to be solved which subsequently increases the overall
costs. Moreover, there exist uniform procedures within the consolidated group applied to
certain accounting areas and therefore we can observe existence of specific assets.
As only Big-N companies have branches all over the world, the selection of auditor for the
international consolidated group is highly limited - currently, there are four audit firms who
are able to supply such big international engagements. Therefore, this market segment can be
marked as oligopoly.
This process is called "globalization of audit market" and has several specific attributes.
Firstly, it limits the possibilities of so-called "opinion shopping" on the local levels because
the choice of auditor is done on the level of parent company. Therefore, the local management
cannot threaten the auditor by terminating the contract if the auditor will report the
misstatements. Moreover, parent company uses the auditor as a control of internal controls in
the branches, which also limits the information asymmetry between parent company and local
management. All of this increases the independence of local auditor on the local management
which leads, ceteris paribus, to the higher audit quality.
However, such globalization may also lead to lower audit quality on the local level. In most
cases local auditor must accept conditions set by the auditor of parent company concerning
the fees and the deadlines. If the deadlines are too strict or the fee is too low, the audit quality
may be significantly lower. In such case, the only regulation mechanism is the possibility of
loosing the reputation of the auditor who issues the opinion as well as legal consequences for
this auditor in case of insufficient quality of provided services.
It is also important to note that the audit globalization may lead to lower quality of audit of
statutory financial statements of local branches. Parent company, who ordinarily ordered the
audit of the whole consolidated group, is above all interested in the quality of audit of

Czech companies stating the Czech branches' size in comparison with their consolidated units. Therefore, no
conclusions can be made on this issue.
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reporting package of the branches which is the base for the consolidated figures. Therefore,
the budget for the statutory audit may be underestimated and the quality of service provided
may decrease.
Overall, this layout may lead to the situation when both local sides of the local contract are
dissatisfied. Let us show it on the example of relatively small Czech branch 100% owned by
foreign company which is audited by Big-N company based on the parent company's
decision:
Czech branch may be too small to get advantages of being audited by Big-N company53. If not
being part of the consolidation group, such company would definitely choose smaller audit
firm to reduce the cost of audit. On the other hand, Big-N company would probably not
perform audit of such small company as Big-N companies have significant fixed costs which
have to be incurred in the audit fees54. In such case the only reason why the Big-N company
audits such Czech branch is that in global point of view, the consolidation group is significant
client for the worldwide Big-N company and local branch cannot refuse such engagement.
To conclude, audit globalization has several opposing effects on audit quality. Local auditor
may become more independent on the local management. On the other hand, local auditor
looses control over the conditions of the engagement. Finally, local auditor is highly
dependent on the business success of the global Big-N company for which she works for.
3.1.3

Presence of Different Types of Information Asymmetries

Ownership structure has significant influence on presence of different types of information
asymmetries. Simple distribution to the private and public companies gives us no clue on
what types of information asymmetries appear in the Czech economy. To be able to identify
the structure of information asymmetries in the Czech market, we need to look more deeply
on the ownerships structure for each group separately.

53

such as auditor's reputation benefits or benefits of being applied by industry specialist

54

mainly costs of highly educated accounting staff and other non-accounting specialists
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However, we can say that all types of ownerships suffer by information asymmetry between
the management and owners55.
Concerning publicly traded companies, researches show that there exists strong concentration
of ownership. Mejstřík (2005) concludes that average share of the biggest owner for
companies traded on PSE is 74.88%. Grosfeld and Hashi (2003) state that concentration of
ownership for companies traded during coupon privatization increased from 38.8% in 1996 to
51.9% in 1999. This statistics suggests that there may be strong asymmetry between minority
and majority owners.
Taking into account companies which are 100% owned by foreign parent company and
financed by own sources (or by the loan provided by the parent company), we can conclude
that only information asymmetry between owners (the parent company in this case) and the
management is present in this model.
Last significant group are companies financed by bank loans. It is clear that this model of
financing suffers by the information asymmetry between the management and the bank.
As we shown above financing by bank loans is highly used by Czech companies. Early after
the Velvet Revolution, banks got into the peculiar situation. After the redistribution of
ownership within the voucher privatization, most of big Czech companies had investment
funds as their majority owners. In most cases, these investment funds were owned by the
banks. Therefore, we can say that the banks were factual owner of the companies. However,
as the companies needed financial aid to be able to restructure their structure and production,
banks also became major company's creditor.
Suddenly, banks were the owners of the companies and at the same time their bigger
creditors. This conditions on the market let to such situations where banks borrowed money to
companies which were already highly indebted just because banks, as companies' owners, did
not want to let them down. Just after the Velvet Revolution, banks were usually state-owned
and such market structure cause, among others, that there was significant information
asymmetry between the state, as the owner of the bank, and the bank's management.

55

We do not take into account situations where the owners also run the company because this type of

management is typical for very small companies. These very small companies neither meet the requirement for
mandatory audit of financial statements nor are part of consolidation group.
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3.1.4

Different ownership means different demand

In chapter above we describe three main types of ownership structure in Czech Republic. We
showed that each category suffers by different information asymmetry and we also want to
show that there may be difference in demand for auditor.
Let's start with the publicly traded companies. Such company can choose between higher
quality audit and lower quality audit56. As it is publicly traded, market will probably responds
to chosen level of audit quality by changing stock price. Therefore, company can choose its
own auditor but the management has to be aware of market's responds.
Second group, companies financed by bank loans, may be pushed to situation with no choice
of audit quality. Under some circumstances the bank providing the loan may require Big-N
auditor to audit company's financial statements during the period the loan is provided.
However, there is no general rule that all banks require that to all their clients. This may be
required for somehow "special" clients - new clients, more risky clients or clients requiring
such big loan that it is provided by the syndicate of banks.
We can therefore say that in this scheme companies are more intensively pushed to choosing
Big-N auditor, however, it is no strict rule and the companies may deny it and choose other
source of financing. As we mentioned that bank requires that mainly for clients with some
special attributes, we can say that denying the conditions stated by the bank and finding
alternative source of financing may mean to get more expensive financing than from the bank
loan because the special situation of the company will be reflected in the cost of such
alternative source of financing. We can conclude that companies financed by bank loans may
relatively independently choose their auditor and this choice will be reflected by the market.
Concerning companies 100% owned by foreign capital, their situation may be significantly
different. As we describe above, there exists so-called "globalization of audit". This means
that local branches cannot freely choose their auditor because she is assigned on the global
level by the parent company. As we showed that only Big-N companies can satisfied demand
for audit of global consolidated group, this leads to artificially increased demand for Big-N
companies in the countries of small local branches. We argued that they exists circumstances
under which the both local side (local branch and local auditor of Big-N auditing this branch)

56

For our purposes we substitute higher quality audit with Big-N companies and lower quality audit for non Big-

N companies
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of the engagement may be dissatisfied but both side cannot influence the conditions of the
engagement - local branch cannot choose its own auditor and local auditor of Big-N company
cannot independently decide whether she will provide audit service to the branch or not.
We showed that there are forces from supply side which may increase the concentration on
the audit market. Table below summarizes which ownership structure tends to increase market
concentration and which let the market to evaluate the choice of auditor.

Table 3.4.
Source

Sources of Financing of Czech Companies
Information Asymmetry

Auditor

Management x Owners
Majority x Minority Shareholders

free choice

100% Foreign Capital

Management x Owners

Big-N

Bank Loans

Management x Owners
Source: Author

free choice

Publicly Traded

3.2 Supply Side of Audit Market
Supply side of audit market can be seen as heterogeneous and in fact it can be divided into
three more or less independent segments:
i)

Big-N companies

ii)

other companies

iii)

individual licensed auditors

Figure 3.2. shows the structure of audit market and the differentiation of each group. Each
group provides its services to different kind of companies. In general, Big-N companies serve
to the largest companies and listed companies, other audit companies provide their services to
the middle-seized companies under mandatory statutory audit and finally individual licensed
auditors make an assurance of financial statements of small companies under mandatory
statutory audit. It is obvious that each segment serves the clients with different needs and
requirements and therefore there exists only limited clients' fluctuation between the segments.
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Figure 3.2.

Audit Market Structure

Source: Author

Also the EC DG Competition has repeatedly concluded that there exists a separate market for
the provision of audit and accounting services to quoted and large companies, whether
national or multinational, and which are provided predominantly, if not exclusively by the Big
Six firms as, in the main, only they can satisfy the requirements of such companies, namely to
have their audit and accounting services provided by a firm with necessary reputation in the
financial markets (in the case of quoted companies), the geographical breadth to cover their
companies' needs world-wide (in the case of multinationals), the depth of expertise in
particular sector (large companies in general and, in particular, regulated sectors such as
banking and insurance) and significant resources (all large companies)57.
However, the question is whether there is an intersection of Big-N segment and segment of
individual auditors. In general, we suppose that the audit market is strictly heterogeneous and
that intersection of segments from antipodal points of our diagram does not exists or is very
small. But when concerning the situation on Czech audit market, this expectation may be
biased by the local conditions on Czech financial market as described above. Therefore, we
create the hypothesis that the diagram of Czech audit market may differ to that mentioned
above. Adjusted audit market structure is illustrated on the Figure 3.3.

57

See EC DG Competition Case No. IV/M.1606 – Price Waterhouse/Coopers & Lybrand, Decision of 20 May

1998, Case No. Comp/M.2810 – Deloitte & Touche / Andersen (UK), Decision of 1 July 2002, Case No.
Comp/M.2824– Deloitte & Touche / Andersen (Germany), Decision of 27 August 2002 and Case No.
Comp/M.2816 – Deloitte & Touche / Andersen (France), Decision of 5 September 2002.
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We assume that in such situation, individual auditors may audit some of the biggest Czech
companies owned 100% by Czech capital, not publicly traded and without bank loan being
provided. However, we do not assume that this intersection would implement that the Big-N
companies audit very small Czech firms owned 100% by Czech capital.

Figure 3.3.

Adjusted Audit Market Structure

Source: Author

Market for financial audit is also heavily regulated. It is natural that all these measures have
both positive and negative effect on audit quality. On the one hand regulation improve quality
of provided services by requiring certain level of quality and therefore by eliminating those
auditors whose services do not comply with required level of services. On the other hand
those regulatory requirements may increase the market concentration as it creates entry
barriers.
There does not exist general consensus about the effect of suppliers concentration on the level
of audit quality among the scientists. On one hand, it is argued that high level of concentration
may be detrimental, resulting in lower levels of competition, which could harm clients
through higher fees and lower quality of services provided. However, the counterargument is
that high levels of concentration may not be detrimental but may result in providing services
of higher quality because market leaders display exceptional performance, providing lowerpriced audits and enhanced services to the clients.
Pearson and Trompeter (2010) examine by relationship between supplier concentration and
competition in the market for audit services. They revealed that concentration is negatively
associated with fees, which suggest that higher levels of concentration are related higher
levels of price competition. They also point out that concentration seems to be appropriate
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surrogate for competition. The question is whether we can conclude that higher levels of
competition also means higher quality of audit services provided.
Table A1.1. in Appendix1 shows the concentration on the market for statutory audit services.
It provides the market shares of the largest audit firm (C1), the two largest audit firms (C2),
the four largest audit firms (C4), the eight largest audit firms (C8) - where relevant, and
finally the estimated Herfindahl-Hirschman index (HHI). It shows that the market
concentration varies from country to country; however, in most countries four largest audit
companies form more than 90% of the audit market. We picked results for some countries in
table 3.4.

Table 3.5.

Concentration in EU Statutory Audit - Picked States

Concentration in EU statutory audit - all companies listed on regulated national stock exchange.
Country

Number of
companies

Czech Republic
Slovakia
United Kingdom
Germany

36
7
316
541

Concentration index by revenues audited or fees received
C1
C2
C4
C8
HHI
56%
76%
94%
99%
3,754
95%
98%
100%
100%
8,998
36%
59%
100%
100%
2,660
57%
82%
92%
96%
3,976
Source: London Economics (2006)

Although there are not sufficient data to evaluate the market concentration evolution over
time, we can say that the audit market was relatively concentrated in 1980's, albeit
significantly less than in the present. This concentration increased in 1988 when the Coopers
& Lybrand merged with Price Waterhouse and created the PwC. Other increase occurred in
2002 with the disappearance of Arthur Andersen. Nowadays, Big-N represents four
companies: Deloitte, Ernst&Young (EY), KPMG, PricewaterhouseCoopers (PWC). The
evolution of the Big-N companies is illustrated in Table A2.1. in Appendix 2.
Supplier concentration may also lead to moral hazard situation. In such cases, auditors not
only exercise under risk, but also where low standard financial reporting is encouraged58.
Moreover, the neglect of smaller institutions as a result of rescuing large organizations is
another consequence of moral hazard59.

58

M. Oja (2008), pp. 3

59

L. Cunningham (2006)
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The next subchapter is devoted to the description of the Czech audit market, Big-N share on
this market and its development in time.
3.2.1

Audit Market in the Czech Republic

It seems that nowadays the structure of audit firms and auditors is more or less stable. In 2010
there were 1,278 individual auditors and 345 audit firms registered in KACR. Comparing
these numbers to those of the year 2005, there was no significant change since 2005 and the
changes in number of both individual auditors and audit firms are connected to the common
course of events.

Table 3.6.
Year
Individual Auditors
Audit Firms

1995
1,007

Number or Registered Auditors
2005

2010

% Change
2005-2010

1,272

1,278

0.47%

161
334
345
Zdroj:Sucher, Moizer and Zarova (1999), KACR and Author

3.29%

Bízová (2006) pointed out that only 6% of registered auditors work for Big-N companies.
This is caused mainly by the specific structure of Big-N companies where assistants of
auditor60 who actually do the field work form the biggest part of Big-N employees.
Although it seems absolutely natural, it has significant implication to the vote distribution in
KACR. Only the registered auditors have voting right in KACR and therefore there is no risk
that the Big-N would gain control over voting system in KACR and enforce its interests.

60

As assistant of auditor we mean all employees including those on the position of field seniors and managers.

In general, auditor assistant can be defined as someone working for auditor under her supervision to gain
sufficient knowledge and experience to become auditor. In Czech Republic assistants are also registered in
KACR.
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4

Big-N and Their Market Share in the Czech Republic

Even if the companies from Big-N offer their services worldwide, some researches suggest
that the national offices may be perceived in significantly different ways. It is obvious that
many differences between national offices within one company are caused by fact that the
offices must adjust to specifics environment of particular national audit markets.
Sucher et al. (1999) argue that there are substantial differences in the image of the Big-N
firms in the Czech Republic and the UK. Their results also show that there are differences in
the perceived images of each of the Big-N firms which may partly follow from the way in
which firm has established the office in the Czech Republic.
In this chapter we analyze Big-N companies' market share for the Czech Republic and
compare our result with the researches on the data from the EU.
For the purposes of this analysis we follow the division of audit market mentioned above and
used following categories of auditors and audit firms as:

o Big-N companies61
o Other Audit Firms
o Individual Auditors
Our analysis is based on two sources of data. Firstly, we use the statistics prepared by KACR
and published in the journal Auditor. This statistics shows ranking of audit companies based
on the fees paid to the KACR in 2007. These professional fees are paid based on total
revenues in particular years. Therefore, this analysis may be used as a ranking of the audit
companies' market shares. After that, our results are compared to the results of previous
researches to highlight the development of Big-N market share over time.
Secondly, we prepared our own data set. This data set is based on the statistics of TOP 100
Czech companies in 2007 and 200862. We assigned appropriate auditor to all companies based

61

Big-N represents following four companies: Deloitte, Ernst & Young (EY), KPMG, PricewaterhouseCoopers

(PWC)
62

available at www.czechtop100.cz. It consists of Top100 companies ranking according to the revenues reached

in particular year. It contains only non-financial companies.

48

on the information from companies' annual reports. We used several sources to gain this
information and combining all these three sources we get data for all 100 ranking companies:

o MagnusWeb provided by ČEKIA63
o internet portal of Ministry of Justice www.justice.cz64
o companies' websites

4.1 Big-N Share on the Overall Market
As mentioned above, Big-N share on total market has developed over time. We therefore
assume that in early 1990s the Big-N share on total market was higher than it is nowadays.
We suppose that based on development of auditing in the Czech Republic after the Velvet
Revolution, as we described in Chapter 1, Big-N companies enjoyed an advantage of
internationally established reputation when starting their business in the Czech Republic,
while the indigenous auditors had to build their reputation up from the scratch.

Hypothesis 1: Big-N share on total market has increased in period from 1995 to 2007.

Starting with the data for 2007, we found out that 60% of the market belongs to the Big-N
companies, while other audit companies occupied 33% of the audit market and remaining 7%
belongs to the individual auditors.
Same data are also available for the year 2003, so looking at them thoroughly we find out that
Big-N companies formed 45% percent of the audit market while other audit market firms
represented 42% of the local audit market and remaining 13% was formed by individual
auditors as shown in Figure 4.1.

63

Česká kapitálová a informační agentura (Czech capital and information agency)

64

According to Czech laws, companies are obliged to send their financial statements to the Trade Register.

However, in 2007 it was not mandatory to send them in electronic form. Therefore, not all annual reports were
available in electronic form on the websites. Hard copies are placed on the Business Courts in the region of
company's residence.
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Figure 4.1.

Audit Market Structure 2007 and 2003

Development of Audit Structure
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Big-N Market Share
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Source: KACR and Author

Interesting information is revealed when comparing these data with the historical one. There
are available comparable data for the year 200365 and limited data for the year 1995. Data
show that there in deed is visible trend in Big-N market share over time. In 1995, the Big-4
share was 53%, in 2003 it was only 45% which meant drop in the market share. As visible
from the Figure 4.2. Big-N market share increased to 60% which means the highest share over
time.

Figure 4.2.

Audit Market Structure - Development over Time

Market Structure - Development over Time
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Source: KACR and Author

This result supports our hypothesis that Big-N market share has developed over time,
therefore we cannot reject the Hypothesis 1. The data suggest that the expectation that the
Big-N companies had easier access to the Czech audit market shortly after the Velvet

65

Bízová (2006)
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Revolution was correct. It supposes that foreign audit companies had better administrative,
knowledge and specialists background than newly establishing Czech audit companies which
enabled them to cover big part of new Czech market.
Moreover, it may also indicate that position of local audit companies got stronger few years
after the Velvet Revolution which has decreased the Big-N market share. On the other hand,
in 2007 the position of Big-N companies improved significantly. It may be connected to the
increasing share of foreign capital in big Czech companies. In many cases Czech daughter
company became a part of consolidation. In such cases parent company may prefer the
daughter company to have same auditor as the rest of the consolidation unit. As the Big-N
companies are nearly the only ones who are big enough to be able to audit international
consolidated concerns, the daughter company is forced to have Big-N auditor.
When looking at the data concerning to other audit firms and individual auditors we can see
that the share of other audit firms was higher in 2003 than in 2007 as it shrink from 42% to
only 33% in 2007. Same trend can be observed for individual auditors. Their market share
decreased from 13% to only 7% in 2007.
All mentioned above may indicate that the increasing foreign capital in the Czech economy
may cause the reallocation on the Czech audit market since 2003. With regard to the relatively
constant number of audit firms and individual auditors, we can speculate that Big-N
companies audit other smaller companies formerly audited my other audit companies which
now became a part of consolidation concerns. As a result, other audit firms were forced to
focus also on the audit of small Czech companies. All of this may result in the decrease in the
market share of individual auditors.

4.2 Big-N share on TOP 100 Czech Companies
Theoretical assumption that Big-N companies may better serve big and international
companies because of available sources (sufficient number of assistants of auditors and
available industry specialists) leads us to the hypothesis that share of Big-N companies will be
higher in the segment of large companies than their total share on audit markets. Our
hypothesis is also supported by the existing research analyzing data from EU member states.
This research showed that 94% of listed companies were in audited by Big-4 companies in
2004. This let us to the hypothesis that the structure of auditors may be similar for TOP 100
Czech companies.
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Hypothesis 2a: Measured by revenues of audited companies, Big-N share on TOP 100
Czech companies is above 90%

Hypothesis 2b: Big-N share on TOP 20 Czech companies exceeds 98%.

Concerning the distribution of audit services for TOP 100 Czech companies, there is also a
question whether the individual auditors are involved and what their share on this market
segment is. As mentioned above, there are two competing factors influencing the share of
individual auditors.
One of them is generally accepted premise that bigger audit firms can serve better to big
companies than would do the individual auditors. Taking this into account one might
prematurely conclude that individual auditors provide audit services to the big companies
only in rare cases.
But there is one specific attribute of the young Czech economy that would overweight or at
least reduce tendency mentioned above. As illustrated above Czech financial market is not as
developed as those of countries in Western Europe and Czech companies do want to go public
in many cases. Therefore, there is no reason for some bigger companies without public debt to
be audited by big audit company.

Hypothesis 3: Share of individual auditors on TOP 100 Czech companies is below 5%.

There exists at least two different approaches how to measure the market share. We focus on
two most common approaches:

o Based simply on the number of companies from the TOP 100 ranking audited by BigN companies

o Based on the share of turnovers of companies audited by Big-N on the sum of
turnovers of all TOP 100 companies
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4.2.1

Results Based on The Number of Companies

We measure the Big-N share based simply on the number audited by Big-N from the
TOP 100 ranking.

BigN share =

Number Companies from TOP 100 Ranking Audited by BigN
100

(8)

Using this method, based on the number of companies, we come up with the result showing
that in 2008 there was 75 out of TOP 100 companies is audited by Big-N companies, 22
companies are audited by other audit firms and 3 companies by individual auditors. It is worth
to say that one company audited by individual auditors is placed in the first half of the ranking
and its turnover in 2008 is nearly CZK 19 billion. We also would like to point out that two out
of three companies audited by individual auditors operate in different line of business and it
suggest that there is no one line of business being more favorite for individual auditors to
provide their service to big companies.

Figure 4.3.

Big-N Share on TOP 100 Measured by Number of Companies in 2008
Big-N share on TOP 100 measured by number of
companies
3%

22%

Big-N
Other Audit Firms
Individual Auditors
75%

Source: Author

We can also see that the structure did not change significantly in 2008 in comparison with that
in 2007.
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Figure 4.4.

Big-N Share on TOP 100 Measured by Number of Companies in 2007
Big-N share on TOP 100 measured by
number of companies
3%

24%

Big-N
Other Audit Firms
Individual Auditors
73%

Source: Author

Results show us that, under this approach, the hypothesis 2a that Big-N share is over 90% is
not met and can be rejected. On the other hand it is worth to note that Big-N share on
TOP 100 Czech companies is higher than the Big-N share on the overall audit market.
Concerning the Big-N share on TOP 20 companies, there is absolute dominance of Big-N
companies in that sub-segment of the market because all TOP 20 companies are audited by
one of the Big-N company. Thus, hypothesis 2b cannot be rejected because of this Big-N
100% dominance. In fact, all TOP 27 companies are audited only by Big-N in 2008 which
means one position improvement in comparison with 2007 when TOP 26 were audited
exclusively by Big-N.
Last but not least in hypothesis 3 we assume that share of individual auditors on this market
segment is below 5%. As we can see from the figure 3.X, the real share of individual auditors
is only 3% which means that only three companies out of 100 biggest non-financial Czech
companies are audited by individual auditor. Therefore we doubt that there exists significant
intersection between the supply side segment of Big-N companies and individual auditors.
Based on these results we can also conclude that the supply side of audit market is structured
as illustrated on the Figure 3.2.
Comparing our results with the previous researches we can see that Big-N share dropped from
83% in 2003 to 73% in 2007. However, this shift in Big-N share does not represent changes
of auditors but instead it only means changes in the companies in TOP 100 ranking.
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Moreover, this suggests that companies do not change their statutory auditor together with
increasing turnover and companies' size.

Figure 4.5.

Development of Audit of TOP 100 Companies

Development of Audit of TOP 100 Companies
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Source: Bízová (2006) and Author

As the results suggest in this market segment concerning the biggest non-financial companies,
there is significant dominance of Big-N companies which corresponds with the idea that BigN companies can better supply big companies because of having enough resources to provide
audit service to such big companies.

4.2.2

Results Based on the Companies' Turnover

According to this approach Big-N share is calculated as the share of turnovers of companies
audited by Big-N on the sum of turnovers of all TOP 100 companies. We think that this
approach can provide more realistic statistics. However, some academics think that it may be
misleading as the Big-N companies may charge higher fees than other audit companies
because some users of financial statements may perceive them as auditors with higher
reputation capital.

BigN share =

∑ Turnovers of Companies from TOP 100 Ranking Audited by BigN
∑ Turnover of All TOP 100 Companies

(9)

Since we already know that Big-N is absolutely dominant in providing audit services to the
TOP 20 Czech companies, we assume that Big-N share measured by companies' turnover is
higher than one measure by number of companies.
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The data demonstrate significant dominance in the market sub-segment of providing audit
services to TOP 100 Czech companies. The fact that Big-N share measured by revenues is
higher than measured by number of companies is highly connected with the Big-N leadership
in providing audit services to the TOP 20 companies where the Big-N share is 100%.

Figure 4.6.

Big-N Share on TOP 100 Measured by Revenues in 2008
Big-N share on TOP 100 measured by
revenues
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9%
Big-N
Other Audit Firms
Individual Auditors

90%

Source: Author

Figure 4.7.

Big-N Share on TOP 100 Measured by Revenues in 2007
Big-N share on TOP100 measured by
revenues
1%
11%
Big-N
Other Audit Firms
Individual Auditors
88%

Source: Author

56

As Figure 4.8. shows the Big-N share on TOP 100 is stable over time and no significant
changes occurred.

Figure 4.8.

Development of Audit on TOP 100 Czech Companies
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4.3 Suppliers Concentration
To compare our results with one another and with the results of previous researches, we use
share calculated based on fees paid to the local auditor chamber or company's turnover, in
case of overall market share or TOP 100 share, respectively.
We also compared the results based on Herfindahl-Hirschman Index (HHI) using following
formula66:
N

HHI = ∑ s i

2

(10)

i =1

where si is the market share of firm i in the market and N is the number of firms. When the
market share of firm measured by whole number ranging from 0 to 100, the HearfindahlHirschman Index (HHI) can range up to 10,000.
We compare result received from the analysis of the whole market, where the fees paid by
audit companies to KACR are used as an appropriate surrogate for the audit company's
market share, with those from the analysis of the market segment of audit of TOP 100 Czech

66

To calculate HHI for Czech audit market as a whole, we use fees paid by audit companies to KACR as the

appropriate surrogate for the company's market share.
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companies. We confront results of these two analyses with the results of previous research of
audit of listed companies in the EU member states67.
Results are summarized in Table 4.1, where C1 express share of the biggest audit company,
C2 of the two biggest audit companies, C4 of the four biggest companies and C8 of the eight
biggest companies on particular market segment or whole market. It is worthy to note that in
reality C4 means the Big-N as nowadays Big-N is represented by four audit companies:
Deloitte, Ernst&Young (EY), KPMG and PricewaterhouseCoopers (PWC).

Table 4.1.

Supplier Concentration - Summary

Market segment

C1

C2

C4

C8

HHI

Whole Market

18%

36%

60%

67%

949

35%

55%

88%

96%

2,215

56%

76%
Source: Author

94%

99%

3,754

TOP 100
Listed Companies
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As we can see, biggest supplier concentration is in the market segment of listed companies. In
Czech Republic, there were 36 companies listed on the PSE at the time of the research and
Big-N share on this market segment was 94%. However, very high concentration is also on
differently defined market segment, segment of audit of TOP 100 Czech companies, where
Big-N share is 88%.
When taking into account the threshold for HHI used by US Anti-Trust Department, which is
1,000 points, we see that suppliers are highly concentrated on both segments of the audit
market. However, when assessing the suppliers’ concentration on the audit market as a whole,
we might tend to conclude that the audit market is not over-concentrated and there is no extra
need to undertake steps to increase the suppliers’ concentration. However, to make more
definite conclusion it would be appropriate to inspect the changes in the suppliers’
concentration on the overall audit market69.

67

Appendix 1

68

London Economics (2006)

69

Unfortunately, we do not have sufficient data to perform such analysis and therefore we base our conclusion

on the static calculation of HHI which seems to be sufficient for the purpose of our work.
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4.4 Big-N Share on Different Business Lines
Within the ranking of TOP 100 Czech companies, the TOP 5 companies per each major
business line are also announced each year. We use this ranking as a tool for finding whether
any of audit company is significantly dominant over some major business lines70.
We use ranking for the year 2008 and we assign statutory auditor to the companies named in
this ranking and make a brief summary. We use turnover of audited company in 2008 as a
weight for computing the audit companies' share. We also calculated HHI for all major
business lines using the turnover of audited company as a measure of auditor share over
TOP 5 companies of the business line. Formally express, si in the HHI was calculated as
follows

si =

Turnover of audited company
5

∑ Turnover of i - th company from Top 5 ranking

(11)

i =1

Once again we used several sources of information such as MagnusWeb database, annual
reports of the companies and website of Ministry of Justice where the Commercial Register
extracts are available to get the information about company's statutory auditor.
As we use the audited company turnover as a weigh for audit company share, we need to be
aware that si in the formula above may be distorted in case when the audited company's
turnover is much bigger than those of the other companies from the TOP 5 ranking71.
Results are summarized in Appendix 4. As you can see, there are only three business lines
where TOP 5 companies are audited by two or less audit companies. It is connected to the
value of HHI - for these three business lines the HHI exceeds the threshold of 7,000 points.
TOP 5 companies of transport and storage business line are audited only by one audit

70

We are aware of the fact that audit company's dominance over providing audit services to top 5 companies of a

business line does not necessarily mean dominance over this business line as a whole. Since we assume that BigN companies provide services predominantly to the big companies, we assume the information about share on
auditing top 5 companies of one business line as an appropriate surrogate.
71

However, this is the case only for one business line and we properly highlight it below when describing the

results of our analysis.
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company which means that the HHI reaches the maximum threshold of 10,000 points. In most
cases, TOP 5 companies are audited by three or four audit companies.
In each category according to number of audit companies the HHI is relatively variable which
is caused by the different proportion of turnovers of particular audited companies from TOP 5
ranking. However, the effect of turnovers proportion does not overweight the concentration
effect of number of audit companies which can be seen when looking at the average HII for
each category. Table 4.2. shows that the average HHI is negatively related with the number of
audit companies and as the number of audit companies increases the HHI decreases.

Table 4.2.

Supplier Concentration for Different Business Lines

Number of Audit
Companies Performing
Audit of TOP 5 companies

Number of Business
Lines

Range of HHI

Average HHI

1 audit company

1 business line

10,000

10,000

2 audit companies

2 business lines

9,186 - 7,748

8,467

3 audit companies

9 business lines

5,727 - 3,588

4,443

4 audit companies

6 business lines

8,095 - 2,657

4,148

5 audit companies

2 business lines
3,120 - 2,758
Source: Author

2,939

It is also worthy to note that HHI for agriculture, forestry and fishing exceeds 8,000 points
although TOP 5 companies of this business line are audited by four audit companies. This
paradox is caused by the fact that turnover of the biggest agricultural company is twelve times
bigger than turnover of the second biggest agricultural company and sixty times bigger than
turnover of the third biggest agricultural company. Therefore, we cannot make appropriate
conclusion about suppliers concentration for the agricultural business line from the HHI.
In the previous analysis we have not distinguished between Big-N and other audit companies,
we have only looked at the suppliers’ concentration for particular business lines. Concerning
the Big-N share in different business line, we have found out that TOP 5 companies are
audited solely by Big-N companies in eight out of 20 business lines from our survey. In nine
cases, the Big-N has significant dominance as Big-N companies provide audit service to 3 or
4 companies out of TOP 5. Major superiority of other audit companies and individual auditors
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is only in 3 cases - in the sector of agriculture72, forestry and fishing, in the sector of
manufacturing of furniture, other manufacturing and recycling and finally in the sector of
manufacturing of textiles, wearing apparel and leather. and.
We have examined whether there exists any common feature by which we would be able to
explain either the dominance of Big-N or superiority of other audit firms and individual
auditors. We have discovered that all business lines where the group so-called "Others" is
dominant, have in common that the TOP 5 companies have relatively low revenues in
comparison with those of TOP 100 Czech companies and that they usually do not belong to
the TOP 100 ranking.
Under the assumption that share on TOP 5 companies in particular business line can be
effectively used as an appropriate surrogate, we found out that there exists strong supplier
concentration only for three out of twenty of investigated lines of business when we found out
that in these cases four or five out of TOP 5 companies is audited by one audit company - in
all thee cases this company belongs to the Big-N group.
Big-N companies specialize to particular economic sectors only when the significantly big
companies run their business in this branch. There is no doubt that there are certain economic
sectors which require auditors to have specialized knowledge. However, there is only one line
of business where TOP 5 companies are audited by only one audit company. Coincidentally,
all five companies are state-owned or municipal. Therefore, we are not able to say whether the
the reason of one-auditor dominance is that this audit company is able to provide high quality
services for lower price than their competitors by using company's specialists or whether the
dominance is a consequence of "same owner, same auditor" policy.

72

HHI for this sector is more than 8,000 which is caused by the fact that the turnover of the biggest agricultural

company is twelve times bigger than turnover of the second biggest agricultural company and sixty times bigger
than turnover of the third biggest agricultural company. However, top 5 companies in this business line are
audited by four different audit companies and only one of them belongs to the Big-N group.
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5

Audit Quality & Cost of Capital - Empirical Research

Both the theoretical and empirical literature has recognized that information-asymmetry
between companies' and outside investors could affect companies' financial choices.
As was mentioned above, the information asymmetry may be reduced by using reputable
auditors. In this chapter we will focus on examining the influence of auditors' quality on
companies' cost of capital in the Czech environment.
We focus exclusively on non-financial companies and perform the analysis on unique data set
of 159 Czech non-financial companies. Data mined were analysed using unique model build
up especially for the environment of the Czech market.
As the Czech stock market is imperfect we expect that our result may be significantly
different from those of previous empirical studies.

Hypothesis 4: Cost of capital is highly influenced by the audit quality.

Following section presents description of methodology, data collection and the model
description. All followed by the results derived based on the analysis.

5.1 Methodology
As mentioned above we design our model to examine the relationship between the statutory
audit quality and company's cost of capital. We were inspired by previous researches
performed for the Chinese audit market and U.S. audit market. We were aware of Czech
financial market specifics and when choosing suitable model for the Czech audit market, we
define our own model which reflects the properties of Czech financial and audit markets. Our
analysis differs from existing researches. We developed a methodology design which better
suits the needs of our analysis.
5.1.1

Existing Empirical Research

Existing empirical studies were prepared on the data from USA companies or even on the
basis of worldwide data but in all cases they were based on the data of listed companies.
Pittman and Fortin (2004) examined the impact of auditor choice on debt pricing in firms’
early public years when they are lesser known. Their findings suggested that retaining
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a Big-N auditor, which can reduce debt-monitoring costs by enhancing the credibility of
financial statements, enables young firms to lower their borrowings costs. They also showed
that information asymmetry between borrowers and lenders is decreasing in firm age.
Yingl and Zhengfei (2006) studied the influence of disclosure quality on the cost of equity
capital using Chinese listed companies in Shenzen stock market. They used residual income
model to measure the cost of equity capital and constructed their own index representing the
total disclosure quality and earnings disclosure quality of Chinese listed companies. Their
findings showed that for sample of listed companies which can conduct seasoned equity
offerings in stock scale, B/M leverage, and asset turnover. It means that disclosure quality will
influence the cost of equity capital in Chinese stock market. Moreover, their analysis showed
that earnings smoothness and total disclosure quality are the main influence factors on the
costs of equity capital.
5.1.2

Methodology Description

For the purposes of this empirical research we adopt the assumption that the auditors' size is
appropriate surrogate for audit quality and will follow the approach that the Big-4 auditors
offer higher quality of audit services.
We use the WACC as a tool for measuring company's cost of capital as it takes into account
the relative weights of each component of the capital structure73. It is suitable both for
publicly traded companies and non-listed companies. In general, WACC can be expressed
as74:




WACC = ∑  ri
i =1


N



MVi 
N

MV j 
∑
j =1


(12)

where N is the number of sources of capital, ri is the required rate of return for securities i,
MVi is the market value of all outstanding securities.
In the cases where the companies are financed by homogeneous equity and debt, the weighted
cost of capital can be found by using simpler formula:

73

Steward (1991)

74

Miles and Ezzell (1980)

63

 E 
 D 
WACC = 
y + 
d (1 − t c )
D+E
D+E

(13)

where:
Symbol
y

Meaning

Units

required or expected rate of return on equity, or cost of equity

%

y = tR + tP B
d

required or exected rate of return on borrowings before taxes

%

tR

risk free rate

%

tP

risk premium rate

%

B

Beta coefficient

-

tc

corporate tax rate

%

D

total debt and leases

E

75

currency

total market value of equity and equity equivalents
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currency

For the purposes of our analysis, we use WACC stated in MagnusWeb. It is based on the
simplier form of the WACC formula for the companies with homogenous equity and debt77.
From the investor's point of view cost of capital express the expected return on a portfolio of
all company's existing securities. Investors' decisions are usually based both on the company's
past performance and company's future outlook and plans. When taking into account
companies with stable organization and production structure78 it is rational to use past
company's financial data to calculate expected returns79. When making decisions, investors

75

including current portion of long-term debt and notes payable

76

number of shares outstanding x share price

77

We contacted Čekia agency which operates MagnusWeb to get to know details about the WACC calculation

they use. We were informed that they cannot supply us the information and they referred to the general formula.
We suppose that the same methodology was used for publicly traded companies as well as non-listed companies
when calculating WACC.
78

As a company with stable organization and production structure we understand company which not in the

process of deep restructuring, changes of ownership structure or does not plan any significant new project in the
near future and simply continues in the actual business.
79

This is consistent with the major line of technical analysis which is one of the major tools used for financial

analysis of securities and companies.
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usually look at the whole pack of ratios and we think that the group of profitability ratios is
one of the most important.
To frame a model reflecting this fact, we include some profitability ratios in our model. We
suppose that investors make their decisions based on prior-years data and we assume that
prior-year data would have the biggest weight.
We included two profitability ratios in our model: Return on Assets and Return on Equity:
ROE =

Net Income after Tax
Shareholder Equity

(14)

ROA =

Net Income after Tax
Total Net Assets

(15)

To build up appropriate and most realistic model, we also take into account economic sectors
in which the companies operate. We based our designation on the OKEČ categories. OKEČ is
the acronym used to designate the various statistical classifications of economic activities
developed sin the Czech Republic. OKEČ provides the framework for collecting and
presenting a large range of statistical data according to economic activity in the fields of
economic statistics80. Since 2008 OKEČ was replaced by NACE which is common statistical
classification for all EU member states.
NACE category is qualitative variable and there exists more than 20 main OKEČ categories.
Therefore, we used OKEČ codes to split companies in our data set into three categories
substituting economic sectors:

o Primary Sector of the Economy
o Secondary Sector of the Economy
o Services
In general, primary economic sector involves the extraction and production of raw materials,
it means that agriculture and mining is in the primary sector. Secondary sector involves above
all the transformation of raw or intermediate materials into goods and the third category

80

Web sites of Eurostat www.epp.eurostat.ec.europa.eu
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involves the provision of services to customers and businesses. Details of designation of
NACE codes into three sectors are summarized in the Appendix 3.
Another important factor influencing cost of capital is the source of financing. As mentioned
above, we can distinguish several basic categories - own sources, bank loans, intercompany
loans and issuing shares being publicly traded. Here, we make a simplification when we
distinguish two categories of companies:

o publicly traded
o non-listed companies
We suppose that this categorization will reflect the type of financing as one of the major
factor influencing cost of capital.

5.2 Data Sampling
We used database provided by ČEKIA, MagnusWeb which provides the data for Czech
companies.
We focus on non-financial companies. We build up the data set manually and to get the final
data set we needed to eliminate some samples because we received insufficient information
for these samples.

5.2.1

Data Mining Procedures

We started with the set of non-financial companies with turnover in 2008 higher then CZK
1,500 million. Based on OKEČ codes we eliminated all companies from education, health
services and other public services.
Then, we eliminated all samples for which we were not able to receive one of the following
information: company's statutory auditor, WACC in 2008, ROE in 2008, ROE in 2007, ROA
in 2008, ROA in 2007.
To receive the data consistent with our planned methodology, we also eliminated companies
with the change of their statutory auditor between the year 2008 and 2006 as well as
companies with changes in ownership structure in the same period. We assume that the
changes in company's ownership structure may implicate changes in the company's structure
as well as changes in investors' expectation about the company's returns. However, such
implications are highly unpredictable and may differ significantly for publicly traded
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companies in comparison to non-listed ones as the stock-exchange market responds with
minimal delay to information about ownership structure changes and it could completely
change investors' expectations. As this is not a subject of our analysis we suppose it would be
convenient to eliminate such highly unpredictable factors.
We also checked the data for any outliers and leverage points. We identified several
significant leverage points but no significant outliers. Our data set contains relatively high
number of "far-off points" - points which are relatively distant from the means of particular
variable but they are not exact leverage points. Because of our data set size we eliminate only
few real leverage points.
Table 5.1. summarizes our data mining procedure. You can see that we started with the
sample of 881 companies and after all elimination procedures were accomplished we were left
with 155 companies for which we received all relevant data. These 155 companies form our
final data set used for the analysis.

Table 5.1.

Data Mining Process

Requirement for the data

Number of companies

Non-financial companies with 2008 turnover higher then CZK 1,500 million

881

Companies from education, health services and other public services

54

Samples without incomplete data

657

Samples with the change of auditor or ownership structure

11

Leverage Points - ROA 2007

1

Leverage Points - ROE 2007

1

Leverage Points - ROE 2008

2

Final Samples in Data Set

155
Source: Author

5.2.2

Descriptive Statistics

This subchapter is devoted to the main statistics of our data set. We used these statistics when
deciding which model would best suits to the purposes of our analysis based on data
characteristics.
Returned on Equity
We include in our model both the returned on equity in 2008 and 2007. As we can see in
Table 5.2, average values change over time and in 2008 ROE average return on equity was
lower than in previous year. As the summary statistics suggest the structure of this variable
varies over time relatively significantly.
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Table 5.2.

ROE: Summary Statistics
ROE 2008
Value

ROE 2007
Value

Minimum

-118.02

-32.86

Maximum

96.88

99.04

Average

12.82

18.65

Median

11.06

14.55

Standard Deviation

27.138

19.349

Coefficient of Variation

2.1164

1.0377

Skewness

-1.3712

0.96472

Ex. kurtosis

7.0925

2.8879

Characteristic

Source: Author

Concerning normality of distribution, we tested null hypothesis of normal distribution and we
found out that neither the variable ROE 2008 nor ROE 2007 is normally distributed. For both
variables the p-value was 0.00 and therefore we reject the null hypothesis about the normal
distribution. Frequency plots for both ROE 2008 and ROE 2007 are shown in the Appendix 5,
Figure A5.1. and Figure A5.2.

Returned on Assets
In our model, we included both return on assets for the year 2008 and 2007 as well as in the
case of return on equity. Again, in Table 5.3. we can see that the average value is lower in the
2008.

Table 5.3.

ROA: Summary Statistics
ROA 2008
Value

ROA 2007
Value

Minimum

-18.52

-3.81

Maximum

36.78

46.45

Average

6.80

8.37

Median

5.83

7.2

Standard Deviation

8.6083

8.1946

Coefficient of Variation

1.2667

0.97880

Skewness

0.52912

1.3825

Ex. kurtosis

1.2309

2.8203

Characteristic

Source: Author
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Decrease of ROE and ROA between 2007 and 2008 could be connected with the global
financial crisis which started in 2007 in the USA and continues to the present.
We also tested normality of distribution and we found that neither ROA 2208 nor ROA 2007
is normally distributed. Frequency plots are in the Appendix 5, Figure A5.3. and Figure A5.4.

Publicly Traded vs. Non-Listed Companies
In the Czech Republic there is approximately 35 companies publicly traded. We selected all
non-financial companies and we mined the data only for 15 of them. 10 out of 15 publicly
traded companies in our data set is audited by Big-N companies as shown in Figure 5.1. Since
Bízová (2006) stated that 58% of publicly traded companies as at 1 June 2006 was audited by
Big-N our number does not seem to be far from real share of Big-N auditors on publicly
traded companies.

Figure 5.1.

Listed Companies in The Data Set and Big-N Share
Publicly Traded Companies and Big-N
Share

33%
Big-N

67%

Other Auditors

Source: Author

When comparing the cost of capital for listed and non-listed companies we can see in Table
5.4. that the listed companies have in general lower average cost of capital. However, we can
also see that the spread of cost of capital values for non-listed companies is higher which may
be caused by the fact that we have only 15 samples of listed companies out of 155 total
samples.
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Table 5.4.

WACC for Publicly Traded and Non-Listed Companies

WACC characteristics

Publicly Traded Companies

Non-Listed Companies

Minimum (%)

6.66

5.24

Maximum (%)

11.21

17.01

Average (%)

8.13

9.14

Median (%)

7.52

8.92

Source: Author

Economic Sectors
As mentioned above we create three groups of companies according to the economic sector
they operate in. In our data set we have 13 companies from primary sector, 83 from secondary
sector and 59 provide services.

Figure 5.2.

Economic Sectors Distribution in the Data Set
Economic Sectors
8%
38%

Primarni
Sekundarni
Sluzby

54%

Source: Author

Such distribution reflects the actual situation of the Czech economy. Big share of primary
sector is typical for developing countries and on the other hand significant proportion of
services is specific for highly developed countries. For the Czech economy it is typical big
share of manufacturing companies in combination of relatively high proportion of services.
When looking at the cost of capital for particular economic sector, in Table 5.5. we can see
the lowest average value of cost of capital is for the companies providing services. However,
this group of companies suffers from high spread of cost of capital values and therefore we
cannot conclude that there really exists any significant relationship between the economic
sector and cost of capital and further analysis is needed.
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Table 5.5.

Economic Sectors and WACC Statistics

WACC characteristics

Primary Sector

Secondary Sector

Services

Minimum (%)

4.43

6.48

5.24

Maximum (%)

10.64

14.58

17.01

Average (%)

9.38

9.20

8.75

Median (%)

9.55

9.41

7.90

Source: Author

Weighted Average Cost of Capital
Table 5.6. summarizes main statistics for the variable WACC performed on the whole data
set. We can see that average WACC for our samples is 9.04% with minimal and maximal
value of 5.24% and 17.01%, respectively.

Table 5.6.

WACC Summary Statistics: Whole Data Set
Characteristic

Value

Minimum

5.24

Maximum

17.01

Average

9.04

Median

8.86

Standard Deviation
Coefficient of Variation

0.018125
0.20041

Skewness

1.5389

Ex. kurtosis

4.0546

Source: Author

We tested this variable for being normally distributed with null hypothesis of normal
distribution. We can see that the p-value is 0.00 and therefore we reject the null hypothesis
that the variable WACC is normally distributed. Frequency plot and Q-Q plot are depicted in
Appendix 5, Figure A5.5 and Figure A5.6, respectively.
We also look at the WACC for different groups of data to get better understanding of the data
behavior.
Starting with the groups of companies audited by Big-N and companies audited by other
auditors, we can see in Table 5.7. that average WACC is lower for the companies audited by
Big-N when reaching the value of 8.95%. However, this does not necessarily mean that the
companies being audited by Big-N have lower cost of capital. This is supported by the fact
that there is bigger range of values of WACC in the group of companies audited by Big-N.
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Table 5.7.

WACC: Companies Audited by Big-N versus Audited by Other Auditors
Average (%)

Median (%)

Minimum (%)

Maximum (%)

St.
Deviation

Coefficient of
Variation

Big-N

8.95

8.80

6.48

17.01

0.017455

0.19500

Other Auditors

9.21

9.43

5.24

14.82

0.019333

0.20988

Source: Author

Focusing on publicly traded companies and non-listed ones, data in Table 5.7. suggest that
listed companies have lower cost of capital as the average WACC for this group of companies
is 8.13% while average WACC for non-listed companies is 9.14%. As well as in the case of
Big-N companies versus Other auditors, we need to cautious when making any conclusions.

Table 5.7.

WACC: Publicly Traded Companies versus Non-Listed Companies
Average (%)

Median (%)

Minimum (%)

Maximum
(%)

St.
Deviation

Coefficient
of Variation

Publicly Traded

8.13

7.52

6.66

11.21

0.015426

0.18967

Non-Listed

9.14

8.92

5.24

17.01

0.018168

0.19874

Source: Author

Regarding the distinction among different sectors of economics, we can see that companies
operating in the primary business have the highest average WACC, while companies
providing services have the lowest average costs of capital but at the same time the group
"Services" contains company with maximum WACC. Data are summarized in Table 5.8.

Table 5.8.

WACC: Economic Sectors

Average (%)

Median (%)

Minimum (%)

Maximum (%)

St.
Deviation

Coefficient
of Variation

Primary

9.38

9.55

7.43

10.64

0.012839

0.13694

Secondary

9.20

9.41

6.48

14.58

0.014622

0.15897

Services

8.75

7.90

5.24

17.01

0.022836

0.26084

Source: Author

5.3 Model Description and Results
To analyze the relationship between cost of capital and audit quality, we design model where
WACC is explained variable. We include both qualitative and quantitative explanatory
variable. Qualitative variable are expressed using dummy variables.
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As quantitative explanatory variables we include return on equity in 2008 and 2007, return on
assets in 2008 and 2007. And we used several dummy variables such as economic sectors
(primary, secondary and services), statutory auditor and being traded publicly.

5.3.1

Linear Regression

Firstly, we use linear regression and we build it up on following equation. We run the
regression for our unique data set of 155 non-financial companies.
WACC 2008 = α + β1 Big 4 + β 2 SE + β 3 Pr im + β 4 Sec + β 5 ROA2008 + β 6 ROA2007 + β 7 ROE 2008 β 8 ROE 2008

Where following abbreviations mean following variables:
Variable
Big-4
SE
Prim
Sec

Meaning
Dummy variable stating 1 when the company is audited by one of the Big-4 companies and
stating 0 when audited other by other auditors
Dummy variable stating 1 when the company is listed on the PSE81
Dummy variable stating 1 when the company's main business is in the primary sector of
economy
Dummy variable stating 1 when the company's main business is in the secondary sector of
economy

ROA2008,
ROA2007

Return on assets in 2008 and 2007, respectively

ROE2008,
ROE2007

Return on equity in 2008 and 2007, respectively

As we mentioned, we divided companies into three economic sectors. However, we put only
two of them into the linear regression as the third one would be perfectly correlated with the
previous ones. Therefore, we included only variables describing whether the company
operates in primary economic sector or secondary economic sector.
As a result of linear regression, we receive following equation whose characteristics are
summarized in Appendix 7:
WACC 2008 = 0.0913 − 0.0011Big 4 - 0.0083SE + 0.005 Pr im + 0.004Sec + 0.0007 ROA2008
- 0.0014 ROA2007 - 0.0003ROE 2008 + 0.0004ROE 2008

This equation has 21.3% unadjusted coefficient of determination and 16.99% adjusted
coefficient of determination.

81

Both in the form of shares and bonds
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We can see that variable Big-4 is not significant on any reasonable level of significance. We
can see that all profitability ratios included in our regression are significant on 5% level of
significance. However, we expect that all these variables would have negative coefficient
meaning that higher the value of profitability ratio, lower the cost of capital.
We performed additional test to analyze whether the regression meets the criteria for
estimates being unbiased. We found out that the residuals are homoskedastic but not normally
distributed. Tests of autocorrelation of residuals show us that the residuals are not auto
correlated as we can reject null hypothesis of autocorrelation.
As we can see, our resulting equation suffers by many deficiencies. First of all, the R-squared
is very low and it does not exceed 30%. It may be caused either by missing an important
explanatory variable in the regression or by many leverage points in our data set.
To conclude about linear regression, it shows that there is no significant relationship between
quality of auditor and cost of capital. On the other hand it clearly shows relationship between
profitability rations and cost of capital.

5.3.2

Additional Procedures

To revise the results received from linear regression, we use several additional methods of
data analysis such as correlation matrix, stepwise regression or robust estimates.
Correlation Matrix
Correlation matrix does not suggest significant correlation between any of explanatory
variables and cost of capital. Correlation between Big-N auditors and cost of capital is only 11%. Although the absolute value of correlation coefficient is very small, we can see negative
relationship between these two variables.
The highest value of correlation coefficient between explanatory variables and cost of capital
is for return on asset and it also show relatively week but negative relationship between these
two variables. Whole correlation matrix is depicted in Appendix 7.
Robust Estimates
To minimize influence of the leverage points we choose robust estimation method. We use the
method of least absolute deviation which minimizes the sum of absolute errors between points
generated by the function and corresponding points in the data.
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Results are summarized in Appendix 8 and we can see that profitability ratios of 2007 are
significant on 5% significance level while profitability ratios of 2008 are not. But still, the
variable measuring the audit quality is not significant on any reasonable significance level.
Decision Tree
As a final alternative procedure to the linear regression, we use the decision tree to find the
relationship between our variables. As you can see we were able to find only a relationship
between cost of capital in 2008 (WACC) and return on assets in 2007.

Figure 5.3.

Decision Tree

Source: Author

Figure 5.3. shows that the optimal "cut in the data" is when we divided data into two groups:
companies with ROA 2007 lower than 3.742 and those with ROA 2007 higher than 3.742. For
these two groups we receive the most different structure in WACC.
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5.3.3

Summary of Findings

This chapter was devoted to the analysis of relationship between cost of capital and quality of
statutory audit. As the results of different procedures suggest, there seems to be no significant
relationship between cost of capital and audit quality for our data set.
Using linear regression, profitability ratios both for 2008 and 2007seem to be significant,
while robust method of least absolute deviation marks 2007 profitability ratios only.
Covariance matrix, as well as decision tree, suggests relationship between return on assets
2007 and cost of capital.
Based on different methods used we cannot confirm that quality of statutory audit influences
company's cost of capital. Our results are different to those of existing research which may be
caused by several factors. One of them may be a different structure of used data set where
existing research works usually with the data set of listed companies while our data set is a
combination of both listed and non-listed companies.
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♦ CONCLUSION
In this thesis we focus on and analyze audit quality in the Czech Republic. We briefly
describe main historic milestones in the development of audit quality in the Czech Republic
and we show that financial audit suffers by path dependency when conditions set up soon
after the Velvet Revolution influenced current structure of audit market.
We briefly describe main theoretical basics concerning the economic aspects of quality of
audit services with paying special attention to the theoretical explanation why we can use
auditor size as an appropriate surrogate for quality of audit services. This hypothesis is
confirmed by existing research and therefore we use is a main assumption for our empirical
research.
Quality of audit services is usually scrutinized after accounting scandals which was the case
after the fall of Enron. Since the financial crisis also marked up some imperfections of the
work of auditors of some financial institutions we are facing other sharp discussion about the
quality of audit services and its influence on the deepness of the current financial crisis. We
provide main changes in legislation, both Czech and that of the EU, to show steps that are
launched in real life to increase the quality of audit services. On the level of the European
Union we focus mainly on the discussion about different liability regimes and their economic
aspects and expected influence on the real life of audited companies and providers of audit
services.
When describing the demand site of audit market we show that the ownership structure highly
determines information asymmetries existing on the market. Different information
asymmetries require different steps to be taken to minimize them. This forms one of the major
factor of the demand side of Czech audit market. We show that some ownership scheme
strictly requires the companies to be audited by one of the Big-N companies while others let
this decision on the company and after that such decision is evaluated by market forces.
Audit market has some specific attributes and one of them is relatively high suppliers
concentration. We examine suppliers concentration for the audit market as whole and the
results were compared with the suppliers concentration for specific segments of audit market.
Based on our findings, we outline structure of supply side of audit market. Our results clearly
show that there exists several heterogonous and relatively strictly divided segments of audit
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market when there exists nearly no intersection of segment of Big-N companies and segment
of individual auditors.
Using the market concentration measures we show that the concentration on the overall audit
market is not dramatically over generally accepted limits. It means that the Czech audit
market cannot be marked as strict oligopoly. Although it does not deny significant dominance
of Big-N companies over the segment of big and listed companies. When looking at the share
of Big-N companies on the overall audit market we find out that it has developed over time
and it reaches its peak in present.
Existing research also suggest that there may exists strong relationship between cost of capital
and audit quality. In other words, that the better audit quality may help to reduce company's
cost of capital. All of these studies are based on data for publicly traded companies, each of
them designing its own model to evaluate this relationship.
We are aware of the fact that Czech financial market has several specifics and is not
completely comparable to the financial markets of the most developed countries. Therefore,
we built up unique data set which is a combination of both listed and publicly-traded
companies in the ratio that reflects the real situation on the Czech financial market. Data set
contains only non-financial companies because of the fact that audit of financial companies
has several specific attributes and the results would not be comparable. We also designed
unique model reflecting conditions on the Czech financial market.
Our results suggest that Czech financial market specific attributes may overweight general
tension of audit quality to reduce cost of capital of audited companies. To analyze our data set
we use linear regression which shows low coefficient of determination and therefore we use
also some alternative methods to fully understand the relationship among the data in our data
set. Although, all methods show little bit different results they all agreed on the fact that there
may exist relationship between cost of capital in current year and return on assets in previous
year.
All mentioned above suggest that the audit quality is not, in general, significant factor in
determining cost of capital. It means that results of our analysis are different to those of
existing research. We tend to the opinion that it may be caused by using differently structured
data set. It could give us better picture when analyzing only listed companies. However, we
suppose that such analysis is not suitable for Czech market as the number of listed companies
is very low in comparison of that in western countries.
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Appendix 1
Table A1.1.

Concentration in EU statutory audit

Concentration in EU statutory audit - all companies listed on regulated national stock exchange.
Country

Number of
companies

Concentration index by revenues audited or fees received
C1

C2

C4

C8

HHI

BE

135

48%

69%

96%

97%

3,119

CZ

36

56%

76%

94%

99%

3,754

DK

175

30%

45%

77%

98%

1,824

DE

541

57%

82%

92%

96%

3,976

EE

16

34%

61%

94%

-

2,499

EL

292

31%

51%

73%

97%

1,784

ES

115

78%

92%

99%

100%

6,334

FR

489

28%

45%

71%

90%

1,577

IE

65

41%

81%

99%

100%

3,488

IT

276

34%

62%

100%

100%

2,651

CY

141

30%

59%

90%

95%

2,465

LV

40

30%

53%

81%

93%

1,894

LT

43

68%

77%

93%

100%

4,802

LU

27

46%

79%

96%

-

3,389

HU

36

60%

80%

99%

99%

4,247

MT

14

63%

99%

100%

100%

5,328

NL

140

29%

57%

100%

100%

2,551

AT

44

43%

78%

93%

96%

3,198

PL

236

56%

69%

83%

94%

3,417

PT

52

64%

81%

93%

99%

4,553

SI

15

49%

89%

100%

100%

4,073

SK

7

95%

98%

100%

100%

8,998

FI

148

74%

94%

100%

100%

5,893

SE

272

37%

67%

99%

100%

2,766

UK

316

36%

59%

100%

100%

2,660

Source: London Economics (2006)
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Appendix 2
Table A2.1.
Year

History of merges among major audit firms

History of mergers among major audit firms
Number of major firms in the market
Structural changes in the audit sector

1986

Big 8:
Arthur Andersen
Peat Marwick Mitchell
Coopers & Lybrand
Ernst & Whinney
Price Waterhouse
Arthur Young
Deloitte Haskins & Sell
Touche Ross

1987

Big 8:
Arthur Andersen
KPMG Peat Marwick
Coopers & Lybrand
Ernst & Whinney
Price Waterhouse
Arthur Young
Deloitte Haskins & Sell
Touche Ross

1989

Big 6:
Arthur Andersen
Ernst & Young
Deloitte & Touche
KPMG Peat Marwick
Coopers and Lybrand
Price Waterhouse

1998

Big 5:
Arthur Andersen
PricewaterhouseCoopers
Ernst & Young
Deloitte & Touche
KPMG

2002

Peat Marwick Mitchell merged with KPMG

Ernst & Whinney merged with Arthur Young
Deloitte Haskins & Sell merged with Touche Ross

Coopers & Lybrand merged with Price Waterhouse

Big 4:
PricewaterhouseCoopers
dissolution of Arthur Andersen
Ernst & Young
Deloitte & Touche
KPMG
Source: London Economics (2006)
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Appendix 3
Table A3.1.
Economic Sector

Primary

Summary of Business Lines Classification
Business Line Description

OKEČ Number

Agriculture, forestry and fishing

03, 06, 07

Mining and quarrying

10, 11, 12, 13, 14

Manufacture of basic metals and metal products

27, 28

Manufacture of food products, beverages and tobacco

15, 16

Manufacture of textiles, wearing apparel, fur and leather

17, 18, 19

Manufacture of wood, pulp, paper and paper products, publishing
and printing

20, 21, 22

Manufacture of coke, chemicals and chemical products, rubber and
plastic products

24, 25

Manufacture of other non-metallic mineral products

26

Manufacture of machinery and equipment n.e.c.

29

Manufacture of motor vehicles, trailers and semi-trailers and other
transport equipment

34, 35

Manufacture of electrical machinery, apparatus and communication
equipment

30, 31, 32, 33

Manufacture of furniture; other manufacturing and recycling

36, 37

Construction

45

Wholesale, retail of motor vehicles and repair

50

Wholesale and retail trade

51, 52

Electricity, gas and water supply (utilities)

40, 41

Hotels and restaurants

55

Transport and storage

60, 61, 62, 63

Communicatios

64

Computer and related activities

72

Research and development and other business activities

70, 71, 72, 73, 74

Community, social and personal service activities, etc.

90, 91, 92, 93

Secondary

Services

Source: Czech Statistical Office
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Appendix 4
Table A4.1.

Supplier Concentration over Major Business Lines TOP 5 Companies

Business Line

TOP 5 Companies Audited by

HHI

Transport and storage

5x Deloitte

10,000

4x PWC

9,186

Manufacture of motor vehicles, trailers and semi-trailers and other
transport equipment

1x Deloitte

Agriculture, forestry and fishing

1x PWC

8,095

1x A&CE Audit
1x Hayek audit company
2x Ivan Zeman
4x KPMG

Manufacture of other non-metallic mineral products

7,748

1x Deloitte
3x KPMG

5,727

1x PWC
Mining and quarrying

1x EY
3x Deloitte

5,074

1x ACCOR
Manufacture of machinery and equipment n.e.c.

1x KPMG
3x PWC

5,029

1x Deloitte
Wholesale, retail of motor vehicles and repair

1x EY
2x Deloitte

4,575

1x BDO
1x EY
Manufacture of basic metals and metal products

1x KPMG
2x EY

4,449

1x PWC
1x Deloitte
Electricity, gas and water supply (utilities)

1x KPMG
2x Deloitte

4,272

1x PWC
Wholesale and retail trade

2x BDO
1x KPMG

Manufacture of wood, pulp, paper and paper products, publishing
and printing
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3x Deloitte
1x IB Grand Thorton Audit

4,023

1x EY

3,941

3x PWC
1x Deloitte

Communicatios

2x PWC

3,761

1x KPMG
Manufacture of food products, beverages and tobacco

2x BDO
3x KPMG

Manufacture of coke, chemicals and chemical products, rubber and
plastic products

3,588

1x EY
1x PWC
1x Deloitte

3,321

2x KPMG
Manufacture of electrical machinery, apparatus and communication
equipment

1x EY
1x Proxi - Audit
1x PWC

3,250

2x EY
1x EPMOS
Computer and related activities

1x H Audit
1x Danekon

3,120

1x KODAP ETL
1x Krčmářová Miroslava
1x Trávníček Jaroslav
Manufacture of furniture; other manufacturing and recycling

1x Proxi - Audit
2x BDO

3,118

1x EY
1x AV Auditing
Manufacture of textiles, wearing apparel, fur and leather

1x Audit Professional
1x Deloitte

2,758

1x PWC
1x InForm Audit
1x Q Audit
Hotels and restaurants

1x KPMG
1x KPMG
1x PWC
2x Deloitte

Construction

1x Ivan Kučera

Source: Author
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Appendix 5

Figure A5.1. ROE 2008 - Frequency Plot

Source: Author

Figure A5.2. ROE 2007 - Frequency Plot

Source: Author
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Figure A5.3. ROA 2008 - Frequency Plot

Source: Author

Figure A5.4. ROA 2007 - Frequency Plot

Source: Author
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Figure A5.5. WACC - Frequency Plot

Source: Author

Figure A5.6. Q-Q Plot for WACC 2008

Source: Author
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Appendix 6

Table A6.1.
Variable

Results and Descriptive Statistics of Linear Regression

coefficient

standard error

t-ration

p-value

Significant at
10% level

0.0913930

0.00314896

29.02

1.67E-062

YES

SE

-0.00834574

0.00461013

-1.810

0.0723

YES

Prim

0.00503186

0.00516450

0.9743

0.3315

NO

Sec

0.00401885

0.00292919

1.372

0.1722

NO

Big 4

-0.00108063

0.00287799

-0.3755

0.7078

NO

ROE 2008

-0.000345218

8.70174E-05

-3.967

0.0001

YES

ROA 2008

0.000724508

0.000301207

2.405

0.0174

YES

ROE 2007

-0.00135348

0.000298770

-4.530

1.22E-05

YES

ROA 2007

0.000472598

0.000115782

4.082

7.33E-05

YES

const

Mean of dependent variable

0.0904396

Standard deviation of dep. var.

0.0181246

Sum of squared residuals

0.0398104

Standard error of the regression

0.0165129

Unadjusted R-squared

0.21306

Adjusted R-squared

0.16994

F-statistic (8, 146)

4.94109 (p-value = 2.01e-005)

Log-likelihood

420.761

Akaike information criterion (AIC)

-823.522

Schwarz Bayesian criterion (BIC)

-796.131

Hannan-Quinn criterion (HQC)

-812.396

Source: Author
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Figure A6.1. Linear Regression - Plot of Residuals from

Source: Author

Figure A6.2. Linear Regression - Fitted versus Actual Values

Source: Author
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Appendix 7

Table A7.1.
SE
SE

Prim

Sec

Services

Covariance Matrix
Big 4

WACC
2008

ROE
2008

ROA
2008

ROE
2007

ROA
2007

1,00

-0,10

-0,14

0,20

0,02

-0,17

-0,01

0,04

-0,09

-0,02

Prim

-0,10

1,00

-0,33

-0,23

-0,06

0,05

0,03

0,10

0,04

0,07

Sec

-0,14

-0,33

1,00

-0,84

0,02

0,11

-0,08

-0,15

0,04

0,00

Services

0,20

-0,23

-0,84

1,00

0,01

-0,14

0,07

0,09

-0,06

-0,03

Big 4

0,02

-0,06

0,02

0,01

1,00

-0,10

0,03

0,20

-0,03

0,20

WACC
2008

-0,17

0,05

0,11

-0,14

-0,10

1,00

-0,20

-0,13

0,11

-0,31

ROE 2008

-0,01

0,03

-0,08

0,07

0,03

-0,20

1,00

0,37

0,24

0,28

ROA 2008

0,04

0,10

-0,15

0,09

0,20

-0,13

0,37

1,00

0,46

0,28

ROE 2007

-0,09

0,04

0,04

-0,06

-0,03

0,11

0,24

0,46

1,00

0,14

ROA 2007

-0,02

0,07

0,00

-0,03

0,20

-0,31

0,28

0,28

0,14

1,00

Source: Author
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Appendix 8
Table A8.1.
Variable

Results and Descriptive Statistics of Robust Estimations

coefficient

standard error

t-ration

p-value

Significant at
10% level

0.0838244

0,00405816

20,66

3,57E-045

YES

-0.00778273

0,00694502

-1,121

0,2643

NO

Prim

0.0125611

0,00960125

1,308

0,1928

NO

Sec

0.0102635

0,00384675

2,668

0,0085

YES

Big 4

-0.00106414

0,00221158

-0,4812

0,6311

NO

ROE 2008

-0.000395844

0,000204346

-1,937

0,0547

YES

ROA 2008

0.00107242

0,000569752

1,882

0,0618

YES

ROE 2007

-0.00150502

0,000494672

-3,042

0,0028

YES

ROA 2007

0.000537163

0,000212577

2,527

0,0126

YES

const
SE

Median of dependent variable

0.08859

Mean of dependent variable

0.0904396

Standard deviation of dep. var.

0.0181246

Sum of absolute residuals

1.68545

Sum of squared residuals

0.0423153

Log-likelihood

438.378

Akaike information criterion (AIC)

-858.756

Schwarz Bayesian criterion (BIC)

-831.365

Hannan-Quinn criterion (HQC)

-847.631

Source: Author

Figure A8.1. Robust Estimation - Plot of Residuals

Source: Author
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Figure A8.2. Robust Estimation - Fitted versus Actual Values

Source: Author
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INTERNET SITES
Activity Based Risk Evaluation Model of Auditing

www.abrema.net

Central Intelligence Agency

www.cia.gov

Center for Audit Quality

www.thecaq.org

Chamber of Auditors of the Czech Republic

www.kacr.cz

Czech National Bank

www.cnb.cz

Czech Press Agency

www.ctk.cz

Gateway to the European Union

www.europa.eu

International Federation of Accountants

www.ifac.org

NASDAQ

www.nasdaq.com

NYSE

www.nyse.com

Prague Stock Exchange

www.bcpp.cz
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