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A B S T R A C T

Empirical research in accounting has lately focused much on sophisticated sta-
tistical methodology and econometrics and relatively less on conceptualization
of the issues concerned. This essay is written to highlight the conceptualization
of the issues as an important ingredient of empirical research in accounting. I
present two methods of conceptualization – the single-entity approach and the
game theoretic approach. I give several examples in accounting research to
explain the conceptualization process. I hope that this essay will fill a much
needed void in the research process in accounting and restore the balance
between conceptualization and methodology.
� 2013 Production and hosting by Elsevier B.V. on behalf of China Journal of
Accounting Research. Founded by Sun Yat-sen University and City Univer-

sity of Hong Kong.

1. Introduction

This essay, as the title indicates, deals with the conceptual and philosophical aspects of accounting and
auditing research. It is deliberately written to focus on aspects of accounting research that do not concern sta-
tistics, statistical methodology, and econometrics. I am motivated to write this essay because younger
researchers, especially Ph.D. students, have begun to view the process of research and publication as a
mechanical production process deploying a sophisticated statistical methodology, whereas the selection and
conceptualization of the issues get relatively less focus. Continuing this trend might make accounting research
more focused on narrow topics that are amenable to statistical analysis while ignoring the larger issues that
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need to be resolved for meaningful progress in accounting thought. My concern is similar to that of Johnstone
(2013) who bemoans a similar progression in finance research thus:

� “Research students might once have discovered such issues for themselves, through curiosity and unstruc-
tured background reading, but the modern way of PhD research is much narrower and usually involves a
substantial commitment of time and thought to learning statistical techniques, and how to implement them
using different software packages, and to cleaning, merging and reconstructing large data files. There is
obviously less time and appetite for philosophical critique, out of which potential research outcomes are
no doubt less ‘safe’ than those from a well-conceived empirical investigation.”

In this essay, I address the above concern by identifying the important ingredients of relevant empirical
research in accounting and giving several examples of how to conceptualize issues that are currently being
researched in the field. In the interest of setting expectations from this essay, it is important for me to state
that I do not present much original work of my own here. I also do not fully develop the models that I present
here. My purpose is to highlight the importance of conceptualization in empirical accounting research and
show that it is possible to do so with some thought and basic common-sense-driven logic. In particular, it does
not need extensive quantitative theoretical modeling (though such a development is welcome) to have a con-
ceptual framework for empirical research.

1.1. The purpose of accounting research and the definition of conceptualization

What really is the purpose of accounting research? Accounting practice is more than 10,000 years old
(Dickhaut et al., 2010; Waymire and Basu, 2007) and has developed as part of the cultural and social orga-
nization of human beings. In its essence, accounting is the process of measuring, keeping records, and report-
ing transactions and performance by the more informed players in organizations to less-informed players who
might control the resources. The codification of the double entry system by Pacioli has helped the field to
adapt to the growing organizational complexity of both business and non-business entities as well as interac-
tions among them. In the context of such development, Ronen (2012) speaks of the objective of accounting
research as “helping to set accounting policy that maximizes social welfare by improving resource allocation.”
The implication of this objective is that accounting research should offer guidance to policy makers based on
both theoretical and empirical research. It is therefore important to relate empirical research (the focus of this
essay) to social policy to claim relevance.

How can empirical accounting research benefit social policy? We need to identify feasible information
exchanges that can direct resources controlled by less-informed parties to their maximally productive uses.
Such a task requires the accounting system to examine among others (i) the organizational forces that create
information differences – say, between managers and investors or between managers and regulators; (ii) the
incentives of the informed parties (managers, auditors) to transmit information to the less-informed but more
endowed parties (investors who hold capital, regulators who hold policy-making power); and (iii) the account-
ability and protection of the resources while in use or otherwise – the governance issue. Such examination
requires theoretically supported assumptions on human behavior as individuals and in teams as well as the-
oretically supported assumptions about market behavior in situations where individuals might not have the
power to affect most outcomes. These assumptions naturally derive from known evidence in the psychology
literature (individual behavior), sociology (team behavior), and economics literature (individual and team
behavior under institutional constraints and market behavior). We refer to these assumptions as “maintained
hypotheses.” I later discuss their role in framing research questions in accounting. While theoretical research
might provide some clues on how different policy prescriptions, reporting conventions, and voluntary disclo-
sures might affect resource allocation in different organizational contexts (different ownership and capital
structures), empirical research serves to verify whether these theoretical predictions hold and if they do not,
whether the theory needs to be refined.

I define “conceptualization of the issue” of a research project to mean the identification of the underlying
assumptions (the maintained hypothesis) and the logical process of linking the potential outputs to inputs. I
define “methodology” as the selection of statistical techniques and packages to examine the relation between
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input proxies and output proxies. The interpretation of the result is determined by the conceptualization of the
issue and the maintained hypothesis. All these aspects are essential ingredients of relevant accounting research.

1.2. The current framework of empirical research in accounting

The “real world” for which we seek betterment as researchers is typically very complex. There are myr-
iads of interacting systems and subsystems (the subsystem in accounting – part of the economic eco-system
– might be seen as a composite interacting set of the second level of subsystems – accounting standard-
setting system, standards enforcement system, the legal system, the auditing system, the governance sys-
tem, the regulatory framework and the political system; each second level subsystem consists of a number
of interacting third level subsystems – for example, the auditing subsystem can be construed as comprising
of audit education, auditor certification, competition between auditors in the jurisdiction, the auditing
standards and the standard-setting system) each with several observable and unobservable, dynamically
changing, uncertain variables that constitute the real world. Current accounting research has adopted
the (western) philosophy of reductionism, wherein the researchers seek to understand parts of the system
and then examine how they interact. This “bottom-up” approach differs from the Eastern philosophies
that emphasize holism where the overall system is studied first and each subsystem derives its purpose
from the overall system. Further, in the reductionist philosophy, we seek to limit our examination to a
manageable number of observable variables – and assume that the effects of other potential (omitted) vari-
ables are either inconsequential or get randomized in the analysis. This process of reducing the scope of
analysis to a limited number of variables is referred to as “modeling” and the hypothesized relationship is
referred to as a “model”.

For the current framework in accounting, I borrow from Ronen (2012). First, I distinguish between nor-
mative and descriptive models. Normative models aid decision-makers by restricting the set of choices that
they need to consider in making decisions, whereas descriptive models examine the current choices and iden-
tify the relationships that exist between those choices and the context in which those choices were made. Most
empirical research in accounting falls in the “descriptive” category. A particular subset of descriptive empirical
accounting research is known as “positive accounting research.” Positive accounting research has a theoretical
base in the contractual view of firms – that every firm is a nexus of contracts. Managerial actions are explained
in a framework where managers are assumed to be acting in their self-interest and are characterized by
rational expectations within the confines of their contractual stipulations. Note that positive accounting
researchers do not claim to “prescribe” behavior, and therefore, this kind of research is part of the descriptive
category. The ultimate difference between normative and descriptive research has been questioned (Churchman,
1961). One could also argue that normative prescriptions are seen as “rational” by management students and
managers who will conform to that behavior in making the prescriptions actually descriptive in practice over
time (Ghoshal, 2005).

Ronen (2012) explores accounting research in the framework given in Fig. 1.
In this framework, rational-expectations modeling is placed in the northwest cell where managers and

investors are viewed as economically rational players acting in their self-interest with no behavioral biases.
Most of the studies that fall in this cell are analytical studies. Empirical studies that show no deviation from
market efficiency and no economic irrationality on the part of managers are difficult to publish because of the
“lack of contribution.” Hence, we hardly find any published empirical–archival or empirical–experimental
accounting studies that do not find deviations from expected behavior.

Studies that find opportunistic earnings management seem to assume that markets do not see through
such opportunism. If they did, the stock price would not respond to managed earnings and if the stock
price did not respond, the manager would not undertake the cost and effort involved in managing earn-
ings. Therefore, these studies fall in the category where managers are considered rational but investors are
either naive or do not care enough to see through the managed earnings. (Note that informative earnings
management falls in the cell where both managers and investors are modeled as rational.) A particular
naiveté that is often attributed to investors is called “Functional Fixation”. Believers in functional fixation
assume that investors focus on reported earnings (and other financial statement numbers) but do not con-
sider how that earnings number is derived. Unexplained anomalies such as accruals anomaly (Sloan, 1996)
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are often attributed to such fixation on the part of investors. As Ronen (2012) points out, the law and
courts in the US (and most countries) have held the view that managers can fool investors. Based on this
view, they have sought to constrain managerial reporting – under the notion of “protecting the unin-
formed investor”, presumably from smart and manipulative managers.

The northeast cell where the market is assumed to be efficient but managers are not fully rational is pop-
ulated by several early “event-study” accounting papers such as Ball and Brown (1968). The logic in these
studies runs thus: the market is efficient and prices move only when there is unanticipated information (news);
therefore, to the extent that accounting earnings changes are associated with changes in market returns, there
is information content in accounting. By implication, any report that moves the market is informative and any
report that is discarded by the market is non-informative. Managing the earnings report is fruitless because the
market sees through and disregards these changes and only a naı̈ve manager would still try to manage the
report.

The trend in empirical research in accounting is to explore deviations from market efficiency (behavioral
biases of investors) or to explore the behavioral biases of managers. In the southeast cell, the researcher
assumes that both investors and managers are driven by behavioral biases. There are few empirical studies that
do this, because of the lack of consensus on behavioral theories that predict specific deviations for both inves-
tors and managers.

The above framework presents the overarching maintained assumptions underlying most of the empirical
studies in accounting. In the next section, I discuss the role of maintained hypothesis in conceptualizing a
research question. In Section 3, I explain the conceptualization of research questions using a single-entity
approach. In Section 4, I discuss the conceptualization of research questions using game theoretic models
where the focal entity is modeled as one of two or more strategic players. Conclusions are given in the last
section.

         Managers  

Markets (Investors) 

WISE 
(Enlightened self-interest 

maximizers – conforming to 
individual rationality as 

currently understood in the 
Economics literature – Homo 

Economicus) 

FOOLISH 
(Managers exhibit behavioral 

deviations from individual 
rationality and/or bounded 

rationality)

WISE 
(Conforming to the Market 

Efficiency Hypothesis) 

Analytical equilibrium 
modeling 
Tests of models with rational 
parties 
Signaling, optimal 
compensation, optimal 
performance measures etc. 

Tests of market efficiency 
with respect to accounting 
numbers 
The market sees through 
attempts to manipulate 
accounting numbers 
Value relevance: association 
tests 

FOOLISH 
(Investors exhibit behavioral 

biases and/or bounded 
rationality which is not 

overcome by market forces. As 
a result, the market might not 

conform to the Market 
Efficiency Hypothesis) 

Pernicious earnings 
management, pernicious 
smoothing 
Accounting-market anomalies: 
accruals anomaly, price-
earnings ratios, price-CFO 
ratios etc.  

Difficult to test: Management 
does not attempt to fool the 
market, when in fact the 
market could be fooled. 

Figure 1. A Conceptualization Framework (from Ronen, 2012 – the notation in italics are added by me).
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2. The role of maintained hypothesis

Conceptualization of a research question is done in a framework that is shaped by an assumed theoretical
basis that will not be explicitly tested in the paper. This underlying theory2 is referred to as the maintained
hypothesis and is usually accepted well enough to not need a defense in the study. As an example, consider
the case where you empirically examine the effect of an accounting standard – expensing of research and devel-
opment expenditure – on the decision of how much to spend on research and development. Two possible
maintained hypotheses are possible. First, let Functional Fixation be the maintained hypothesis. Under this
assumption, the investors are unable to fully understand the valuation implications of the research and devel-
opment expenditure and depend on the reported accounting income to derive their valuation. Under this
maintained hypothesis, the following claims could be made: (i) firms with high research and development
expenditures that are immediately expensed will be undervalued; (ii) allowing capitalization will increase their
reported income and make investors increase their valuations of the firms. Anticipating this, managers will be
more reluctant to undertake research and development expenditures in the former case (expensing) but less so
in the latter case (capitalization). These claims allow us to hypothesize that under the maintained hypothesis of
functional fixation, having an expensing rule for R&D expenditures will depress the R&D activities under-
taken by research-based firms under that regime. Allowing capitalization will correspondingly boost R&D
expenditure. However, if the maintained hypothesis is the efficient market hypothesis, we cannot use the above
argument in our conceptualization. Investors will properly evaluate the research and development expenditure
irrespective of whether the amount is expensed or capitalized or partially capitalized. However, under this
assumption, we could invoke signaling implications to explain why allowing partial capitalization might be
useful. Allowing such capitalization could provide managers with the means of communicating their successes
in R&D projects in a credible manner without incurring significant proprietary costs. As a result, investors,
using signals can better evaluate firms than if either expensing or capitalization were mandated. As you can
see from this discussion, the same empirical result is theoretically supported in two different ways depending

on the maintained hypothesis chosen to explain it. It is important to mention that the maintained hypothesis
of functional fixation generally needs greater justification than the maintained hypothesis of efficient markets.

The maintained hypothesis could be different in different contexts. For example, the political setting and the
economic infrastructure in China are such that most of the capital resources are controlled by the State. The
maintained hypothesis of free markets has limited applicability in China. A private firm operating in the Chi-
nese market might well depend on political connections and influence to gain access to capital and resources
rather than appealing to investors by being transparent. In fact, exposure of political connections and extra-
legal dealings could expose the connected individual and the firm to extreme penalties, and therefore, it might
be in the interest of both parties to be opaque. The maintained hypothesis here is one of political rent-seeking
rather than the free market economy.

The maintained hypothesis allows us to hypothesize the predicted behavior of the entity in question as well
as the behavior of the environment in which the entity is situated. In the next section, I will discuss the case
where the environment is characterized by uncertainty but is not modeled to consist of strategic players. In the
subsequent section, I discuss the case where the environment consists of strategic players.

2 Normally, the term “hypothesis” is a tentative idea awaiting confirmation or falsification whereas “Theory” is a hypothesis that has
been confirmed overwhelmingly by evidence. In contrast, an axiom is an assumption that is generally held to be true, without confirmation.
A fact is generally accepted as true, whether it is proved or not. For example, the existence of human beings is held to be true (and is
accepted without proof or evidence) – a fact. How human beings have come into being is, on the other hand, a theory – the theory of
evolution – a hypothesis that is supported by overwhelming evidence (see Dawkins, 2009 – Chapter 1 – for a discussion of these terms). A
maintained hypothesis is in between a hypothesis and a theory but is assumed without explicit testing as the basis for examining the
research question on hand. Efficient Market Hypothesis, Utility theory, Prospect theory and Functional Fixation are examples of
maintained hypotheses for most accounting studies.
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3. Conceptualization of accounting and auditing research problems using a single-entity approach: the loss

function

The concept of loss function is borrowed from Statistics and Decision theory where it is defined as a func-
tion that maps an event onto a real number intuitively representing some “cost” associated with the event. We
use the notion quite broadly here to represent any situation where we could represent a trade-off faced by an
entity in choosing a parameter by the entity’s total cost of choosing it at different levels. We normally use this
mental model of trade-off when the entity faces an uncertain environment but not when it faces one or more
strategic players.

3.1. Example 1: Auditor loss function and auditing standards

This example is developed using a simple auditor loss function but a more advanced analysis has been done
in Ye and Simunic (2012). Consider the problem of audit standard-setting where the standard requires a min-
imum (floor) effort from the auditor. We view the effort of the auditor broadly to include the audit hours that
are spent, specialist skills brought to bear, investments in technology, and other costs incurred on the audit. In
that sense, the audit effort modeled in the loss function is for all practical purposes, a proxy for audit quality.
Conceptualization of this issue proceeds as follows:

(i) How does the auditor choose effort in the absence of standards but within the current legal framework?
(ii) What effect does a standard have on this effort? When does a particular standard affect the auditor’s

effort and when does it not affect the auditor’s effort?

We model the direct cost of the audit – the expected cost that the auditor incurs in delivering the audit c(a) – as
a function of the audit effort a. We model it as a cost that is increasing at an increasing rate – similar to most
cost functions, i.e., c0ðaÞ > 0 and c00ðaÞ > 0. The countervailing cost is the expected aggregate cost of litiga-
tion. The cost of litigation follows a joint distribution of the probability that the auditor will be sued by a
plaintiff and the distribution of the (i) penalties and cost that might be imposed on the auditor; (ii) the oppor-
tunity cost of lost future business because of the potential loss of reputation; and (iii) the cost of preparing for
the defense or arbitration. We expect this cost l(a) to decrease in auditor effort at a decreasing rate, i.e.,
c0ðaÞ > 0 and l00ðaÞ > 0. In the absence of any standards, the auditor will minimize c(a) + l(a). If the continuity
and differentiability assumptions hold, this will happen at a point a* where c

0
(a*) = 0. Consider an auditing

standard that can precisely require the auditor to put in an effort ar. The standard will be effective in the range
(a*, amax) where amax is defined by the equation c(amax) = c(a*) + l(a*) but not outside that range. The reason is
that if the regulated effort is less than a*, the auditor still minimizes the total cost at a* (higher than the reg-
ulated value of the effort) and if the regulated effort is more than amax, the auditor takes the risk of violating
the standard and is still better off supplying the effort a*. This is illustrated in Fig. 2.

The advantage of this simple conceptualization is that we can draw inferences on a number of propositions.
Consider the following:

(i) If the aggregate expected litigation cost l(a) increases everywhere in a by a constant amount k, the range
of effectiveness of the effort regulation increases. [It is simple to see that a* is not changed but the new
upper bound of the range, cðamax

1 Þ ¼ c�1½cða�Þ þ lða�Þ þ k� ¼ c�1½k þ cðamaxÞ� > amax, where c�1[.] repre-
sents the inverse cost function as shown in Fig. 2a.

(ii) A larger auditor faces a higher probability of litigation and the assessed penalty for audit failure is likely
to be larger. Therefore, for a larger auditor, l’(a) is lower (more negative) than for a smaller auditor. If
we assume that the cost of providing the same effort is not likely to be significantly different compared to
smaller auditors in the same jurisdiction, the optimal effort a* for the larger auditor is higher. Therefore,
larger auditors, in the absence of regulation, are expected to provide higher effort leading to higher qual-
ity audits.
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(iii) Because the optimal effort is higher for larger auditors (denote the optimal for larger auditor as a�Large and
for smaller auditor as aast

Small), the minimal audit effort standard could be positioned between the two, i.e.,
a�Large � ar > a�Large. This will increase the quality of audits by smaller auditors but not affect the higher
quality audits of larger auditors. In other words, auditing standards are aimed more at smaller auditors
to ensure that they provide audit of adequate quality.

(iv) In legal regimes such as the US where the litigation costs are higher, the optimal audit effort is higher,
ceteris paribus.

(v) In jurisdictions where it is very costly to improve audit quality (effort) [could be because not many audi-
tors are trained well; the independence of auditors cannot be assured; there is no support from the gov-
ernance structure], the first derivative c’(a) is higher and this decreases the optimal audit quality.

Many of the above propositions are not obvious unless the conceptualization using the auditor loss func-
tion is made. In other words, even having this simple conceptualization can improve the understanding of the
effect of standard setting on audit quality. Ye and Simunic (2012) consider two dimensions of auditing stan-
dards: toughness which is akin to the minimum effort level alluded to above; and vagueness which is the uncer-
tainty in the enforcement of the standard resulting mostly from the vagueness in the language of the standard.
In that case, they show that if the toughness of the audit standard requires effort from the auditor above the
(otherwise) optimal level, the auditor would prefer a vague standard over a precise standard.

Figure 2a. Effect of increase in l(a) on the range of effectiveness.

Figure 2. Auditing Standard & Auditor Loss Function.
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3.2. Example 2: Optimal disclosure and competition

A very basic disclosure model is one that trades off the benefits of disclosure with the proprietary costs that
reduce the competitive disadvantage. For example, disclosing detailed information about a new product could
convey relevant information to investors in assessing the future growth of the firm but it could also be
exploited by competitors to copy some of the features and thereby reduce the competitive advantage of the
firm releasing the information. The decrease in competitive advantage will be a reduction of firm value for
investors. Let fI(d) represent the benefit to the investor arising from the additional information disclosed, d.
We model it as a function that increases in d at a diminishing rate, i.e., f 01ðdÞ > 0; f 001 ðdÞ < 0. The cost to
the investor because the firm loses some of its competitive advantage is modeled as gI(d) that is increasing
at an increasing rate with d, i.e., g1ðdÞ > 0; g001ðdÞ > 0. The optimal disclosure dI demanded by the investor sat-
isfies f 01ðd1Þ ¼ g01ðd1Þ. This is seen in Fig. 3 below.

The manager, on the other hand, is likely to have a different perspective. The benefits that accrue directly to
the manager by disclosing more information derive from the additional compensation that he might get when
firm value for the investor becomes higher. This benefit is smaller than the benefit to the investor and also
increases at a slower pace than for the investor. The propriety cost of competitive disadvantage is likely to
be higher because unlike the investor, the manager cannot diversify the risk of the loss without changing jobs.
It is also likely that the proprietary cost of the manager increases faster than that for the investor. As a result,
denoting the benefits and costs for managers by functions fm(d) and gm(d) respectively, we note that
f 01ðdÞ > f 0mðdÞ and g01ðdÞ < g0mðdÞ8d which results in an optimal disclosure dm that is lower than the disclosure
dI demanded by the investor.

Some of the propositions that follow from this conceptualization are:

(i) In a setting where proprietary costs are high, the optimal disclosure demanded by investors is low.
(ii) In settings where the disclosure does not result in competitive disadvantage – could persuade competitors

to even withdraw from the market or reduce capacity – investors demand higher disclosure
(iii) In settings where managers’ compensations are not tied to firm value, the first derivative, f 0mðdÞ is smaller

compared to the benefits to the investor and managers are likely to supply much lower disclosure relative
to what is demanded by investors.

(iv) In highly competitive settings where the first mover advantage is very valuable, investors demand less
disclosure.

(v) In settings where managers have invested significant human capital into new product development and
other projects, the proprietary cost to the manager of disclosing the details would be very high. There-
fore, managers would supply much lower disclosure than what is demanded by investors.

(vi) In a high litigation environment such as the US, managers might face high litigation costs if there is dis-
covery of delay in (bad news) disclosures. In effect, the benefit of disclosure for managers becomes
higher, i.e., fm(d) and f 0mðdÞ are high. This results in more (and early) disclosure of bad news (Skinner,
1994)

Figure 3. Disclosure from investors’ and managers’ viewpoints.
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3.3. Example 3: Optimal degree of conservatism

Accounting conservatism has been defined in modern accounting literature as the accountant’s tendency to
require a higher degree of verification for good news compared to bad news (Basu, 1997; Watts, 2003a,b).3 At
the most extreme, all expenditures could be recognized as expenses, resulting in no recognized assets on the
balance sheet. It is obvious that such an extreme form of conservatism does not exist in the current practice
of accounting. By recognizing future losses and other expenditures while deferring future gains and revenues,
the reported income becomes biased. Such a bias is costly because an auditor-certified deferred gains and rev-
enues might be more useful to the investor in valuing the firm than the good news obtained from non-account-
ing sources. However, such verification is costly and at the optimum, the firm needs to trade off the cost of
verification against the cost of bias introduced by conservative reporting. We describe the degree of conserva-
tism as u and model the cost of verification as cm(u). The cost of verification decreases as the report becomes
more conservative, but it decreases at a diminishing rate. This means that c0mð/Þ < 0 and c00m ð/Þ > 0. We also
model the cost of bias in the information cb(u) to be increasing in u at an increasing rate, i.e.,
c0bð/Þ > 0 and c00bð/Þ > 0. The optimal level of conservatism demanded by investors is found at a point u*

where c0mð/
�Þ þ c0bð/

�Þ. This is shown in Fig. 4.
Investor demand for conservatism can be conceptualized based on the above trade-off. As an example, con-

sider the difference between high- and low-technology firms. High-technology firms and high growth firms
have very uncertain futures. This increases the direct cost and the risk of verifying any news about the future.
For example, verifying that inventory does not lose value till they are sold in a few months’ time would be
more difficult in a high-technology firm than say in a firm that manufactures farm equipment. Therefore,
the cost of verification and its rate of decrease are both higher, i.e., c0mð/

�Þ is lower (more negative). This makes
the optimal conservatism for high-tech firms, /�HT higher than that for similar low tech firms, /�LT . Optimally,
investors demand conservative reports from high growth and/or high-tech firms that are characterized by
greater uncertainty. This trade-off is shown in Fig. 4a.

Managers, however, personally incur a very small part, if at all, of the verification costs. The cost of bias is
borne by investors. Conservatism could be costly to managers if their compensation depends on accounting
income because deferring good news will also defer their compensation. In the absence of any restriction, man-
agers will perhaps choose unbiased reporting of good news and perhaps withhold some of the bad news –
resulting in an aggressive report. The “supply” of conservatism by managers will be lower than the demand
for conservatism by investors. The cost of conservatism for the unrestricted manager is shown in Fig. 4b. In

3 We have adopted the notion of conditional conservatism – the conservative practice of recognizing bad news and losses while deferring
good news and gains. Unconditional conservatism, on the other hand, is independent of the news. A standard that requires research
expenditures to be expensed is unconditionally conservative. On the other hand, a rule such as lower of cost or market for inventories is
conditionally conservative in that any impairment of inventory value is recognized but increases in inventory value are deferred till the
inventory becomes part of sales.

Figure 4. Trade-off in conservatism.
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the absence of restrictions, there is no corresponding benefit, and therefore, managers find the optimum in the
lowest degree of conservatism.

This conceptualization shows that if investors’ demand for conservatism is to be satisfied, it needs to be
imposed on managers. GAAP does this by requiring managers to comply with conservative accounting rules
and having a third-party auditor audit the report. If the auditor is strict and GAAP is followed, the minimum
conservatism will be set at uGAAP. If the auditor is lax, GAAP might not be strictly enforced and the manager
might supply a level of conservatism, / < /GAAP. In the case of most firms, /GAAP � /0. If that is not the case,
i.e., if /GAAP > /0, the conservatism deployed by managers will be forced to be higher than that demanded by
investors, which is a sub-optimality caused by onerous GAAP regulations. However, when /GAAP � /0, the

Figure 4a. Conservatism demanded in high and low tech firms.

Figure 4b. Cost of conservatism for the unrestricted manager.

Figure 4c. Cost of conservatism for the GAAP-restricted manager–different audit quality settings.
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minimum conservatism supplied by the manager can be increased by independent boards that uphold investor
rights and would institute internal procedures to satisfy the investors’ demand. These trade-offs are shown in
Figs. 4b–d.

Some of the propositions that follow from this conceptualization are:
If GAAP reflects investor demand for conservatism, jurisdictions with stronger enforcement, stronger legal

system, and a non-interfering political system will exhibit greater conservatism than other jurisdictions
(Bushman and Piotroski, 2006).

Firms with institutional ownership will exhibit higher conservatism because institutional investors are
better able than retail investors to impose their demand on managers (Ramalingegowda and Yu, 2012).

4. The use of multiple entity approach to conceptualize problems in accounting and auditing research: game theory

Although the conceptualization of many accounting issues using a single-entity perspective facing trade-offs
is useful, it is often not appropriate in situations where the entity faces one or more strategic players who react
to the actions of the entity. The trade-off/loss-function approach assumes implicitly that the entity is facing an
uncertain environment where the probability distributions facing the entity are not affected by its actions. In
contrast, in an environment with strategic players, each player will try to maximize its own self-interest and
therefore, for different actions, there will be different reaction functions that determine the resulting equilib-
rium. In that sense, conceptualization using strategic games could be different and richer than conceptualiza-
tion using the single-entity framework.

The concept of equilibrium that is most useful in conceptualization of accounting problems in the game-
theoretic framework is that of Nash equilibrium. A Nash equilibrium is one in which no player has a unilateral
incentive to seek out a different action. On the other hand, the Pareto-optimal solution is one in which it is not
possible to improve the payoff of any one of the players without decreasing the payoff of another. The Nash
equilibrium could be different from the Pareto-optimal solution. In other words, the players in Nash equilib-
rium could be better off using a different set of actions but by definition, no player has the incentive to uni-
laterally deviate from the Nash equilibrium strategy. Such Nash equilibrium would be a dysfunctional
Nash equilibrium. A particular class of problems with dysfunctional Nash equilibrium is the Prisoner’s
dilemma illustrated in the payoff matrix between two players below. There are two parties A and B who can-
not credibly communicate (meaning that even if they could communicate and arrive at an agreement to coop-
erate with each other, there is no ex-post enforcement mechanism to enforce the agreement. As a result, the
agreement will be broken at will and such a break will be anticipated correctly by the other party) with each
other and have to choose one of the two actions each – Cooperate (C) or Defect (D). The payoffs (Party A
payoff, Party B payoff) are given in the corresponding cells of the Table. The notations are R: reward for
mutual cooperation; T: Temptation payoff; S: Sucker’s payoff; P: Punishment for mutual defection.

Figure 4d. Cost of conservatism for the manager under different governance settings.
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Party B

Party A Cooperate (C) Defect (D)
Cooperate (C) (R, R) = (3,3) (S, T) = (0,5)
Defect (D) (T, S) = (5,0) (P, P) = (1,1)

Consider the payoffs of the choices of Party A if Party B cooperates. A would prefer D over C because
T > R (i.e., he can get 5 by defecting, which is higher than the 3 he gets by cooperation). If Party B defects,
then also A would prefer D over C because P > S (i.e., he can get 1 by defecting, which is higher than the 0 he
gets by cooperation). In this case, irrespective of B’s strategy, A prefers to defect. This strategy choice is called
dominant strategy. Because of symmetry, a similar logic applies to B who prefers to defect also. This results in
Nash equilibrium (D, D). It is easy to see that the Pareto-optimal choice is (cooperate, cooperate), but that is
not Nash equilibrium and will not be deployed. Even if this game is repeated and the two parties agree to alter-
nate between (defect, cooperate) and (cooperate, defect) strategies, each will, on average, get a payoff of 2.5,
which is still lower than the Pareto-optimal payoff. [Mixing two strategies using a pre-defined probability will
make it a game that allows randomized strategies but I will limit this essay to pure strategies, because the moti-
vation of the essay is to conceptualize, rather than develop sophisticated models.] Dysfunctional Nash equi-
librium will prevail as long as two conditions are satisfied: T > R > P > S; (T + S)/2 < R. I reiterate that the
Prisoner’s dilemma is only one class of games where the dysfunctional Nash equilibrium exists and is
dominant.

4.1. Implications of dysfunctional Nash equilibrium for accounting research

The first implication of the existence of dysfunctional Nash equilibrium in games is that the optimization
carried out using the trade-off and loss functions in Section 1 might not be feasible. This observation goes to
the heart of many arguments I have found in papers that implicitly or even explicitly assume that the empirical
findings must represent the best strategies for the concerned parties. Unfortunately, this assertion is often
incorrect.

The second implication concerns the role of regulation and standard setting. One way of understanding the
role of regulation and standard setting (which clearly put restrictions on the workings of the free market) is
that they could prevent some dysfunctional Nash equilibrium and thereby nudge the parties towards a Pareto-
optimal solution.

I give below some examples of conceptualization using game theory.

4.2. Example: Conceptualization of the auditor–manager game using game theory

The details of the conceptualization of the reporting by managers and the resulting effort and investment
that the auditor puts into the engagement at two levels of expected litigation cost are given in Appendix A. The
investor is also a player but is not explicitly modeled here to keep the game simple. The investor is assumed to
affect the payoff of the auditor through the credibility of financial statements. The manager is modeled as hav-
ing two choices – reporting truthfully (Honest) or reporting with some manipulation (Dishonest), whereas the
auditor has the choice of providing a low or high quality audit. In the auditor loss function modeling given
earlier, higher auditor quality increased direct audit costs but decreased the expected loss from litigation and
reputation loss that accompany an audit failure. However, if the manager is honest, there is no loss from lit-
igation costs from a low quality audit, but there might be lower credibility for the investor, resulting in lower
audit fees (through board negotiations). When the manager is dishonest, and the auditor provides a lower
quality audit, there could be litigation costs as well. In other words, the auditor loss function depends on
the manager’s action and so, the auditor could implement different qualities depending on his expectation
of the manager’s actions – and the manager’s actions could differ based on the manager’s expectation of
whether the auditor provides a high or low quality audit.
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In this scenario, when litigation costs are low, the Nash equilibrium is obtained at (Dishonest reporting,
Low quality audit) – which points to an implicit collusion between the manager and the auditor. The desired
outcome is (Honest, High quality audit) but if the manager is honest, the auditor has an incentive to provide a
low quality audit. Further, if the auditor provides a low quality audit, the manager has the incentive to be
dishonest. In the example that is given, increasing the litigation cost removes the dysfunctional Nash equilib-
rium above but replaces it with (Dishonest, High quality audit). If the high quality audit “exposes” the dis-
honest manager, the manager’s payoff could be modeled as being less under when the manager is dishonest
(In the southwest cell, the manager’s payoff could be l00) and this could make the Pareto-optimal solution
(Honest, High quality audit) the only Nash equilibrium.

4.3. Example: Conceptualization of opportunistic earnings management as equilibrium in manager–investor game

Recall the argument made earlier in the Introduction that opportunistic earnings management might
not be in the equilibrium solution if investors are rational and see though such manipulations by manage-
ment. In that case, they discount the earnings report and the manager gains nothing by managing earnings
– which inevitably leads to the conclusion that opportunistic earnings management requires behavioral
deviation from economic rationality on the part of the investor. However, this logic ignores an important
aspect of the game. The effort of the manager is not observable, and therefore, it is rational for the inves-
tor (principal) to transfer some risk in the output to the manager (agent). Moreover, the output is not
observable to the investor but will be known to the manager. The investor could require the manager
to report the output but constrain misreporting by an auditing-governance system. The report can be
made completely truthful about the output only at an exorbitant cost of audit and governance. At normal
governance and audit levels, the manager could manage earnings by reporting high earnings when the
actual output is low and to the extent that the audit system does not correct it, the “managed” earnings
will be in the final report to the investor. Under reasonable conditions given in Appendix B, it is seen that
the equilibrium is reached when the manager manages income but puts in high effort and the investor pro-
vides incentive compensation. The two ways in which the investor can get truthful reporting are by (i)
providing fixed compensation in which case, the manager does not mind telling the truth but has no
incentive to deploy high effort; or (ii) employing a very costly monitoring procedure that ensures truth
telling but has a very high deadweight cost. Neither of these solutions is palatable to the investor. The
better solution is for the investor to provide incentive compensation that is increasing in the reported out-
come and have a moderate governance and auditing system that constrains but does not eliminate earn-
ings management. In equilibrium, the investor fully expects the manager to manage income but is still
willing to use the managed income as the basis of incentive compensation. Note that this equilibrium
holds even in multi-period settings as long as the effort in a period produces output only in that period
and contingent contracts are not feasible. This conceptualization enables us to understand why we observe
opportunistic earnings management even within rational modeling of both the manager and the investor.

4.4. Example: Conceptualization of the Analyst-Manager game to explain biases in analyst forecasts and

recommendations

In the absence of strategic responses from managers of the firms that they cover, it would be rational
for analysts to provide unbiased earning estimates and recommendations to investors. In such equilibrium,
the accuracy of the analyst forecast will be normally high and the precision depends on the skill and effort
levels of the analyst. However, there is considerable literature on analysts being optimistic or otherwise
biased in their earnings forecasts and recommendations of the stock of the firms they cover (Lim,
2001; Das et al., 1998). The game tree given in Appendix C provides the rationale for the bias in analyst
forecasts. Consider the case where the prior information on the firm is bad in that it is facing some finan-
cial difficulties. The analyst has the choice of being truthful and making a sell recommendation on this
stock as well as giving a downbeat prediction of earnings. Alternatively, the analyst could present a rosier
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picture than deserved by the firm and not give a sell recommendation. In the former case, the manager is
likely to be ruffled because of the increased probability of the firm going bankrupt and thereby wasting
the non-diversifiable human capital that the manager has put into the firm. The consequence to the ana-
lyst is likely to be reduced access to the manager’s and firm’s closely held information. On the other hand,
if the analyst produces an optimistic forecast, the access to future information is not reduced. This makes
it likely that the analyst will choose the latter course and produce an optimistic report. The investor will
rationally anticipate this optimism and is not hurt much because he will trim the recommendation of the
analyst. In the case where there is no financial difficulty for the firm, the dynamics are different. An opti-
mistic forecast will make it difficult for the manager to beat the estimate and thereby try to maximize his
incentive compensation. A non-optimistic forecast will make the process of beating the estimate a little
easier for the manager. Therefore, one could expect a rational analyst to provide a non-optimistic forecast
for firms that are doing well.

5. Conclusions

This essay has provided two ways of conceptualizing several accounting and audit research problems.
The first one is the single-entity approach in which the problem is conceptualized as a trade-off between
different costs or the maximization of costs and benefits when the world outside the entity in question is
modeled as non-strategic but uncertain. This is a reasonable model if the entity operates in relative iso-
lation or if the environment consists of a large number of players each one of whom has little ability
to control the reaction to the actions of the entity. A competitive market is a good example of such
an environment. However, in most cases that we encounter in accounting and auditing research, this
assumption is not satisfied. There are other entities that are strategic and their reaction is driven by their
own self-interest and therefore cannot be modeled as random. In these cases, game theory provides a good
framework for conceptualization of the problems. I have provided some examples of conceptualization
using these frameworks.

In conclusion, it is my hope that this essay contributes in a small measure to transforming the nature of
accounting and auditing research undertaken by Ph.D. students and several younger colleagues. In particular,
I hope that the extreme focus on econometrics and statistical reasoning is balanced by a greater conceptual-
ization of the issues in a way that allows the researcher to better interpret and understand empirical results.
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Appendix A.

Auditor–manager. game

Auditors can provide a high quality audit (with cost) or a low quality audit (no cost).
Managers can be completely honest or engage in income manipulation (dishonest).
When the audit quality is low, manager’s compensation might be lower because there is less credibility in

the manager.
Auditor’s payoff = Audit fees � Audit cost.
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Manager’s payoff = Expected compensation + Expropriation. Now, consider the following payoff matrix.
The payoffs in cells are (manager’s payoff, auditor’s payoff).

Auditor

High Quality Audit (HQA) Low Quality Audit(LQA)
Manager Honest (H) (100,10) (80,15)

Dishonest (D) (100,0) (90,10)

Cell (H, HQA): This payoff matrix is based on the following assumption when the manager is honest and
the auditor provides a high quality audit, manager’s compensation is $100, and the auditor incurs the normal
audit cost $5 and gets a fee $15. His payoff is $15 � $5 = $10.

Cell (D, HQA): When the manager is dishonest but the auditor provides a high quality audit, the manager’s
report is corrected and he receives the same compensation of $100. (It could be more because of residual
expropriation but I choose to ignore it) The auditor has to put in additional effort to identify the managed
amounts and revise the report. His cost increases to $15 and the payoff = $15 � $15 = $0.

Cell (H, LQA): The manager is honest but the auditor provides a low quality audit and the decreased cred-
ibility in the report reduces the manager’s compensation to $80. The auditor incurs no cost and gets a fee of
$15. His payoff is $15.

Cell (D, LQA): The manager is dishonest and expropriates an amount of $10 in addition to the compen-
sation of $80. The manager’s payoff = $90. The auditor gets his fee of $15, but suffers an expected litigation
cost of $5. His payoff = $10.

Analysis: This is a prisoner’s dilemma case.
If the manager is honest, the auditor gets a higher payoff of $15 by providing LQA ($15 > $10). If the man-

ager is dishonest, the auditor gets a higher payoff of $10 by providing LQA ($10 > $0). Irrespective of the man-
ager’s action, the auditor is better off with LQA.

If the auditor provides HQA, the manager is indifferent between being honest and dishonest (gets $100 in
both cases).

If the auditor provides LQA, the manager is better off being dishonest (gets $90 instead of $80). Irrespective
of the auditor’s action, the manager is better off being dishonest. Therefore, the equilibrium in this period
game is (Dishonest, LQA). The preferred outcome is (Honest, HQA).

If the expected litigation cost for the auditor providing LQA = $18 (say) [Any number P15]. The payoff
matrix will be changed to the following:

Auditor

High Quality Audit (HQA) Low Quality Audit(LQA)
Manager Honest (H) (100,10) (80,15)

Dishonest (D) (100,0) (90,�3)

We have assumed that the litigation cost = 0 if the manager is honest or if the auditor supplied a high qual-
ity audit. Only in the case of (Dishonest, LQA), auditor payoff = $15(auditor fee) � $18(litigation
cost) = �$3.

In this case, the manager’s equilibrium action is not changed. If the manager is dishonest, however, the
auditor anticipates this and given that the manager’s action is dishonest, the auditor’s optimal response is
HQA. The equilibrium in this game would change to (Dishonest, HQA).

The conceptualization is different from the earlier loss function conceptualization in that the auditor’s loss
depends on the manager’s action which is not random.
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Appendix B.

Investor. – manager game – earnings management

In this example, I model the interaction between investors and managers as a one-period principal-agent
game. The description of the game follows.

Description. of the game

We model a risk-neutral manager who engages in a productive effort that can take two values: High and
Low. The effort itself is not observable. The output of the agency is valuable to the investor who is also risk
neutral. The output is uncertain and can take two values: xh and xL where xh > xL. The probability of getting
the high output xh is higher with high effort. I denote the probability of high output conditional on high effort
as ph and the probability of getting high output conditional on low effort as pL, i.e., Prob (xh|High effort) = ph

and Prob(xh|Low effort) = pL. Correspondingly, Prob (xL|High effort) = 1 � ph and Prob(xL|Low
effort) = 1 � pL.

The output is privately observable to the manager but is not observable to the investor. The investor
engages a third-party auditor to verify the reported outcome. The manager reports the outcome to the auditor
who verifies it and presents the final report (after revision if the audit reveals a wrong report) to the investor.
The auditor can be asked by the investor to apply an intensive audit which is very costly (the audit is denoted
as HIGH and its cost is denoted as AH) that will ensure that the manager’s report is always corrected (100%
success rate for the audit) to the actual output. With this audit, the investor always gets an accurate report of
the output. Alternatively, the investor can ask the auditor to apply a moderate audit denoted as LOW with a
much lower cost denoted by AL and a success rate of p, i.e., it detects wrong reports with a probability p and
corrects them before sending them to the investor. There is a probability of (1 � p) where the manager can get
away reporting the high output when the output is low.

The investor compensates the manager either by a share of the output s, i.e., the compensation = s � Final
report by the auditor (called INCENTIVE COMPENSATION) or by a fixed amount K (called FIXED COM-
PENSATION). In either case, the expected compensation should cover the reservation wages of the agent
(which is the same as K).

The manager incurs a cost (disutility of effort) of V if he supplies the HIGH effort but no cost if he supplies
the LOW effort.

The payoff table and the equilibrium

The payoff table given here shows the payoff s to the investor and manager under different choices. We
make the following assumptions on the values of the variables:

AH� AL. Moreover, AH is too costly to implement for the investor. Therefore, the AUDIT = HIGH rows
in the table are dominated by the AUDIT = LOW rows.

For ease of presentation, I denote the expected outputs as follows:
The expected output with high effort = OH ¼ P hX h þ ð1� P hÞX L

The expected output with low effort = OL ¼ P LX h þ ð1� P LÞX L

If fixed compensation is given, it is clear that the manager prefers K over K � V and therefore chooses low
effort. This will produce an output OL < OH and the investor will have a payoff of OL � K � AL. On the other
hand, if incentive compensation is given, the manager will work for this agency and choose HIGH effort over
LOW effort if the following conditions are satisfied:

1 � s � V
pðxh�xLÞðph�pLÞ

The first part of this condition will make the sharing possible. The second part is the

incentive compatibility condition that will make the manager prefer HIGH effort over LOW effort.

s � kþV
pðxh�xLÞð1�pLÞ

This individual rationality constraint will make the manager’s expected payoff equal to his

reservation utility K.

164 B. Srinidhi / China Journal of Accounting Research 6 (2013) 149–166



When these conditions are satisfied, the equilibrium is where the manager puts in high effort and manages
the earnings report and the audit technology allows some earnings management to go undetected and uncor-
rected. Because of condition (ii), the manager is at least weakly better off with the incentive compensation and
because of condition (i), the manager prefers to put in high effort instead of low effort in spite of the higher
cost of doing so. The investor benefits by higher outcome that he can retain.

I note that the investor benefits from higher effort because of two reasons: (i) xh > xL; (ii) ph > pL. The
higher the differential between high and low outputs and the higher the differential between high and low
efforts in determining the probability of higher output, the greater is the incentive for the investor to induce
higher effort. From condition (i), these two reasons can reduce the minimum value of s. Because the audit is
not always successful, the manager exploits the system to manage earnings. However, from condition (ii), note
that if p is low, the reservation utility of the agent can be satisfied by a low s because the manager rationally
expects to manage earnings, “mislead” the investor and earn higher compensation. The investor, on the other
hand, rationally expects the manager to engage in such behavior and correspondingly can reduce s and still
expect the manager to work for the firm.

I also caution here that this is a highly stylized and simplified model and should not be mistaken to be a
comprehensive model for explaining earnings management. I have assumed a risk-neutral manager which,
technically, should result in an optimal solution where the investor rents out the facility to the manager
and the manager implements the first best solution. I have also reduced the problem to simple binary values
of effort, output, and audit technology. Yet, it captures the intuition that information asymmetry about the
outcome forces the investor to tolerate earnings management in order to reduce moral hazard and motivate
a higher effort on the part of the manager.

Equilibrium is the boxed square in the table. Investor provides incentive compensation. Manager chooses
high effort but manages earnings.

PAYOFF Table.
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1. Introduction

In this study, we examine the determinants of human resource investment in internal controls. Internal
control systems, which are vital to the continual existence of a firm, consist of measures implemented by a firm
aimed at achieving purposes that include, but not limited to, safeguarding of assets and resources, deterring
and detecting errors and fraud, ensuring accuracy and completeness of accounting data, and producing
reliable and relevant financial information. Among the procedures and policies for internal control systems,
internal controls over financial reporting are defined as a process designed to “provide reasonable assurance
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regarding the reliability of financial reporting and the preparation of financial statements for external pur-
poses” (Public Company Accounting Oversight Board (PCAOB), 2004).1 A good control environment has
the potential to enhance the quality of financial reports, and thus, is considered an important feature of a firm
(Ashbaugh-Skaife et al., 2008).

In an effort to improve the reliability of financial reporting, the US Congress enacted the Sarbanes–Oxley
Act (SOX) in 2002 to improve firms’ financial reporting practice. Section 302 of SOX requires management to
indicate any significant changes in internal controls, while Section 404 of SOX enforces firms to assess the
design and operating effectiveness, and auditors to certify the effectiveness of internal controls over financial
reporting (Securities and Exchange Commission, 2002, 2003). In response to the wave of financial reporting
reforms, Korea also adopted several new regulations. First, the “Act on External Audit of Stock Companies”

(the “External Audit Act”), which includes the regulation on the mandatory audit for the firms over a certain
size, was significantly amended to improve the financial reporting environment in Korea. Specifically, the Act
requires CEOs and CFOs of a firm to oversee and report on the operation and effectiveness of the internal
control system to the board of directors. It also requires external auditors to evaluate the assessment by man-
agement on the internal control system and express their review opinion on the system. Importantly, the
Financial Supervisory Service (the equivalent of the Securities and Exchange Commission in the US) issued
a guideline in 2002 which requires every listed firm to disclose its total number of personnel who are in charge
of internal control-related tasks (hereafter IC personnel) and the number of IC personnel by department. The
requirement is the first in the world with no other countries having adopted a similar disclosure requirement.
We use a hand-collected sample of Korean companies that disclosed the number of IC personnel from 2005 to
2008 to investigate factors which affect the human resource investment in internal controls. We define the
number of IC personnel as a proxy for the investment in the internal control system.

Our results indicate that firms with a relatively high number of IC personnel are positively associated with (1)
firm size, measured by the natural logarithm of total assets; (2) the number of employees, measured by the nat-
ural logarithm of the number of employees; (3) financial reporting complexity, as measured by assets denomi-
nated in foreign currencies deflated by total assets; and (4) whether a firm is a Chaebol firm or not.2 However, the
number of IC personnel is negatively associated with firm growth, measured by sales growth from year t � 1 to t.
Furthermore, such relations are found to be pronounced among larger firms. These firm characteristics incen-
tivize management to build and maintain a strong internal control system by securing sufficient IC personnel,
which reduce problems related to the segregation of duties, inadequate staffing and supervision problems.

Since the implementation of Sections 302 and 404, there are a large number of studies investigating the area of
internal controls. One line of studies on internal controls documents the positive reporting effects of high quality
internal control systems. Doyle et al. (2007b) and Ashbaugh-Skaife et al. (2008) suggest that effective internal
controls, measured by the non-existence of internal control weaknesses, increase financial reporting quality,
proxied by accruals quality and the size of abnormal accruals, respectively. Furthermore, Ashbaugh-Skaife
et al. (2009) find that adequate internal controls reduce information risk, thus lowering the cost of equity. Sim-
ilar results are reported using the data on IC personnel in Korea. Choi et al. (2013) find that the proportion of IC
personnel within the firm is negatively associated with the likelihood that the firm has internal control weak-
nesses. Lee et al. (2010) investigate the relation between IC personnel and audit fees and suggest that the high
quality audit demanded by companies with larger investments in internal controls leads to higher audit fees.

Related to this study, prior research has identified the determinants of internal control weaknesses, arguing
that firms with material weaknesses tend to be less profitable, smaller, younger, more complex, growing rap-
idly or undergoing restructuring (e.g., Ge and McVay, 2005; Krishnan, 2005; Ashbaugh-Skaife et al., 2007;

1 Specifically, the objective of the policies and procedures related to internal controls of a company are threefold: it aims “(1) to maintain
records that accurately and fairly reflect the transactions and dispositions of the assets of the company, (2) to provide reasonable assurance
that transactions are recorded in accordance with generally accepted accounting principles, and that receipts and expenditures of the
company are being made only in accordance with authorizations of management and directors of the company; and (3) to provide
reasonable assurance regarding prevention or timely detection of unauthorized acquisition, use or disposition of the company’s assets that
could have a material effect on the financial statements” (PCAOB, 2004).

2 Business conglomerates (group of firms) owned by founding families are called Chaebols in Korea. Chaebol firms dominate the Korean
economy (Kim and Yi, 2006; Kwon et al., 2012; Lee et al., 2012).
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Doyle et al., 2007a). Our general findings about firms which heavily invest in increasing IC personnel, dis-
cussed above, complement and corroborate the findings of prior studies. We differ from prior literature in that
we investigate the drivers for relatively high investment in human resource in internal controls, rather than the
determinants of firms with material weaknesses. In so doing, we provide insight on the type of corporate envi-
ronment that induces firms to make investments in information systems and internal controls. The investment
in IC personnel eventually influences the strength of internal controls (Choi et al., 2013). In this respect, we
believe that the results based on a unique reporting requirement in Korea offer valuable implications to
stand-setters, practitioners and academics around the world.

The remainder of this paper is structured as follows. In Section 2, we discuss the institutional background in
Korea and review prior literature. We develop research hypotheses in Section 3. In Section 4, we discuss our
research design and specify our empirical models. Section 5 describes our sample and presents descriptive sta-
tistics. In Section 6, we present our empirical results and perform an additional test. Finally, Section 7 sets
forth our conclusions.

2. The regulatory environment in korea and relevant literature

2.1. Regulatory background in Korea

Before the adoption of International Financial Reporting Standards (IFRS) in 2011, Korea used a set of
accounting standards known as K-GAAP (Korean Generally Accepted Accounting Principles), which is sim-
ilar to U.S. GAAP (Generally Accepted Accounting Principles). The convergence efforts led Korea to adopt
IFRS beginning in 2011 and allow early adoption of IFRS from 2009. While the regulations and standards in
Korea closely resemble those in developed countries, the enforcement system is not as strong (Choi et al.,
2013). A distinctive feature of the Korean economy is that the influence of Chaebols, which are Korean busi-
ness conglomerates, is substantial (Kim and Yi, 2006; Kwon et al., 2012; Lee et al., 2012). Total assets of the
200 largest companies, most of which are Chaebols, in Korea increased from 84.1% to 101.2% of Gross
Domestic Product, and sales increased from 70.5% to 86.5% over the decade from 1991 to 2001 (Solidarity
for Economic Reform, 2010). Given the important role of Chaebols in Korea, their survival is vital for the
continued growth of the Korean economy.

Before the passage of SOX, the regulations on internal controls of firms were virtually non-existent in
Korea (Kim et al., 2007; Kim, 2009; Choi et al., 2013). In response to the series of worldwide corporate scan-
dals in 2002, the Financial Supervisory Service announced action plans to improve transparency of the
accounting standards and systems in Korea. A series of plans was mandated into law and is referred to as
K-SOX (Choi et al., 2013). Similar to SOX, the reform requires certification by CEOs and CFOs of the reli-
ability of the financial reports, a mandatory rotation of auditors every 6 years and prohibits provision of cer-
tain non-audit services by incumbent auditors. It also enacted a Securities Class Action Suit Law, which
increases the legal liability of firms, management and auditors with respect to financial reporting. Addition-
ally, the plan enhanced the transparency of internal control systems by strengthening the unclear set of reg-
ulations that existed on internal control systems (Shin, 2007).

The first wave of changes in regulations was implemented through amendments in the “External Audit
Act”. It governs the rules on external auditing and was amended in December 2003 to include regulations
on internal control systems. Specifically, Article 2-2 of the External Audit Act requires that any company with
total assets over 7 billion Korean Won (approximately US$6 million) maintain rules and procedures on inter-
nal controls and implement adequate internal control systems. It sets forth the responsibilities of CEOs and
CFOs to create and oversee their firm’s internal control system and designates one of the directors to be in
charge of the operation of the internal control system. This designated director is required to report on the
operation of the internal control system to the board of directors and the statutory auditor or an audit com-
mittee on a semi-annual basis.3 The statutory auditor or an audit committee should evaluate the effectiveness

3 The role of a statutory auditor in Korea is to supervise the board of directors. It is required for large public companies of which total
assets are over 2 trillion Korean Won ($1.7 billion) to create an audit committee. The rule states that a public company can have either at
least one full-time statutory auditor or an audit committee comprised of at least three board members.
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of the internal control system and report his evaluation to the board of directors annually (Kim et al., 2007;
Shin, 2007; Kim, 2009; Choi et al., 2013).

Article 2-3 of the External Audit Act defines the responsibilities of external auditors related to internal con-
trols. External auditors are required to evaluate management’s report on the assessment of internal controls
and express their review opinions. The difference between SOX Section 404 and related K-SOX regulation in
article 2-3 of the External Audit Act is that Section 404(b) requires auditors’ attestation while the Korean
counterpart requires auditors’ review opinion, which provides a lower level of assurance than an audit
(Kim et al., 2007; Shin, 2007; Kim, 2009; Choi et al., 2013).

Secondly, the Operating Committee of Internal Control over Financial Reporting in Korea, which is a
committee of the Korea Listed Companies Association, issued the Best Practice Guideline for Internal Control
over Financial Reporting (the “Guideline”) in June 2005 to reform the accounting system in Korea. The guide-
line, which is similar to the U.S. Committee of Sponsoring Organization’s (COSO, 1992) framework, provides
an integrated framework for Korean companies to design and operate an effective internal control system and
to evaluate the effectiveness of the system (Choi et al., 2013). Accordingly, in 2005, the Korean Institute of
Certified Public Accountants issued the “Standard of Review of Internal Control Systems”, which is similar
to PCAOB’s (2004) Auditing Standard No. 2 in the US, although the level of assurance is slightly lower in
Korea (Choi et al., 2013).

The Financial Supervisory Service issued guidelines in 2002 on disclosures related to internal control sys-
tems which require every listed firm to report its total number of IC personnel and the number of IC personnel
by department (accounting department, audit committee, board of directors, finance department, information
technology and system (ITS) and “other”4 departments). Additionally, the guidelines mandate the disclosure
of the number of certified public accountants (CPAs) in each department and the average length of experience
of the IC personnel. These data are disclosed in the “Report on the operation of internal control systems” as a
part of a firm’s annual report and an example of the disclosure on IC personnel is presented in the Appendix
for reference. Overall, regulations on internal controls in Korea are similar to those in the US although the
level of enforcement may be slightly weaker.

2.2. Prior literature

After the data on internal controls became available upon the enactment of Sections 302 and 404 of SOX,
voluminous studies on internal controls have emerged. One strand of research investigates the effect of internal
control weaknesses on the capital market. Beneish et al. (2008) and Ogneva et al. (2007) document the adverse
stock price reaction to the disclosure of internal control weaknesses. Additionally, Hammersley et al. (2008)
report that the adverse consequences of disclosure of material weaknesses depend on the severity of internal
control weaknesses.

Another strand of research investigates whether the quality of internal controls affects financial reporting
quality. Doyle et al. (2007b) document a negative relationship between accruals quality and ICWs filed under
Section 302. Ashbaugh-Skaife et al. (2008) suggest that earnings quality improves following the remediation of
internal control weaknesses reported under both Sections 302 and 404. Korean studies by Shin (2007) and Lee
et al. (2007) report similar findings. Furthermore, Feng et al. (2009) examine the relation between internal con-
trols and the accuracy of management guidance and conclude that internal control quality leads to fewer
errors in internal management reports. Other studies argue that internal control systems can be influenced
by the monitoring mechanisms in place, such as an independent board of directors or audit effort (Krishnan,
2005; Hogan and Wilkins, 2008), with weak monitoring mechanisms resulting in internal control weaknesses.

There are two studies which use the data on IC personnel in Korea. Choi et al. (2013) investigate the effect
of the quality of internal control systems on internal control weaknesses and show that the proportion of IC
personnel is inversely related to the existence of internal control weaknesses, both at the firm and department
levels. This finding is in line with Ge and McVay (2005), who conclude that poor internal controls can be
attributed to the lack of qualified accounting personnel. The second study that uses the IC personnel data

4 “Other” pertains to the different departments that are related to internal control tasks, not all other departments existing in the firm.
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is Lee et al. (2010) who focus on the effect of internal control quality on audit fees. They document a positive
relationship between IC personnel and audit fees. The findings suggest that firms with a higher number of IC
personnel require a more thorough audit. As a result, auditors increase their effort level (i.e., increase audit
hours), which is reflected in higher audit fees.

The strand of literature for which our work is relevant is the literature that identifies the determinants of
internal control weaknesses. Using data from the pre-SOX period, Krishnan (2005) examines internal control
deficiencies, which consist of both significant deficiencies and those not classified as material weaknesses, for
the period 1994–2000. She investigates the characteristics of material weakness firms, focusing on the effect of
the quality of monitoring systems (e.g., board of directors, audit committees) on internal control weaknesses.
Ge and McVay (2005) document that firms with material weaknesses are relatively more complex, smaller and
less profitable, compared to firms without material weaknesses. Doyle et al. (2007a) find results similar to
those in Ge and McVay (2005) but include additional variables such as firm age, extreme sales growth and
restructuring charge. Doyle et al. (2007a) add to the literature by suggesting that firms disclosing material
weaknesses tend to be younger, growth firms and undergoing restructuring. Ashbaugh-Skaife et al. (2007) par-
tially confirm the findings in Doyle et al. (2007a) by documenting that firms with internal control weaknesses
are more complex and add that such firms have recent changes in organizational structure, more accounting
risk exposure, and fewer resources to invest in internal controls.

This paper corroborates prior findings in this line of literature by analyzing the types of firms that hire suf-
ficient personnel in internal control-related departments. Firms with a relatively high number of IC personnel
are likely to have fewer deficiencies in the financial reporting process, segregation of duties problems and inap-
propriate account reconciliation caused by the lack of qualified accounting personnel (Choi et al., 2013). Com-
pared with most prior studies, we present a much more balanced analysis on the characteristics of firms with
varying levels of internal control strength because the data used in this study allows us to make comparisons
across all companies regardless of whether or not they report an internal control weakness. In contrast, most
prior studies focus on the difference between firms with internal control weaknesses and other firms without
weaknesses, thereby treating all firms not reporting internal control weaknesses (more than 95% in most anal-
yses) as being equal.5 Thus, the results of our study offer a more general picture of the types of firms that strive
for high quality internal control systems.

3. Hypotheses development

In this section, we investigate the specific characteristics that are associated with firms that have a relatively
high number of IC personnel. Based on the guidance and results from prior research, we explore eight aspects:
size, business complexity, age, financial distress, growth, business group, corporate governance and the type of
exchange market. We present predictions on the directional relationships between IC personnel and factors
that determine IC personnel in Table 1.

Firstly, literature shows conflicting evidence on the effect of size on internal control quality. Krishnan
(2005) finds a negative relationship between firm size and quality of controls. In contrast, studies investigating
the factors that are important in determining the likelihood that a firm will disclose an internal control defi-
ciency generally find a positive association between firm size and the quality of internal controls (Ge and
McVay, 2005; Ashbaugh-Skaife et al., 2007; Doyle et al., 2007a). Though the evidence is mixed, intuition sug-
gests that large firms have the resources to invest in hiring more qualified internal control personnel which will
ensure adequate policies and procedures to be in place. Beasley, (1996), who focus on the cases of financial
statement fraud, document a negative relationship between firm size and incidence of fraud. Thus, we expect
to find higher quality internal controls for larger firms. We measure size by the natural logarithm of total
assets (LNASSET) and the natural logarithm of the number of employees within a firm (LNEMP).

Another factor that likely determines IC personnel is complexity of the firm. Firms with complex opera-
tions and transactions are more likely to experience internal control problems (Ashbaugh-Skaife et al.,

5 By focusing on the number of IC personnel, we can look into the firms without internal control weaknesses and infer how strong the
internal control system of these firms is. In this respect, we believe that our analyses provide valuable insights over the findings in prior
studies.
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2007). We posit that firms with greater complexity and diverse operations have a higher demand for effective
internal control systems to prevent deficiencies in internal controls. For example, a multinational firm which
has branches in various locations is affected by the different legal and institutional environments in each coun-
try, making it more difficult to structure adequate internal control systems. Also, firms with many distinct
product lines, relative to firms with a single product line, need to implement policies and procedures separately
for each product line, thus affecting effective internal controls. In summary, we conjecture that firms with high
levels of complexity will heavily invest in their internal control systems. We measure complexity using five
proxies including RD, defined as research and development expenses deflated by sales in year t; EXPORT,
defined as the ratio of exports to total sales in year t; FOR_CURR, defined as assets denominated in foreign
currencies divided by total assets in year t; LNPROD, defined as the natural logarithm of one plus the number
of products the firm produces; and INV_AR, defined as the sum of inventory and accounts receivables divided
by total assets in year t.6

Thirdly, the experience of a firm may be associated with the effectiveness of its internal control system.
Older firms are likely to have more established processes and procedures in place due to longer experience.
Prior studies suggest that firms reporting material weaknesses tend to be younger (Ge and McVay, 2005;
Doyle et al., 2007a). In connection to the number of IC personnel, it is likely that older firms have established
adequate controls in place and are staffed with experienced accounting personnel who are capable of achieving
effective internal control systems, thus reducing the need for a higher number of IC personnel. Age is measured
by the natural logarithm of one plus the age of the firm in years from the date of establishment (LNAGE). We
predict a positive sign for LNAGE.

The fourth determinant of IC personnel is a firms’ financial health. The ability to establish proper internal
control systems may be affected by the performance of firms. Krishnan (2005) argues that poorly performing
firms may not be able to invest in adequate internal control systems and reports results consistent with this
argument. Relatedly, Ge and McVay (2005) find firm profitability to be inversely related to firm disclosure
of maternal weaknesses. Doyle et al. (2007a) confirm the findings in Ge and McVay (2005) and report that
two financial resources measures, the existence of a loss and bankruptcy risk, are positively related to report-
ing an internal control problem. Based on prior findings, we argue that financial distress prevents firms from
investing in effective internal control systems. Consequently, the lack of sufficient time and money in building

Table 1
Variable definitions and expected relationships with IC personnel.

Variable Predicted sign Definition

LNASSET + The natural logarithm of total assets
LNEMP + The natural logarithm of one plus the number of employees within the firm
RD + R&D expenses deflated by sales in year t

EXPORT + Exports/sales in year t

FOR_fCURR + Assets denominated in foreign currencies/total assets in year t

LNPROD + The natural logarithm of one plus the number of products the firm produces
INV_AR + Inventory plus accounts receivable divided by total assets in year t

LNAGE + The natural logarithm of one plus the age of the firm in years from the date of establishment
LEVERAGE – Total liabilities in year t divided by total assets in year t

ZSCORE – Decile rank of Altman’s (1968) z-score
LOSS – Indicator variable that takes the value of one if the firm reports a loss for the year, and zero otherwise
GROWTH – Change in sales deflated by total assets in year t � 1
CHAEBOL + Indicator variable that takes the value of one if the firm is affiliated with a business group, Chaebol
LARGEST ± The natural logarithm of one plus the ownership of the largest shareholder
FOROWN ± The natural logarithm of one plus the ownership of foreign investors
KOSDAQ ± Indicator variable that takes the value of one if the firm is listed on KOSDAQ, and zero otherwise

This table provides a summary of the variable measurements and each of our directional predictions.

6 These variables are frequently used in prior studies to represent firm complexity (e.g., Ashbaugh-Skaife et al., 2007; Choi et al., 2008,
2013).
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proper controls decreases the number of IC personnel. We measure financial distress using three measures,
LEVERAGE (total liabilities in year t divided by total assets in year t), ZSCORE (Decile rank of Altman’s
(1968) z-score) and LOSS (whether or not a firm reports a loss for the year). We expect these proxies for finan-
cial distress to be negatively related to the number of IC personnel.

Fifth, Krishnan (2005) and Doyle et al. (2007a) suggest that firms growing too rapidly may outgrow their
existing internal control systems, and thus require additional time and investment to reorganize and revamp
the internal control systems in place. Improvement in internal control systems requires implementation of new
processes, new technology, and most importantly, new personnel. It is likely that rapidly developing firms lack
such resources, and thus have a small internal control department. In this study, growth of a firm is measured
by changes in sales deflated by total assets in year t � 1 (GROWTH).

Sixth, in Korea, a large number of public and private firms are affiliated with business conglomerates,
known as Chaebols, in which founding families have full control over affiliated companies (Kim and Yi,
2006; Kwon et al., 2012; Lee et al., 2012). Chaebols are a major determinant of the Korean economy and their
influence on Korean society is significant (Chang and Hong, 2000; Joh, 2003). One stream of literature focuses
on corporate governance and intra-group transactions within Chaebol-affiliated firms. For example, Kim and
Yi (2006) raise the possibility that business group affiliation engenders severe agency problems. The complex
structure of business groups makes it difficult for outsiders to monitor self-dealing transactions, and thus
Chaebol-affiliation firms have greater opportunities and incentives to divert firm resources through tunneling
at the expense of minority shareholders. Another strand of literature analyzes the characteristics of Chaebol
firms. Kim and Berger (2009) report that Chaebol firms are larger in size, have higher sales growth rates, lower
profitability and lower business risk. Challenging the research methodology adopted by Kim and Berger
(2009) and Kim (2012) presents different results for analyses of Chaebol-affiliated firms, using a more refined
research design by employing the matching estimator technique. Kim (2012) examines the value implication of
business groups in Korea and finds Chaebol-affiliated firms, over time, tend to be larger, more profitable, grow
faster with more investments, and enjoy benefits from tax shields and monitoring effects. In summary, prior
studies on the characteristics of Chaebols provide general evidence that Chaebol-affiliated firms tend to be lar-
ger in size, more profitable and have the capacity to make larger investments, enabling them to prosper for a
long period of time. While we acknowledge that the negative effects (e.g., tunneling activities, agency prob-
lems) of Chaebols may lead to deteriorating internal control systems, we argue that the greater resources
and capacity of Chaebols will have a positive effect on investments in human resources in internal controls.
We include an indicator variable, CHAEBOL, to identify Chaebol-affiliated firms.

Finally, corporate governance mechanisms may play an important role in the internal control systems of
firms. There is mixed evidence on the association between the quality of corporate governance and internal
control systems. Krishnan (2005) examines the relation between audit committee quality and the quality of
internal controls. She finds that firms with more independent audit committees and audit committees with
financial expertise are inversely associated with the existence of internal control problems. Doyle et al.
(2007a) posit that firms with good corporate governance mechanisms exhibit fewer material weaknesses. How-
ever, they do not find the quality of governance to be significantly related to disclosing a material weakness.
The inconsistent results may be explained by the substitutive role of internal control systems. For example,
high quality audits by external auditors may alleviate the adverse consequences of material weaknesses
(Hogan and Wilkins, 2008). We measure the level of corporate governance by two measures, LARGEST

(the natural logarithm of one plus the ownership of the largest shareholder) and FOROWN (the natural log-
arithm of one plus the ownership of foreign investors). Concentrated ownership gives owners better incentives
to monitor firms and make necessary changes in management (La Porta et al., 1999). By contrast, in firms with
diffuse ownership, no single owner has an incentive to “mind the store,” so management is not disciplined for
bad performance or rewarded for good performance, leading to poor oversight of management. Therefore,
firms with high ownership of the largest shareholder will be better governed. Similarly, firms with high levels
of foreign investor ownership will be under enhanced monitoring (Guedhami et al., 2009). Thus, high levels of
LARGEST and FOROWN are consistent with high quality corporate governance structures. As the substitu-
tive role of internal control systems suggests, the low level of corporate governance may be alleviated by high
quality internal control systems (e.g., Choi and Wong, 2007), resulting in an inverse relationship between cor-
porate governance and IC personnel. We do not predict a sign for LARGEST and FOROWN. Finally, we
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include an indicator variable, KOSDAQ, which is comparable to NASDAQ in the US, to control for differ-
ences in firms listed on different stock exchanges.7

4. Model specification and test procedures

4.1. Determinants of human resource investment in internal controls

To investigate the determinants of human resources in internal controls, we model IC personnel as a func-
tion of the above-mentioned firm characteristics. Specifically, we estimate the following multivariate
regression:

IC PERt ¼ b0 þ b1LNASSET t þ b2LNEMP t þ b3RDt þ b4EXPORT t þ b5FOR CURRt þ b6LNPRODt

þ b7INV ARt þ b8LNAGEt þ b9LEVERAGEt þ b10ZSCOREt þ b11LOSSt þ b12GROWTH t

þ b13CHAEBOLt þ b14LARGEST t þ b15FOROWN t þ b16KOSDAQt þ Industry Fixed effects

þ Year Fixed effectsþ et ð1Þ

where t indexes the year and IC_PER is either IC_TOTAL1, IC_TOTAL2, IC_ACC, IC_FIN, IC_ACCFIN or
IC_IT. IC_TOTAL1 is the natural logarithm of the sum of the number of personnel in the internal control
department (namely, IC personnel) for accounting, finance, ITS and other departments in the firm.8 IC_TO-

TAL2 is the natural logarithm of the sum of the number of personnel in the internal control department for
accounting, finance and ITS departments in the firm. IC_ACC, IC_FIN, IC_ACCFIN and IC_IT are the
natural logarithm of the IC personnel for accounting, finance, accounting and finance combined, and ITS
departments in the firm, respectively.9 All other variables are as defined in Table 1. We include industry
and year indicator variables to control for industry fixed effects and year fixed effects. We adjust standard er-
rors for heteroscedasticity and firm-level clustering. All variables are winsorized at 1% and 99% values.

4.2. The Effect of Firm Size on the Determinants of Human Resource Investment in Internal Controls

As a further test to understand firms’ characteristics that influence the quality of internal controls, we exam-
ine under which situations the importance of determinants has an accentuated effect on IC personnel. Prior
studies on the area of internal control systems generally suggest that smaller firms have weaker internal con-
trols due to the lack of resources and infrastructure. Size, as one of the most critical factors which influence the
internal control system of a firm, represents firms’ ability and capacity to invest in information systems and
internal controls. We divide the sample into two sub-samples by the median value of LNASSET, the natural
logarithm of total assets.10 We investigate whether the determinants have a larger effect on IC personnel for
firms with relatively larger size. To examine the effect of relatively large firm size on the relation observed in
Eq. (1), we use the following multivariate regression model:

IC PERt ¼ b0 þ b1DETERMINANTSt þ b2LARGEt þ b18LARGEt � DETERMINANTSt

þ Industry Fixed effectsþ Year Fixed effectsþ et ð2Þ

where t indexes the year and IC_PER is ether IC_TOTAL1, IC_TOTAL2, IC_ACC, IC_FIN, IC_ACCFIN or
IC_IT. In the regression model, we include a variable named DETERMINANTS to convey the sixteen variables

7 The variable has a value of 1 if a firm is listed on the KOSDAQ market, and 0 otherwise. Firms listed on the KOSDAQ are less subject
to government regulations than firms listed on the Korean Stock Exchange (KSE), which is the major exchange in Korea.

8 We use the logged value instead of the raw value to remove the undue influence of a few outliers.
9 As reported in the Appendix, Korean firms are required to disclose IC personnel on the audit committee, board of directors,

accounting, finance, ITS and other departments separately. Following Choi et al. (2013), we do not include the number of IC personnel
working on the audit committee and the board in our analyses because there is almost no variation in the number of IC personnel in these
two departments. Most of the sample firms employ 1 or 2 IC personnel in these two departments. In addition, we decide to combine
accounting and finance departments to generate IC_ACCFIN because some firms do not separate these two departments.
10 The results using LNEMP, another proxy for the firm size, is qualitatively identical and thus not separately reported.
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used in our study, LNASSET, LNEMP, RD, EXPORT, FOR_CURR, LNPROD, INV_AR, LNAGE,
LEVERAGE, ZSCORE, LOSS, GROWTH, CHAEBOL, LARGEST, FOROWN, KOSDAQ. To capture dif-
ferences in firm size, we include the variable LARGE, an indicator variable which equals one if the size of the
firm is greater than the median firm size and zero otherwise. Interactions with LARGE and the sixteen factors
that are known to influence the number of IC personnel (DETERMINANTS) are included. Specific definitions
of the variables are provided in Tables 1 and 2. For all regressions, we report t-statistics that are adjusted using
standard errors corrected for heteroskedasticity and firm-level clustering. All variables are winsorized at 1%

Table 2
Descriptive statistics.

Variable Mean Q1 Median Q3 Std. Dev.

Panel A: Number of IC personnel in each department

IC_N_TOTAL1 10.676 4 7 11 22.637
IC_N_TOTAL2 9.059 4 6 9 16.920
IC_N_ACC 4.820 2 3 5 12.030
IC_N_FIN 2.146 1 1 3 2.813
IC_N_ACCFIN 6.966 3 5 7 13.856
IC_N_IT 2.093 1 1 2 7.484

Panel B: The natural logarithm of the number of IC personnel in each department

IC_TOTAL1 2.150 1.609 2.079 2.485 0.635
IC_TOTAL2 2.026 1.609 1.946 2.303 0.620
IC_ACC 1.472 1.099 1.386 1.792 0.611
IC_FIN 0.937 0.693 0.693 1.386 0.603
IC_ACCFIN 1.806 1.386 1.792 2.079 0.607
IC_IT 0.868 0.693 0.693 1.099 0.577

Panel C: Determinants of IC personnel

LNASSET 25.328 24.432 25.050 25.926 1.327
LNEMP 5.403 4.595 5.283 6.014 1.159
RD 0.014 0 0.002 0.014 0.028
EXPORT 0.277 0.006 0.129 0.510 0.311
FOR_CURR 0.065 0.002 0.024 0.087 0.099
LNPROD 1.554 1.386 1.609 1.792 0.289
INV_AR 0.297 0.178 0.284 0.402 0.156
LNAGE 3.084 2.565 3.135 3.584 0.615
LEVERAGE 0.415 0.256 0.416 0.561 0.199
ZSCORE 3.670 1.784 2.751 4.267 3.677
LOSS 0.281 0 0 1 0.449
GROWTH 0.090 �0.041 0.061 0.199 0.308
CHAEBOL 0.112 0 0 0 0.316
LARGEST 0.336 0.202 0.324 0.456 0.178
FOROWN 0.069 0.001 0.010 0.084 0.118
KOSDAQ 0.604 0 1 1 0.489

N 4477 4477 4477 4477 4477

This table provides descriptive statistics by the number of IC personnel in each department, by the natural logarithm of the number of IC
personnel in each department and by the determinants of IC personnel. All variables are winsorized at the 1st and 99th percentile values.
IC_N_TOTAL1 = Number of the IC personnel in the accounting, finance, ITS and other departments in the firm;
IC_N_TOTAL2 = Number of the IC personnel in the accounting, finance and ITS departments in the firm;
IC_N_ACC = Number of the IC personnel in the accounting department in the firm;
IC_N_FIN = Number of the IC personnel in the finance department in the firm;
IC_N_ACCFIN = Number of the IC personnel in the accounting and finance departments in the firm;
IC_N_IT = Number of the IC personnel in the ITS department in the firm;
IC_TOTAL1 = The natural logarithm of the number of IC personnel in the accounting, finance, ITS and other departments in the firm;
IC_TOTAL2 = The natural logarithm of the number of IC personnel in the accounting, finance and ITS departments in the firm;
IC_ACC = The natural logarithm of the number of IC personnel in the accounting department in the firm;
IC_FIN = The natural logarithm of the number of IC personnel in the finance department in the firm;
IC_ACCFIN = The natural logarithm of the number of IC personnel in the accounting and finance departments in the firm;
IC_IT = The natural logarithm of the number of IC personnel in the ITS department in the firm;
All other variables are as defined in Table 1.
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and 99% values to remove the potential influence of outliers. In all regression specifications, we include industry
and year indicator variables to control for industry fixed effects and year fixed effects.

5. Sample and data

5.1. Data collection

The data on the number of employees in the internal control function for accounting, finance, ITS and
other departments are hand-collected for the period 2005–2008. An example of the excerpt from the financial
statement of Samsung SDI Co. is presented in the Appendix. We take the information presented in the finan-
cial statement of each firm and construct our variables of interest from this information.

While the information on IC personnel first became available in 2002, the enforcement of the release of such
information became effective beginning in 2005. Due to reliability issues, we use the sample period from 2005
to 2008. We collect data on the financial variables from the KIS-VALUE database.11 Corporate governance
variables are hand-collected from annual reports for the period 2005–2008. We include all firms listed on the
KSE and KOSDAQ market for which firm-specific financial, corporate governance and internal control-
related data are available. Firms in financial, real-estate and utilities industries are excluded. We exclude hold-
ing companies from our sample to control for differences in the corporate structure. This yields a sample of
1352 listed firms and 4477 firm-year observations.

5.2. Descriptive statistics

Table 2 provides the descriptive statistics of the variables employed in our analyses for testing H1. Panel A
of Table 2 reports the mean, Q1, median, Q3 and standard deviation of the number of IC personnel for the
entire firm and for individual departments. The mean number of employees working for accounting depart-
ments (IC_N_ACC), finance departments (IC_N_FIN) and ITS departments (IC_N_IT) are 4.82, 2.14 and
2.09, respectively. The mean number of employees engaged in all internal control-related departments (IC_N_-

TOTAL1) is 10.68, which indicates that the average IC personnel in each firm is approximately 11. Panel B of
Table 2 lists the natural logarithm of the number of IC personnel in each department. In our tests, we use the
log-transformed figure of IC personnel to measure proportionate effects of the determinants on IC personnel.
The mean of the natural logarithm of the number of employees working for accounting departments
(IC_ACC), finance departments (IC_FIN) and ITS departments (IC_IT) are 1.47, 0.94 and 0.87, respectively.
The mean of the log-transformed total number of employees in all internal control-related departments is 2.15.

Panel C of Table 2 reports the descriptive statistics of the sixteen determinants of IC personnel, which are
included in our regressions. The interpretation on the statistics of the factors that influence IC personnel is as
follows. First, the average size of the sample firms (LNASSET) is 25.33, which is translated to approximately
US$84 million. The natural logarithm of the number of employees of our sample firm is 5.40, which is equiv-
alent to 662 employees. The proxies which capture complexity are research and development expenses (RD),
amount of exports (EXPORT), assets denominated in foreign currencies (FOR_CURR) which represents the
significance of foreign operations, the natural logarithm of the number of products of a firm (LNPROD) and
the sum of inventory and accounts receivable (INV_AR). The mean of the variables which capture complexity
of business activities and operations are 0.01, 0.28, 0.07, 1.55 and 0.30 for RD, EXPORT, FOR_CURR,
LNPROD and INV_AR, respectively. The average number of products that a firm produces is around
3.91. The natural logarithm of age of a firm is 3.08, which is equivalent to 25.04 years since its founding.
The variables that are intended to capture financial distress are LEVERAGE, ZSCORE and LOSS, which
have mean values of 0.42, 3.67 and 0.28, respectively. The average growth rate of our sample firms is 0.09.
The mean of the indicator variable CHAEBOL suggests that 11.2% of our sample is composed of Chaebol-
affiliated firms. Two variables which represent the level of corporate governance are LARGEST and

11 KIS-VALUE is equivalent to the COMPUSTAT database used for US data and contains financial statement information. KIS-
VALUE receives its data from the Korean Information Service (KIS), which is the largest credit rating agency in Korea.
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FOROWN. The mean of the natural logarithm of the two variables are 0.11 and 0.34, respectively. Lastly, the
mean of the indicator variable KOSDAQ indicates that 60.4% of our sample is composed of firms listed on
KOSDAQ.

6. Empirical results

6.1. Univariate analyses

Table 3 presents the pairwise Pearson correlations between the total number of employees in the internal con-
trol-related departments and the determinants of IC personnel.12 The results indicate that size, measured by
total assets and the number of employees of a firm, are positively associated with IC personnel, consistent with
our expectation. There are mixed results for the variables which capture the complexity of a firm. As the need for
an effective internal control system increases for complex firms, we find EXPORT and LNPROD to have a posi-
tive correlation with IC personnel. However, other proxies of complexity such as RD, FOR_CURR and
INV_AR, appear to have an inverse relationship with IC personnel. We further examine this issue in the mul-
tivariate analyses below. Furthermore, experience of a firm (LNAGE) has a positive effect on IC personnel. As
for proxies that capture financial distress, two of the three variables, ZSCORE and LOSS, are negatively asso-
ciated with IC personnel, consistent with our prediction that financial distress prevents a firm from investing in
its internal control system. The variable GROWTH is not significantly related to the internal control systems of
firms. There is also preliminary evidence that Chaebol-affiliated firms are more likely to have a larger number of
IC personnel. Also, high levels of ownership of the largest shareholder and foreign investors are generally asso-
ciated with high levels of IC personnel. Finally, KOSDAQ firms are likely to have fewer number of IC personnel.

In general, our univariate results are consistent with our hypotheses and predictions outlined in Section 3.
However, it is likely that there are multicollinearity issues as evidenced by the significant correlation between
variables LNASSET and LNEMP of 0.831.13 Also, the proxies for complexity are significantly correlated with
each other. For example, the correlations between RD and EXPORT and between RD and FOR_CURR are
0.064 and 0.068, respectively, which are significant at the 5% level. The effect of each of the factors can be val-
idated after controlling for other factors that may affect IC personnel individually or jointly. As a next stage,
we re-examine the important determinants of internal control systems using multivariate regression models.

6.2. Multivariate analyses

Table 4 presents the regression results of Eq. (1), which examines the determinants of IC personnel with
IC_TOTAL1 and IC_TOTAL2. In the first column of Table 4, we employ IC_TOTAL1 as the dependent var-
iable, while, in the second column, we use IC_TOTAL2 as the dependent variable. The two variables are sim-
ilar in that they capture the natural logarithm of the number of employees from all departments engaged in
internal control functions, except that IC_TOTAL2 omits “other” departments.14 The adjusted R2 in Table 4
is 42.7% and 45.3% for the regression models using IC_TOTAL1 and IC_TOTAL2, respectively. The explan-
atory power is significantly high in both models.

Table 5 reports the results of Eq. (1), using the number of IC personnel for each department (accounting,
finance, sum of accounting and finance, ITS department) as the dependent variable. The adjusted R2 in Table 5
ranges from 15.1% to 43.7% for the four regression models. The explanatory power is high for regressions
which employ IC_ACC and IC_ACCFIN as the dependent variable, but relatively low for regressions which
employee IC_FIN and IC_IT as the dependent variable. The weak results are likely to be caused by low
cross-sectional differences in the number of employees for the finance and ITS departments in internal control
(see Panel A of Table 2). The overall results based on Tables 4 and 5 suggest that the coefficients on at least five

12 We do not report the correlations with IC_TOTAL2, IC_ACC, IC_FIN, IC_ACCFIN and IC_IT in Table 3 for simplicity purposes.
They are generally similar to the correlations for IC_TOTAL1.
13 To remove the potential effect of the high correlation between LNASSET and LNEMP, we perform analyses with Eq. (1) but without

LNEMP (LNASSET). The empirical results are qualitatively the same and, thus, not separately displayed.
14 See footnote 4 for the definition of other departments.
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of the sixteen variables, LNASSET, LNEMP, FOR_CURR, GROWTH and CHAEBOL, are in the predicated
direction and are statistically significant. We provide interpretations of the results for each aspect of factors
that influence IC personnel below.

6.2.1. Firm size and IC personnel

Results from both Tables 4 and 5 confirm the significant role played by firm size. The two variables which
represent the size of a firm, LNASSET and LNEMP, are positively associated with IC personnel, for both the
whole firm as well as the individual departments (IC_TOTAL1, IC_TOTAL2, IC_ACC, IC_ACCFIN) at less
than 1% levels. For example, when IC_TOTAL1 is used as a dependent variable, the coefficients on LNASSET

and LNEMP are 0.155 (t-value = 6.61) and 0.149 (t-value = 7.00), respectively, in Table 4. This finding is
consistent with prior studies that report the overall positive association between firm size and internal control
quality (Ge and McVay, 2005; Ashbaugh-Skaife et al., 2007; Doyle et al., 2007a). This evidence confirms the
argument that the resources and infrastructure within large firms allow them to invest in hiring more qualified
internal control personnel which will ensure adequate policies and procedures to be in place. The statistical
significance of size on IC personnel is weaker or disappears when IC_FIN or IC_IT are used as the dependent
variable in Table 5. It is likely that the low variability across the numbers of IC personnel within finance (mean
value of 2 employees) and ITS departments (mean value of 2 employees) is a cause for the weak results.

6.2.2. Complexity and IC personnel

Examining the five variables for complexity, only one variable, FOR_CURR, is statistically significant in
explaining IC personnel. The coefficient on FOR_CURR is significant at the 10% level when IC_TOTAL1,

Table 3
Pairwise Pearson correlations.

IC_TOTAL1 LNASSET LNEMP RD EXPORT FOR_CURR LNPROD INV_AR LNAGE

IC_TOTAL1 1.0000
LNASSET 0.6215* 1.0000
LNEMP 0.5994* 0.8310* 1.0000
RD �0.0757* �0.1364* �0.0910* 1.0000
EXPORT 0.0674* 0.1241* 0.1359* 0.0638* 1.0000
FOR_CURR �0.0064 �0.0395* �0.0295* 0.0684* 0.5647* 1.0000
LNPROD 0.0593* 0.0728* 0.1202* 0.0160 �0.0417* �0.0500* 1.0000
INV_AR �0.0431* �0.1327* �0.0032 �0.1149* �0.0172 0.2043* 0.0867* 1.0000
LNAGE 0.2776* 0.4358* 0.3668* �0.2566* �0.0381* �0.1358* 0.0588* 0.0459* 1.0000
LEVERAGE 0.1235* 0.1950* 0.1925* �0.1832* 0.0439* 0.0568* 0.0077 0.1785* 0.1567*

ZSCORE �0.0945* �0.1667* �0.1284* 0.1631* �0.0175 �0.0154 �0.0011 �0.0650* �0.2405*

LOSS �0.1698* �0.2254* �0.2480* 0.1446* 0.0335* 0.0368* �0.0671* �0.1427* �0.1176*

GROWTH 0.0039 0.0653* 0.0658* �0.1269* �0.0033 0.0155 0.0051 0.1853* �0.0406*

CHAEBOL 0.4211* 0.5687* 0.4772* �0.0907* 0.0375* �0.0896* 0.0305* �0.1323* 0.2005*

LARGEST 0.0519* 0.1203* 0.1187* �0.1397* �0.0710* �0.0851* 0.0197 0.0870* 0.1814*

FOROWN 0.3153* 0.4704* 0.4359* �0.0340* 0.0556* �0.0050 0.0135 �0.1165* 0.1151*

KOSDAQ �0.3863* �0.5776* �0.4877* 0.1811* �0.0148 0.0753* �0.0738* 0.0144 �0.5851*

LEVERAGE ZSCORE LOSS GROWTH CHAEBOL LARGEST FOROWN KOSDAQ

LEVERAGE 1.0000
ZSCORE �0.5850* 1.0000
LOSS 0.1851* �0.1820* 1.0000
GROWTH 0.1094* 0.0361* �0.2312* 1.0000
CHAEBOL 0.1204* �0.0642* �0.1195* 0.0274 1.0000
LARGEST �0.0582* 0.0208 �0.1926* 0.0494* 0.1218* 1.0000
FOROWN �0.0832* 0.1184* �0.1612* 0.0141 0.2292* 0.0152 1.0000
KOSDAQ �0.1222* 0.1786* 0.1603* 0.0335* �0.2867* �0.1427* �0.2637* 1.0000

This table provides pairwise Pearson correlations between the variables used in the multivariate analysis. The definitions of the variables
are presented in Tables 1 and 2.
All variables are winsorized at the 1st and 99th percentile values.
* Denotes significance at the 5% level.
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IC_TOTAL2, IC_ACC, IC_IT are used as the dependent variables in Tables 4 and 5. For example, when
IC_TOTAL1 is used as the dependent variable, the coefficient on FOR_CURR is 0.239 (t-value = 1.72).
The positive association suggests that as the complexity of firms’ activities and operations increases, proxied
by the significance of foreign operations (FOR_CURR), it increases the need for effective internal controls,
thus resulting in a high number of IC personnel. Significant foreign operations indicate the possibility that
a firm is affected by different institutional and legal environments in which it operates in. The exposure to dif-
ferent environments makes it more difficult to implement adequate internal controls in place, which in turn,
increases the demand for effective internal control systems. The positive coefficient on the variable FOR_-
CURR confirms this relationship. While the statistical significance of the coefficient on FOR_CURR disap-
pears when IC_FIN and IC_ACCFIN are used as the dependent variable, the sign is directionally
consistent in all analyses.

Table 4
Results of determinants of IC personnel using the natural logarithm of total number of IC personnel.

Variable Predicted IC_TOTAL1 IC_TOTAL2

Intercept �2.527*** �2.620***

(�4.60) (�5.00)
LNASSET + 0.155*** 0.149***

(6.61) (6.75)

LNEMP + 0.149*** 0.158***

(7.00) (7.67)

RD + 0.222 0.003
(0.52) (0.01)

EXPORT + �0.078 �0.043
(�1.51) (�0.87)

FOR_CURR + 0.239* 0.243*

(1.72) (1.83)

LNPROD + �0.001 0.024
(�0.02) (0.58)

INV_AR + 0.09 0.083
(1.06) (1.06)

LNAGE + 0.006 0.006
(0.18) (0.23)

LEVERAGE – �0.039 �0.013
(�0.53) (�0.18)

ZSCORE – �0.001 �0.001
(�0.49) (�0.25)

LOSS – �0.028 �0.028
(�1.21) (�1.29)

GROWTH – �0.072** �0.073***

(�2.56) (�2.89)

CHAEBOL + 0.202*** 0.202***

(3.45) (3.71)

LARGEST ± �0.109 �0.116*

(�1.52) (�1.69)
FOROWN ± 0.051 0.055

(0.35) (0.40)
KOSDAQ ± �0.049 �0.042

(�1.32) (�1.18)
Year effects Included Included
Industry effects Included Included

N 4477 4477
Adj. R2 0.427 0.453

* Denote significance at the 10% level.
** Denote significance at the 5% level.
*** Denote significance at the 1% level.
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6.2.3. Age, financial distress and IC personnel
In Tables 4 and 5, neither the age of a firm nor the financial distress of a firm appears to have a significant

effect on the number of IC personnel, although they are significantly correlated with IC_TOTAL1 in the uni-
variate analyses as reported in Table 3. Other determinants of IC personnel may have subsumed the effect of
experience and financial performance on the investment in the internal control systems of a firm.

Table 5
Results of determinants of IC personnel using the natural logarithm of number of IC personnel by department.

Variable Predicted IC_ACC IC_FIN IC_ACCFIN IC_IT

Intercept �2.926*** �2.279*** �2.997*** �1.173**

(�5.52) (�3.46) (�5.68) (�2.00)
LNASSET + 0.141*** 0.119*** 0.161*** 0.051**

(6.36) (4.31) (7.23) (2.13)

LNEMP + 0.153*** 0.028 0.133*** 0.131***

(7.78) (1.14) (6.80) (5.08)

RD + 0.005 �0.206 �0.093 0.158
(0.01) (�0.51) (�0.25) (0.34)

EXPORT + �0.056 �0.057 �0.068 0.040
(�1.12) (�1.04) (�1.42) (0.71)

FOR_CURR + 0.220* 0.129 0.201 0.308**

(1.68) (0.86) (1.52) (2.06)

LNPROD + 0.050 �0.029 0.024 0.002
(1.23) (�0.64) (0.61) (0.06)

INV_AR + 0.010 0.171* 0.096 �0.014
(0.13) (1.77) (1.22) (�0.17)

LNAGE + �0.010 0.015 0.000 0.018
(�0.35) (0.48) (�0.01) (0.62)

LEVERAGE – �0.018 0.111 0.017 �0.034
(�0.25) (1.27) (0.24) (�0.42)

ZSCORE – 0.001 �0.002 0.000 �0.002
(0.51) (�0.56) (0.11) (�0.67)

LOSS – �0.028 �0.037 �0.033 �0.009
(�1.25) (�1.48) (�1.51) (�0.40)

GROWTH – �0.059** �0.070** �0.076*** �0.039

(�2.40) (�2.41) (�2.93) (�1.53)

CHAEBOL + 0.198*** 0.159** 0.213*** 0.063

(3.64) (2.31) (3.97) (1.01)

LARGEST ± �0.144** �0.041 �0.134* 0.023

(�2.02) (�0.52) (�1.96) (0.30)

FOROWN ± �0.025 0.080 0.003 0.192
(�0.18) (0.55) (0.02) (1.25)

KOSDAQ ± �0.051 0.007 �0.032 �0.051
(�1.42) (0.17) (�0.90) (�1.35)

Year effects Included Included Included Included
Industry effects Included Included Included Included

N 4477 4477 4477 4477
Adj. R2 0.420 0.151 0.437 0.201

This table reports analysis of the determinants of IC personnel. To adjust for heteroskedasticity, standard errors are clustered at the firm-
level.
Robust t-statistics are in brackets.
All variables are winsorized at the 1% and 99% values.
The definitions of the variables are presented in Tables 1 and 2.
* Denote significance at the 10% level.
** Denote significance at the 5% level.
*** Denote significance at the 1% level.

180 J.-H. Choi et al. / China Journal of Accounting Research 6 (2013) 167–185



6.2.4. Growth and IC personnel

Next, growth of a firm has a negative effect on the number of IC personnel at the 5% level. The coefficient on
GROWTH is statistically significant at the whole firm (IC_TOTAL1 and IC_TOTAL2) as well as individual
department levels, except for the ITS department. For example, when IC_TOTAL1 is used as the dependent var-
iable, the coefficient on GROWTH is�0.072 (t-value = 2.56). This is consistent with the argument made by Krish-
nan (2005) and Doyle et al. (2007a) who suggest that rapidly growingly firms outgrow their internal control
systems. It is likely that the lack of (human) resources, processes and less advanced techniques hinder firms in
maintaining adequate internal controls and making investments in human resources in internal control functions.

6.2.5. Business group affiliation and IC personnel

The coefficient on the variable CHAEBOL is statistically significant at the 1% level in Table 4. For example,
when IC_TOTAL1 is used as the dependent variable, the coefficient on CHAEBOL is 0.202 (t-value = 3.45),
indicating the strong influence of business group affiliation on IC personnel at the whole firm level. We find
consistent evidence at the individual department level, except for the ITS department. Prior work investigating
the characteristics of Chaebols indicates that Chaebols are generally larger in size, more profitable and more
capable of making investments (Kim, 2012). The positive coefficients on CHAEBOL across different specifi-
cations reinforces this finding by suggesting that the larger capacity borne by Chaebol-affiliated firms enables
them to make relatively bigger investments in information systems and internal control functions.

6.2.6. Corporate governance and IC personnel

Examining the corporate governance variables, there is a marginally significant effect of the ownership of
the largest shareholder on IC personnel. The coefficient on LARGEST is significant at the 10% level when
IC_TOTAL2, IC_ACC and IC_ACCFIN are used as the dependent variable. For example, when IC_TOTAL2

is used as the test variable, the coefficient on LARGEST is �0.116 (t-value = �1.69) in Table 4. The other
corporate governance variable, FOROWN is not statistically significant in any specification. The negative
association documented between corporate governance and IC personnel is potentially due to the substitutive
effect of internal control systems. Concentrated ownership by the owners facilitates the monitoring process
and incentivizes them to closely oversee management and to enforce changes when necessary. Firms with good
monitoring mechanisms have a reduced need for effective internal control systems, resulting in a lower number
of IC personnel. The substitution effect is an explanation for the inverse relation between LARGEST and the
number of IC personnel.15

Finally, whether or not the firm is listed on KOSDAQ does not have a statistically significant effect on the
number of IC personnel.

Overall, both our univariate and multivariate analyses support our hypotheses in Section 3. We find that
the number of IC personnel is relatively higher for firms with bigger size in terms of total assets and the num-
ber of employees, firms with complexity and for Chaebol-affiliated firms, however, the number of IC personnel
is relatively lower for growth firms. These findings suggest that firms with greater capacity and established
infrastructure tend to invest more in human resources in internal control departments. In contrast, firms
are hesitant to invest heavily in their internal control systems in the face of a lack of resources, and/or a rap-
idly changing business environment. The analyses based on the results from Tables 4 and 5 presents moder-
ately significant implications that corporate governance and internal control systems are substitutes.
Specifically, a strong corporate governance structure within a firm weakens the need for a high quality internal
control system, thus leading to a lower number of IC personnel.

6.3. Additional test

Table 6 provides the results of regression Eq. (2) in which the indicator variable, LARGE, which partitions
firms with relatively large size, and the interactive terms with the indicator variable are included. The objective

15 Alternatively, it may be possible that firms with concentrated ownership avoid the investment in IC personnel to pursue private benefits
at the expense of minority shareholders. However, this alternative explanation is less likely to occur in the current strong legal environment
after the implementation of K-SOX.
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of this test is to gain an understanding of the situation in which the relations observed in the section above are
prevalent. The results of Table 6 suggest that the effect of the determinants of IC personnel is pronounced
among firms with relatively larger size (LNASSET). The significant coefficients on the interaction terms
between the LARGE indicator variable and the determinants indicate that the effect of the factors known
to influence internal control systems increase with firm size. Specifically, in Table 6, we find that the interaction
terms with LNASSET, LNEMP, FOR_CURR, LOSS, GROWTH, CHAEBOL, LARGEST and FOROWN

Table 6
The effect of firm size on the determinants of IC personnel.

IC_TOTAL1 IC_TOTAL2

Variable Coeff. t-stat Coeff. t-stat

Intercept �0.783 �1.33 �0.810 �1.37
LNASSET 0.089*** 3.56 0.086*** 3.44
LNEMP 0.091*** 3.75 0.090*** 3.87
RD �0.023 �0.05 �0.491 �1.23
EXPORT �0.034 �0.66 0.000 0.00
FOR_CURR 0.071 0.47 0.104 0.75
LNPROD �0.010 �0.22 0.016 0.37
INV_AR 0.175* 1.92 0.152* 1.84
LNAGE 0.036 1.38 0.004 0.18
LEVERAGE �0.103 �1.31 �0.054 �0.73
ZSCORE �0.004 �1.28 �0.002 �0.91
LOSS 0.020 0.80 0.016 0.70
GROWTH 0.015 0.53 �0.004 �0.15
CHAEBOL �0.151 �1.08 �0.149 �1.03
LARGEST 0.146** 2.10 0.165** 2.53
FOROWN 0.293* 1.82 0.309* 1.81
KOSDAQ �0.051 �1.09 �0.055 �1.24
LARGE �2.803** �2.56 �2.947*** �2.84
LARGE * LNASSET 0.106** 2.30 0.101** 2.36
LARGE * LNEMP 0.084** 2.23 0.100*** 2.74
LARGE * RD 0.215 0.21 0.877 0.89
LARGE * EXPORT �0.095 �1.03 �0.090 �1.02
LARGE * FOR_CURR 0.456* 1.80 0.415* 1.76
LARGE * LNPROD 0.030 0.38 0.018 0.24
LARGE * INV_AR �0.077 �0.47 �0.029 �0.19
LARGE * LNAGE �0.070 �1.21 �0.008 �0.16
LARGE * LEVERAGE 0.118 0.79 0.070 0.51
LARGE * ZSCORE 0.002 0.22 �0.002 �0.24
LARGE * LOSS �0.120*** �2.76 �0.115*** �2.74
LARGE * GROWTH �0.194*** �3.20 �0.146*** �2.70
LARGE * CHAEBOL 0.325** 2.13 0.320** 2.07
LARGE * LARGEST �0.348*** �2.67 �0.380*** �3.06
LARGE * FOROWN �0.398* �1.66 �0.407* �1.71
LARGE * KOSDAQ �0.028 �0.40 �0.004 �0.06
Year effects Included Included Included Included
Industry effects Included Included Included Included

N 4477 4477
Adj. R2 0.442 0.471

This table reports analysis of the determinants of IC personnel.
To adjust for heteroskedasticity, standard errors are clustered at the firm-level. Robust t-statistics are presented under the t-stat column.
All variables are winsorized at the 1% and 99% values.
The definitions of the variables are presented in Tables 1 and 2.
* Denote significance at the 10% level.
** Denote significance at the 5% level.
*** Denote significance at the 1% level.
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are statistically significant.16 For example, when IC_TOTAL1 is used as the dependent variable, the coefficient
on LNASSET is 0.089 (t-value = 3.56) and that on LARGE*LNASSET is 0.106 (t-value = 2.30) in Table 6.
The results imply that small firm size influences the number of IC personnel (logged value) by 0.089 (the coef-
ficient on LNASSET), while large firm size influences the number of IC personnel (logged value) by 0.195 (the
sum of 0.089 and 0.106). Specifically, characteristics including firm size, complexity and business group affil-
iation have a larger positive effect on IC personnel for firms with relatively bigger size (in terms of the natural
logarithm of total assets). Large firms experiencing a loss make relatively lower levels of investments in human
resources in internal controls. Additionally, the positive effect of business group affiliation on internal control
systems is prevalent for large firms. Finally, the substitutive effect of internal control functions and corporate
governance is accentuated in large firms. In summary, factors such as firm size, complexity of business envi-
ronment and operations, financial distress, growth, business group affiliation and corporate governance struc-
ture have a larger effect on IC personnel for firms with relatively large total assets.17

7. Conclusion

This paper investigates the characteristics of firms that induce firms to make investments in human
resources in internal controls. Using unique firm-level data on the number of employees engaged in the inter-
nal control functions both at the whole firm and individual department levels, we are able to identify the types
of firms which implement adequate internal control systems. Prior studies investigating the factors that expose
firms to internal control risks generally find that such firms are smaller, younger, financially troubled, more
complex, growing rapidly or undergoing restructuring (Ge and McVay, 2005; Ashbaugh-Skaife et al., 2007;
Doyle et al., 2007a). Extending this line of research, this study aims to understand the major factors which
determine human resource investment in internal controls within a firm. Importantly, the literature attributes
material weaknesses in internal controls to the following: lack of training, deficiencies in adequate processes
and procedures, lack of segregation of duties and inappropriate account reconciliation (Ge and McVay, 2005).
The root problem can be significantly alleviated by having “qualified accounting staff” which is directly related
to our main variable of interest, IC personnel.

Following guidance from prior literature, we examine the determinants of the internal control system of a
firm in eight aspects: size, business complexity, age, financial distress, growth, business group, corporate gov-
ernance and type of exchange market. Our results suggest that high quality internal control systems are more
likely for firms that are larger both in terms of total assets and number of employees, more complex, less rap-
idly growing and for Chaebol-affiliated firms. However, other factors including age, financial distress or the
type of exchange market do not seem to have a significant effect on the quality of internal control systems.
The findings suggest that firms with sufficient resources and established infrastructure (e.g., large firms, Chae-
bols) have the capability to invest in their internal control systems while growth firms struggle with their finan-
cial reporting controls in the face of a lack of resources and a changing business environment. Additional
analysis reveals the accentuated effect of firm characteristics on IC personnel among larger firms.

While our findings provide valuable insights, the findings may be subject to certain caveats. First, it is lar-
gely a descriptive study which focuses on association, rather than causation. We cannot rule out the possibility
that unobserved factors that are correlated with both firm characteristics and IC personnel may drive the
results. Second, although the regulations in Korea on internal controls are similar to those in the US or other
developed countries, the results may not be generalizable to other countries due to differences in regulatory
environments. However, this paper offers valuable insights to policymakers, practitioners and academics as
the results demonstrate the important characteristics of firms which adopt high quality internal control
systems.

16 Note that the coefficients on LOSS, LARGEST and FOROWN are mostly insignificant in Tables 4 and 5. The significant interaction
terms on these variables in Table 6 suggest that these variables influence the number of IC personnel only in large firms.
17 Note that we do not tabulate the results for individual departments in Table 6 for simplicity purposes. The untabulated results are

generally similar to the tabulated results.
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Appendix A. An example of the disclosure of IC personnel

The following table shows the disclosure of SDI Co., Ltd. on IC personnel for the fiscal year ending Decem-
ber 31, 2008. This information is contained in the “Report on the operation of internal control systems,”
which is a part of the firm’s annual report. The first column shows the number of employees working in each
department and the second column reports the number of employees who are in charge of the task for the
implementation of internal controls in each department. The third column shows how many CPAs are work-
ing in each department. In the case of Samsung Engineering Co., Ltd., one of the board members is a CPA.
The fourth column shows the ratio of CPA to the number of IC personnel. The last column presents the aver-
age work experience of IC personnel in months.

Department r Total
employees

s IC
personnel

t

CPAs

u Ratio of CPAs v Average
Experience
of IC personnel

(A) (B) (B/A�100) (in months)

Audit (Committee) 3 3 – – 101
Board of Directors 7 2 – – 76
Accounting 39 35 1 2.9% 117
Finance 5 5 – – 52
ITS 36 1 – – 156
Others 45 2 – – 38
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This paper investigates how information asymmetry and mutual fund owner-
ship affect listed companies’ earnings management. We show that (1) reducing
information asymmetry improves firms’ earnings management behavior; (2)
relative to short-term mutual funds, long-term mutual funds promote earnings
quality by adopting a monitoring role; and (3) by dividing firms into high/low
information asymmetry groups, we find that the information environment sig-
nificantly increases the effect of long-term mutual funds on firms’ earnings
management. In this paper, we provide new evidence for the role that institu-
tional investors play in a typical emerging capital market. Our results have
clear policy implications: to increase earnings quality, it is essential to improve
information transparency and develop long-term institutional investors.
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1. Introduction

Earnings information is an important basis for investors’ decision making. In recent years, due to a series of
significant accounting fraud and violation cases both at home and abroad, the issue of earnings management
has attracted considerable attention from academics and practitioners. However, the focus of most studies is
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limited to how to measure earnings management behavior, the factors that influence earnings management
and the economic consequences of earnings quality.

The majority of related studies overlook the effects of information asymmetry and institutional ownership
and their influence on company earnings management issues. Information asymmetry usually refers to the
inequality in the amount of information held by different market participants. It is well known that accounting
information provides relatively accurate financial information to market participants. This information helps
investors to understand the company’s operating activities and thus reduces the information asymmetry
between investors and management (Armstrong et al., 2010; Bhattacharya et al., forthcoming). The informa-
tion environment is likely to impose certain externalities on accounting information: a company’s degree of
information asymmetry can be decreased by an effective information disclosure system, which provides a
transparent information environment for the company’s financial reports and accounting earnings quality.
Managers under stronger supervision are more likely to provide high-quality accounting reports that further
promote improvements in corporate earnings quality (Hunton et al., 2006; Xia and Lu, 2005).

Institutional investors also play an increasingly important role in capital markets. Stock markets in the
United States, for example, are largely dominated by institutional investors. Similarly, institutional investors
have developed rapidly in China since the first securities investment funds were established in 1998.1 Today,
Chinese institutional investors are among the top 10 shareholders in more than half of the listed companies.
Can the increasing number of institutional investors improve the governance structure of companies? Institu-
tional investors are professionals who have advantages in terms of financial support and information discov-
ery – they are good at detecting companies’ actual operating conditions and supervising management.
However, there is considerable academic controversy over how institutional investors affect earnings manage-
ment. On the one hand, they may use their professional advantage to oversee the management of listed com-
panies and participate in the corporate governance process, thereby effectively inhibiting accruals-based
earnings management behavior (Prowse, 1990; Brous and Kini, 1994; Warfield et al., 1995; Cheng, 2006).
On the other hand, there are concerns about their negative influence, as their herd-like and short-sighted
behavior can exacerbate the extent of earnings management and thus reduce earnings quality (Graves,
1988; Porter, 1992; Deng and Tang, 2010).

Compared with capital markets in Western countries, Chinese listed companies have suffered from the
‘dominance’ of non-tradable shares, as a result of which institutional investors fail to play a full role. Zhao
and Zheng (2002) argue that the relatively small proportion of Chinese institutional investors, together with
the insufficiency of market information disclosure mechanisms and regulatory instruments, increases the infor-
mation search and interpretation costs for Chinese institutional investors. Therefore, the extent of the infor-
mation asymmetry between investors and listed companies is likely to further influence the relationship
between institutional investors and earnings management.

In summary, can the level of transparency in the information environment influence company earnings
management behavior in the Chinese capital market? As the enthusiasm for Chinese mutual funds continues
to heat up, do the diverse types and characteristics of mutual funds have different effects on corporate gover-
nance? What is the combined effect of these two important factors on earnings management? Our aim in this
paper is to explore these as yet unresolved issues.

This paper is innovative in the following two respects. First, although some scholars examine the relation-
ships between the degree of information asymmetry, institutional ownership and earnings management, most
studies are based on the mature markets of developed countries. As there is still a lack of comprehensive
research into these three factors in China, in this paper we investigate their interaction in the emerging Chinese
stock market. Second, previous studies generally analyze overall mutual fund behavior, but they either do not
classify funds according to their different investment characteristics or use biased classifications (Brown and
Goetzmann, 1997; Sun et al., 2012). To distinguish between the corporate governance behavior of different

1 There are various types of institutional investors. We choose securities investment funds (mutual funds) as a proxy variable for
institutional investors in this study because mutual funds are the largest institutional investors in China and are the main securities
investment funds affecting corporate governance, and because the data is relatively easy to access. Hence, unless otherwise stated, when
referring to institutional investors, we mean mutual fund investors.
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types of funds, we reclassify mutual funds as long-term and short-term funds using the method proposed by
Yan and Zhang (2009).

The paper is organized as follows. Section 2 presents the literature review and research hypotheses. Section 3
describes the data sources, variable definitions and empirical models. Section 4 presents the econometric mod-
els and results of the empirical analysis. Section 5 presents the results of additional tests. Section 6 summarizes
and concludes the paper.

2. Literature review and research hypotheses

Earnings quality is a measure of the profitability of listed companies. It indicates the degree of match
between a company’s profitability and its cash flow. If they are not well matched, there are potential operating
problems. Earnings management occurs when management tries to control or adjust reported accounting
earnings information to maximize their own interests. It is clear that earnings management will cause the com-
pany’s earnings quality to deviate from its true level. Information asymmetry usually refers to inequalities
between the information held by market participants, which can affect investors’ decision-making. Studies
conducted both in China and abroad show that a company’s earnings management is closely related to its
information environment. Both Dye (1988) and Trueman and Titman (1988) find that information asymmetry
between shareholders and management is a necessary condition for the existence of earnings management.
Schipper (1989) defines earnings management as management’s manipulation of the disclosure of financial
reporting by purposefully using their information advantage to seek private interests, which often go against
the interests of the business owners. When information asymmetry is high, stakeholders do not have sufficient
resources, incentives or access to relevant information to monitor managers’ actions, which gives rise to the
practice of earnings management. Richardson (2000) provides empirical evidence that information asymme-
try, as measured by the bid-ask spread and analysts’ forecast dispersion, is positively related to the level of
earnings management. Hunton et al. (2006) uses experimental methods to investigate whether greater trans-
parency reduces earnings management attempts. In the experiment, 62 financial executives and chief executive
officers decide which available-for-sale security to sell from a portfolio under different levels of transparency of
income reporting and projected earnings. The results suggest that more transparent reporting requirements
can reduce earnings management attempts or change the focus of earnings management attempts to less visible
methods. Jo and Kim (2007) examine the relationship between disclosure frequency and earnings management
and the effect of this relationship on post-issue performance, using a sample of seasoned equity offerings
(SEOs). They find that firms with extensive disclosure are less likely to face information problems, leading
to less earnings management and better post-issue performance. The above discussion suggests that foreign
scholars generally agree that earnings management increases as the degree of information asymmetry
increases.

The Chinese literature concerning earnings management and the information environment is still relatively
sparse. Yang (2005) investigates the relationship between information disclosure and earnings management
using a client–agency model, which suggests that information forecasts can decrease the information asymme-
try between managers and owners. Mangers should face an additional cost for their deliberate forecasting of
inaccurate information, so that managers’ information forecasts can reduce the possibility of earnings man-
agement. Xia and Lu (2005) use listed companies’ condemned announcements as a proxy for information dis-
closure and their results show that the degree of earnings management and the quality of information
disclosure are negatively related, implying that listed companies may lower information disclosure quality
to conceal their earnings management. Fang and Hong (2007) conclude that the quality of corporate disclo-
sure has an effect on analysts’ behavior. Specifically, it improves the accuracy of predictions and reduces the
dispersion between analysts, thus ensuring that earnings data are closer to reflecting a company’s actual profit.

From the results of studies conducted both in China and abroad, we conclude that the information asym-
metry between investors and listed companies leads to management speculation. The accounting earnings
information advantage of listed companies’ management drives them to adjust their accounting records
and information disclosure content to achieve their own personal interests or to benefit the minority. There-
fore, improving the transparency of information disclosure to reduce the degree of information asymmetry
can effectively regulate major shareholders’ violation of interests and improve corporate governance.
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Furthermore, it can inhibit earnings management and promote companies’ accounting reporting quality to
reduce investment risk. Accordingly, we propose the following hypothesis:

Hypothesis 1. The information asymmetry of listed companies is positively related to the degree of earnings
management

Institutional investors are often characterized as “sophisticated investors” who have advantages in acquir-
ing and processing information compared to individual investors (Bushee, 1998; Bartov et al., 2000; Jiambalvo
et al., 2002). However, domestic and foreign scholars continue to disagree over their specific role in improving
reporting quality. As developing capital markets are not perfect, with serious information asymmetry and a
lack of funds and technical expertise, institutional investors have little motivation or ability to participate
in company governance and thus act as “traders” rather than “owners”. Foreign studies consider institutional
investors to be more concerned about current profits than corporate governance, as most institutional inves-
tors are still short-term speculators who pay little attention to long-term investment. When a listed company
performs poorly, institutional investors tend to “vote with their feet” by selling stock. To prevent the loss of
these important institutional investors, the company’s management may manipulate earnings to increase
reported earnings. As a result, a growing number of significant shareholders who are short-sighted and spec-
ulative induce companies to provide low-quality accounting information in an attempt to maintain their
attractiveness to institutional shareholders. For instance, Graves (1988) believes that fund managers look
mainly for short-term gains from their equity investments. In response to a desire for advancement and job
security, institutional investors encourage managers to forego an increase in risky and long-term investments
in favor of increasing their short-term financial profitability. Due to the information asymmetry between man-
agers and investors, Froot et al. (1992) show that it is more cost-effective for institutions to invest based on
short-term performance, rather than valuing the long-term prospects of the firms in their diversified portfolios.
In conclusion, institutional investors may lead to lower-quality accounting information because their frequent
trading and short-term focus may encourage managers to exercise short-sighted discretion in reporting a firm’s
financial performance.

As the development of foreign capital markets involves not only further improvements in laws and regu-
lations, but also the growing scale of institutional investors, the cost of institutional investors “voting with
their feet” is increasing. Compared with exiting the market negatively through stock-selling, institutional
investors increasingly take an active part in corporate governance by proposing shareholder bills or soliciting
proxy voting rights, because they are more capable of achieving higher returns by monitoring managerial
behavior than individual investors. Correspondingly, some foreign scholars support the monitoring effect
argument, which assumes that institutional ownership will bring high-quality accounting information. Prowse
(1990) finds that institutional investors that take part in corporate governance play a supervisory role in earn-
ings management. Brous and Kini (1994) suggest that higher levels of institutional ownership are associated
with more effective monitoring of the use of cash a firm obtains from equity issues, due to their higher own-
ership stake in the firm. Warfield et al. (1995) find that managerial ownership is positively associated with the
explanatory power of earnings for predicting returns and inversely related to the magnitude of accounting
accrual adjustments. Bushee (1998) holds that more sophisticated institutional investors remove incentives
for managers’ opportunistic behavior through closer monitoring of managerial behavior, either through expli-
cit governance activities2 or through the implicit collection and dissemination of information in the stock mar-
ket.3 According to this view, institutional investors play an active role in improving financial reporting quality
because they are willing to monitor and discipline managers, thus ensuring that managers maximize the long-
term value of the firm rather than their own interests. For example, there is evidence to suggest that firms with
higher AIMR disclosure rankings have greater institutional ownership (Bushee and Noe, 2000) and managers
are less likely to cut R&D to reverse an earnings decline when institutional ownership is high. Chung et al.

2 For example, in the early 1990s, some institutional investors (i.e., the California Public Employees Pension Fund and J.P. Morgan)
lobbied for the removal of CEOs at several large, poor performing firms, including Kodak, IBM, Westinghouse, Borden, American
Express and GM (Kahn and Winton, 1998).

3 Previous studies find that relatively more future earnings information is impounded in stock prices (Jiambalvo et al., 2002) and
inefficient pricing of earnings is reduced (Bartov et al., 2000) when institutional ownership is high.
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(2002) also find evidence that is consistent with institutional investors monitoring and constraining the self-
serving behavior of corporate managers.

The recent foreign literature suggests a new method for studying this issue, by reclassifying institutional
investors based on their historical investing characteristics. Following Bushee (1998), Liu and Peng (2006)
group mutual funds into three categories4 and find that the accuracy of accruals is negatively related to the
shareholdings of short-term institutional investors, but positively related to the shareholdings of long-term
institutional investors. This suggests that short-term investors decrease earnings quality, whereas long-term
investors play a role in monitoring management. Koh (2007) indicates that long-term institutional investors
can mitigate aggressive earnings management, whereas transient institutional ownership is only associated
with aggressive earnings management among firms that need to meet their earnings benchmarks.

With the rapid development of institutional investors in China, several domestic researchers examine the
role of institutional investors with mixed results. Cheng (2006) finds that timeliness is positively associated
with the shareholdings of institutional investors, whereas the extent of earnings management is negatively
associated with the shareholdings of institutional investors. However, he does not consider the endogeneity
problem between earnings quality and institutional shareholdings. Gao and Zhang (2008) use data from
Chinese listed companies to show that institutional investors are involved, to an extent, in corporate
governance and thus restrain earnings management. Huang (2009) finds an inverse-U relationship between
the shareholdings of institutional investors and earnings management. Additionally, Deng and Tang (2010)
query whether institutional investors can restrain earnings management. They find that the shareholdings
of institutional investors are positively related to earnings management and furthermore, this relationship
is more prominent in state-owned enterprises. Their results suggest that the majority of institutional investors
in China are still myopic, and increase rather than reduce earnings management.

According to the above discussion, we find that the question of whether institutional investors are short-
sighted is a contentious issue, especially in the emerging capital market of China. Supposing the aim of insti-
tutional investors is to seek profit maximization, then we have reason to conjecture that institutional investors
are motivated to support management to manipulate earnings. Nevertheless, several studies consider how the
characteristics of institutional investors affect the extent of firms’ earnings management by classifying institu-
tional investors into different types. To address these issues, we propose Hypothesis 2:

Hypothesis 2. Relative to short-term mutual funds, the monitoring effect of long-term mutual funds on listed
companies’ earnings management is stronger

To date, most studies consider how the information environment or institutional investors affect earnings
management. However, they rarely study the issue by incorporating the relationship between information
asymmetry and institutional investors. As Ramalingegowda and Yu (2012) suggest, the higher the sharehold-
ings of institutional investors, the higher the earnings conservatism (an important component of earnings
quality). When the extent of information asymmetry is higher, the relationship between the shareholdings
of institutional investors and earnings conservatism is more prominent. Although the mutual fund industry
has recently experienced fast development in China’s capital market, gaps still exist compared with the same
industry in developed capital markets. The role of mutual funds in China is still limited to stabilizing market
efficiency and monitoring the behavior of managers. With respect to the cost when mutual funds play a role in
monitoring, the higher the information asymmetry, the higher the cost of supervision. Once the cost exceeds
the potential profit, mutual funds will no longer supervise the firm and will vote with their feet (Coffee, 1991).
However, when the extent of information asymmetry is low, the cost of monitoring is also low and mutual
funds can still gain high potential profits.5 Therefore, compared with developed capital markets, do mutual
funds in China behave differently when they face firms with different levels of information asymmetry? For
instance, do long-term mutual funds tend to have a greater monitoring role in comparison with short-term
mutual funds when the extent of information asymmetry is low? Considering that the extent of information

4 Bushee (1998) classifies institutional investors into three types. Due to data limitations, we choose the classification method used by
Yan and Zhang (2009).

5 We thank the referees for this suggestion.
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asymmetry will affect the investment behavior of mutual funds, we group firms according to the extent of
information asymmetry and then study the effect of mutual fund ownership on earnings management. We pro-
pose Hypothesis 3:

Hypothesis 3. When there is low information asymmetry, the monitoring effect of long-term mutual funds on
listed companies’ earnings management is stronger

3. Data and research design

3.1. Sample selection and data sources

As the number and size of institutional investors has increased since 2004, we choose all companies listed on
the Chinese A-share market during the 2004–2010 period. Financial data and institutional investor sharehold-
ings data are obtained from the WIND Database, and stock return and corporate governance data are drawn
from the CCER Database. We initially group all listed companies into 13 industries following the CSRC
industry classification standard. However, since most companies belong to manufacturing industries, we
use subcategories for the manufacturing industry, which results in a total of 22 industry categories.

During the sample selection process, we exclude financial companies, companies listed on the GEM and
“Special Treatment” or “Particular Transfer” companies. We also exclude companies with missing data. To
minimize the influence of outliers, the top and bottom 1% of the variables are winsorized. In total, we have
7286 firm-year observations in our sample.

3.2. Variable definitions

We use empirical models to study the relationship between earnings management and information asym-
metry and long-term or short-term mutual funds. The variables we use are defined as follows.

3.2.1. Earnings management (EM)

There is controversy in the existing literature regarding the definition and measurement of earnings man-
agement. Previous studies measure the extent of earnings management in different ways, such as timeliness,
smoothness and persistence (Hunt et al., 1996; Lev and Thiagarajan, 1993). However, these methods generally
measure the earnings management of a particular group of companies, but not individual companies. The
existing literature usually uses the relationships between earnings, operating cash flows and accruals to mea-
sure firm-level earnings management. We also follow this method by adopting the model of Dechow and
Dichev (2002; hereafter referred to as the DD model) model and extending Ball and Shivakumar’s (2005)
piecewise nonlinear regression model (hereafter referred to as the BS model).6

The DD model considers the relationship between accruals and cash flows, and adopts the mapping rela-
tionships between current accruals at t and cash flows in periods t � 1, t and t + 1, to measure earnings man-
agement, as follows:

DWCt ¼ a0 þ a1CFOt�1 þ a2CFOt þ a3CFOtþ1 þ et ð1Þ
The principle of the DD model is to measure the degree of match between accruals and cash flows. When

the part of accruals (et) that cannot be explained by operating cash flows is relatively stable, the accruals qual-
ity is high and investors’ uncertainty over predictions of future operating cash flows is low. This helps to
ensure the high quality of information concerning future cash flows. Therefore, the extent of earnings man-
agement is low, and vice versa.

The DD model requires 7 continuous years of information from annual reports. In Eq. (1), DWCt is total
accruals at t, measured as operating profit minus operating cash flow; and CFOt�1, CFOt and CFOt+1 represent

6 We do not report the results of the BS model as they are consistent with those of the DD model. We provide a detailed description of
the measurement method for the BS model in Appendix A. Furthermore, the Pearson correlation between |BS_eq| obtained from the BS
model and |DD_eq| obtained from the DD model is 0.94, so using them as the same proxy measure is reliable.
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the operating cash flows in periods t � 1, t and t + 1, respectively. All of the above variables are scaled by aver-
age total assets to eliminate the size effect. Using Eq. (1), we regress by each industry and each year separately to
obtain the residual et, which represents abnormal accruals. In the DD model, there are generally two ways to
calculate earnings management. The first uses the absolute value of the residual as the proxy for earnings man-
agement. The second uses the standard deviation of the residual from t � 4 to t for each company to obtain the
measure of earnings management. If the volatility of abnormal accruals over 5 years is weak, then the risk of
earnings is low, and so is the extent of earnings management.

Koh (2007) points out that there is a difference between negative and positive earnings management.
Negative earnings management occurs when management is concerned that firm performance will deteriorate
in the future, so they use accounting conservatism to hide the firm’s current performance and thus artificially
inflate future profits. Positive earnings management is due to company management attempting to hide the
firm’s current poor performance by artificially inflating profits. Although both types of earnings management
deceive investors and reduce earnings quality, their motivation and channels of implementation are different.
In this paper, we attempt to distinguish the behavior of mutual funds by differentiating between positive and
negative earnings management, so we choose the original value of et as the proxy for earnings management,
which is defined as DD_eq. If DD_eq > 0, then the accruals profit based on working capital exceeds the actual
accruals profit calculated by 3 continuous years of operating cash flows, suggesting that accrual profit may be
increased artificially, i.e. positive earnings management DD_eq(+). DD_eq(�) reflects negative earnings man-
agement. A higher value of |DD_eq| indicates higher earnings management.

3.2.2. Information asymmetry (InfoAsy)—based on the standard deviation of idiosyncratic risk (SD)

Following Dierkens (1991) and Kong and Fu (2005)7, for each company in each year, we regress the market
model. Then, we calculate the standard deviation of the difference between the actual return and the normal
return estimated by the market model and use it as the proxy for information asymmetry. The formula is as
follows:

e0t ¼ rit � r̂it ð2Þ

where rit is the actual daily return of companies in period t, and r̂it is the normal daily return estimated by the
following market model:

r̂it ¼ âi þ b̂rmt ð3Þ

where âi and b̂ are estimated using the stock return data for companies in period t � 1.

3.2.3. The classification of institutional investors (Insti) as long- and short-term mutual funds (long/short_ratio)

Previous studies rarely group institutional investors according to their characteristics, but some studies
show that there is a bias error in the investment style of mutual funds (Brown and Goetzmann, 1997; Sun
et al., 2012). Therefore, we do not adopt the classification directly from the database, but follow Yan and
Zhang (2009) in classifying mutual funds into long- and short-term investors based on their portfolio turnover
over the past year.

First, we calculate aggregate purchases and sales for each mutual fund k:

7 We thank the referee for this suggestion. Although previous studies propose different measures of information asymmetry, we choose
to follow Dierkens (1991), who suggests that the standard deviation based on idiosyncratic risk actually reflects the uncertainty of firm
value, and this uncertainty stems from the information asymmetry between the company management and investors. When the extent of
information asymmetry is higher, the disagreement between investors and management regarding firm value is higher, and the
management have more chance to hide idiosyncratic information. As the extent of information asymmetry reduces, investors and
management have consistent opinions about firm value and uncertainty is reduced. Although the bid-ask spread can also proxy for
information asymmetry, it tends to reflect the information asymmetry in trading, which is more likely to be due to the different private
information owned by investors. As this paper is interested in the information asymmetry between the company management and
investors, we believe it is feasible to measure information asymmetry following Dierkens (1991) and Kong and Fu (2005).
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CR buyk;t ¼
XNk

i¼1
Sk;i;t>Sk;i;t�1

jSk;i;tP i;t � Sk;i;t�1P i;t�1 � Sk;i;tDP i;tj ð4Þ

CR sellk;t ¼
XNk

i¼1
Sk;i;t6Sk;i;t�1

jSk;i;tP i;t � Sk;i;t�1P i;t�1 � Sk;i;tDP i;tj ð5Þ

where CR_buyk,t and CR_sellk,t are mutual fund k’s aggregate purchases and sales for period t, respectively;
Pi,t and Pi,t�1 are the share prices for stock i at the end of period t and t � 1; Sk,i,t and Sk,i,t�1 are the number
of shares of stock i held by investor k at the end of periods t and t � 1, respectively; and DPi,t is the price
change from t � 1 to t. If the number of shares of stock i held by mutual fund k is less in period t than it
is in period t � 1, then mutual fund k sold stock i, and the capital change in stock i will be accounted for
in aggregate sales, otherwise the capital change will be accounted for in aggregate purchases.

Then, we calculate mutual fund k’s churn rate (CR) for period t:

CRk;t ¼
minðCR buyk;t;CR sellk;tÞ
PNk

i¼1
Sk;i;tP i;tþSk;i;t�1P i;t�1

2

ð6Þ

and obtain mutual fund k’s average churn rate based on the turnover over the past year:

AVG CRk;t ¼
1

2
ðCRk;t þ CRk;t�1Þ ð7Þ

Given the average churn rate measure, for each period t, we sort all mutual funds into three tertile portfo-
lios based on AVG_CR. Those ranked in the bottom tertile are classified as long-term mutual funds and those
ranked in the top tertile are classified as short-term mutual funds. Finally, for each stock, we define the long-
term (short-term) institutional ownership (hereafter long_ratio and short_ratio) as the ratio of the number of
shares held by long-term (short-term) mutual fund investors and the total number of shares outstanding.

3.2.4. Other control variables
There is extensive evidence in the literature that effective corporate governance contributes to the improve-

ment of listed companies’ accounting information. There are two views on this issue. The first is agency theory,
which examines the relationship between management ownership, corporate governance and information con-
tent. Klassen (1997) and Warfield et al. (1995) both find that the pressure from capital markets induces com-
panies with low management ownership to choose accounting measures to increase earnings, which
consequently reduces the information content of earnings. The second concerns outside blockholders and
focuses on the role of corporate governance and its effect on earnings quality. Kaplan and Minton (1994)
and Kang and Shivdasani (1995) find that because outside blockholders have strong incentives to obtain
information about companies and monitor management, they play a positive role in corporate governance.
Therefore, to control for the influence of corporate governance on earnings management, we choose five cor-
porate governance variables as follows:

Duality: A dummy variable that equals 1 if the chairman and the CEO are the same person, and 0
otherwise;
Out_ratio: The proportion of independent directors on the board;
Top1: The proportion of shareholdings of the largest shareholder;
Top2_10: The aggregate proportion of shareholdings by the second to the 10th largest shareholders; and
CR_5: The aggregate proportion of shareholdings of the top five shareholders.

In addition, financing needs, ultimate controllers, auditors and other firm factors may affect earnings man-
agement and information asymmetry. Thus, we also use the following control variables:

Offering: Following Ljungqvist et al. (2009), we use a corporate financing needs dummy variable, which
equals 1 if the company has an SEO, rights offering or debt issue in period t, and 0 otherwise;
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SOE: A dummy variable that equals 1 if the company is a state-owned enterprise, and 0 otherwise;
Audit: A dummy variable that equals 1 if the audit opinion is unqualified, and 0 otherwise;
TopAudit: A dummy variable that equals 1 if the company’s audit firm is a Big 4 firm, and 0 otherwise.8

LnSize: Natural logarithm of total assets at the end of the year;
LnMB: Natural logarithm of the market-to-book ratio; and
To: The turnover of listed companies in each year, because Hakim et al. (2008) find that high earnings qual-
ity is positively associated with high liquidity.

4. Empirical analysis

4.1. Descriptive statistics

We calculate abnormal accruals for each firm following the DD model, namely DD_eq. Table 1 presents the
summary statistics for each year. It shows that since 2004, the earnings quality of listed companies in China
first declines and then increases, and peaks in 2007.

Table 2 presents the summary statistics for the key variables. The table shows that the average |DD_eq| is
0.037, and the range is between 0 and 0.259. The average |BS_eq| is 0.036, and the correlation coefficient of
|DD_eq| and |BS_eq| is 0.94, thus it is reliable to use them as the same proxy measure. The mean of SD, which
is a proxy for information asymmetry, is 0.024, and the standard deviation is 0.006, suggesting that differences
in information asymmetry exist among companies. Furthermore, the average proportion of shareholdings of
long-term mutual funds is 0.021 and for short-term mutual funds is 0.036. The summary statistics for the cor-
porate governance variables show that ownership concentration in Chinese listed companies is relatively high.
The mean of Top1 is 37.9% and the maximum value is 75.1%, while the average TOP2_10 is 18.5%. Consid-
ering the corporate governance structure, on average, the proportion of independent directors is relatively
high, with a mean of 55.2%, which can play a positive role in monitoring controlling shareholders and man-
agement and protecting minority investors. Meanwhile, the average Duality is 9.6%, which may reduce earn-
ings quality.

Panel B of Table 2 shows that the extent of earnings management is significantly positively related to infor-
mation asymmetry and the proportion of shareholdings of long- and short-term mutual funds. This suggests
that the extent of earnings management increases as the extent of information asymmetry increases, and both
long-term and short-term mutual funds are likely to increase earnings management behavior. Both company
size and market-to-book ratios are positively related to abnormal accruals, which shows the dominant role
of speculation. The negative correlation coefficient between turnover and abnormal accruals is consistent with
the conclusion in Hakim et al. (2008). Considering the corporate governance variables, Top1 and CR_5 are both
positively related to abnormal accruals, which suggests that large shareholders have an incentive to implement

Table 1
Descriptive statistics for |DD_eq|.

Year Obs Mean SD Min P25 P50 P75 Max

2004 934 0.034 0.042 0.000 0.008 0.019 0.041 0.259
2005 1012 0.032 0.040 0.000 0.007 0.017 0.039 0.259
2006 1025 0.035 0.044 0.000 0.009 0.021 0.041 0.259
2007 1057 0.041 0.049 0.000 0.011 0.025 0.049 0.259
2008 1095 0.038 0.047 0.000 0.008 0.021 0.045 0.259
2009 1072 0.039 0.049 0.000 0.010 0.023 0.046 0.259
2010 1091 0.037 0.046 0.000 0.011 0.024 0.041 0.259

Notes: This table reports descriptive statistics for |DD_eq| from 2004 to 2010. Obs: sample size for each year. Mean: sample average for
each year. SD: sample standard deviation for each year. Min: sample minimum value for each year. P25: sample first quartile for each year.
P50: sample median for each year. P75: sample third quartile for each year. Max: sample maximum value for each year.

8 We thank the referees for this suggestion.
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tunneling and propping behavior that benefits themselves but damages other shareholders’ interests (Liu and
He, 2004). The direct consequence of tunneling and propping is the reduction of earnings quality, so tunneling
behavior will reduce transparency and distort earnings. This finding is consistent with Bertrand et al. (2002).

In general, the relationships between the variables are consistent with our predictions. Next, we introduce
the control variables and use the regression models to investigate the specific effects of information asymmetry
and long- and short-term mutual fund ownership on earnings management.

4.2. Empirical results and analysis

We investigate how the extent of information asymmetry and long/short-term mutual fund ownership, and
a combination of the two, affect listed companies’ earnings management. To test Hypothesis 1, we examine the
relationship between information asymmetry and earnings management, and propose the following regression
model:

DD eqi;t ¼ ai þ b1SDi;t þ b2Con Vari;t þ ei;t ð8Þ

There is an endogeneity problem between information asymmetry and earnings management, because a
reduction in transparency may exacerbate earnings management behavior. High quality earnings information
may, in turn, reduce the extent of information asymmetry between shareholders and company management.
To mitigate this problem, we adopt a difference-in-difference regression method to control for endogeneity,
and propose the following regression model:

DDD eqi;t ¼ ai þ b1DSDi;t þ b2Con Vari;t þ ei;t ð9Þ

In Eqs. (8) and (9), DD_eqi,t is the abnormal accruals of firm i in period t, DDD_eqi,t is the change in abnormal
accruals from t � 1 to t. To distinguish between positive and negative earnings management, we not only use
|DD_eqi,t|, but also divide DD_eqi,t into two groups based on whether the value of DD_eqi,t is larger than 0,
then obtain DD_eqi,t(+) and DD_eqi,t(�). SDi,t is a proxy for the extent of information asymmetry for firm i in
period t, and DSDi,t is the change in information asymmetry from t � 1 to t. Con_Vari,t indicates the other
control variables for firm i in period t, including LnSize, LnMB, TO, the corporate governance variables
(Top1, Duality, Out_ratio, CR_5, Top2_10) and the dummy variables (Offering, SOE, Audit, TopAudit) that
may affect the firm’s earnings management. The regression results are presented in Tables 3 and 4.

From the tables, we find that the absolute value of abnormal accruals |DD_eq| (|D_DD_eq|) is significantly
positively related to the information asymmetry measure SD (D_SD) in both Eqs. (8) and (9). These results
indicate that as the extent of information asymmetry increases, earnings management behavior becomes more
serious, thus confirming Hypothesis 1.

We examine positive and negative abnormal accruals separately and find that positive abnormal accruals,
DD_eq(+), are significantly positively related to the extent of information asymmetry, and this is also con-
firmed in the difference-in-difference regression. Negative abnormal accruals, DD_eq(�), are only significantly
negatively related to the extent of information asymmetry in Eq. (8), suggesting that when a company’s infor-
mation transparency is low, both positive and negative earnings management increase, resulting in worse earn-
ings quality. To explain why the coefficient of D_DD_eq(�) is not significant, we consider a more common
situation in reality: if a firm’s management have an information advantage and have more private informa-
tion, they will usually seek to maximize profits to attract more investors. Therefore, they have an incentive
to cover up any potential operational problems and are more likely to manipulate profits, leading to positive
earnings management. Consequently, their earnings quality is worse, as in the well-known Enron scandal or
“Yin Guang Xia” incident. Such companies can successfully report deceptive earnings information due to the
serious information asymmetry between shareholders and management. In particular, because of the high cost
of supervision for minority shareholders, investors lack information and cannot determine the company’s
actual earnings, thus directly providing insiders with the opportunity to manipulate earnings and capture
short-term gains. In reality, even if a company has the ability to cover up good performance when they face
serious information asymmetry, they do not have the incentive to do so because the negative management will
have an adverse effect on the company’s short-term performance. Moreover, taking into consideration the
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company’s corporate reputation, long-term development and investor confidence, the company will use less
negative earnings management.

According to the above, the higher the extent of information asymmetry, the more serious the extent of
earnings management, whether positive or negative. Therefore, to reduce earnings management, regulators
should strengthen the supervision of listed companies, improve the quality of information disclosure and
reduce the information asymmetry between investors and listed companies.

Table 3
Regression results for information asymmetry and earnings management.

|DD_abs| DD_eq(+) DD_eq(�)

SD 0.570*** 0.558*** �0.354***

(5.903) (2.753) (�3.229)
TO �0.000*** �0.001*** �0.000

(�2.636) (�3.501) (�0.388)
Duality 0.002 0.006 0.002

(0.839) (1.317) (0.873)
Out_ratio �0.008 �0.001 0.011**

(�1.608) (�0.121) (2.076)
Top1 �0.081*** �0.037 0.032

(�3.247) (�0.730) (1.077)
Top2_10 �0.063*** �0.044 0.023

(�3.000) (�1.028) (0.928)
CR_5 0.064*** 0.052 �0.008

(2.682) (1.094) (�0.297)
LnSize 0.007*** 0.022*** 0.002*

(6.803) (10.601) (1.859)
LnMB �0.000 �0.012*** �0.004***

(�0.321) (�4.102) (�2.737)
Offering �0.000 0.003 0.002*

(�0.276) (0.990) (1.661)
SOE 0.004 �0.010 �0.009***

(1.436) (�1.467) (�2.736)
Audit �0.025*** �0.015 0.016***

(�5.615) (�0.969) (3.804)
TopAudit 0.007** �0.002 0.003

(1.974) (�0.273) (0.729)
Intercept �0.089*** �0.428*** �0.098***

(�4.211) (�8.891) (�3.694)

Obs 7286 2873 4413
R2_adj 0.036 0.098 0.024

Notes: This table reports the regression results for Eq. (8). The data in brackets are the estimated t-values of the regression coefficients.
|DD_abs| is the absolute value of abnormal accruals for each firm, following the DD model, which has a positive relationship with the
extent of earnings management. We divide DD_eq into two groups based on whether the value of DD_eq is larger than 0, then we obtain
DD_eq(+) and DD_eq(�). SD: the standard deviation of idiosyncratic risk, used as the measure of information asymmetry. Duality: a
dummy variable that equals 1 if the chairman and CEO are the same person, and 0 otherwise. Out_ratio: the proportion of independent
directors on the board. Top1: the proportion of shareholdings of the largest shareholder. Top2_10: the aggregate proportion of share-
holdings of the second to the 10th shareholder. CR_5: the aggregate proportion of shareholdings of the top 5 shareholders. LnSize: natural
logarithm of total assets at the end of the year. LnMB: natural logarithm of the market-to-book ratio. TO: turnover of listed companies for
each year. Offering: a corporate financing needs dummy variable, which equals 1 if the company has an SEO, rights offering or debt issue in
period t, and 0 otherwise. SOE: dummy variable that equals 1 if company is a state-owned enterprise, and 0 otherwise. Audit: a dummy
variable that equals 1 if the audit opinion is unqualified, and 0 otherwise. TopAudit: a dummy variable that equals 1 if the company’s audit
firm is a Big 4 firm, and 0 otherwise. Intercept: intercept term. Obs: number of observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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We also use a fixed-effect model to test Hypothesis 2. Because institutional investors may reduce their
investment in companies with low earnings quality, we also use a difference-in-difference regression to control
for this endogeneity problem, and propose the following equations:

DD eqi;t ¼ ai þ b1Instii;t þ b2Con Vari;t þ ei;t ð10Þ

DDD eqi;t ¼ ai þ b1DInstii;t þ b2Con Vari;t þ ei;t ð11Þ

Table 4
Difference-in-difference regression results for information asymmetry and earnings management.

D_|DD_abs| D_DD_eq(+) D_DD_eq(�)

D_SD 0.328*** 0.845*** 0.117
(2.906) (2.863) (0.759)

D_TO �0.000 �0.000 �0.001***

(�1.203) (�0.403) (�5.087)
Duality 0.001 0.007 0.000

(0.180) (0.806) (0.072)
D_Out_ratio �0.000 0.021 0.016**

(�0.014) (1.494) (2.045)
D_Top1 �0.066* �0.046 �0.016

(�1.870) (�0.511) (�0.322)
D_Top2_10 �0.052* �0.078 �0.023

(�1.850) (�1.085) (�0.586)
D_CR_5 0.080** 0.126 0.022

(2.307) (1.458) (0.433)
D_LnSize �0.001 0.053*** 0.025***

(�0.241) (8.928) (7.766)
D_LnMB 0.006*** �0.048*** �0.021***

(2.637) (�7.965) (�6.562)
Offering 0.001 0.003 �0.001

(0.467) (0.710) (�0.445)
SOE �0.002 �0.012 0.004

(�0.305) (�0.741) (0.497)
Audit 0.003 �0.064** �0.008

(0.321) (�1.974) (�0.829)
TopAudit �0.005 �0.017 0.030***

(�0.907) (�1.369) (3.318)
Intercept �0.000 0.081** �0.011

(�0.022) (2.379) (�0.934)

Obs 5915 2270 3645
R2_adj 0.012 0.091 0.037

Notes: This table reports the difference-in-difference regression results for Eq. (9). The data in brackets are the estimated t-values of the
regression coefficients. D_|DD_abs| is the change in the absolute value of abnormal accruals for each firm, following the DD model, from
period t � 1 to t. We divide D_DD_eq into two groups based on whether the value of D_DD_eq is larger than 0, then we obtain
D_DD_eq(+) and D_DD_eq(�). D_SD: the change in the standard deviation of idiosyncratic risk, used as the information asymmetry
measure, from period t � 1 to t. Duality: a dummy variable that equals 1 if the chairman and CEO are the same person, and 0 otherwise.
D_Out_ratio: the change in the proportion of independent directors on the board from period t � 1 to t. D_Top1: the change in the
proportion of shareholdings of the largest shareholder from period t � 1 to t. D_Top2_10: the change in the aggregate proportion of
shareholdings of the second to the 10th shareholders from period t � 1 to t. D_CR_5: the change in the aggregate proportion of
shareholdings of the top 5 shareholders from period t � 1 to t. D_LnSize: the change in the natural logarithm of total assets at the end of
the year from period t � 1 to t. LnMB: the change in the natural logarithm of the market-to-book ratio from period t � 1 to t. D_TO: the
change in the turnover of listed companies for each year from period t � 1 to t. Offering: a corporate financing needs dummy variable,
which equals 1 if the company has an SEO, rights offering or debt issue in period t, and 0 otherwise. SOE: a dummy variable that equals 1
if the company is a state-owned enterprise, and 0 otherwise. Audit: a dummy variable that equals 1 if the audit opinion is unqualified, and 0
otherwise. TopAudit: a dummy variable that equals 1 if the company’s audit firms is a Big 4 firm, and 0 otherwise. Intercept: intercept term.
Obs: number of observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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where Instii,t is the proportion of shareholdings held by long- or short-term mutual funds i in period t (Long/
Short_ratio). DInstii,t is the change in the proportion of shareholdings held by long- or short-term mutual
funds from period t � 1 to t (D_Long/Short_ratio). Other variables are the same as those used above, and
the results are presented in Tables 5 and 6.

Table 5
Regression results for long/short-term mutual funds and earnings management.

|DD_abs| DD_eq(+) DD_eq(�) |DD_abs| DD_eq(+) DD_eq(�)

Long_ratio �0.007 0.002 0.056***

(�0.518) (0.080) (3.052)
Short_ratio 0.036*** 0.027* 0.002

(3.692) (1.762) (0.130)
TO �0.000 �0.001*** �0.000** 0.000 �0.001** �0.000**

(�0.059) (�2.617) (�1.982) (0.255) (�2.394) (�2.184)
Duality 0.002 0.006 0.002 0.002 0.005 0.002

(0.973) (1.294) (0.824) (0.908) (1.179) (0.766)
Out_ratio �0.007 �0.002 0.011** �0.007 �0.002 0.011**

(�1.529) (�0.156) (2.119) (�1.499) (�0.155) (2.012)
Top1 �0.066** �0.026 0.003 �0.095*** �0.053 0.025

(�2.549) (�0.499) (0.100) (�3.689) (�1.003) (0.806)
Top2_10 �0.046** �0.031 �0.007 �0.075*** �0.058 0.014

(�2.091) (�0.693) (�0.262) (�3.407) (�1.273) (0.542)
CR_5 0.047* 0.036 0.020 0.074*** 0.062 0.001

(1.898) (0.741) (0.684) (2.986) (1.236) (0.018)
LnSize 0.007*** 0.022*** 0.003** 0.006*** 0.022*** 0.003**

(6.547) (10.581) (2.071) (6.060) (10.415) (2.140)
LnMB 0.001 �0.011*** �0.005*** 0.000 �0.012*** �0.005***

(0.494) (�3.634) (�3.518) (0.170) (�3.867) (�3.129)
Offering 0.000 0.003 0.002 0.000 0.003 0.002

(0.365) (1.230) (1.279) (0.374) (1.304) (1.297)
SOE 0.004 �0.011 �0.009*** 0.004 �0.011 �0.009***

(1.270) (�1.573) (�2.667) (1.282) (�1.600) (�2.701)
Audit �0.024*** �0.013 0.015*** �0.024*** �0.013 0.015***

(�5.371) (�0.838) (3.597) (�5.453) (�0.848) (3.644)
TopAudit 0.007* �0.002 0.003 0.006* �0.002 0.003

(1.953) (�0.335) (0.592) (1.910) (�0.265) (0.686)
Intercept �0.075*** �0.419*** �0.108*** �0.064*** �0.411*** �0.111***

(�3.535) (�8.705) (�4.122) (�2.985) (�8.503) (�4.221)

Obs 7286 2873 4413 7286 2873 4413
R2_adj 0.031 0.094 0.023 0.033 0.096 0.020

Notes: This table reports the regression results for Eq. (10). The data in brackets are the estimated t-values of the regression coefficients.
|DD_abs| is the absolute value of abnormal accruals for each firm, following the DD model, which has a positive relationship with the
extent of earnings management. We divide DD_eq into two groups based on whether the value of DD_eq is larger than 0, then we obtain
DD_eq(+) and DD_eq(�). Long_ratio (Short_ratio) is the ratio between the number of shares held by long-term (short-term) mutual fund
investors and the total number of shares outstanding. Duality: a dummy variable that equals 1 if the chairman and CEO are the same
person, and 0 otherwise. Out_ratio: the proportion of independent directors on the board. Top1: the proportion of shareholdings of the
largest shareholder. Top2_10: the aggregate proportion of shareholdings of the second to the 10th largest shareholders. CR_5: the
aggregate proportion of shareholdings of the top 5 shareholders. LnSize: natural logarithm of total assets at the end of the year. LnMB:
natural logarithm of the market-to-book ratio. TO: turnover of listed companies for each year. Offering: a corporate financing needs
dummy variable, which equals 1 if the company has an SEO, rights offering or debt issue in period t, and 0 otherwise. SOE: a dummy
variable that equals 1 if company is a state-owned enterprise, and 0 otherwise. Audit: a dummy variable that equals 1 if the audit opinion is
unqualified, and 0 otherwise. TopAudit: a dummy variable that equals 1 if the company’s audit firm is a Big 4 audit firm, and 0 otherwise.
Intercept: intercept term. Obs: number of observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.

200 Y. Dai et al. / China Journal of Accounting Research 6 (2013) 187–209



The results in Tables 5 and 6 indicate a prominent difference between long- and short-term mutual funds.
When the dependent variable is negative earnings management, the coefficient of the proportion of sharehold-
ings held by long-term investors is significantly positive. This implies that long-term mutual funds can reduce

Table 6
Difference-in-difference regression results for long/short-term mutual funds and earnings management.

D_|DD_abs| D_DD_eq(+) D_DD_eq(�) D_|DD_abs| D_DD_eq(+) D_DD_eq(�)

D_Long_ratio �0.001 0.004 0.079***

(�0.063) (0.140) (3.323)
D_Short_ratio 0.010 0.037* �0.016

(0.920) (1.737) (�0.824)
D_TO �0.000 0.000 �0.001*** �0.000 0.000 �0.001***

(�0.318) (0.303) (�4.611) (�0.227) (0.500) (�5.178)
Duality 0.001 0.007 0.000 0.001 0.008 0.000

(0.239) (0.865) (0.062) (0.244) (0.880) (0.067)
D_Out_ratio 0.000 0.021 0.016** 0.000 0.020 0.016**

(0.053) (1.430) (2.104) (0.059) (1.402) (2.062)
D_Top1 �0.061* �0.048 �0.051 �0.069* �0.085 �0.006

(�1.699) (�0.531) (�0.982) (�1.905) (�0.926) (�0.115)
D_Top2_10 �0.046 �0.079 �0.056 �0.054* �0.116 �0.013

(�1.602) (�1.062) (�1.376) (�1.859) (�1.539) (�0.317)
D_CR_5 0.072** 0.124 0.055 0.079** 0.157* 0.011

(2.055) (1.394) (1.086) (2.259) (1.760) (0.224)
D_LnSize �0.001 0.054*** 0.024*** �0.001 0.053*** 0.025***

(�0.235) (9.028) (7.483) (�0.309) (8.955) (7.797)
D_LnMB 0.006*** �0.047*** �0.021*** 0.006*** �0.048*** �0.021***

(2.740) (�7.859) (�6.723) (2.725) (�7.892) (�6.527)
Offering 0.001 0.004 �0.001 0.001 0.004 �0.001

(0.584) (0.835) (�0.431) (0.580) (0.898) (�0.406)
SOE �0.001 �0.010 0.004 �0.001 �0.011 0.004

(�0.151) (�0.614) (0.503) (�0.162) (�0.655) (0.553)
Audit 0.002 �0.063* �0.009 0.002 �0.063* �0.009

(0.288) (�1.930) (�0.872) (0.281) (�1.948) (�0.836)
TopAudit �0.005 �0.015 0.029*** �0.005 �0.015 0.030***

(�0.871) (�1.250) (3.174) (�0.877) (�1.213) (3.318)
Intercept �0.001 0.079** �0.010 �0.000 0.080** �0.011

(�0.057) (2.291) (�0.876) (�0.043) (2.322) (�0.955)

Obs 5915 2270 3645 5915 2270 3645
R2_adj 0.011 0.086 0.041 0.011 0.088 0.037

Notes: This table reports the difference-in-difference regression results for Eq. (11). The data in brackets are the estimated t-values of the
regression coefficients. D_|DD_abs| is the change in the absolute value of abnormal accruals for f each firm, following the DD model, from
period t � 1 to t. We divide D_DD_eq into two groups based on whether the value of D_DD_eq is larger than 0, then we obtain
D_DD_eq(+) and D_DD_eq(�). D_Long_ratio (D_Short_ratio) is the change in the ratio between the number of shares held by long-term
(short-term) mutual fund investors and the total number of shares outstanding from period t � 1 to t. Duality: a dummy variable that
equals 1 if the chairman and CEO are the same person, and 0 otherwise. D_Out_ratio: the change in the proportion of independent
directors on the board from period t � 1 to t. D_Top1: the change in the proportion of shareholdings of the largest shareholder from
period t � 1 to t. D_Top2_10: the change in the aggregate proportion of shareholdings of the second to the 10th largest shareholders from
period t � 1 to t. D_CR_5: the change in the aggregate proportion of shareholdings of the top 5 shareholders from period t � 1 to t.
D_LnSize: the change in the natural logarithm of total assets at the end of the year from period t � 1 to t. LnMB: the change in the natural
logarithm of the market-to-book ratio from period t � 1 to t. D_TO: the change in the turnover of listed companies in each year from
period t � 1 to t. Offering: a corporate financing needs dummy variable, which equals 1 if the company has an SEO, rights offering or debt
issue in period t, and 0 otherwise. SOE: a dummy variable that equals 1 if the company is a state-owned enterprise, and 0 otherwise. Audit:
a dummy variable that equals 1 if the audit opinion is unqualified, and 0 otherwise. TopAudit: a dummy variable that equals 1 if the
company’s audit firm is a Big 4 audit firm, and 0 otherwise. Intercept: intercept term. Obs: number of observations. R2_adj: adjusted R-
square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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companies’ negative earnings management behavior and play a supervisory role of management, because they
have an information advantage and can communicate with listed companies effectively. Furthermore, their
large investments and long-sighted view of performance means they are more likely to actively participate
in corporate governance and monitor management, thereby reducing the company’s profit manipulation
behavior. This “supervision effect” increases the company’s earnings quality and increases mutual fund inves-
tors’ returns to compensate them for their monitoring costs and uncertainty risk.

Table 7
Regression results for long/short-term mutual funds and earnings management after grouping based on the extent of information
asymmetry.

Low High

|DD_abs| DD_eq(+) DD_eq(�) DD_abs DD_eq(+) DD_eq(�) |DD_abs| DD_eq(+) DD_eq(�) DD_abs DD_eq(+) DD_eq(�)

Long_ratio �0.006 �0.002 0.071** �0.023 �0.011 0.018

(�0.260) (�0.056) (2.500) (�1.047) (�0.295) (0.572)

Short_ratio 0.028** �0.001 0.006 0.046*** 0.026 �0.038

(1.992) (�0.050) (0.287) (2.747) (0.921) (�1.571)

TO �0.000 �0.001** �0.000 �0.000 �0.001** �0.000 �0.000 �0.001* �0.000 0.000 �0.001 �0.000

(�1.485) (�2.293) (�0.760) (�1.262) (�2.261) (�0.928) (�0.328) (�1.732) (�1.205) (0.009) (�1.590) (�1.363)

Duality 0.002 0.003 0.001 0.002 0.003 0.000 0.002 0.008 0.003 0.002 0.008 0.003

(0.569) (0.475) (0.146) (0.487) (0.476) (0.106) (0.544) (1.058) (0.870) (0.527) (1.046) (0.905)

Out_ratio 0.009 0.003 �0.009 0.009 0.003 �0.009 �0.023*** �0.011 0.034*** �0.022*** �0.011 0.033***

(1.137) (0.211) (�0.976) (1.174) (0.213) (�0.984) (�2.976) (�0.629) (3.926) (�2.930) (�0.591) (3.897)

Top1 �0.110*** �0.077 0.090* �0.131*** �0.077 0.116** �0.037 0.052 �0.046 �0.082** 0.015 �0.017

(�2.614) (�0.947) (1.646) (�3.121) (�0.933) (2.138) (�0.941) (0.588) (�0.977) (�2.074) (0.161) (�0.365)

Top2_10 �0.064* �0.069 0.049 �0.086** �0.069 0.075* �0.036 �0.002 �0.048 �0.079** �0.038 �0.021

(�1.804) (�0.994) (1.110) (�2.416) (�0.970) (1.689) (�1.058) (�0.023) (�1.202) (�2.330) (�0.483) (�0.513)

CR_5 0.089** 0.090 �0.068 0.109*** 0.090 �0.091* 0.025 �0.016 0.070 0.067* 0.020 0.043

(2.213) (1.172) (�1.310) (2.692) (1.145) (�1.765) (0.676) (�0.187) (1.569) (1.781) (0.229) (0.968)

LnSize 0.011*** 0.024*** �0.001 0.011*** 0.024*** �0.002 0.006*** 0.024*** 0.007*** 0.005*** 0.023*** 0.007***

(6.126) (6.665) (�0.545) (6.073) (6.749) (�0.707) (3.899) (7.086) (3.547) (3.238) (6.802) (3.891)

LnMB �0.003 �0.007 �0.002 �0.003 �0.007 �0.000 0.002 �0.014*** �0.007*** 0.002 �0.014*** �0.007***

(�1.054) (�1.252) (�0.596) (�1.382) (�1.319) (�0.138) (1.055) (�2.956) (�3.725) (0.912) (�3.015) (�3.688)

Offering 0.001 0.003 0.002 0.001 0.003 0.002 0.001 0.005 0.001 0.001 0.004 0.001

(0.583) (0.758) (0.787) (0.662) (0.753) (0.831) (0.545) (1.062) (0.512) (0.448) (1.042) (0.563)

SOE �0.001 �0.005 �0.001 �0.001 �0.005 �0.002 0.007* �0.022** �0.011** 0.007* �0.022** �0.011**

(�0.179) (�0.411) (�0.191) (�0.156) (�0.413) (�0.287) (1.661) (�1.989) (�2.529) (1.687) (�1.991) (�2.576)

Audit �0.023** �0.044 0.015* �0.023** �0.044 0.015* �0.020*** �0.008 0.008 �0.020*** �0.008 0.008

(�2.488) (�0.881) (1.822) (�2.499) (�0.881) (1.844) (�3.572) (�0.425) (1.468) (�3.619) (�0.429) (1.495)

TopAudit 0.013*** 0.012 0.001 0.013*** 0.012 0.001 �0.002 �0.011 0.001 �0.002 �0.010 0.002

(2.833) (1.479) (0.110) (2.751) (1.479) (0.133) (�0.312) (�0.991) (0.099) (�0.260) (�0.897) (0.173)

Intercept �0.184*** �0.434*** �0.016 �0.179*** �0.435*** �0.009 �0.054* �0.445*** �0.193*** �0.034 �0.433*** �0.209***

(�4.479) (�4.836) (�0.297) (�4.385) (�4.852) (�0.165) (�1.804) (�6.010) (�5.144) (�1.110) (�5.752) (�5.504)

Obs 3645 1527 2118 3645 1527 2118 3641 1346 2295 3641 1346 2295

R2_adj 0.043 0.104 0.021 0.044 0.104 0.016 0.032 0.123 0.038 0.034 0.124 0.039

Notes: This table reports the regression results for Eq. (10) after dividing the sample into Low and High groups based on the extent of
listed companies’ information asymmetry. The data in brackets are the estimated t-values of the regression coefficients. |DD_abs| is the
absolute value of abnormal accruals of each firm, following the DD model, which has a positive relationship with the extent of earnings
management. We divide DD_eq into two groups based on whether the value of DD_eq is larger than 0, then we obtain DD_eq(+) and
DD_eq(�). Long_ratio (Short_ratio) is the ratio between the number of shares held by long-term (short-term) mutual fund investors and
the total number of shares outstanding. Duality: a dummy variable that equals 1 if the chairman and CEO are the same person, and 0
otherwise. Out_ratio: the proportion of independent directors on the board. Top1: the proportion of shareholdings of the largest
shareholder. Top2_10: the aggregate proportion of shareholdings of the second to the 10th largest shareholders. CR_5: the aggregate
proportion of shareholdings of the top 5 shareholders. LnSize: natural logarithm of total assets at the end of the year. LnMB: natural
logarithm of the market-to-book ratio. TO: turnover of listed companies for each year. Offering: a corporate financing needs dummy
variable, which equals 1 if the company has an SEO, rights offering or debt issue in period t, and 0 otherwise. SOE: a dummy variable that
equals 1 if the company is a state-owned enterprise, and 0 otherwise. Audit: a dummy variable that equals 1 if the audit opinion is
unqualified, and 0 otherwise. TopAudit: a dummy variable that equals 1 if the company’s audit firm is a Big 4 audit firm, and 0 otherwise.
Intercept: intercept term. Obs: number of observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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However, we find a difference in short-term mutual funds’ investment behavior. Table 5 shows a significant
positive relationship between the proportion of shareholdings held by short-term investors and positive abnor-
mal accruals. The sign is consistent with our prediction in the difference-in-difference regression when the
dependent variable is D_|DD_abs|, although it is only marginally significant. This result suggests that an
increase in the proportion of shares held by short-term mutual funds reduces listed companies’ earnings qual-
ity and, in particular, increases positive earnings management. We also find that the coefficient for the propor-
tion of shareholdings held by short-term investors is not significant when the dependent variable is negative
abnormal accruals. As negative management will not increase short-term returns, there is less incentive to
implement negative earnings management to reduce financial reporting quality.

From the investment behavior of long- and short-term mutual funds, we conclude that compared with
short-term mutual funds, the monitoring effect of long-term mutual funds on listed companies’ earnings man-
agement is stronger, consistent with Hypothesis 2.

For Hypothesis 3, we divide the sample into Low and High groups based on the extent of listed companies’
information asymmetry, and investigate the effect of the proportion of shareholding held by long- and short-
term mutual funds on earnings management in different information environments. The results are presented
in Tables 7 and 8.

The results indicate that the speculation of short-term mutual funds is observable, regardless of the extent
of information asymmetry. In the low information asymmetry group, for each unit increase in the proportion
of short-term mutual funds, the company’s earnings management increases by 2.8%. In the high information
asymmetry group, the increase is 4.6%. This suggests that when short-term mutual funds invest in high infor-
mation asymmetry companies, they are more likely to focus on short-term returns. For long-term mutual
funds, when the extent of information asymmetry is low, the proportion of shareholdings is significantly pos-
itively related to negative abnormal accruals. This suggests that in a relatively transparent information envi-
ronment, long-term investors can mitigate negative earnings management and increase earnings quality.
However, when the extent of information asymmetry is high, all of the coefficients for long-term mutual funds
are non-significant. Therefore, when the information environment is relatively transparent, the monitoring
effect of long-term mutual funds on listed companies’ earnings management is stronger, consistent with
Hypothesis 3. Based on these results, we suggest that it is important to promote the development of long-term
institutional investors by expanding information channels and increasing the information transparency
between listed companies and investors.

In summary, we find that although short-term mutual funds may exploit their information advantage to
trade frequently, when the information environment is more transparent, long-term investors can mitigate
earnings management and the earnings information published by listed companies will be more credible. These
results reveal the importance of improving transparency for institutional investors. We propose that regulators
could prevent institutional investors from manipulating profits and reducing companies’ earnings quality by
strengthening information disclosure and transparency.

5. Additional tests

Because Chinese accounting standards changed significantly in 2006, we create a dummy variable to exam-
ine the effect of this change. The dummy variable is defined as follows: all years before and including 2006 take
the value of 0, and all subsequent years take the value of 1. The interaction terms of this year dummy variable
and the other main variables reflect the differences before and after the change in accounting standards. We
run the regression using Eqs. (12) and (13), and the results are shown in Tables 9 and 10.

DD eqi;t ¼ ai þ b1SDi;t þ b2 after2006þ b3SD� after2006þ b4Con Vari;t þ ei;t ð12Þ

DD eqi;t ¼ ai þ b1Instii;t þ b2 after2006þ b3Instii;t � after2006þ b4Con Vari;t þ ei;t ð13Þ

From Table 9, we find that the interaction term coefficients for information asymmetry and the year
dummy variable are both significantly positively related to positive and negative earnings quality. This indi-
cates that after 2006, the association between information asymmetry and positive earnings management is
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more significantly positive, while the association with negative earnings management is more significantly neg-
ative. Overall, however, companies are more likely to artificially increase their earnings by using information
asymmetry after 2006.

Table 9
Regression results for information asymmetry and earnings management using year dummy variables.

|DD_abs| DD_eq(+) DD_eq(�)

SD 0.716*** 0.557* �0.601***

(4.839) (1.872) (�3.478)
after2006 0.001 �0.030*** �0.017***

(0.342) (�3.452) (�3.396)
SD � after2006 �0.148 0.659* 0.523***

(�0.879) (1.906) (2.708)
TO �0.000*** �0.001*** �0.000

(�2.648) (�3.630) (�0.662)
Duality 0.002 0.005 0.002

(0.808) (1.217) (0.866)
Out_ratio �0.007 0.004 0.013**

(�1.487) (0.369) (2.421)
Top1 �0.084*** �0.061 0.023

(�3.357) (�1.216) (0.782)
Top2_10 �0.067*** �0.069 0.016

(�3.170) (�1.603) (0.651)
CR_5 0.065*** 0.060 �0.011

(2.732) (1.256) (�0.385)
LnSize 0.008*** 0.031*** 0.005***

(6.229) (11.813) (3.230)
LnMB �0.001 �0.019*** �0.005***

(�0.511) (�5.741) (�3.269)
Offering �0.000 0.002 0.002

(�0.331) (0.929) (1.532)
SOE 0.004 �0.013* �0.009***

(1.345) (�1.770) (�2.772)
Audit �0.024*** �0.015 0.016***

(�5.566) (�0.940) (3.873)
TopAudit 0.006* �0.003 0.003

(1.925) (�0.571) (0.672)
Intercept �0.110*** �0.607*** �0.137***

(�4.310) (�10.491) (�4.509)

Obs 7286 2873 4413
R2_adj 0.037 0.112 0.028

Notes: This table reports the regression results for Eq. (12). The data in brackets are the estimated t-values of the regression coefficients.
|DD_abs| is the absolute value of abnormal accruals for each firm, following the DD model, which has a positive relationship with the
extent of earnings management. We divide DD_eq into two groups based on whether the value of DD_eq is larger than 0, then we obtain
DD_eq(+) and DD_eq(�). SD: the standard deviation of idiosyncratic risk as the information asymmetry measure. after2006: a year
dummy variable that equals 1 if the year is later than 2006 (excluding 2006), otherwise 0. SD � after2006: interaction term of SD and
after2006. Duality: a dummy variable that equals 1 if the chairman and CEO are the same person, and 0 otherwise. Out_ratio: the
proportion of independent directors on the board. Top1: the proportion of shareholdings of the largest shareholder. Top2_10: the
aggregate proportion of shareholdings of the second to the 10th largest shareholders. CR_5: the aggregate proportion of shareholdings of
top 5 shareholders. LnSize: natural logarithm of total assets at the end of the year. LnMB: natural logarithm of the market-to-book ratio.
TO: turnover of listed companies in each year. Offering: a corporate financing needs dummy variable, which equals 1 if the company has an
SEO, rights offering or debt issue in period t, and 0 otherwise. SOE: a dummy variable that equals 1 if the company is a state-owned
enterprise, and 0 otherwise. Audit: a dummy variable that equals 1 if the audit opinion is unqualified, and 0 otherwise. TopAudit: a dummy
variable that equals 1 if the company’s audit firm is a Big 4 audit firm, and 0 otherwise. Intercept: intercept term. Obs: number of
observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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Table 10
Regression results for long/short-term mutual funds and earnings management using year dummy variables.

Long Investor Short Investor

|DD_abs| DD_eq(+) DD_eq(�) |DD_abs| DD_eq(+) DD_eq(�)

Long_ratio �0.014 �0.008 0.088***

(�0.844) (�0.296) (3.869)
Long_ratio � after2006 0.018 �0.028 �0.086***

(0.891) (�0.814) (�3.106)
Short_ratio 0.024* 0.043** 0.073***

(1.789) (2.116) (3.162)
Short_ratio � after2006 0.016 �0.017 �0.083***

(1.180) (�0.764) (�3.649)
after2006 0.000 �0.010*** �0.003** �0.000 �0.010*** �0.004**

(0.133) (�3.371) (�2.202) (�0.159) (�3.380) (�2.400)
TO 0.000 �0.001** �0.000** 0.000 �0.001* �0.000**

(0.064) (�2.271) (�2.119) (0.373) (�1.947) (�2.079)
Duality 0.002 0.005 0.002 0.002 0.005 0.002

(0.967) (1.246) (0.851) (0.920) (1.069) (0.775)
Out_ratio �0.008 0.001 0.013** �0.007 0.002 0.013**

(�1.542) (0.093) (2.367) (�1.515) (0.166) (2.349)
Top1 �0.065** �0.024 0.003 �0.093*** �0.069 0.012

(�2.537) (�0.468) (0.092) (�3.590) (�1.318) (0.388)
Top2_10 �0.046** �0.030 �0.006 �0.073*** �0.076* 0.002

(�2.091) (�0.682) (�0.241) (�3.312) (�1.659) (0.085)
CR_5 0.047* 0.025 0.013 0.072*** 0.066 0.005

(1.909) (0.498) (0.458) (2.914) (1.328) (0.170)
LnSize 0.006*** 0.028*** 0.005*** 0.006*** 0.028*** 0.005***

(5.069) (11.028) (3.668) (4.790) (10.939) (3.807)
LnMB 0.001 �0.013*** �0.005*** 0.000 �0.015*** �0.005***

(0.536) (�4.188) (�3.769) (0.308) (�4.755) (�3.638)
Offering 0.000 0.003 0.002 0.000 0.003 0.002

(0.388) (1.241) (1.264) (0.383) (1.291) (1.325)
SOE 0.004 �0.013* �0.009*** 0.004 �0.013* �0.009***

(1.282) (�1.794) (�2.789) (1.287) (�1.884) (�2.789)
Audit �0.024*** �0.012 0.015*** �0.024*** �0.012 0.015***

(�5.358) (�0.763) (3.653) (�5.417) (�0.776) (3.688)
TopAudit 0.007* �0.003 0.003 0.006* �0.003 0.003

(1.935) (�0.544) (0.622) (1.880) (�0.452) (0.643)
Intercept �0.066*** �0.538*** �0.161*** �0.057** �0.531*** �0.164***

(�2.650) (�9.560) (�5.446) (�2.286) (�9.437) (�5.625)

Obs 7286 2873 4413 7286 2873 4413
R2_adj 0.031 0.102 0.029 0.033 0.103 0.028

Notes: This table reports the regression results for Eq. (13). The data in brackets are the estimated t-values of the regression coefficients.
|DD_abs| is the absolute value of abnormal accruals for each firm, following the DD model, which has a positive relationship with the
extent of earnings management. We divide DD_eq into two groups based on whether the value of DD_eq is larger than 0, then we obtain
DD_eq(+) and DD_eq(�). Long_ratio (Short_ratio) is the ratio between the number of shares held by long-term (short-term) mutual fund
investors and the total number of shares outstanding. after2006: year dummy variable that equals 1 if the year is later than 2006 (excluding
2006), otherwise 0. Long_ratio � after2006 (Short_ratio � after2006): interaction terms of Long_ratio(Short_ratio � after2006) and
after2006. Duality: a dummy variable that equals 1 if the chairman and CEO are the same person, and 0 otherwise. Out_ratio: the
proportion of independent directors on the board. Top1: the proportion of shareholdings of the largest shareholder. Top2_10: the
aggregate proportion of shareholdings of the second to the 10th largest shareholders. CR_5: the aggregate proportion of shareholdings of
the top 5 shareholders. LnSize: natural logarithm of total assets at the end of the year. LnMB: natural logarithm of the market-to-book
ratio. TO: turnover of listed companies in each year. Offering: a corporate financing needs dummy variable, which equals 1 if the company
has an SEO, rights offering or debt issue in period t, and 0 otherwise. SOE: a dummy variable that equals 1 if the company is a state-owned
enterprise, and 0 otherwise. Audit: a dummy variable that equals 1 if the audit opinion is unqualified, and 0 otherwise. TopAudit: a dummy
variable that equals 1 if the company’s audit firm is a Big 4 audit firm, and 0 otherwise. Intercept: intercept term. Obs: number of
observations. R2_adj: adjusted R-square.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
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In Table 10, the coefficients for the interactions between long- and short-term investors and negative earn-
ings management are significantly negative, which suggests that both types of investors have a reduced mon-
itoring effect after 2006. Combining these results with those in Table 9, we conjecture, on the one hand, that
more companies might exploit information asymmetry to manipulate earnings after 2006, resulting in a reduc-
tion in institutional investors’ monitoring behavior. On the other hand, the rapid development of institutional
investors in China has created increasingly strong industry competition. Consequently, more and more insti-
tutional investors may shun long-term investments and monitoring of corporate governance in favor of short-
term returns. This would also explain the reduced monitoring effect of institutional investors in recent years.

6. Conclusion

In this paper, our sample includes all listed companies in the Chinese A-share market for the 2004–2010 per-
iod. We calculate earnings management based on the DD model proposed by Dechow and Dichev (2002),
define the standard deviation of idiosyncratic risk as the information asymmetry measure, divide mutual funds
in China into long- and short-term mutual funds following Yan and Zhang (2009), and use the proportion of
long- and short-term mutual funds as our proxy for institutional investors’ shareholdings. In addition, we con-
trol for companies’ fundamental characteristics, corporate governance, accounting standards, financing needs,
auditors and ultimate controllers and so forth, to investigate how the extent of information asymmetry and the
behavior of long- and short-term mutual funds affect listed companies’ earning management. We also divide
our sample into two groups based on the extent of information asymmetry and examine the effect of the inter-
action between information asymmetry and mutual funds on earnings management.

We find that low information asymmetry can increase companies’ earnings quality. This promotes effective
monitoring and encourages company management to publish reliable earnings information by expanding
information channels and increasing information transparency. Furthermore, the Chinese capital market is
speculative, and the good and the bad are intermingled in the mutual fund industry. The empirical results indi-
cate that compared with short-term mutual funds, long-term mutual funds play a supervisory role of company
management and effectively reduce negative management behavior, resulting in increased earnings quality.

To further examine the findings, we divide the sample into different groups based on the extent of informa-
tion asymmetry. Considering the difference in the investment style and objectives of long- and short-term
mutual funds, when information asymmetry is low, long-term mutual funds can monitor earnings manage-
ment more effectively and thus increase earnings quality. However, as the extent of information asymmetry
increases, the supervision effect of long-term mutual funds is seriously weakened, while short-term mutual
funds are associated with higher earnings management and thus reduce earnings quality. Therefore, it is
important for corporate governance to improve information disclosure systems in China and to regulate
the behavior of Chinese institutional investors.
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Appendix A

A.1. Ball and Shivakumar (2005) piecewise nonlinear regression model

Based on the DD model, Ball and Shivakumar (2005) propose a piecewise nonlinear regression model to
improve traditional models. They argue that traditional linear models cannot reflect the nonlinear properties
of accruals, so they introduce DCF and the interaction of DCF and CF to adjust the DD model. Wang (2006)
and Yang et al. (2007) both use the BS model to measure earnings management. The BS model increases the
explanatory power of traditional models, and it only requires financial information for 1 year before and after:
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ACCt ¼ b0 þ b1CF t þ b2CF t�1 þ b3CF tþ1 þ b4DCF t þ b5DCF t � CF t þ et ð13Þ
where ACCt is total accruals in period t, CFt, CFt�1 and CFt + 1 are the operational cash flows in periods t,
t � 1 and t + 1, respectively. All variables are scaled by average total assets to eliminate the size effect. DCFt

equals 1 if CFt–CFt�1 < 0, and 0 otherwise. Following the CSRC industry classification standard, we regress
by each industry and each year, and the residual et is the proxy for earnings management, BS_eq. Similar to
the DD model, we distinguish between positive earnings management BS_eq(+) and negative earnings man-
agement BS_eq(�). The higher the absolute value of |BS_eq|, the higher the extent of earnings management.
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1. Introduction

Numerous studies analyze the relationship between executive compensation and firm performance in
China’s listed companies, and their findings enrich our understanding of the mechanisms and effectiveness
of executive compensation contracts. However, due to the difficulties in acquiring details about executive
compensation contracts, previous studies assume that the level of executive compensation is related to cer-
tain measures of accounting (such as return on assets (ROA) or return on equity (ROE)) or market (stock
return) performance. To better understand the structure of executive compensation contracts, we hand col-
lected the details of 228 such contracts voluntarily disclosed by Chinese listed firms between 2004 and
2010. We provide descriptive empirical evidence on various characteristics of executive compensation con-
tracts, such as the degree of disclosure, the structure of compensation, the assessment measures used and
the method of calculating performance compensation. We aim to shed light on executive compensation by
presenting a more comprehensive understanding of executive compensation contracts in Chinese listed
firms.

To the best of our knowledge, the survey conducted by Pan et al. (2006) is the only other study of
executive compensation contracts in China. Based on 54 executive compensation contracts from 2002 to
2004, they show that executive performance evaluation is mainly based on financial rather than non-finan-
cial measures. They also find that executive performance evaluations are chiefly based on performance
budgets set by the board of directors. We re-examine this issue for several reasons.

First, the 54 executive compensation contracts collected by Pan et al. (2006) were disclosed between
2002 and 2004. Since 2004, there has been a series of changes in the compensation regulations, especially
in central-government-controlled firms. These regulation changes may have affected the design of compen-
sation contracts and it is necessary to examine whether actual executive compensation contracts have
changed along with the regulations.

Second, it is well documented that the structure and effectiveness of executive compensation depend on the
governance system (Liu et al., 2007; Fang, 2009; Xin and Tan, 2009). Pan et al. (2006) do not find evidence of
compensation contracts varying with governance systems due to the limited number of contracts studied. This
study provides both a general descriptive analysis of compensation contracts and evidence of how governance
systems affect the structure of such contracts.

Third, Banker and Datar (1989) find that performance measure quality affects the structure of exec-
utive compensation contracts. Accounting profit is one of the chief performance measures in executive
compensation contracts. In 2007, Chinese listed companies implemented a new accounting standards sys-
tem that differs significantly from the old accounting standards. For example, the new standards intro-
duce fair value measurement and management is afforded much more discretionary choice. These
changes have certainly had a significant influence on accounting information quality. Ke et al. (2011)
find that the implementation of the new accounting standards has reduced the sensitivity of executive
compensation and accounting profitability. In this study, we examine whether the use of accounting
information in compensation contracts differs before and after the implementation of the new accounting
standards.

Finally, significant changes in the content disclosed and level of disclosure in compensation contracts have
taken place since 2004, which means we can now collect more information from compensation contracts. For
example, we are now able to study the weighting of different performance measures and analyze specific per-
formance assessment formulas.

The remainder of this study is structured as follows. Section 2 presents the related compensation reg-
ulation background and provides a review of the executive compensation literature. In Section 3, we pro-
vide descriptions of the sample compensation contracts. A detailed analysis of compensation contracts is
provided in Section 4, including the assessment criteria used, performance evaluation, the use of financial
performance measures and structure. Section 5 concludes the study and discusses directions for future
executive compensation studies.
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2. Institutional background and literature review

2.1. Background of compensation regulation in China

2.1.1. Regulation of compensation disclosure

Article 61 of the Securities Act 1999 states that companies with publicly listed stocks or bonds should dis-
close in their annual reports the resumes of all directors, supervisors and top managers together with their
shareholdings in the company. The Companies Law, which was promulgated in 1999 and revised in 2005,
requires that “a company shall regularly disclose to its shareholders information about remunerations
obtained by the directors, supervisors and top managers from the company.” Both the Securities Act and
Companies Law have laid the foundation for compensation disclosure in limited liability corporations.

Before 1997, executive compensation disclosure was not well regulated. In 1997, a new accounting standard
(Related Party Transactions) was issued by the Ministry of Finance (MOF) that defines key management person-
nel as related parties and thus mandates that their compensation must be disclosed as the main transaction of a
related party. However, as there were no detailed disclosure rules, compensation disclosures differed greatly in
both format and content.

The second disclosure requirement – Content and Format of Annual Reports – of the Format and Content
of Information Disclosure by Companies with Public Offering Securities regulations issued by the China Secu-
rities Regulatory Commission (CSRC) in 1997 had a great effect on compensation disclosure. It requires listed
companies to disclose more details of executive compensation and was revised seven times between 1998 and
2012.4 The 2001 version requires that companies disclose the compensation decision-making process and the
determinants of compensation for directors, supervisors and senior managers, and the total amount of com-
pensation received by the top three directors and senior managers. It also requires the separate disclosure of
independent directors’ allowances and other benefits. The 2005 version requires companies to disclose the total
compensation of each individual director, supervisor and senior manager. Thus, studies conducted before
2005 use only the top three directors’ or managers’ total compensation, and studies conducted after 2005 typ-
ically use individual compensation data for the CEO or board chairperson. In 2007, the requirements changed
again to mandate the disclosure of the compensation committee’s duties and the implementation of stock-
based incentive plans. These disclosure regulations have contributed significantly to increasing the transpar-
ency of executive compensation.

With the establishment of the Growth Enterprise Market (GEM), the CSRC issued the Content and For-
mat of the Annual Report of GEM Listed Companies in 2009. This document stipulates the standards for
executive compensation disclosure in GEM companies. It requires a summary report of the compensation
committee’s duties under the board of directors, including the audit opinion of the disclosed compensation
of directors, supervisors and senior managers; clarification of whether the company has established a sound
and effective system to assess its directors, supervisors and senior managers; and the incentive system and
its implementation. The report must also include a verification opinion on whether the authorization process
in the implementation of the company’s stock-based incentive plan is compliant and whether the exercise con-
dition is fulfilled. This report requirement was revised in 2013 and now GEM companies are required to dis-
close their decision-making processes and the determinants of compensation for directors, supervisors and
senior managers, in addition to the actual payments made to each of them.

2.1.2. Regulation of compensation contract structure
There is little evidence regarding the compensation regulations used by local governments in local-govern-

ment-controlled companies. Some studies, such as those of Chen et al. (2005, 2009, 2010), find systematic dif-
ferences in the compensation structure of companies in different regions and thus imply that local governments
have different executive compensation regulations. However, due to the complexity of local government struc-
ture, we could not obtain any information on local government regulations covering executive compensation.

4 It was revised in 1998, 1999, 2001, 2003, 2005, 2007 and 2012.
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We thus only survey the central government regulations that are generally applied to large-scale government-
controlled companies.

Since the implementation of the annual compensation system in 2002, the State-owned Assets Super-
vision and Administration Commission (SASAC) has required that executive compensation in govern-
ment-controlled companies must not be higher than 12 times the average employee salary in the firm.
Yueda Investment, for example, uses this multiple as its executive compensation determinant. The con-
tract reads as follows: “annual compensation is formed by basic salary and performance compensation.
The basic salary is determined by the annual budget set by the compensation committee and the base
should be two or three times the previous year’s average employee salary. Performance compensation is
determined by the evaluation of executives’ performance relative to their agreed targets and responsibil-
ities. In principle, the total annual compensation should not be higher than 10 times the average
employee salary.” However, the enforcement of this ceiling is very loose and many executives’ salaries
are much higher than the ceiling.

In 2003, the SASAC published the Interim Measures on Performance Evaluation of Executives in Cen-
tral-government-controlled Companies (the Interim Measures), which require companies to design incen-
tive contracts based on performance evaluation. The evaluation system includes annual and three-year
evaluations. The annual evaluation measures include annual profit (30%), ROE (40%) and industry-specific
measures (30%). The three-year evaluation measures include the state-owned asset increment rate (40%),
three-year core operating income average growth rate (20%), three-year annual performance evaluation
result (20%) and industry-specific measures (20%).

The SASAC revised the Interim Measures three times: in 2006, 2010 and 2013. The evaluation system
between 2004 and 2009 placed more emphasis on accounting profit measures. From 2010 to 2012, the ROE
measure was replaced by economic value added (EVA), which carried a weight of 40% in the annual evalua-
tion. The revised version in 2013 further enhanced the use of EVA by increasing the weight to 50% in most
enterprises in the annual evaluation and replaced the sales growth rate with total asset turnover to assess per-
formance efficiency in the three-year evaluation.

To reinforce the implementation of the Interim Measures, the SASAC has introduced various other com-
plementary measures on executive compensation. For example, after the Interim Measures on the Compensa-
tion Management of Executives in Central-government-controlled Companies were published in June 2004,
the SASAC published the Supplementary Regulations on Executives’ Annual Performance Evaluation in Cen-
tral-government-controlled Companies and other regulations. The compensation incentive system in central-
government-controlled companies has been progressively refined. In 2006, the SASAC and the Ministry of
Finance (MOF) jointly published the Trial Procedures for the Implementation of Stock-based Incentives in
Government-controlled Listed Companies. Later, the equity-based incentive compensation system was intro-
duced and implemented in government-controlled listed companies. In 2007, the SASAC published a supple-
mentary regulation on executives’ term performance evaluations. These supplementary regulations serve
important functions in implementing the Interim Measures and standardizing compensation systems in cen-
tral-government-controlled companies.

The Ministry of Human Resources and Social Security (MHRSS) and other ministries jointly issued the
Further Guidance to Standardize Executives’ Compensation Contracts in Central-government-controlled
Companies (the Guidance), which formally classifies executive compensation into basic annual salary, per-
formance salary and middle- to long-term incentive benefits. Whereas the basic annual salary is to be paid
in monthly installments, the performance salary is to be paid in a lump sum (or by installments) following
a performance evaluation. The Guidance clearly states that in central-government-controlled companies,
executives’ basic annual salaries must be linked to the previous year’s average employee salary. Perfor-
mance salaries must also be determined by annual performance evaluation results and there should be
a cap on executive compensation. However, the enforcement and implementation of the Guidance is
not yet clear.

The MOF and the China Banking Regulatory Commission (CBRC) have set explicit regulations on
executive compensation in financial institutions. To standardize compensation contracts in financial insti-
tutions following the global financial crisis in 2008, the MOF published the Announcement of Executive
Compensation in Government-controlled Financial Institutions (the Announcement) in 2009. The
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Announcement clearly required that executive compensation in government-controlled financial institutions
in 2008 could not be higher than 90% of the annual compensation in 2007. Further, executive compensa-
tion had to be adjusted downward by 10% if an institution’s performance was weaker in 2008 than in
2007. In 2010, the CBRC published the Commercial Bank Compensation Regulation Guidance, which
requires that basic salaries in commercial banks not exceed 35% of total salaries and that performance
salaries be determined by performance evaluation and not be more than three times greater than the basic
salary.

2.2. Literature review

Much research has been conducted on executive compensation in China’s listed companies. We summarize
this research under three main headings.

2.2.1. Is executive compensation based on firm performance?

Early studies fail to find a link between executive compensation and firm performance (Wei, 2000; Li, 2000).
With the introduction of pay-for-performance compensation regulations and improvements in corporate gov-
ernance, more recent studies have discovered a significant positive relationship between compensation and
performance (Du and Qu, 2005; Fang, 2009). Fang (2009) finds that although the positive relationship
between executive compensation and performance exists, it is asymmetric. The magnitude of the growth in
compensation when performance improves is significantly higher than the magnitude of the decline in compen-
sation when performance weakens.

2.2.2. What are the determinants of pay–performance sensitivity?

If executive compensation is based on a company’s performance, then the question naturally arises as to the
factors that affect the pay–performance relationship. Zhang and Shi (2005) find that executive compensation is
more sensitive to firm performance in firms with higher proportions of independent directors, within the com-
pensation committees of boards of directors and where the roles of chief executive officer (CEO) and board
chairperson are separated. Xiao and Peng (2004) also find that pay–performance sensitivity is lower when
the CEO is also the chairperson of the board. The relationship is again asymmetric: it increases with an
improvement in firm performance, but decreases as firm performance deteriorates. Liu et al. (2007) shows that
the usefulness of accounting performance in compensation contracts is influenced by the institutional environ-
ment, in that accounting information in executive compensation contracts is less useful when there is a greater
degree of government intervention and more useful for companies in more competitive industries. Wu and Wu
(2010) find that the level of compensation increases with the level of managerial control and that the control
effect is more pronounced in non-government-controlled companies than in their government-controlled
counterparts.

Another stream of research investigates the effect of accounting information quality on pay–perfor-
mance sensitivity. Bi and Zhou (2007) show that accounting information quality has a negative effect
on the relationship between executive compensation and accounting performance, and that the negative
effect varies with the institutional environment. Ke et al. (2011) similarly show that after the adoption
of more principle-based accounting standards, the sensitivity of executive compensation and accounting
performance declines significantly.

Another factor that affects the relationship between executive compensation and firm performance is the
market environment in which a firm operates. Xin and Tan (2009) examine the effect of market reform on
compensation contracts in government-controlled companies and find that more developed markets boost
the sensitivity of executive compensation to firm performance.

2.2.3. Compensation regulation and managerial perks

Because of the various restrictions on executive compensation, managers are expected to enjoy more
managerial perks to compensate for lower salaries. Chen et al. (2005) find consistent results. Chen
et al. (2009) further find that the probability of management fraud is positively related to compensa-
tion regulations. Chen et al. (2010) extend previous studies by providing evidence of a trade-off
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between executive compensation and managerial perks. They find that both compensation and mana-
gerial perks are higher in years and regions with higher marketization indices, and that a higher pro-
portion of managerial perks are replaced by executive compensation.

In summary, the majority of previous studies use accounting performance such as ROA or ROE to examine
the sensitivity of executive compensation to firm performance. However, these studies fail to discuss the details
of executive compensation contracts, which may result in an omitted variable problem in the research design.
We attempt to open up the “black box” of companies’ compensation contracts and provide some guidance for
future research on executive compensation in China.

3. Research sample

As discussed in the institutional background section, China’s listed companies are only required to disclose
certain compensation information in their annual reports based on the disclosure guidance published by the
CSRC. Although the regulations require information such as the form and amount of executive compensa-
tion, they do not require the disclosure of the details of executive compensation contracts. We hand-collected
228 compensation contracts that were voluntarily disclosed by listed companies between 2004 and 2010. The
details of these contracts are available from the CNINFO website (http://www.cninfo.com.cn/). As of Decem-
ber 31, 2010, there were 2141 listed companies with A shares in China and about 11% of these companies vol-
untarily disclosed their executive compensation contracts.

Whether the disclosed contracts were actually executed is debatable. Among the companies that disclosed
their compensation contracts, only some explicitly reported the execution of the contracts.5 For the companies
that did not do so, we verify the execution by examining whether the companies’ actual compensation was the
same as the amount calculated based on the agreement in the contract.6 Although we could not verify the con-
tracts individually, we conclude that they were executed fairly well according to the validity of the publicly
disclosed contracts.

Table 1 presents statistics of the sample compensation contracts. Panel A presents the annual distribution
of the sample between 2004 and 2010. The 228 executive compensation contracts were disclosed by 201 com-
panies, of which 25 companies disclosed two contracts and two companies disclosed three contracts. Before
2007, few companies disclosed their executive compensation contracts. The number increases gradually after
2008, with 59 executive compensation contracts being disclosed in 2010. Among the 228 contracts, 89 (39%)
are from non-government-controlled companies. Of the 139 (61%) contracts disclosed by government-controlled
companies, 41 were disclosed by central government-controlled companies. Local-government-controlled compa-

5 For example, in its 2008 annual report, Shenzhen Energy (stock code 000027) states that “the compensation and evaluation committee
has evaluated the implementation of the compensation contracts of directors, supervisors and senior management personnel and
confirmed that the compensation of directors, supervisors and senior management personnel has been implemented and is the same as the
amount in the compensation contracts.” The actual payments to executives are also disclosed: “The annual-salary structure was
implemented for the chairman and general managing director, which consists of basic salary, performance compensation and incentive
annual salary. The basic salary is RMB240,000 annually and is paid monthly at RMB20,000. The performance and incentive annual
compensation are granted after the annual evaluation, 80% of which is paid immediately after completion of the evaluation and the
remaining will be paid in the subsequent year. The 2007 chairman performance and incentive compensation was RMB670,000 in total,
80% of which was granted in 2008 and the residual 20% has been withheld. The CEO’s (Mr. Li Bin) performance and incentive
compensation was RMB636,000 in 2007, 80% of which was granted in 2008 and the residual 20% has been delayed.”

6 For example, Hangzhou Jiebai’s (stock code 600814) 2006 executive compensation contract states that executive annual salaries include
a basic salary and performance compensation: the basic salary is RMB120,000 and the performance compensation is paid as 100% of the
basic salary if the profit target (RMB28,000,000) set by the board of directors is achieved. If the profit is below RMB40,000,000, then a 1%
change in profit corresponds to a 3% change in the performance compensation based on the basic salary. If the profit reaches between
RMB40,000,000 and RMB60,000,000, then the performance compensation is based on 0.5% of the incremental profit. If the profit exceeds
RMB60,000,000, then the performance compensation is based on 0.3% of the incremental profit. The chairman and CEO’s compensation
packages are based on this standard. Other executives’ compensation is about 50–70% of the standard. We compare the actual
compensation with the disclosed compensation structure to see whether the contract was executed. The 2006 realized profit was
RMB62,302,571 and the total compensation based on the contract should have been RMB501,200. We find that the actual payment of
compensation to the CEO was the same amount. We thus conclude that the contract was fully executed.
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nies disclosed 98 contracts. Thus, compared with private companies, more government-controlled companies
voluntarily disclosed their executive compensation contracts.7

Table 1
Distribution of executive compensation contracts by year and ownership.

Total 2004 2005 2006 2007 2008 2009 2010

Panel A. Distribution by year

All sample contracts 228 23 17 8 19 51 51 59
Non-government controlled 89 1 4 3 8 21 24 28
Government controlled 139 22 13 5 11 30 27 31

Including

Central government controlled 41 3 3 1 1 9 11 13
Local government controlled 98 19 10 4 10 21 16 18

Non-government controlled Local government controlled Central government controlled

Panel B. Sample percentage of the total population by ownership

Number of contracts disclosed 89 98 41
Total number of listed companies 1081 677 355

Percentage 8% 14% 12%

Note: The total number of listed companies is as at December 31, 2010. Ultimate control data was extracted from CSMAR.

Table 2
Distribution of executive compensation contracts by industry.

Industry Number of compensation contracts Total number of companies Percentage

Manufacturing: pulp, paper and publishing 6 38 16
Media and culture 4 26 15
Agriculture, forestry, animal and fishing 6 41 15
Construction 6 41 15
Mining 7 48 15
Transportation and warehousing 9 71 13
Manufacturing: oil, chemistry and plastic 27 214 13
Manufacturing: medicine, biological products 16 131 12
Manufacturing: electronics 14 117 12
Wholesale and retail trade 13 114 11
Utilities: electricity, gas and water 8 71 11
Manufacturing: mechanical, equipment and instruments 39 354 11
Manufacturing: agri-food and beverage 9 82 11
Manufacturing: metal and non-metal 18 164 11
Information technology 15 146 10
Realty business 13 127 10
Social services 6 59 10
Manufacturing: textile, clothing and fur 7 69 10
Manufacturing: others 2 21 10
Conglomerate 3 55 5
Manufacturing: wood and furniture 0 9 0
Financial and insurance 0 38 0

Total 228 2036 11

Note: The number of companies is as at December 31, 2010. Industry classifications are from the WIND financial database.

7 We analyze the characteristics of the companies that voluntarily disclose their compensation contracts. The dependent variable is a
measure of whether the company voluntarily discloses its compensation contracts. The independent variables include internal governance
measures (the largest shareholder’s ownership percentage, whether the company is government controlled and the ratio of independent
directors), external governance measures (a cross-listing indicator, a local marketization index and a GEM indicator), company
characteristics (age of the company since IPO, debt ratio and company size), and time and industry dummies. The regression results show
that companies with a more recent IPO and with government ownership are more likely to voluntarily disclose their compensation
contracts. The other variables have no significant effect on the likelihood of voluntary disclosure.
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Table 2 shows the industry distribution of the sample compensation contracts. The petroleum industry has
the highest number (27) of disclosed contracts. In terms of the percentage among companies in the same indus-
try, the pulp, paper and publishing industry has the highest percentage of disclosed contracts (16% with six
contracts). No companies in the financial and insurance industry voluntarily disclosed any compensation
contracts.

4. Analysis of executive compensation contracts

4.1. Degree of executive compensation disclosure

Some of the contracts are disclosed in detail, yet others provide only basic information. We assess the
degree of disclosure by examining whether the evaluation measure and the method of computing the perfor-
mance compensation are provided. The results are shown in Table 3.

Among the 228 compensation contracts, 129 (or 57% of the total) disclose the evaluation measure and the
formula for computing performance compensation, 25 (or 11% of the total) disclose only the formula for
performance compensation, 31 (or 14% of the total) disclose only the evaluation measures and 43 (or 19%
of the total) provide only the method of determining the executive compensation in principle, without any
details.

We then classify the contracts by central-, local- and non-government-controlled firms. Among the 43 con-
tracts that do not give evaluation measures and computing formula details, the majority (27 cases) are from
non-government-controlled firms and only five cases are from central government-controlled firms. In com-
parison, among the 129 contracts that disclose the evaluation measures and computing formula details, the
majority (67 and 28 cases, respectively) are from local- and central-government-controlled firms. The percent-
age of firms tells the same story. Whereas about 68% of the contracts from government-controlled firms
include evaluation measures and computing formula details, only 38% of the non-government-controlled firms
include the same details. In summary, government-controlled firms tend to disclose more information in com-
pensation contracts than non-government-controlled firms.

4.2. Contract parties in executive compensation contracts

In the conventional type of principal-agent relationship, shareholders are the principals and managers are
the agents. Hence, boards of directors represent shareholders in setting managers’ compensation contracts.
The contract parties in compensation contracts are normally the CEO or the senior management team led
by the CEO. However, in many Chinese listed companies, directors such as chairpersons and supervisors
are also considered to be contract parties. Thus, the contract parties may include the chairperson (and other
directors), the CEO (and his or her management team) and supervisors.

Table 4 presents statistics of the contract parties. Among the 228 executive compensation contracts, 97 con-
tracts were designed for the CEO and the management team, about 43% of the total sample. For example,

Table 3
Disclosure of executive compensation contracts.

Degree of disclosure Total Non-
government
controlled

Local
government
controlled

Central
government
controlled

Total 228 89 98 41
No disclosure of evaluation measures or performance

compensation calculation formula
43 19% 27 30% 11 11% 5 12%

Disclosure of evaluation measures only 31 14% 15 17% 14 14% 2 5%
Disclosure of calculation formula only 25 11% 13 15% 6 6% 6 15%
Disclosure of both evaluation measures and performance

calculation formula
129 57% 34 38% 67 68% 28 68%

Note: The percentages are calculated as the number of disclosures over the total number of contracts in each category.
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Avic Real Estate’s (stock code 000043) contract in 2010 was designed only for its CEO and other senior exec-
utives. Sixty of the contracts were designed for the chairperson, CEO and supervisors, representing approxi-
mately 26% of the total sample. One example is the contract disclosed by Redsun (stock code 000525) in 2008.
Forty-seven contracts (or 21% of the total) include the chairperson and CEO, but exclude supervisors as the
contract parties.

The difference in contract parties included in compensation contracts casts doubt on the effectiveness of
performance-based executive compensation. According to the basic principle of corporate governance, the
board of directors (and mainly the compensation committees of the board) sets executive compensation
and evaluates the subjects’ performance, and supervisors supervise the directors and executives’ actions. If
the board of directors sets the compensation for both directors and supervisors, then the monitoring role
of the board and supervisors may be thrown into doubt, which may jeopardize the effectiveness of executive
compensation contracts. Whether this issue has receded since the introduction of more stringent corporate
governance regulations is an interesting issue. The percentage of contracts with a chairperson as the contract
party in this sample is 49%, which is less than the 70% reported by Pan et al. (2006). The percentage of con-
tracts with supervisors as the contract parties is 29%, compared to the 36% in Pan et al. (2006). We thus
observe an improvement in the past decade. Compared to government-controlled firms, non-government-con-
trolled firms tend to have more compensation contracts for the chairperson of the board of directors, indicat-
ing that more chairpersons of non-government-controlled firms are involved in business operations.

4.3. Evaluation measures of performance in executive compensation contracts

Baker et al. (1988) argue that a company’s compensation policy consists of three components: the level,
functional form and components of compensation. The functional form includes pay–performance sensitivity
and the definition of performance evaluation measures. They argue that the level of compensation determines
a company’s ability to attract employees and that the functional form provides incentives that could determine
the future behavior of employees who are hired. The performance evaluation measures that should be included
in managerial compensation contracts remain in question. Holmstrom (1979) suggests that measures that bet-
ter reflect information on managers’ effort be included. Accounting information plays a stewardship role that
reflects manager effort. Thus, accounting profits are typically used to evaluate managerial performance. The
more strongly accounting profit and manager effort are related, the more effective the profit-based compensa-
tion contract. Stock price and non-financial measures can also be used to measure managers’ output. Accord-
ing to Banker and Datar (1989), the effectiveness of compensation contracts depends on the extent to which
the performance evaluation measures therein measure manager effort. The higher the accuracy and the less

Table 4
Contract parties in compensation contracts.

Total Non-government
controlled

Local government
controlled

Central government
controlled

228 89 98 41
CEO and other senior executives (excluding

directors and supervisors)
97 28 45 24
(43%) (31%) (46%) (59%)

Directors, supervisors and senior executives
(including CEO)

60 32 20 8
(26%) (36%) (20%) (20%)

Directors and senior executives (including CEO but
excluding supervisors)

47 24 17 6
(21%) (27%) (17%) (15%)

Managers (including middle-level and subsidiary
managers)

6 1 4 1
(3%) (1%) (4%) (2%)

Directors and supervisors (excluding managers) 5 2 3 0
(2%) (2%) (3%) (0%)

All employees (including directors) 5 0 3 2
(2%) 0% (3%) (5%)

No clear specification of parties 8 2 6 0
(4%) (2%) (6%) 0%
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noise involved in measuring managers’ behavior, the more accurately their effort level is reflected and the hea-
vier the weight of this measure in the compensation contract.

Murphy (2001) examines 177 executive compensation contracts in US companies, which include 428 perfor-
mance measures, both financial and non-financial. Almost every company uses accounting measures in their
annual monetary incentive plans. These accounting measures include sales, net profit, profit before tax, oper-
ating profit and EVA, among others. After analyzing the performance measures of the compensation contracts
of 317 companies, Ittner et al. (1997) conclude that 312 companies use accounting measures. Of these compa-
nies, 28.5% use earnings per share, 27.2% use net profit, 25.3% use operating profit or profit before tax, 13.7%
use sales and 12.8% use cash flow, with each company using 1.7 financial measures on average. The authors also
reveal that 114 (or 36%) of the companies use non-financial measures in their incentive plans. Of these, 36.8%
use customer satisfaction measures, 28% use non-financial strategic objective measures and 21% use product
and service quality measures, with each company using 2.3 non-financial measures on average.

Table 5 shows the overall evaluation measure statistics used in our sample of executive compensation con-
tracts. Among the 228 sample contracts, 160 disclosed evaluation measures between 2004 and 2010. The total
number of evaluation measures used is 715, comprising 475 financial measures, 237 non-financial measures,
and 3 fair value measures. All 160 contracts use financial measures, with each company using three on average.

Table 6 shows detailed statistics on the use of evaluation measures. Panel A presents the use of financial
measures. Compared with the results of Pan et al. (2006), contracts using a single financial measure decreased
from 42% to 33% (52 contracts) whereas contracts using multiple financial measures increased from 58% to
68% (108 contracts). These changes indicate that more companies are now using multiple financial measures
to evaluate the performance of top executives. Among the 52 contracts using a single financial measure, the
majority (43 contracts, or 27%) use the profit measure, but others use ROE, sales and EVA.

The profit measure is the most important financial measure. Among the 160 contracts that disclose execu-
tive evaluation measures, 146 (or 91%) use profit measures. The definition of profit varies: 72 contracts define
it as net profit, 33 define it as profit before tax, 19 do not clearly define it, 12 use the net profit after non-recur-
ring item adjustment and the remainder use the net profit growth rate.

Other measures such as sales and ROE are also frequently used, accounting for 39% and 32% of the total,
respectively. About 11% of the contracts use accounts receivable turnover, 7% use inventory turnover and 8%
use cash flow as financial measures. For example, in addition to the profit measure, Hailu-Boiler’s (stock code
002255) 2009 executive compensation contract includes inventory, accounts receivable and total asset turn-
overs, reflecting the company’s operating efficiency. Consistent with the results of Pan et al. (2006), we find
that Chinese listed companies continue to use profit, sales, ROE and other measures that reflect their profit-
ability to evaluate executives. However, we also observe an increasing trend of including measures that reflect
the operational efficiency of assets and cash flow adequacy, further diversifying the use of financial measures.

Panel B reports the use of non-financial measures. Among the 160 contracts, 79 (or 49%) use non-financial
measures, compared with only 34% in the study of Pan et al. (2006). This result shows that more companies
are using non-financial measures to evaluate their executives. The safety measure (43 contracts, or 27% of the
total sample) is the most popular non-financial measure, and includes production safety, economic safety,
political safety and corporate reputation. For example, in 2008, Huaxi Village (stock code 000936) used the

Table 5
Evaluation measures used in executive compensation contracts.

Total 2004 2005 2006 2007 2008 2009 2010

Disclosure of evaluation measures 160 21 15 8 14 34 32 36
Total number of evaluation measures 715 82 64 31 79 145 152 162
Average number of evaluation measures in each contract 4.5 3.9 4.3 3.9 5.6 4.3 4.8 4.5

Including

Average number of financial measures 3.0 3.0 2.7 2.6 3.6 2.9 3.1 2.8
Average number of non-financial measures 1.5 1.0 1.5 1.3 2.0 1.4 1.6 1.7

Average number of evaluation measures based on profit 2.1 2.2 2.1 2.3 2.4 1.8 2.5 1.9
Average number of evaluation measures based on non-profit measures 0.8 0.7 0.6 0.4 1.2 1.0 0.7 0.9

220 Y. Li et al. / China Journal of Accounting Research 6 (2013) 211–231



safety measure in its executive compensation contract with a weight of 20%. The second most popular non-
financial measure is the implementation of projects, which is used in 19 contracts (12%). Other notable non-
financial measures are company management and standard operations (11%), strategic development measures
(11%) and measures related to the development of the Communist Party of China (9%). Most of the non-
financial measures are much more subjective than the more objective financial measures. Thus, the execution
of these measures is worthy of further research.

Ittner et al. (1997) surveyed 114 executive compensation contracts with non-financial measures in the
United States. Their results show that 42 contracts (36.8%) use customer satisfaction as a non-financial
measure. Other non-financial measures include non-financial strategy completion status (28%), product
and service quality (21%), employee safety (16.6%) and market share (11.4%). The comparison shows
that whereas US companies are more likely to use measures of customer satisfaction, product quality
and employees, Chinese listed companies use fewer measures that reflect customer and employee
satisfaction.

Table 7 presents statistics on disclosure by year. From 2004 to 2010, companies disclosing evaluation mea-
sures always used financial measures in their executive compensation contracts. In comparison, the use of non-
financial measures experienced a significant jump in 2007, which is consistent with our observation that more
companies have introduced non-financial measures into their compensation contracts in recent years.

Table 6
Specific evaluation measures.

Contract number Percentage

Contracts that disclose evaluation measures 160

Panel A: Use of financial measures

Contracts using financial measures 160 100
Contracts using a single financial measure 52 33
Profit 43 27
Return on equity 4 3
Sales 1 1
EVA 1 1
Others 3 2
Contracts using multiple financial measures 108 68
Profit 103 64
Sales 62 39
Return on equity 51 32
Accounts receivable turnover 17 11
Operating cash flows 13 8
Inventory turnover ratio 11 7
Asset value increment rate 11 7
Asset-liability ratio 11 7
Sales volume 8 5
Output of productions 6 4
Others 61 38

Panel B: Use of non-financial measures

Contracts using non-financial measures 79 49
Security 43 27
Project completion 19 12
Measures related to the Communist Party 15 9
Operations management 18 11
Development and growth 18 11
Product or service quality and innovation 10 6
Scientific research and technological innovation 9 6
Employee satisfaction 7 4
Job attitude, professionalism and learning ability 7 4
Staff salaries 7 4
Others 41 26
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We present the evaluation measure disclosure statistics by company type in Table 8. It is evident that both
government- and non-government-controlled companies typically use at least one financial measure in their
executive compensation contracts, and that there is at least one financial measure of profitability in all of
the contracts. However, there is a marked difference among the companies in the use of financial measures
not related to profitability, such as asset turnover and cash adequacy ratios. A total of 48% of the contracts
in central-government-controlled companies and 44% of the contracts in local-government-controlled
companies use financial measures related to both non-profitability and profitability, compared with only
39% in non-government-controlled companies. Further, 70% of the contracts in central-government-
controlled companies, 46% of those in local-government-controlled companies and 41% of those in non-
government-controlled companies introduce non-financial measures. The use of non-financial measures is
clearly much higher in central government-controlled companies than in the other two types of companies.
Ittner et al. (1997) examine the factors that affect the use of non-financial measures in executive compensation
contracts in the United States, and find that regulated companies, companies with more innovative strategies
and companies with noisier financial measures tend to use non-financial measures to evaluate executives. In
Chinese listed companies, the use of non-financial measures differs across years and firm types. More studies
are required to better understand the factors that drive these differences.

Table 9 presents statistics for the weighting of the financial measures used in the sample compensation con-
tracts. Among the 228 contracts, only 57 clearly state the weight given to financial measures in the evaluation
system. The minimum weight is 30% and the maximum is 100%, with an average of 76%. For example, Zhong
Bai Holding’s (stock code 000759) 2006 executive compensation contract includes financial measures such as
net profit less non-recurring items, operating income, net asset growth rate less non-recurring items and oper-
ating cash flow per share. The weights of these measures are clearly stated to be 30%, 30%, 20% and 20%,
respectively.

Table 7
Evaluation measures by year.

Total 2004 2005 2006 2007 2008 2009 2010

Contracts that disclose evaluation measures 160 21 15 8 14 34 32 36
Contracts using financial measures 160 21 15 8 14 34 32 36

(100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)
Contracts using non-financial measures 79 5 6 3 9 20 16 20

(49%) (24%) (40%) (38%) (64%) (59%) (50%) (56%)

Contracts using financial measures with clear definitions 158 21 15 8 14 33 32 35
Contracts using financial measures based on profit measures 158 21 15 8 14 33 32 35

(100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)
Contracts using financial measures based on non-profit

measures
68 10 7 3 7 14 14 13
(43%) (48%) (47%) (38%) (50%) (42%) (44%) (37%)

Table 8
Evaluation measures by ownership.

Total Non-government
controlled

Local government
controlled

Central government
controlled

Contracts that disclose evaluation measures 160 49 81 30
Contracts using financial measures 160 49 81 30

(100%) (100%) (100%) (100%)
Contracts using non-financial measures 78 20 37 21

(49%) (41%) (46%) (70%)

Contracts using financial measures with clear
definitions

158 49 80 29

Contracts using financial measures based on
profit measures

158 49 80 29
(100%) (100%) (100%) (100%)

Contracts using financial measures based on
non-profit measures

68 19 35 14
(43%) (39%) (44%) (48%)
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The statistics by year show that the weight of the financial measures drops slightly after 2007. Before 2007,
the average and median weight for the financial measures is 83% and 100%, respectively, whereas after 2007
the corresponding figures are 74% and 70%, respectively. Panel B of Table 9 presents the statistics by company
type. It shows that the use of financial measures in executive compensation contracts is slightly higher in cen-
tral-government-controlled companies than in the other two types.

4.4. Performance standards in executive compensation contracts

Executive compensation contracts normally set certain performance standards. Companies then compare
the actual results with the performance standards to evaluate executives’ performance and determine their
compensation. In a monetary bonus plan, the performance standard of a performance evaluation measure
is a pre-determined target value. In addition to the performance evaluation measure and pay–performance
sensitivity, the performance standard is an important component of executive compensation contracts. As
expected, the level of compensation is different if an executive influences the performance standards of the
evaluation measures. Murphy (2001) uses statistical data from 177 US companies’ compensation contracts
between 1996 and 1997 to study performance standards. The study shows that 125 companies used a total
of 219 accounting performance standards. Of these performance standards, 144 are based on a single standard
and 88 (61%) use budgeting values as the evaluation measure standard. Another 22 firms (15%) use past per-
formance as the standard, 13 (9%) use standards that were at the discretion of the board of directors and 6
(4%) use a fixed value as the standard. Performance standards such as budget and past performance are
affected by internal management and hence are categorized as internal standards. Industry standards, the cost
of capital and fixed standards are normally not affected by internal management, and hence are categorized as
external standards. Murphy (2001) shows that when past performance has more estimation noise than peer
performance, companies are more likely to use external standards such as industry performance and the cost
of capital. Companies that use internal standards such as past performance or budgeted performance fluctuate
less in the level of executive compensation and carry out more earnings smoothing than companies that use
external performance standards. However, Murphy (2001) does not find significant firm performance differ-
ences between companies using internal and external standards. Murphy explains that the choice of internal
or external standards may reflect a company’s selection of managers and board of directors: the board of
directors may prefer predictable and smooth performance and executives may prefer a predictable and more
stable compensation package.

Table 10 shows statistics on the performance standards disclosed in the executive compensation contracts
by the Chinese listed companies in our sample. In the 160 contracts disclosing 715 evaluation measures (refer

Table 9
Weight of financial measures used in executive compensation contracts.

Year Number
of contracts

Average
weight (%)

Minimum
weight (%)

Median
weight (%)

Maximum
weight (%)

Panel A. Financial measures by year

Total 57 76 30 80 100
2004 6 79 45 90 100
2005 4 89 55 100 100
2006 3 83 60 90 100
2007 8 61 30 60 100
2008 14 69 40 65 100
2009 11 79 40 80 100
2010 11 85 50 95 100

Panel B. Financial measures by company type

Non-government controlled 16 77 40 80 100
Local government controlled 29 75 30 70 100
Central government controlled 12 78 40 88 100

Total 57 76 30 80 100
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to Table 5), we identify 453 financial measures with performance standards. Among these financial measures,
440 (97%) use a single performance standard and the rest use multiple performance standards. For example,
Chi Tian Hua’s (stock code 600227) 2008 executive compensation contract uses past performance as a stan-
dard for the ROE measure. Shenzheng Energy (stock code 000027) uses budget value and industry perfor-
mance as standards to evaluate ROE performance. It also uses budget value and past performance as
standards to evaluate the profit before tax measure in its 2008 compensation contract.

In our sample of contracts, 81% of the measures use a single internal standard as reference, with 64% based
on budget value and 17% based on past performance. Another 16% use a single external standard as reference,
with 13% based on a fixed standard. Qianjiang Motor (stock code 000913) uses a fixed ROE of 6.5% to eval-
uate its ROE performance measure. Shenzhen Tonge (stock code 000090) uses an ROE value from a govern-
ment regulation as its performance standard. Six measures use cost of capital as a performance standard. For
example, Jinxi Axle’s (stock code 600495) executive compensation contract uses the bank interest rate in the
same year as the performance standard to evaluate the ROE performance of its executives.

Among the 453 performance measures used between 2004 and 2010, 83% (81% of single standards and 2%
of multiple standards) use internal standards and 16% use external standards. The remainder use both internal
and external standards. These results are close to those reported by Murphy (2001), who finds that among 144
measures that use single standards, 85% use internal standards and 14% use external standards. Pan et al.
(2006) present statistics on the performance standards of 50 executive compensation contracts between
2002 and 2004. Their results show that 72% of the contracts use internal standards and 36% use external stan-
dards. However, their statistics are based on the number of companies rather than the number of performance
measures presented. Collectively, these results show consistently that most companies use internal standards as
their evaluation reference.

Table 10 presents the statistics by company type. In non-government-controlled companies, 123 financial
measures clearly indicate performance standards, with 89% of the companies using internal standards and 11%
using external standards. In central-government-controlled companies, 87 financial measures clearly indicate
performance standards, with 88% of the companies using internal standards and 12% using external stan-
dards. In local-government-controlled companies, 243 measures clearly indicate performance standards, with
78% of the companies using internal standards and 21% using external standards. It seems that local-govern-
ment-controlled companies use more external standards, especially fixed and industry standards.

Table 10
Performance standards used in executive compensation contracts.

Total Non-government
controlled

Local government
controlled

Central government
controlled

Number of performance standards with
clear definitions

453 123 243 87

Using a single performance standard 440 97% 119 97% 239 98% 82 94%

Including

Internal standards 366 81% 106 86% 189 78% 71 82%
Budget 292 64% 84 68% 148 61% 60 69%
Past performance 74 16% 22 18% 41 17% 11 13%

External standards 74 16% 13 11% 50 21% 11 13%
Fixed value 59 13% 11 9% 40 16% 8 9%
Industry value 9 2% 0 0% 9 4% 0 0%
Cost of capital 6 1% 2 2% 1 0% 3 3%

Using multiple performance standards 13 3% 4 3% 4 2% 5 6%
Including

Budget and past performance 10 2% 4 3% 1 0% 5 6%
Budget and industry 1 0% 0 0% 1 0% 0 0%
Budget and cost of capital 1 0% 0 0% 1 0% 0 0%
Budget and fixed value 1 0% 0 0% 1 0% 0 0%

Note: The percentage is calculated as the number of measures in each cell over the total number (453).
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4.5. Executive compensation structure

Executive compensation normally includes a basic salary, annual bonuses, stock-based incentive com-
pensation, long-term incentive compensation and allowances and welfare payments. Jensen and Murphy
(1990) argue that compared with monetary compensation, stock-based compensation encourages manag-
ers to work harder to improve firm value. According to the 1997 statistics on CEO compensation struc-
tures in 1095 US companies, basic salary accounts for 34.4% of total compensation, monetary bonuses
account for 20.51% and stock-based incentive compensation value accounts for 37.56% on average. In
some companies, the proportion of stock-based incentive compensation is even larger. For example, Tim-
othy Cook, the CEO of Apple Inc., received a basic salary of US$900,017 (2.3%), stock-based incentive
compensation of US$37,618,000 (95.4%)8 and non-stock-based incentive compensation of US$900,000
(2.3%) in 2011.

According to the WIND database, as at March 16, 2012, 347 Chinese domestic companies had imple-
mented stock-based incentive compensation plans, representing 15% of all A-share listed companies. Among
the 201 companies that voluntarily disclosed their compensation contracts, only 32 implemented (or passed
board of directors proposals on) stock-based incentive plans, which is only 16% of the total. Thus, monetary
salaries, including basic salaries and performance compensation, are still the main component of executive
compensation in listed companies. As there is no requirement for listed companies to disclose the components
of executive compensation in their annual reports, we could not obtain detailed statistics on the components
for every company. However, among the 228 voluntarily disclosed compensation contracts, only 68 provide
the exact basic salary amounts. We thus collected the total executive compensation from their annual reports
to calculate the amount of performance compensation and then analyzed the relative weighting of the basic
salary and performance compensation.9

Of the 68 compensation contracts that disclosed the exact basic salary amounts, seven contracts from 2004
are excluded because their companies’ annual reports do not report the total executive compensation amount.
We exclude another two companies that do not disclose the total compensation in their annual reports, nine
companies that underwent general manager changes and nine companies that disclose total compensation
amounts that are lower than the basic salary amounts.10 Thus, only 41 contracts are available to examine
the relative weighting of basic salary and performance compensation. The data on total executive compensa-
tion was extracted from the RESSET financial research database and missing data was manually collected
from the companies’ annual reports.

Panel A of Table 11 reports the descriptive statistics on performance compensation and basic salaries.
The average basic salary and performance compensation are RMB261,716 and RMB265,101, respectively.
The ratio of performance compensation to basic salary is 1.38 on average and the median ratio is 1.03,
indicating that performance compensation is generally higher than basic salaries. However, Panel B shows
that the average ratio varies with company type. In non-government-controlled companies, the ratio of
performance compensation to basic salary has an average of 1 and a median of 0.67. In local-govern-
ment-controlled companies, the average and median of the ratio are 1.63 and 1.36, respectively. In cen-
tral-government-controlled companies, the average and median of the ratio are 1.62 and 1.56,

8 Apple Inc.’s 2011 executive compensation table shows the value to be US$37,618,000. The company granted 1 million restricted stocks
to the CEO, the fair value of which is computed based on the daily market price of the stock. Fifty percent of the restricted stocks have a
restricted trade period of five years and the other half has a restricted trade period of ten years. Thus, the annual incentive of the restricted
stocks is worth US$37,618,000 based on the 10-year average.

9 Note that the weighting of basic salary and performance compensation is based on ex post total compensation data rather than the
design of the compensation contract. Thus, a lower performance compensation amount may only indicate weak executive performance
rather than a lower incentive.
10 Seven companies’ executive total compensation is lower than the reported basic salary. For example, Star Hi-Tech (000676) discloses

its chairman’s basic compensation as RMB600,000 in its 2010 compensation contract, with a basic salary of RMB480,000 and an
allowance of RMB120,000. The 2010 annual report discloses the chairman’s total compensation before tax as RMB313,000. The actual
profit is lower than the standard profit and the compensation contract states that if this is the case, then the corresponding proportion will
be deducted from the executive’s basic salary.
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respectively. The ratio of performance compensation to basic salary is apparently lower in non-govern-
ment-controlled companies than in the other two types.

To further examine the proportion of basic salary and performance compensation in the sample contracts,
we classify the sample into two groups: one with a ratio higher than 1 and one with a ratio lower than 1. Panel
C in Table 11 shows the statistical results after the grouping. Among the 41 observations, 18 contracts (or
44%) have a ratio lower than 1. Of these 18 contracts, 11 (or 61%) are from non-government-controlled com-
panies, a significantly higher proportion than the other two types of companies. This result is consistent with
that presented in Panel B. King Field (stock code 002239), a non-government-controlled company, disclosed a
compensation contract in 2008 that includes basic salaries (60%) and performance compensation (40%). The
results show that whereas non-government-controlled companies choose compensation structures with lower
incentive compensation, government-controlled companies and especially local-government-controlled com-
panies, prefer to use compensation structures with higher incentives.

Table 11
Descriptive statistics on compensation structure.

Number of
disclosures

Average
(RMB)

Minimum (RMB) Median (RMB) Maximum
(RMB)

Panel A: Descriptive statistics on basic salaries and performance compensation

Basic salary 41 261,716 24,000 180,000 1,080,800
Performance 41 265,101 1,600 200,000 1,079,600
Performance/basic salary 41 1.38 0.01 1.03 5.02

Panel B: Performance to basic salary ratio by ownership

Non-government controlled 16 1.00 0.04 0.67 4.00
Local government controlled 20 1.63 0.01 1.36 5.02
Central government controlled 5 1.62 0.03 1.56 3.06

Panel C: Relative weight of basic salary and performance compensation

Total Privately
owned

Local state-owned
enterprise

Central state-owned
enterprise

Performance compensation is lower than
basic salary

18 11 5 2
44% 69% 25% 40%

Performance compensation is the same as
or higher than basic salary

23 5 15 3
56% 31% 75% 60%

Total 41 16 20 5

Table 12
Methods for determining basic salaries.

Total Non-government
controlled

Local government
controlled

Central government
controlled

Total 228 89 98 41
Contracts that disclose the method of

determining basic salaries
108 28 60 20

Including

Basic salary is a fixed value 58 18 31 9
(54%) (64%) (52%) (45%)

Basic salary is a multiple of staff salaries 28 3 18 7
(26%) (11) (30%) (35%)

Basic salary is a percentage of total
remuneration

12 6 5 1
(11%) (21%) (8%) (5%)

Basic salary is a function of factors such as
assets and profit

8 0 5 3
(7%) (0%) (8%) (15%)

Basic salary is a multiple of profits 2 1 1 0
(2%) (4%) (2%) (0%)
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4.6. Computation of basic salaries

Basic salaries are typically determined by job responsibilities, which are not linked to a company’s
operating performance. This approach helps to protect executives’ interests by controlling the risk of per-
formance volatility. Table 12 presents a summary of the basic salary computation methods used in the
sample contracts. Among the 228 sample contracts, 108 disclose the methods of determining basic sal-
aries, representing 47% of the total contracts. Fifty-eight of these contracts (54%) use fixed basic salaries.
The percentage is higher in non-government-controlled companies (18 contracts, or 64%) and lower in
central-government-controlled firms (nine contracts, or 45%). For example, Ningbo Marine (stock code
600279) states its general manager’s basic salary in 2004 to be RMB100,000. Twenty-eight contracts
(26%) determine basic salaries based on the average employee salary. For example, Kingray Technol-
ogy’s (stock code 600390) 2009 executive compensation contract states that basic salaries should be
based on W0 � L � R � C, where W0 is five times the previous year’s national average employee salary
for government-controlled companies, L is an adjustment factor that is determined by firm size and
annual salaries adjustment coefficient, R is the basic salary adjustment coefficient and ranges from 0.8
to 1.2, and C is the weight that reflects an executive’s ranking (1 for the CEO and 0.6–0.8 for other
executives). The table also shows that whereas 30% and 35% of local- and central-government-controlled
companies respectively determine their executives’ basic salaries based on their employees’ basic salaries,
only 11% of non-government-controlled companies do so. Another 12 contracts (11%) regulate the pro-
portion of basic salaries in the total compensation package. For example, YingLiTe’s (stock code
000635) 2008 executive compensation contract states that the proportions of basic salary and perfor-
mance compensation are each 50%.

Eight contracts (7%) link basic salaries with performance measures and another two contracts (2%)
use a multiple of earnings to determine basic salaries. Lier Chemical (stock code 2258) states that its
2009 executive annual basic salaries are based on total assets, operating income, net profit and return
on equity. iFlyTek (stock code 2230) states that the basic salary of the chairperson of the board of
directors should be 0.25% of the net profit attributable to the shareholders of the parent companies
and that the basic salary of the general manager should be 80% of the chairperson’s basic annual salary.
It also states that the total basic salary of the chairperson and general manager should not be higher
than 1.5% of the budgeted net profit attributable to the parent company as agreed by the board of
directors.

Table 13
Formula for performance compensation calculation.

Total Non-government
controlled

Local government
controlled

Central government controlled

Contracts that disclose a formula 154 47 73 34

Including

Bonus = Fpay � b 59 38% 18 38% 30 41% 11 32%
Bonus = NI � b 63 41% 20 43% 31 42% 12 35%
Bonust=(NI � Equity � r) � b 9 6% 1 2% 3 4% 5 15%
Bonust = Bonust�1=� (1 + r) � b 10 6% 7 15% 2 3% 1 3%
Bonus = Apayemployee � m � b 11 7% 1 2% 5 7% 5 15%
Bonus = f(ROE) 2 1% 0 0% 2 3% 0 0%

Note: The percentage is calculated as the number of contracts in each cell over the total number of contracts for each category.
Bonus = Fpay � b is based on a fixed salary, multiplied by coefficient b. Fpay is a fixed amount, usually the basic salary. The calculation of
coefficient b is presented in Table 14.
Bonus = NI � b is based on profit. NI may be the current year’s net income or another measure based on profit.
Bonust = (NI-Equity � r) � b is based on the economic value added.
Bonust = Bonust�1 = � (1 + r) � b is based on past performance compensation, where r is the growth rate.
Bonus = Apayemployee � m � b is based on multiples of the average compensation of all employees.
Bonus = f(ROE) is based on ROE.
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4.7. Computation of performance compensation

Table 13 presents statistics on the methods used to compute performance compensation. Among the 228
sample contracts, 154 disclose the determinants of performance compensation, some 68% of the total sample.
Fifty-eight (38%) of the 154 contracts use the fixed compensation multiplied by a certain coefficient (denoted
as b) to determine the performance compensation. Coefficient b is typically determined by the performance
evaluation results, as illustrated in Table 14. For example, Shenzhen Zhenye (stock code 000006) states that
its executive annual incentive compensation should equal a personal incentive compensation base multiplied
by a company annual incentive compensation coefficient multiplied by a personal evaluation coefficient (b).

Sixty-three contracts (41%) determine executive compensation based on net profit with a multiple of coef-
ficient b. For example, Donger Erjiao’s (stock code 000423) executive compensation contract in 2004 states
that the annual performance compensation for all executives is 2% of the realized net profit, and that the allo-
cation coefficient b is determined by the individual executive’s performance evaluation. As such, the CEO’s
performance compensation should be (Net Income � 2% � b), where b is the allocation coefficient.

Nine contracts (6%) choose economic value-added (profit less the cost of capital) as a basis to determine
performance compensation. For example, Banner Technology’s (stock code 002106) 2000 executive compen-
sation contract states that its general manager’s annual performance compensation should equal (performance
compensation base � 2.5%), and that the annual performance compensation base should equal (net profit of
the current year –10% of net assets at the beginning of the year).

Ten contracts (6%) determine the current year’s performance compensation based on the previous year’s
performance compensation. For example, Cangzhou Mingzhu’s (stock code 2108) 2009 compensation con-
tract states that the Year N performance compensation should equal the Year N – 1 performance compensa-
tion multiplied by the company performance evaluation coefficient multiplied by a position evaluation
coefficient multiplied by a time coefficient.

Eleven contracts (7%) determine performance compensation based on a multiple of employee salaries. For
example, SZZT Electronics’ (stock code 002197) compensation contract in 2009 states that a general man-
ager’s performance compensation should equal p � b � c, where p is total employees’ salaries, b is a basic coef-
ficient formed by personal performance and c is the performance salary payout ratio, which is determined by
the company’s performance.

Finally, two contracts determine executive performance compensation based on ROE. Feicai Holding’s
(000887) executive compensation contract in 2004 states that when the annual ROE is less than or equal to
0%, the annual performance compensation is 0; when it is above 0%, every additional 0.1% corresponds to
an increase of RMB600 in performance compensation; and when it is above 3%, 6%, 10% and 15%, every
additional 0.1% corresponds to increases of RMB900, RMB1,200, RMB2,400 and RMB3,600, respectively.

We also present the statistics by company type. While 43% of non-government-controlled companies and
42% of local-government-controlled companies determine performance compensation based on a multiple of
profit, only 35% of central-government-controlled companies do so. By comparison, 15% of central-govern-

Table 14
Methods for calculating coefficient b.

Total Non-government
controlled

Government
controlled

Local government
controlled

Central government
controlled

Total contracts 228 89 139 98 41
Contracts that do not disclose the

method of calculating b

112 59 53 41 12
49% 66% 38% 42% 29%

Contracts that disclose the method of
calculating b

116 30 86 57 29

Including

b is a fixed value 15 4 11 6 5
13% 13% 13% 11% 17%

b = f (evaluation scores) 101 26 75 51 24
87% 87% 87% 89% 83%
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ment-controlled companies use EVA, whereas only 2% of non-government-controlled companies and 4% of
local-government-controlled companies do so. These results are related to the Interim Measures to Evaluate
Central-government-controlled Enterprise Managers’ Performance published by the SASAC in 2010, which
recognizes EVA as an effective evaluation measure. A total of 15% of private companies determine current
performance compensation on the basis of the previous year’s performance compensation, whereas only
3% of local- and central-government-controlled companies follow this approach. The last notable result is that
whereas 15% of central-government-controlled companies and 7% of local-government-controlled companies
determine performance compensation on the basis of a multiple of the average employee salary, only 2% of
non-government-controlled companies do so. This result indicates that government-controlled companies,
especially central-government-controlled companies, give more consideration to employee salaries when deter-
mining executive compensation, reflecting that executive compensation regulations do have an effect on gov-
ernment-controlled companies.

Table 14 presents statistics on the methods of determining coefficient b in the performance compensation
computation formula discussed in Table 13. From the 116 contracts in which coefficient b could be deter-
mined, 87% state that coefficient b is determined based on the evaluation results of the performance measures
and 13% give a fixed value for the coefficient. Central government-controlled companies have a greater ten-
dency to set b at a fixed value than non-government and local-government-controlled companies.

To minimize the risk of exposure to executives, compensation contracts normally set a ceiling and floor for
performance compensation. Table 15 presents the statistics on performance compensation ceilings and floors.
Forty contracts provide a performance compensation ceiling. Among these, 19 calculate the ceiling as a multi-
ple of the annual basic salary and 10 set a specific amount for the ceiling. Only 16 contracts provide a perfor-
mance compensation floor. Seven of these 16 contracts give a specific amount and another six set the floor at 0.

5. Conclusion and directions for future research

This study analyzes 228 executive compensation contracts voluntarily disclosed by Chinese listed firms
between 2004 and 2010, and finds the following main results.

First, central-government-controlled companies disclose the most information on compensation packages,
followed by local- and non-government-controlled companies. We mainly focus on the disclosure of perfor-
mance evaluation measures and compensation calculation methods.

Table 15
Ceilings and floors for performance compensation.

Total Non-government
controlled

Local government
controlled

Central government
controlled

Performance compensation with a ceiling

Total 40 13 18 9
Multiple of the basic salary 19 4 10 5
Fixed value 10 7 3 0
Ceiling without definition 4 0 1 3
Multiple of last year’s salary 2 0 2 0
Multiple of net profit 2 1 0 1
Ceiling for coefficient b 1 1 0 0
Multiple of salary standards 1 0 1 0
Multiple of the average staff salary 1 0 1 0

Performance compensation with a floor

Total 16 6 8 2
Fixed value (not zero) 7 6 1 0
Value of zero 6 0 5 1
Basic salary 1 0 1 0
Minimum wage of employees 1 0 1 0
Floor without definition 1 0 0 1
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Second, the evaluation measures in compensation contracts are still chiefly based on accounting profit mea-
sures, with only three companies using market return measures. We observe that an increasing number of
companies have used non-financial measures since 2007. In addition, non-financial measures are more widely
used by central-government-controlled companies than by their local- and non-government-controlled
counterparts.

Third, the performance standards used in evaluation measures are still mainly based on internal standards,
such as past performance and company budgets. Very few companies choose industry performance, cost of
capital and other external standards as standards to evaluate executive performance. Murphy (2001) argues
that it is easier for executives to manipulate internal standards than external standards. Thus, our results indi-
cate that Chinese listed companies fail to consider executives’ influence on performance standards when setting
executive compensation.

Fourth, 57 of the sample contracts disclose the weight given to financial measures in the evaluation system.
Compared with the years before 2007, both the average and median weight accorded to financial measures
drops significantly after 2007. We cannot offer any explanation for this change: it may be due to changing
executive compensation regulations introduced by the government or to the application of the new accounting
standards in 2007. We also find that the weight given to financial measures in central-government-controlled
companies is slightly higher than that in local- and non-government-controlled companies.

Fifth, the structure of executive compensation consists of basic salary and performance compensation, but
relatively little stock-based compensation. Most contracts set basic salaries at a certain fixed value. Some
contracts set them based on a multiple of the average employee salary. The basic salary amount is typically
not significantly different from the performance compensation amount, which is about half of the total com-
pensation. However, government-controlled companies offer greater performance compensation than non-
government-controlled companies.

Finally, most companies determine performance compensation based on profit or a fixed value in combi-
nation with the results of the executives’ performance evaluation. However, some companies determine per-
formance compensation based on past performance or average employee compensation.

Our survey results shed light on future executive compensation research in China. We have identified five
future research directions. First, performance evaluation measures vary significantly across companies. It
would be interesting to examine why companies choose different performance evaluation measures. Such
research would help to determine how companies should choose and balance the use of financial and non-
financial measures, and whether performance standards should be based on internal standards such as bud-
geting and past performance, or on external standards such as industry performance and cost of capital.
Answering these questions would help us to better understand how companies construct their compensation
packages.

The second direction is to determine which measures are more effective in motivating executives and mit-
igating agency problems. The answer to this question could help companies to design more effective compen-
sation contracts. The reactions of management to different measures are also unknown. The literature focuses
mainly on managers’ incentives to manipulate earnings to achieve their personal goals. However, there are
large variations in performance evaluation measures and performance standards. How can managers manip-
ulate so many measures and standards? Do they exhibit different kinds of opportunistic behavior? An under-
standing of managers’ reactions to performance measures would be useful in designing better compensation
contracts.

The third direction is to examine what motivates companies to voluntarily disclose compensation
contracts. There is a need for further analysis on the disclosure of company compensation policies. It
would also be interesting to examine how investors react to the voluntary disclosure of executive
compensation contracts. These research avenues would increase our comprehension of the function of
compensation contracts in company operations and offer policy implications for regulators of disclosure
policies.

Fourth, due to a lack of detailed information on the compensation regulations introduced by local govern-
ments, additional surveys and field studies are required to understand how local governments regulate com-
pensation and how central government regulations are enforced by local governments. How would different
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regulations by local governments affect company choices? Such research would help us to understand the
structure of compensation contracts in local-government-controlled companies.

Finally, previous studies often suffer from an omitted variable problem in their pay–performance sensitivity
analyses. In addition to the various forms of accounting profit evaluation measures, contracts contain many
non-accounting-profit measures, such as operating efficiency measures and cash flow measures, that are nor-
mally not controlled for in previous studies. Many companies also use non-financial measures. These omitted
variables may also have affected the current research findings.
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