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ARTICLE INFO ABSTRACT
Article history: This study examines the relation between province-level financial development
Received 25 April 2015 and the cost of equity in China. Our main findings are that (1) stock market
Accepted 26 April 2015 development reduces the cost of equity in general, but the effect diminishes sig-
Available online 16 June 2015 nificantly in state-owned enterprises (SOEs) and firms with high growth poten-
tial or innovation intensity and (2) banking development only marginally
JEL classification: lowers the cost of equity, but the effect is stronger in non-SOEs. Further anal-
G3 ysis reveals that stock market development substitutes for such institutional
G15 factors as accounting quality, law enforcement, stock market integration and
G18 the split-share structure reform in lowering the cost of equity. We also find that

lack of banking competition and banking marketization and under-develop-
ment of the non-state economy partially account for the weak effect of banking
- ' development on the cost of equity.

Cost of equity capital © 2015 Sun Yat-sen University. Production and hosting by Elsevier B.V. This
La‘f" and finance is an open access article under the CC BY-NC-ND license (http://creative-
China commons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

This study examines the impact of regional financial development on the cost of equity capital in China,
using a large sample of Chinese firms listed on the Shanghai Stock Exchange (SHSE) and Shenzhen Stock
Exchange (SZSE) over the period from 1998 to 2008. Specifically, following the approach of Jayaratne and
Strahan (1996) and Guiso et al. (2004a, 2004b), we investigate whether and how regional province-level finan-
cial development within the same country is associated with the cost of equity, and how the relation is

* Corresponding author. Tel.: +852 3442 7909.

E-mail addresses: achead@cityu.edu.hk (J.-B. Kim), mlizhiyk@yorku.ca (M.L.Z. Ma), hpwang@yorku.ca (H. Wang).
' Tel.: +1 604 736 2100x20204.
2 Tel.: +1 604 736 2100x20873.

http://dx.doi.org/10.1016/j.cjar.2015.04.001
1755-3091/© 2015 Sun Yat-sen University. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



244 J.-B. Kim et al. | China Journal of Accounting Research 8 (2015) 243-277

conditioned upon institutional infrastructures such as legal enforcement, accounting quality and other
regulations.

Over the past two decades, voluminous research has extensively examined the role of financial development
in lowering economy-wide uncertainty and increasing economic performance and growth in a cross-country
setting.® Nevertheless, previous research leaves still unresolved the question of whether and how financial
development, as an independent institutional factor, affects the cost of equity capital. This line of research sug-
gests that financial development reduces the cost of equity through enhancing liquidity provision (Levine,
2005), improving risk diversification (Acemoglu and Zilibotti, 1997; King and Levine, 1993b) and constraining
agency costs and information asymmetry (Grossman and Stiglitz, 1980). However, the relation between finan-
cial development and the cost of equity could be endogenous because both are likely to be affected by common
institutional infrastructures such as legal enforcement, disclosure regulation or security regulations. For exam-
ple, La Porta et al. (1997, 2002a) show that a country’s legal institution is a key determinant of its financial
market development and Rajan and Zingales (1998) and Brown et al. (2013) associate financial disclosure reg-
ulation with financial development. The cost of equity is shown to be associated with institutional factors such
as security regulations (Hail and Leuz, 2006), accounting disclosure requirements (Bushman and Smith, 2001;
Bushman et al., 2004) and insider trading regulations (Bhattacharya and Daouk, 2002).

Previous research also has paid relatively little attention to the impact of financial development on a firm’s
cost of equity in transitional economies and emerging capital markets, wherein certain unique characteristics
of their banking sector and stock markets, including state or government interventions in financial markets
may shape the relation in a different way. For instance, in China, the stock market is characterized by a gov-
ernment-controlled listing process and the dominance of state-owned and politically-connected firms with
preferential bank lending (Aharony et al., 2000; Li et al., 2008; Hung et al., 2012).# Existing evidence suggests
that financial development under this backdrop can increase the cost of capital. Particularly, using a cross-
country sample, Jain et al. (2012) find that state ownership increases the cost of equity. Their finding suggests
that in transitional economies like China where the stock market consists mainly of state-owned enterprises
(SOEs), stock market development can possibly increase shareholders’ investment risk and thus the cost of
equity. David (2008) shows that stock market development, coupled with short-sale constraints, engenders
a high level of liquidity and investor heterogeneity, thereby resulting in excessive speculative activities. The
banking sector in China is characterized by a lack of competition, and dominance of state-owned banks, lend-
ing discrimination against non-SOEs and lending preference to SOEs. In this setting, banking development
can possibly deteriorate capital allocation efficiency (Wurgler, 2000; Ding, 2005; Wiwattanakantang et al.,
2006; Claessens et al., 2008) and bank monitoring efficiency (La Porta et al., 2002b; Chen et al., 2011a).

Combined, an important implication from the above discussion is that financial development may not nec-
essarily decrease the cost of equity, and it may increase the cost of equity in certain scenarios. Therefore, the
direction of the relation between the two is, in general, an open empirical question. Examining this issue in the
Chinese setting is interesting and important for the following reasons. First, it helps us gain additional insights
into whether and how stock market and banking development determine the cost of equity, and how their
effects in emerging and transitional economies like China differ systematically from those predicted in devel-
oped economies. Second, China is the largest transitional economy in the world and its continuous and rapid
financial development since the 1980s represents features of an emerging market in general and also exhibits
unique Chinese characteristics. The richness of the common and unique features of China’s financial

3 For example, King and Levine (1993a), Levine (1997), Levine and Zervos (1998), and Beck and Levine (2002) examine relations
between financial development and economic growth in a cross-country setting; Raddatz (2006) examines relations between financial
development and uncertainty in economic growth in a cross-country setting. A notable exception is Guiso et al. (2004b) and Hasan et al.
(2009) in that both studies examine the relation in a single country setting of Italy and China, respectively. The consensus of these studies is
that financial development accelerates economic growth and/or reduces its uncertainty by providing better financial services such as more
efficient liquidity provision, better risk diversification and reduced information, agency and transaction costs.

4 For example, in China, overseas listing regulation requires approval from various government agencies such as ministries in central and
provincial governments and the China Securities Regulatory Commission (CSRC). Hung et al. (2012) report that SOEs with strong
political connections are more likely to be approved to list overseas, but their post-listing performance is worse, suggesting that their
approval is driven by political motivation or private benefits and may not lead to efficient capital allocation.
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development, along with its large cross-sectional or cross-regional variations, allows us to examine the relation
between regional (province-level) financial development and the cost of equity in a single country setting.

Third, a single country setting does not suffer from the confounding effects caused by other institutional
and country-level factors in cross-country studies which are difficult to control for. As prior research shows,
financial development in a country is shaped by the legal and regulatory considerations at the country level,
such as corporate and security laws, bankruptcy laws and accounting rules, which may contaminate its asso-
ciation with the cost of equity in a cross-country setting. However, this is not a concern in a single country
setting because regional financial development in each province is shaped by the same nation-wide legal
and regulatory considerations. Moreover, to the best of our knowledge, data on province-level institutional
characteristics are publicly available only in China. These data availability enable us to assess the moderating
effect of institutional infrastructures on the within-country relation between regional financial development
and the cost of equity.’

Finally, our evidence from a cross-province study can be generalized to cross-country research because
provincial financial markets are segmented and mimic national ones. Provincial financial markets in China
are normally geographically fragmented due to the informational advantages and monitoring efficiency asso-
ciated with geographical proximity. They also share home bias and market segmentation similar to those in
the U.S. and international settings.® For example, local investors have trading behaviors that differ signifi-
cantly from those of other investors in China (Lei and Seasholes, 2004) and provincial branches of large banks
are usually headquartered in the capital city or other large cities of a province. In addition, the level of inte-
gration of provincial and national financial markets represents an upper bound for the integration of national
and international markets.

Our empirical strategy involves measurement of financial development and the cost of equity. To empiri-
cally measure financial development, we consider both stock market and banking development. Specifically,
we measure stock market development as the ratio of market capitalization or market liquidity to GDP at the
province level, and banking development as the ratio of total bank loans to GDP in a province. As many listed
firms in China experienced relatively high growth opportunities during our sample period of 1998-2008, the ex
post realized return is unlikely to capture the real underlying cost of equity. We therefore employ the ex ante
expected cost of equity implied by market prices and earnings expectations to measure the cost of equity.

Our main results are summarized as follows. First, the cost of equity decreases with stock market develop-
ment, consistent with the well-documented effect of stock market development mitigating economy-wide
uncertainty. We find, however, that this effect is less pronounced in firms with higher growth or more intensive
innovation. This finding suggests that the government-controlled listing process in China fails to provide suf-
ficient equity financing to these firms. Second, banking development is weakly and negatively associated with
the cost of equity, consistent with the notion that the lack of banking competition and state-ownership of large
banks decreases banking efficiency. The association diminishes in firms with higher growth or more intensive
innovation, consistent with findings in prior cross-country studies (Brown et al., 2013; Hsu et al., 2014) that
banking development generally does not support firm growth and innovation. Third, stock market and bank-
ing development have virtually no impact on the cost of equity for SOEs, while they have a significant impact
on reducing the cost of equity for non-SOEs. This finding suggests that government intervention in SOEs
adversely affects the benefits of financial development.

We next examine the moderating effects on the negative relation between stock market development and the
cost of equity of institutional factors such as earnings quality, law enforcement, stock market integration and
the split-share structure reform. We find that the negative relation is stronger in regions with lower earnings
quality and/or weaker law enforcement, implying that stock market development substitutes for these

5 For example, Fan et al. (2011) provide a comprehensive database on the marketization index and sub-indexes that proxy for the
institutional development in a province or provincial municipal city in China from 1998 to 2010. These measures cover the following
aspects of marketization: the relation between the government and market, the development of non-state sectors, product market and
factor market in the economy and the development of market intermediary and the legal environment.

6 Petersen and Rajan (2002) find that the U.S. banks rely heavily on local deposits and lend in their business, and Garcia-Herrero and
Vazquez (2007) report substantial home bias in the international allocation of bank assets. Refer to Ivkovic and Weisbenner (2005),
Pirinsky and Wang (2006) and Lee (2011) for home bias and state-level market segmentation in the U.S. stock market.
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institutional infrastructures in reducing the cost of equity. We also find that the negative relation is weaker in
regions with high market integration and in the period subsequent to the share-issue structure reform in 2005.
The evidence supports the notion that by providing more investment freedom and risk-sharing benefits, the
cost of capital effect of stock market development substitutes for those of stock market integration and the
split-share structure reform. The above findings, taken together, suggest that stock market development sub-
stitutes for various institutional factors in lowering the cost of equity.

Then we explore how banking development characteristics and related institutional factors account for the
weaker effect of banking development on reducing the cost of equity. We find that the cost of equity effect of
banking development is weaker in regions with low banking competition, low banking distribution efficiency
and a low degree of development of the non-state economy. Finally, our baseline results are robust to control-
ling for the moderating effects of institutional factors, potential endogeneity with respect to stock market
development and banking development, and the use of alternative proxies for stock market development,
banking development and the cost of equity. Overall, our findings suggest that stock market development
is an independent institutional infrastructure that affects the cost of equity.

This study contributes to the existing literature in the following ways. First, it extends research on the rela-
tion between institutional and legal factors and the cost of equity. Prior studies show that the cost of equity is
inversely associated with a number of institutional factors, including enforcement of insider trading regula-
tions (Bhattacharya and Daouk, 2002), accounting disclosure rules, security regulations and cross-listing
(Hail and Leuz, 2006, 2009), and effective corporate governance (Chen et al., 2009, 2011b). In contrast,
Ben-Nasr et al. (2012) and Jain et al. (2012) show that the cost of equity increases in government ownership.
Complementing these studies, we provide original evidence that stock market development is another indepen-
dent institutional infrastructure that lowers the cost of equity, but its effect is discounted for SOEs relative to
non-SOEs.

Our study is also closely related to recent research on financial development and innovation. In a cross-
country setting, Brown et al. (2013) and Hsu et al. (2014) report that stock market development increases
long-run growth in research and development (R&D) investment and innovation, particularly for small firms,
whereas credit market development has little impact on its growth. Our finding that the inverse relation
between regional stock market development and the cost of equity is weaker for growing and innovative firms
in China provides counterevidence to that of Brown et al. (2013) and Hsu et al. (2014), and points to a weak-
ness of the stock market development in China.

In addition, our study advances research on the interaction between stock market development and insti-
tutional factors in affecting the cost of equity, for which prior studies report both a substitutive and a com-
plementary relation. Specifically, Ball (2001) argues that accounting infrastructure complements the overall
economic, legal and political infrastructures in forming a disclosure system that affects the cost of equity.
In contrast, Hail and Leuz (2009) show that strengthened investor protection via U.S. cross-listing substitutes
for home country legal protection in decreasing equity costs. Chen et al. (2009) also report that national legal
protection substitutes for firm-level governance. Extending these studies, we show that stock market develop-
ment substitutes for accounting quality, legal enforcement, market integration and the national split-share
structure reform in lowering the cost of equity.

Moreover, our study is relevant to the literature on financial development in China. Allen et al. (2005) show
that finance is not the key driver for economic growth in China; Guariglia and Poncet (2008) and Chang et al.
(2010) also find that banking development is not either. / In contrast, Hasan et al. (2009) document that stock
market development does facilitate economic growth in China. Extending these studies, we find that banking
development weakly decreases the cost of equity, while this cost-decreasing effect is significant for stock mar-
ket development. Our result that the lack of banking competition accounts for the weak effect of banking
development on lowering the cost of equity is also consistent with prior evidence about the negative features
of the banking sector in China (e.g., Lin et al., 2012).

7 Guariglia and Poncet (2008) and Chang et al. (2010) report that banking development decreases or is unrelated to economic growth in
China, respectively.
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Lastly, our evidence has policy implications to financial market regulators in China and other transitional
economies. The banking system in China has been undergoing a series of regulatory reforms since the 1990s,
but their effectiveness is controversial (Ho, 2012).% Our result about the weak equity cost effect of banking
development shows the necessity and urgency of deepening the ongoing banking reforms and suggests that
alleviating lending discrimination against non-SOEs, improving banking competition and developing the
non-state economy may be possible reform avenues. The findings about the abated effect of stock market
development on lowering the cost of equity in SOEs, innovation-intensive firms, and/or firms with high
growth potential highlight the importance of reforming the IPO regulations to offer a level-playing field to
these firms.

The remainder of this study is organized as follows. Section 2 presents a brief overview of the institutional
background. Section 3 develops relevant theories. Section 4 describes the research design. Section 5 reports the
main results. Section 6 conducts further analysis. Section 7 performs robustness checks. The final section,
Section 8, concludes the paper.

2. Institutional background

The financial system in China includes a fast growing equity market and a large state-controlled banking
sector. The equity market consists of two stock exchanges SHSE and SZSE, and it is the largest stock market
among emerging economies in terms of the ratio of market capitalization to GDP (Allen et al., 2012). Since its
establishment in 1990, the stock market in China has been growing rapidly and plays an increasingly significant
role in the Chinese economy and the world economy.® Despite its enormous size and rapid growth, the stock
market in China has some downside characteristics that constrain its capital allocation role. One of the most
ominous is that the listing process favors SOEs and private firms with political connections. China’s stock mar-
kets were initially used as a vehicle for privatizing SOEs rather than raising capital for firms with growth oppor-
tunities (Ayyagari et al., 2010). Since the establishment of the stock markets, there has been a split-share
structure in listed SOEs—approximately two-thirds of shares owned by the state and legal persons were not
tradable. '° This predominance of non-tradable shares in listed SOEs constrains risk-sharing and stock liquid-
ity, and posed a major problem in the Chinese stock market. In April 2005, CSRC initiated the split-share struc-
ture reform to convert all non-tradable shares into tradable shares, and most listed SOEs were required to
complete the reform by the end of 2007. In spite of improvement over time, the listing process still favors
SOEs, particularly those in strategic industries and in regions with stronger local political connections (Li
et al., 2008). Under such circumstances, the stock market development in China implies that more equity fund-
ing resources go to SOEs; therefore, it may not lead to an overall reduction of systematic risk and improvement
of capital allocation in the economy. In addition, the Chinese stock market also features excess speculation and
high turnover, mainly driven by retail investors (Bailey et al., 2009; Allen et al., 2012). As of the end of 2008, the
annual stock turnover ratios in SHSE and SZSE have reached 392.52% and 469.11%, respectively.

The banking system in China is much larger than its equity market and Chinese firms rely heavily on bank
loans for their external financing needs. The banking sector has experienced rapid growth and consistent
reforms since 1980. It was initially dominated by the big four state-owned banks, but the number of collective,
private and foreign banks continues to grow. ' However, the big four state-owned banks still dominate the

8 These reforms in the 1990s include, for example, separating policy banks from commercial banks, transforming urban credit
cooperatives into commercial banks, granting limited licenses to foreign banks and non-state banks, and introducing standard accounting
and prudential norms. More reforms were implemented after China’s entry into the World Trade Organization (WTO) in 2002, such as
liberalizing interest rates, increasing operational freedom and partially privatizing state-owned banks.

° By the end of 2008, the equity market in China is the fourth largest in the world, with 1625 stocks listed on the two stock exchanges; it
has total market capitalization of RMB 12136.6 billion, accounting for 40.37% of GDP in China (China Securities Regulatory
Commission (CSRC), 2008).

19" A legal person is defined as “an organization that has capacity for civil rights and capacity for civil conduct and independently enjoys
civil rights and assumes civil obligations in accordance with the law.” (The General Principles of Civil Law of the People’s Republic of
China, 1986, Chapter I1I).

"' The four largest banks in China are Agricultural Bank of China (ABC), Bank of China (BOC), Industrial and Commercial Bank of
China (ICBC) and People’s Construction Bank of China (CBC).
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banking sector and they favor SOEs and private firms with political connections in their lending decisions,
discriminating against other non-SOEs such as small town and village enterprises and other private firms
(Brandt and Zhu, 2000; Chang et al., 2010; Lu et al., 2012).'? State-owned banks are the least efficient in per-
forming banking functions, while foreign banks are the most (Berger et al., 2009). Government intervention
over lending and other banking services still remains, although this intervention is decreasing over time (Ho,
2012). The banking sector also lacks competition despite continuous banking reforms such as improving bank
governance, partially privatizing state-owned banks and bringing in strategic foreign investors. Lin et al.
(2012) report that by the end of 2009, the big four banks have market share of 52.1% and 46.5% in terms
of deposits and loans, respectively.

3. Theoretical framework
3.1. Stock market development and the cost of equity

Stock market development generally lowers the cost of equity by improving liquidity provision, informa-
tion production, risk diversification and external monitoring. First, stock market development increases
liquidity provision and decreases liquidity shocks for firms that rely on external financing and/or have high
liquidity needs (Aghion et al., 2004; Levine, 2005; Raddatz, 2006; Hasan et al., 2009), and thus improves cap-
ital allocation efficiency in the economy (Wurgler, 2000). Recent studies of Brown et al. (2013) and Hsu et al.
(2014) report that stock market development supports technical innovations and long-run R&D investment,
primarily for small firms that rely more on equity financing. High liquidity, capital allocation efficiency and
advanced technology decrease investment risk, and consequently, investors demand a lower required rate
of return for providing capital.

Second, with the development of the stock market, market participants face more intense competition and
have stronger incentives to seek private information and trade on it (Grossman and Stiglitz, 1980; Kyle, 1984;
Holmstrom and Tirole, 1993). This helps lower information asymmetry between informed and uninformed
investors (Holden and Subrahmanyam, 1992, 1994; Foster and Viswanathan, 1993), alleviate adverse selection
problems and ultimately reduce the cost of equity. >

Third, stock market development expands the investor base and improves market liquidity. This facilitates
cross-sectional risk diversification and inter-temporal risk-sharing, which in turn reduces the cost of equity.
Idiosyncratic risk is not easily diversifiable and usually priced in reality (Merton, 1987; Ang et al., 2010;
Malkiel and Xu, 2006). However, the improved risk diversification and risk-sharing in a more developed stock
market help investors better diversify idiosyncratic risk, which in turn lowers the cost of equity.

Fourth, stock market development improves external monitoring over invested firms, which alleviates stan-
dard agency problems, and thus, lowers the cost of equity. It also facilitates the incorporation of firm-specific
information into stock prices; as a result, previously disadvantaged outside investors are now better informed,
have stronger monitoring capability and are exposed to less agency problems (Diamond and Verrecchia, 1982;
Jensen and Murphy, 1990). Moreover, financial development also encourages information search by sophis-
ticated investors and facilitates their external monitoring. Enhanced external monitoring better curbs manage-
rial opportunism and lowers agency costs, and ultimately, the cost of equity decreases (Healy and Palepu,
2001; Ashbaugh-Skaife et al., 2()06).14 The above discussions, taken together, suggest that stock market devel-
opment is inversely associated with the cost of equity.

12 For example, Lu et al. (2012) suggest that Chinese non-SOEs can reduce lending discrimination through holding bank ownership and
then they enjoy benefits of lower interest expense and better lending terms.

13 Armstrong et al. (2010) and Akins et al. (2012) argue that information asymmetry increases the cost of equity and that this effect is
magnified in illiquid and imperfect markets, suggesting that stock market development mitigates the adverse cost of capital effect of
information asymmetry.

!4 Bhide (1993) posits a contrasting view that higher liquidity, which is associated with the more developed U.S. stock markets, reduces
institutional investors’ and other investors’ monitoring incentives, because it is cheaper and easier to sell shares of poorly-performing firms.
This argument implies that stock market development may increase the cost of equity. However, Ashbaugh-Skaife et al. (2006) suggest
that this is not a concern since institutional investors decrease the cost of equity through undertaking careful corporate governance and
reducing agency cost.
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However, some unique characteristics of the Chinese stock market suggest that stock market development
may increase the cost of equity. First, the initial objective of stock market development in China was not to
improve capital allocation efficiency but to facilitate external financing to SOEs and politically-connected
firms. Hence, unlike most developed stock markets around the world, the Chinese stock market may not pro-
vide sufficient funding to growing or innovative firms which are the drivers of economic growth. Second, the
Chinese stock market has fewer institutional investors and financial analysts compared with more mature
stock markets, and is dominated by individual investors who lack privileged access to inside information
and often exhibit irrational trading behavior (Eccher and Healy, 2000; Yeh and Lee, 2000). Accordingly,
the stock market development in China may play only a limited role in facilitating the incorporation of private
information into stock prices, reducing information asymmetries or enhancing external monitoring. Lastly,
the Chinese stock market is also characterized by high turnover and excessive speculation driven by retail
investors (Bailey et al., 2009; Allen et al., 2012). Both features discourage investors from relying on fundamen-
tals. In addition, external monitoring is weakened because transient investors have no incentives and power to
monitor management closely (Xu and Wang, 1999).'> Combined, the stock market development in China may
not necessarily enhance, or may even possibly deteriorate, the efficiency in economy-wide capital allocation
and external monitoring. This may in turn increase systematic risk, and thus, the cost of equity.

The above reasoning from both sides suggests that stock market development is a key factor in influencing
the cost of equity. However, whether it decreases or increases the cost of capital in such an emerging stock
market as China cannot be directly inferred from existing studies. In addition, the trade-off between the pos-
itive and negative impacts of stock market development may differ between SOEs and non-SOEs. Government
ownership in SOEs brings about government interference and expropriation, and increases the cost of equity,
as shown by Ben-Nasr et al. (2012) in a cross-country setting. In addition, SOEs in China may not use equity
financing efficiently to maximize shareholder value even though they are favorably treated in the IPO process
and have better equity funding with stock market development. In contrast, non-SOEs, though they are dis-
advantaged in the equity financing process, tend to make more efficient use of the funding and liquidity asso-
ciated with stock market development.

3.2. Banking development and the cost of equity

Banking development in general is expected to decrease the cost of equity for several reasons. First, banks
play an important role in providing liquidity and external funding to borrower firms, and higher firm liquidity
generally lowers economy-wide systematic risk (Diamond and Dybvig, 1983). In addition, financial develop-
ment, particularly banking development in developing economies, allows better inter-temporal risk-sharing
and mitigates stock return volatility (Allen and Gale, 1995). Further, banking development facilitates private
information production because banks and other financial intermediaries (e.g., credit rating agencies) are
information producers and processors for borrower firms (Ramakrishnan and Thakor, 1984). Given that
information production involves large fixed costs, banking development improves the economies of scale
and lowers the production cost (Diamond, 1984; Veldkamp, 2006). Lastly, with privileged access to borrowers’
inside information, banks are better able to monitor borrower firms at a low cost (Diamond, 1984; Fama,
1984). Banking development strengthens a bank’s external monitoring over its borrowers, thereby mitigating
potential moral hazard and adverse selection problems associated with the information asymmetry between
potential borrowers and outside capital suppliers. The above reasoning suggests that banking development
mitigates economy-wide systematic risk and reduces the cost of equity capital.

However, some unique features of the banking sector in China weaken the potential mitigating effect of
banking development on the cost of equity. First, the big four state-owned banks in China have dominant
market share in the banking sector and one of their primary goals is to support SOEs and politically-con-
nected firms (Brandt and Zhu, 2000; Chang et al., 2010). Accordingly, their focus is not on traditional banking
functions such as liquidity provision, information production, capital allocation, risk-sharing and external

15 Xu and Wang (1999) provide anecdotal evidence that the effective turnover ratio in the Chinese stock market ranges from 700% to
1000%.
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monitoring. Evidence shows that their liquidity provision and credit allocation are far from efficient since their
lending decisions depend primarily on political motives rather than on the borrowers’ credit quality (Cull and
Xu, 2005; Cull et al., 2009). A variety of government interventions, such as credit and interest rate controls,
state guarantees and government-directed lending policies, grant further lending privileges to SOEs.
Meanwhile, they also exacerbate lending discrimination against other non-SOEs such as small town and vil-
lage enterprises and private firms.

Second, state-owned banks do not have a strong motivation to produce firm-specific information and mon-
itor borrower firms because they cannot force SOEs to repay their loans without causing political problems
(Chang et al., 2010; Chen et al., 2011a). This weakness could lead to an economy-wide unfavorable effect
and increase systematic risk especially for SOEs. Third, the historical market segmentation and government
interference in the Chinese banking sector deter banking competition. Insufficient competition also deterio-
rates banking efficiency in allocating capital (Lin et al., 2012), which has an economy-wide effect and increases
systematic risk. '® Since banking development without structural reform does not alleviate and even worsens
these inherent problems, it may not bring about an overall improvement of bank functionality to generate
beneficial economy-wide effects and decrease the cost of equity.

Therefore, the effect of banking development on the cost of equity depends on the trade-off between the
positive and negative sides of banking development in China. This trade-off may differ between SOEs and
non-SOEs. Due to government interference and expropriation, SOEs in China do not utilize their privileged
loan financing efficiently for shareholder value maximization, even though their privileged loan financing
increases with banking development. In contrast, non-SOEs are more sensitive to, and thus more efficiently
use increased funding associated with banking development, which alleviates lending discrimination against
them to a certain extent.

4. Research design
4.1. Data and sample

Our accounting and stock market data are collected from the China Securities Markets and Accounting
Research (CSMAR) database, and firm ownership data from the China Center for Economic Research
(CCER) database. We obtain most measures for institutional factors from a database on province-level insti-
tutional development in China developed by Fan et al. (2011). We start with a sample of listed firms on SHSE
and SZSE for the period of 1998-2011 to retrieve firm-level stock market and accounting data to compute
measures of ex ante cost of equity capital, stock market development and banking development. However,
calculating the ex ante cost of equity capital measures requires at least three-year-ahead earnings’ data, and
therefore, our final sample spans the period from 1998 to 2008. We also eliminate firm-years with missing data
for control variables. We winsorize all variables at the st and 99th percentiles of their empirical distributions
to mitigate the impact of outliers. Following Hail and Leuz (2006, 2009), we do not exclude firms in the finan-
cial and utility industries. Our final sample consists of 10,321 firm-years for 1281 non-financial and financial
firms listed on SHSE and SZSE from 1998 to 2008.

4.2. Implied cost of equity capital measures

We use the ex ante implied cost of capital to measure the cost of equity capital. Both the ex ante implied
cost of capital and the ex post realized stock return are two widely used cost of capital measures. Compared
with the ex ante measure, the ex post measure is noisier and incurs non-trivial estimation errors because it also

16 Specifically, the four state-owned banks have their own specialization in a designated sector of the economy, and the central bank’s
strict control over interest rates for deposits and loans prohibits price-based competition (Wong and Wong, 2001). The main responsibility
of ABC was to receive deposits in rural areas and extend loans to agricultural production projects and township industries. The CBC
focused on appropriating funds for capital construction from the state budget through the Ministry of Finance. The BOC focused on
deposits and loans for foreign exchange and international transactions, and the ICBC focused on the financing of commercial and
industrial activities in urban areas.
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captures shocks to a firm’s growth opportunities (Stulz, 1999) and incorporates differences in expected
growth rates (Bekaert and Harvey, 2000; Hail and Leuz, 2006).!” This weakness is especially severe in
China’s stock market where many listed firms are at the growth stage, shocks to a firm’s growth opportunities
are frequent and the growth rates of expected future cash flow vary substantially across investors. In contrast,
the ex ante cost of equity measure is free from these problems because its valuation models explicitly control
for both future cash flows and growth potential in the estimating process (Hail and Leuz, 2006, 2009).
Therefore, the ex ante measure is more appropriate in capturing the underlying cost of equity for listed firms
in China.

Following Hail and Leuz (2006, 2009) and Ben-Nasr et al. (2012), we adopt four implied cost of equity mea-
sures derived by the estimation methods proposed by Gebhardt, Lee and Swaminathan (GLS, 2001), Botosan
and Plumlee (DIV, 2002), Easton (price-earnings-growth (PEG), 2004), and Ohlson and Juettner-Nauroth
(OJN, 2005), denoted by Rgrs, Rprv, Rpeg, and Royy, respectively. Different from the case in the U.S. setting,
the analyst forecast data in China are unavailable for the majority of our sample years (1998-2004). We thus
follow Chen et al. (2011a) and use realized one-year-ahead earnings to substitute expected future earnings for
all model estimations. Although realized earnings have high volatility and add noise to our estimation to some
degree, they do not systematically inflate the cost of capital estimation as do analysts’ earnings forecasts in the
U.S. setting. 18 Among the four measures Rgrs, Rpry, Rprg and Royy, wWe use Rgrs in most of our empirical
analysis because prior studies consider it the best measure in China’s capital market (Chen et al., 2011a). Rp
is possibly subject to estimation error because Chinese listed firms do not often distribute dividends. Rprs and
Royy require positive EPS growth and apply to only a non-representative small subsample with consistent
earnings growth, which may cause severe selection bias. For example, only 4509 and 3953 out of 10,321 obser-
vations in our final sample have Rprs and Rp,y values, respectively. Although Rprg is a preferable measure in
the U.S. setting (Botosan and Plumlee, 2005), it is not the best one in China. Therefore, we employ Rg; s as
our main measure rather than using the average of all implied cost of equity measures which is often used in
the U.S. or other international studies. A description of the detailed procedures for estimating Rgrs, Rprrs
Rprg and Rpyy i1s summarized in Appendix B.

4.3. Financial development measures

In our main tests, we use stock market and banking development to proxy for financial development.
Following the conventional literature (e.g., Demirguc-Kunt and Levine, 1996; Wurgler, 2000), we adopt both
value-based and liquidity-based measures for stock market development, that is: (i) the ratio of total market
value of all shares listed on SHSE and SZSE at the end of a year to GDP in the same year, denoted by
MKTCAP and (ii) the ratio of the total market value of all shares traded in a year to GDP in the same year,
denoted by MKTLIQ. We also use the average of MKTCAP and MKTLIQ, denoted by FIN 41 as an alter-
native measure. Following Wurgler (2000) and other financial development studies, we measure banking
development as the ratio of annual total bank loans to GDP, denoted by CREDIT. We calculate these mea-
sures for each province or a province-level municipality where banks and listed firms are headquartered at the
fiscal year end (Hasan et al., 2009; Ayyagari et al., 2010). Appendix C reports the mean values of these stock
market and banking development measures by year and by province.

4.4. Model specification

We estimate the following ordinary least squares (OLS) regression model for our main analysis, extending
Hail and Leuz (2006, 2009), Chen et al. (2011a, 2011b) and Ben-Nasr et al. (2012):

17" Additional criticisms to the realized return measure are that it is a poor and potentially biased proxy (Elton, 1999), its standard
techniques require a fairly long time-series (Stulz, 1999) and that it generates large standard errors and produces imprecise estimates (Fama
and French, 1997).

18 Specifically, in the U.S. setting, analysts forecasts are, on average, optimistically biased (e.g., O’Brien, 1988; Richardson et al., 2004)
and this optimism likely leads to an upward bias in the estimated cost of capital (e.g., by 2.84% as reported in Easton and Sommers, 2007).
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CC;, = ag + o FIN;; + oo SIZE,;, + 03MB;, + 04BETA;; + osMOM ;; + agROE;, + 07 LEV ;, + agCPI
+ OCgCROSSL[ST” + OCI()ACCT,‘[ + allREFORMi[ + OC;Z[}EAR, + OC/EJINDJ + & (1)

where CC refers to one of the four implied cost of equity capital measures: Rgrs, Rpry, Rosv and Rpgg. FIN
refers to the stock market development measures MKTCAP, MKTLIQ, FIN 4y, or the banking development
measure CREDIT. Model (1) controls for other known determinants of the cost of equity used in related stud-
ies (Hail and Leuz, 2009; Chen et al., 2011a, 2011b; Ben-Nasr et al., 2012): firm size measured as the natural
logarithm of the market value of equity SIZE; book value to the market value of equity MB; market beta
BETA; return momentum MOM; ratio of earnings to book value of equity ROE; ratio of total liabilities to
total assets LEV; inflation rate in the future twelve months CPI; dummy for cross-listing CROSSLIST; indi-
cator variable ACCT for the implementation of the new accounting standards in 2007; indicator variable
REFORM for the split-share structure reform in 2005; and dummies YEAR and IND for fixed year and indus-
try effects. We expect o to be negative if stock market development and banking development decrease the
cost of equity. Drawing on prior studies, we expect the coefficients on SIZE, MB, MOM, ROE and ACCT
to be negative, while those on BETA, LEV and CPI to be positive. We do not make directional predictions
for coefficients on CROSSLIST and REFORM. '°

5. Empirical results
5.1. Descriptive statistics

Table 1 presents summary statistics for the full sample with Panel A providing descriptive statistics for all
main test variables. The means (medians) of the implied cost of equity capital measures Rsrs, Rpry, Rprg and
Royn are 6.873% (5.610%), 8.856% (4.850%), 11.238% (9.130%) and 14.844% (12.821%), respectively. These
estimates are consistent with prior studies on Chinese, U.S. and international capital markets. Specifically,
the reported mean Rg;g is comparable to that of 6.600% for Chinese listed firms in Chen et al. (2011a)
and 7.690% for forty countries in Hail and Leuz (2009). The mean Ry of 8.856% is comparable to that
of 11.40% in Botosan and Plumlee (2002). The mean Rpzs; of 11.238% is consistent with a figure of
13.080% in an international setting in Hail and Leuz (2006). The mean Ro,y of 14.844% is comparable to that
of 12.440% for Chinese listed firms in Shen (2007) and 13.77% in Hail and Leuz (2006). For the stock market
development measures, the mean (median) of the capitalization-based measure MKTCAP is 0.163 (0.102)
which is consistent with the reported value of 0.139 by CSRC (2008) for the same period, and the mean (med-
ian) of the liquidity-based measure MKTLIQ is 0.659 (0.390). The mean banking development measure
CREDIT is 1.064, which is comparable to that of 1.010 in Wu et al. (2012).

Panel B reports the coefficients of Pearson pair-wise correlations among our main test variables. The cor-
relation coefficients among the four cost of capital measures range from 0.348 to 0.945, consistent with
Botosan and Plumlee (2005) that reports a range between 0.300 and 0.860. The evidence is also in line with
the reported correlations among Rgrs, Rprg and Rpyy in Hail and Leuz (2006), which is between 0.300
and 0.860, and in Ben-Nasr et al. (2012), which is between 0.549 and 0.948. These high correlations suggest
that the four measures capture the same underlying construct for the cost of equity capital. In addition,
the four estimates are all significantly negatively correlated with firm size, with its coefficients ranging from
—0.353 to —0.083. They are also significantly negatively correlated with the MB ratio and return momentum
MOM, but positively correlated with market beta when the coefficients are significant. These significant cor-
relations between the four estimates and firm risk variables further strengthen the empirical validity for our
cost of equity measures. Importantly, the four cost of equity estimates are all significantly negatively corre-
lated with the financial development measures, with coefficients ranging from —0.217 to —0.020. Though only

19 Chen et al. (2011a) and Hail and Leuz (2009) report mixed evidence for the coefficients on CROSSLIST in the China setting and
international setting, respectively. The split-share structure reform in China could affect the relation between financial development and
the cost of equity through its risk-sharing and price impact when more shares come to the stock market (Xin and Xu, 2007; Li et al., 2011),
which have opposite effects on the cost of capital. If the risk-sharing effect (price impact effect) dominates, REFORM is expected to be
negatively (positively) associated with the cost of equity.
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Table 1

Descriptive statistics.

Variable Mean Median STD Ql Q3
Panel A: Descriptive statistics for variables used in the empirical analysis

Rirs 6.873 5.610 5.270 3.587 8.428
Rprv 8.856 4.85 12.277 0.000 15.692
Rpre 11.238 9.130 8.057 5.384 14.700
Rosn 14.844 12.821 7.607 9.355 18.225
MKTCAP 0.163 0.102 0.178 0.060 0.194
MKTLIQ 0.659 0.390 0.817 0.203 0.790
FIN 416 0.411 0.237 0.494 0.137 0.502
CREDIT 1.064 0.991 0.338 0.823 1.234
MTKIPO 0.169 0.018 0.886 0.007 0.052
CRTLIA 0.205 0.209 0.043 0.177 0.227
SIZE 7.768 7.659 0.911 7.134 8.255
MB 3.502 2.659 2.710 1.685 4.378
BETA 0.973 0.967 0.260 0.806 1.131
MOM 0.204 —0.033 0.737 —0.248 0.486
ROE 0.052 0.068 0.147 0.026 0.112
LEV 0.225 0.213 0.152 0.107 0.325
CPI 0.015 0.014 0.024 0.001 0.025
PATENT 8.992 4.440 10.580 1.440 11.880
EMGMT (Raw) 0.001 0.001 0.013 —0.006 0.007
LAW (Raw) 3.360 3.038 1.632 2.494 3.687
BANKMPT (Raw) 6.665 6.790 2.690 5.080 8.580
BANKMKT (Raw) 7.307 7.240 2.724 5.340 9.670
BANKDST (Raw) 7.792 8.120 3.685 5.050 10.590
PRIVECON (Raw) 7.630 7.730 3.198 5.000 10.050
PRIVEINT (Raw) 9.031 9.490 3.829 6.090 11.750
PRIVESAL (Raw) 6.654 6.460 3.241 4.400 9.400
Variable 1 2 3 4 5 6 7 8 9 10 11 12
Panel B: Pearson correlation matrix for main testing variables and control variables

L. Rers 1

2. Rpv 0.415 1

3. Rpeg 0.486 0.409 1

4. Rosn 0.434 0.348 0.945 1

5. MKTCAP  —0.116 —0.217 —0.131 —0.118 1

6. MKTLIQ —0.099 —-0.200 —0.097 —0.085 0.950 1

7. FIN 4y -0.103 -0.205 —0.104 —0.091 0.966 0.998 1

8. CREDIT —0.020 —0.031 —-0.065 —0.065 0.503 0.362 0.390 1

9. SIZE -0.177 -0.353  —-0.121 —0.083 0.369 0.365 0.368 0.115 1

10. MB -0.296 0331 -0.271 —0.239 0.234 0.233 0.235 0.016 0228 1

11. BETA 0.014 0.042 0.050  —0.007 —0.017 —0.009  —0.011 0.000  —0.200 0.055 1

12. MOM -0.187 -0.320 —0.179 —0.161 0.280 0.324 0.318  —0.033 0353 0431 0.067 1

Panel A in this table reports descriptive statistics for variables used in the main tests for the full sample of 10,321 firm-year observations
from 1998 to 2008. Panel B reports the Pearson correlation matrix for the main testing variables wherein highlighted figures indicate that a
correlation coefficient is significant at least at the 5% level.

suggestive of the underlying relation, these negative correlations provide initial evidence that in China, pro-
vince-level regional financial development lowers the cost of equity capital. We next conduct multivariate
analyses.

5.2. The effect of stock market development on the cost of equity

Table 2 presents the results of OLS regressions examining whether regional stock market development
explains the variation in the cost of equity beyond its conventional determinants. In Table 2, the dependent
variable is the cost of equity estimate Rszs in all models, with Models 1-3 reporting the results for the full
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sample, Models 4-6 for the subsample of non-SOEs, and Models 7-9 for the subsample of SOEs. Models 1-3
show that the three stock market development measures—the market capitalization based measure MKTCAP,
the market liquidity based measure MKTLIQ and their average FIN 4;c—are all significantly negatively asso-
ciated with the cost of equity measure Rg; g, with coefficients (z-statistics) of —0.116 (—2.94), —0.026 (—3.01)
and —0.043 (—3.00), respectively. The results imply that a one standard deviation increase in MKTCAP,
MKTLIQ or FIN 4G, which is 0.178, 0.817 or 0.494, respectively, leads to a decrease in Rgrg of about
206.5, 212.4 or 212.4 basis points, respectively. Similarly, for the non-SOE subsample, these stock market
development measures are also significantly negatively related to Rgrs in Models 4-6, with a one standard
deviation increase in MKTCAP, MKTLIQ or FIN 4, corresponding to 576.7, 57.7 or 578.0 basis points of
decrease in Rgy g, respectively. In contrast, for the SOE subsample, these stock market development measures
are only weakly negatively related to Rgys in Models 7-8. The result suggests that for the subsample of SOEs,
the negative side of stock market development in China cancels out its beneficial side; government interference
and expropriation induce additional investment risk, and consequently, result in an insignificant effect of stock
market development on the cost of equity. The differences in results between SOEs and non-SOEs are also
consistent with our expectations, and imply that the result for the full sample is mainly driven by non-SOE:s.

Table 3 presents results for the effects of stock market development on alternative estimates of the implied
cost of equity, Rpsp, Rprg and Royy, with Rpyp-used in Models 1-3, Rpgg in Models 4-6 and R,y in Models
7-9. As shown in Table 3, all stock market development measures, MKTCAP, MKTLIQ and FIN 4y, are
significantly negatively associated with Rp;p, Rprg and Rpjy, rendering further support to the findings in
Table 2 and indicating our results are robust to alternative implied cost of equity measures. Results for control
variables in Tables 2 and 3 are consistent with those reported in prior research: firm size, market-to-book
ratio, return momentum, return on equity and the indicator for new accounting rules are all negatively related
to, while market beta and leverage ratio are positively associated with, all the cost of equity estimates Rg/ s,
Rprv, Rprg and Rpyy. The coefficient of the indicator for the split-share structure reform is significantly pos-
itive, suggesting that the price impact dominates.

In summary, the results in Tables 2 and 3 show that stock market development lowers the cost of equity
after controlling for all other known determinants of the cost of equity. These results suggest that investors
generally charge a lower risk premium to firms located in regions with more developed stock markets. We
explain that the positive side of stock market development in China such as providing liquidity, reducing
information asymmetry and enhancing external monitoring dominates its negative side, and on net, leads
to a lower cost of equity.

5.3. The relation between banking development and the cost of equity capital

In this subsection, we examine the relation between banking development and the cost of equity for the full
sample and the subsamples of non-SOEs and SOEs, respectively. Table 4 reports the estimation results. For
the full sample, the banking development measure CREDIT is insignificantly associated with the cost of equity
measures Rgrs, Rpry and Rpoyy. Only when Rprg is used as the dependent variable is the coefficient on
CREDIT significantly negative at the 10% level. The relatively weak effect of banking development on miti-
gating the cost of equity is consistent with our argument that the pervasive state ownership of the big four
banks and the lack of banking competition in China constrain a bank’s legitimate functions of liquidity pro-
vision, risk-sharing, monitoring and information production. Therefore, regional banking development in
China plays a limited role in alleviating systematic uncertainty in the economy and is only weakly negatively
associated with the cost of equity. We also split the full sample into non-SOE and SOE subsamples. In Model
2, banking development CREDIT is significantly negatively associated with the cost of equity Rg; s for the
non-SOE subsample. In contrast, in Model 3, it is weakly negatively associated with Rg; s for the SOE sub-
sample. The results support the argument that banking development generates more incremental benefits to
non-SOEs, and thus, investors charge a lower cost of capital. However, for SOEs, the negative side of banking
development dominates its cost-reducing effect, and the effect is further enhanced by the negative side of gov-
ernment ownership and interference in SOEs, thus resulting in an insignificant relation between banking devel-
opment and the cost of equity in these firms.
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5.4. Firm growth, innovation and their impact on the relation between financial development and the cost of equity

We next examine whether and how firm growth and innovation affect the relation between stock market
development, banking development and the cost of equity. As mentioned earlier, the listing process in
China favors state-owned (mature) firms and discriminates against fast-growing and innovation-intensive
firms, especially when they are non-SOEs. This systematic bias may weaken the negative relation between
stock market development and the cost of equity. We measure a firm’s growth potential as the market to book
ratio M B, following Hail and Leuz (2009). We gauge a firm’s innovation intensity by the ratio of the number
of patent applications to the number of researchers in a province reported in Fan et al. (2011) and denote it by
PATENT. We then add the interactions of MB and PATENT with the three stock market development mea-
sures of MKTCAP, MKTLIQ and FIN 4y, respectively, to Model (1) to examine their moderating effects on
the relation between stock market development and the cost of equity.

Table 5 reports the estimation results. Panel A reports the interactions of growth potential MB with all
stock market development and banking development measures. The coefficients on the interaction terms
are all significantly positive in Models 1-3, supporting the prediction that the mitigating effect of stock market
development on equity cost diminishes in firms with high growth opportunities. Similarly, the interactions of
innovation intensity PATENT with all stock market development measures are also significantly positively
associated with the cost of equity Rsz s across Models 5-7 in Panel B. Untabulated results reveal that the same
effects still hold for the non-SOE subsample, suggesting that our results are unlikely to be driven by listing
discrimination against non-SOEs. The results in Table 5, taken together, show that the negative association
between stock market development and the cost of equity is weaker for firms with high growth opportunities
and intensive innovation, which is consistent with our expectations.

However, the above finding is in contrast to evidence in Brown et al. (2013) and Hsu et al. (2014) where
stock market financing generally leads to substantially higher long-run R&D investment. This inconsistency
points to a weakness of the Chinese stock market of failing to provide sufficient equity financing to firms with
high growth potential and innovation intensity. A direct policy implication is that the role of stock market
development in improving capital allocation efficiency and reducing the cost of equity can be enhanced should
there be stock market regulations that mitigate equity financing biases against fast-growing and innovation-
intensive firms. In all models, the coefficients on MKTCAP, MKTLIQ and FIN 4y per se and their sum with
the corresponding interactions are still negative, indicating that the baseline result that stock market develop-
ment decreases the cost of equity holds even after accounting for the moderating effects of growth potential
and innovation intensity.

Models 4 and 8 of Table 5 indicate that the coefficients for the interactions of growth potential MB and
innovation intensity PATENT with banking development CREDIT are statistically insignificant, consistent
with the view that firm growth potential and innovation intensity do not alter the effect of banking develop-
ment on the cost of equity. This finding is consistent with the evidence in Brown et al. (2013) and Hsu et al.
(2014) that credit market development generally does not enhance innovation and growth potential. In both
models, the coefficients on CREDIT per se and its sum with the corresponding interactions are still insignif-
icant, indicating that the baseline result that banking development is insignificantly associated with the cost of
equity holds even after incorporating the effects of growth potential and innovation intensity into our analysis.

6. Further analysis: the effects of institutional factors

6.1. Accounting quality, legal enforcement and the relation between stock market development and the cost of
equity

We now examine whether and how accounting quality and legal enforcement affect the negative relation
between stock market development and the cost of equity, and whether the cost of equity effect of stock mar-
ket development still holds after considering these moderating effects. Existing evidence suggests that stock
market development either complements or substitutes for accounting quality and legal enforcement in its
relation with the cost of equity. Ball (2001) reports that high-quality accounting standard implementation
at the firm level complements high-quality accounting standards and strong legal enforcement at the national
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level in reducing the cost of equity. In contrast, Hail and Leuz (2009) show that enhanced investor protection
via U.S. cross-listing substitutes for strong legal protection in the home country in lowering the cost of capital.
Prior research documents that accounting standards promote stock market development at the country level
(Rajan and Zingales, 1998; Brown et al., 2013) and legal factors stimulate financial development (La Porta
et al., 1997, 1998; Beck et al., 2003). In short, prior research suggests that stock market development could
either substitute or complement accounting quality and legal enforcement in affecting the cost of equity.
Under the substitution (complementary) scenario, the mitigating effect of stock market development on the
cost of equity becomes weaker (stronger) for firms in regions with higher accounting quality and/or stronger
law enforcement.

To test the two predictive scenarios, we add the interactions of stock market development with province-
level accounting quality and law enforcement to Model (1). Extending Leuz et al. (2003), we measure account-
ing quality using province-level earnings management denoted by EM GMT, with a lower value indicating bet-
ter province-level accounting quality. 2° Following the convention of Chinese studies, we measure legal
enforcement by the total number of lawyers relative to the population in a province, the legal enforcement
index that captures the protection of shareholders’ rights in Fan et al. (2011). The index is multiplied by neg-
ative one (—1) and denoted by LA W, such that the higher the value of LA W, the worse the legal enforcement
in a provincial region.

Table 6 reports the results for the moderating effect of accounting quality EMGMT in Models 1-3 and law
enforcement LA W in Models 4-6. Models 1-3 reveal that the interactions of EMGMT with each of the three
stock market development measures MKTCAP, MKTLIQ and FIN 4 are negatively associated with the
implied cost of equity and the associations are significant at the 10% level. The results suggest that the miti-
gating effect of stock market development on the cost of equity is stronger for firms with low province-level
accounting quality, which is in line with the prediction under the substitution scenario. Models 4-6 show that
the interactions between law enforcement LA W and each of three stock market development measures are all
negatively associated with the equity cost measure Rg; s and the association is significant at the 10% level. This
again supports the substitution scenario. Therefore, we conclude that financial development substitutes for
both accounting quality and law enforcement in lowering the cost of equity. 21 The coefficients on LAW
per se are all significantly positive, consistent with prior evidence that strong legal enforcement is inversely
associated with the cost of equity (Hail and Leuz, 2006; Albuquerque and Wang, 2008; Chen et al., 2009,
2011). 22 Across Table 6, the coefficients on stock market development measures per se are significantly neg-
ative in most models, suggesting that the baseline results in Tables 2 and 3 are still preserved after considering
the moderating effects of accounting quality and legal enforcement.

6.2. Market integration, split-share structure reform and the relation between stock market development and the
cost of equity

We now examine whether stock market integration and the split-share structure reform substitute or com-
plement stock market development in improving risk-sharing, and thus, in decreasing the cost of equity.
Previous research suggests that integration of stock markets across different economies attracts foreign

20 Specifically, we calculate EMGMT by the following procedures. We first compute performance-matched discretionary accruals for all
firm-years for each province-year and then, obtain the median performance-matched discretionary accrual for each province-year. Finally,
we calculate EMGMT as the percentile ranking value of these provincial median values for each province in a year. This measure captures
the combined consequence of insiders’ earnings management activities and accounting rules and thus, addresses the concern that
accounting rules can be circumvented by insiders and do not reflect actual reporting practices.

21 We also follow Leuz et al. (2003) and use the ratio of “small profits” to “small losses” in each province in a year, denoted SPROFIT, as
an alternative measure for accounting quality. We find that the results using this alternative measure remain qualitatively unchanged. In
addition, Fan et al. (2011) also use the total number of accountants in a population at the provincial level as a sub-index of legal
enforcement for the protection of shareholders’ rights. When using its negative value as an alternative measure for legal enforcement, the
results are qualitatively the same as those reported for LAW.

22 Albuquerque and Wang (2008) argue analytically that weak investor protection induces overinvestment for which investors require a
higher equity premium. In a cross-country setting, Hail and Leuz (2006) and Chen et al. (2011b) document that strong country-level law
enforcement and shareholders’ rights decrease the cost of equity.
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investors and enhances risk-sharing among domestic and foreign investors, which in turn decreases the cost of
equity. For example, De Jong and De Roon (2005) report that stock market integration across countries
decreases the cost of equity in emerging markets by improving risk-sharing. The predominance of non-trad-
able shares in the stock market in China poses a major problem because excess holdings of a stock expose
shareholders to high idiosyncratic risk. The split-share structure reform implemented in 2005 allows holders
of non-tradable shares to publicly trade and reduce their shareholdings such that their equity portfolios can be
more diversified (Li et al., 2011). Therefore, the reform facilitates risk-sharing between owners of non-tradable
and tradable shares and thus may reduce the cost of equity (Li et al., 2011).

Similar to the stock market integration and the split-share structure reform, stock market development
improves inter-temporal risk-sharing by attracting potential investors and facilitating their risk-sharing with
current investors. However, it is an empirical question whether and how this inter-temporal risk-sharing func-
tion of stock market development, the cross-sectional risk-sharing function of market integration and the
split-share structure reform affect the effect of stock market development on lowering the cost of equity.
Stated another way, the moderating effects of market integration and the split-share structure reform on
the negative relation between stock market development and the cost of equity are empirical questions. 23

To test the effect of stock market integration, we first construct a measure for stock market integration in a
province and in other provinces by extending procedures suggested by Korajczyk and Viallet (1989) and
Levine and Zervos (1998). We initially estimate the intercept «; from the following CAPM model at the
end of a calendar year for each firm. 24

R,-,:a,-er,-P,JrSi,, l:1,2,,m, t:1,2,...,T7 (2)

where R, is the excess monthly return for firm 7 in month 7 in excess of the monthly risk-free rate in the same
month. P, is the excess return on a value-weighted portfolio of A-shares in the two stock exchanges, SHSE and
SZSE. Assuming that the above CAPM model is reasonable and applicable for the China setting, the absolute
value of the intercept «; estimated from Model (6) should capture market integration for each stock i. The
stock market integration for each provincial market in each year is estimated as minus one (—1) times the aver-
age of the absolute value of «; across all A-share stocks in a province in each year such that a higher value
indicates higher market integration. Our market integration measure MINTG is an indicator for low market
integration that equals one for firms that fall within the lowest quarter of market integration in the sample and
zero otherwise.

We add the indicator variable, MINTG, and its interaction with stock market development to Model (1) to
test the effect of stock market integration. As shown in Panel A, Table 7, across all models, the interaction
terms of MINTG with all three stock market development measures MKTCAP, MKTLIQ and FIN 4y are
significantly negative. The results support a substitutive relation between stock market development and mar-
ket integration in lowering the cost of equity. In addition, stock market development measures per se remain
significantly negatively associated with the cost of equity, confirming that their relations are robust to the
incorporation of the market integration effect.

To test the effect of the split-share structure reform, we add to Model (1) the interaction between stock mar-
ket development and the reform indicator REFORM for the post-reform period, as well as the interaction
term between REFORM and the market beta BETA. We keep only the same firms in the pre- and post-reform
periods to control for additional factors or biases not explicitly identified in the empirical analysis. Panel B,
Table 7 reports the estimated results and shows that across all models, the interactions of REFORM with
stock market development measures are all significantly positive. This result suggests that stock market

23 However, the split-share structure reform also produces a negative price impact by allowing more shares into the market in a short time
(Xin and Xu, 2007; Li et al., 2011). Xin and Xu (2007) show that firms located in regions with better institutional development tend to offer
lower compensation to owners of tradable shares in executing the reform, suggesting that the negative price effect and financial
development also substitute for each other in affecting the cost of equity. Therefore, analysis from the perspective of the negative price
impact of the reform also leads to the same conjecture.

24 There are two types of market integration measures, one is time-invariant and the other is time-variant. Korajczyk and Viallet (1989),
Bekaert and Harvey (1995), Stulz (1999), Rajan and Zingales (1998) and de Jong and de Roon (2005) argue or implicitly hold that market
integration increases gradually over time and all use time-varying market integration measures.
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Table 7
Market integration, split-share structure reform and the relations between stock market development and the implied cost of equity
proxied by Rgrs-

Model 1 Model 2 Model 3

Coef. t-stat. Coef. t-stat. Coef. t-stat.
Panel A: Market integration and relations between stock market development and the implied cost of equity
Intercept 8.646 (5.36)"" 8.724 (5.39)™" 8.705 (5.38)"""
MKTCAP —0.106 (73.14)::
MINTG = MKTCAP —0.209 (—2.46)
MKTLI —0.024 317"
MINTG ™~ MKTLIQ —0.057 (=3.08)""
FINavg | —0.039 (73.17)::
MINTG "~ FIN 4y —0.095 (-3.12)
MINTG 0.057 (0.25) 0.056 (0.25) 0.068 (0.30)
SIZE —0.268 (—2.05)"" —0.279 (=2.13)" —0.276 (=2.11)""
MB —0.334 (=5.04)"" —0.335 (—5.06)"" —0.334 (—5.05""
BETA 0.046 (0.21) 0.046 (0.21) 0.046 (0.21)
MOM —0.741 (=5.75)"" —0.738 (=5.71)"" —0.738 (=5.72)""
ROE —1.418 (—1.99)"" —1.421 (—1.99)"" —1.421 (—1.99)""
LEV 2.554 (4.44)"" 2.556 (4.45)"" 2.555 (4.45)""
CPI —6.169 (—1.24) —5.752 (—1.18) —5.844 (—1.20)
CROSSLIST —0.141 (—0.50) —0.161 (—0.57) —0.155 (—0.55)
ACCT —1.703 (—5.78)"" —1.623 (—5.35"" —1.633 (—5.42)""
REFORM 4422 (16.97)™" 4.382 (16.63)™" 4.388 (16.73)™"
IND and YEAR dummies Yes Yes Yes
Two—way clusters Yes Yes Yes
Obs. 10,321 10,321 10,321
R-sqr 33.91% 33.89% 33.90%
Panel B: Split-share structure reform and relations between stock market development and the implied cost of equity
Intercept 9.335 (8.44)™" 9.343 (8.49)™" 9.344 (8.48)™"
MKTCAP —0.252 (—4.452:**
REFORM =~ MKTCAP 0.167 (2.85)
MKTLIQ —0.088 (—6.352:**
REFORM =~ MKTLIQ 0.069 4.92)
FINavG —0.132 (—5.792:**
REFORM ™ FIN 4y¢ 0.101 4.28)
SIZE —0.320 (—3.38)""" —0.327 (—3.48)"" —0.325 (—3.46)""
MB —0.375 (—4.52)"" —0.375 (—4.52)"" —0.375 (—4.52)""
BETA 0.322 (1.15) 0.323 (1.16) 0.323 (1.16)
REFORM = BETA —0.670 (=2.11) —0.668 (—2.10) —0.668 (=2.11)
MOM —0.464 (—3.41)™" —0.461 (—3.38)"" —0.462 (—3.39)""
ROE —1.393 (—1.94) —1.400 (—1.94) —1.398 (—1.94)"
LEV 2.208 (4.90)™" 2.205 4.91)™" 2.206 491"
CPI 4.840 (0.93) 4974 (0.97) 4.957 (0.96)
CROSSLIST —0.132 (—0.92) —0.148 (—1.00) —0.144 (—0.98)
ACCT —1.210 (=13.79)"" —1.148 (—12.81)"" —1.159 (—13.00)™"
REFORM 5.147 (14.00)" 5.156 (14.33)"" 5.148 (14.20)"
IND and YEAR dummies Yes Yes Yes
Two-way clusters Yes Yes Yes
Obs. 8357 8358 8357
R-sqr 35.21% 35.20% 35.20%

Panel A of this table presents OLS regression results for the effect of stock market integration on relations between financial development
and the implied cost of equity capital, using the following model that extends Model (1):

CCy = ag + 02 FIN;; + wFINy x MINTG;, + 03 MINTGy, + 04SIZE; + asMBi, + 0 BETAy + 0zMOM , + asROE;, + a9 LEV i, + 010 CPI
+ O(]]CROSSL[ST,‘,: + O(]zACCTit + IX13REFORM,'; + O(,ZIYEAR, + a,ZjIND,- + &
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where CC refers to the implied cost of equity capital measure R, s. FIN refers to the stock market development measure MKTCAP in
Model 1, the stock market development measure MKTLIQ in Model 2, and their average FIN 4 in Model 3. MINTG is an indicator for
low market integration between the provincial stock market and the national stock market. Other control variables are the same as
described in Model (1).
Panel B of this table presents OLS regression results for the effects of the split-share structure reform on relations between financial
development and the implied cost of equity capital using the following model that extends Model (1):

CCU = 0y + 0 FIN;; + 02 FIN ;; * REFORM[[ + 0(3S[ZEU + 04MB;, + asBETA;, + asBETA;, * REFORM,’I + 17MOM[[ + OCgROEit + ogLEV

+ 049CPI + 0y CROSSLIST,; + 015 ACCT; + ty3REFORM ;, + 0%, YEAR, + 0;,IND; + &

where CC refers to the implied cost of equity capital measure Rg;s. FIN refers to the stock market development measures MKTCAP in
Model 1 and MKTLIQ in Model 2 and to their average FIN 4, in Model 3. REFORM is an indicator for the period after the split-share
reform in 2005 in China. Other variables are the same as described in Model (1). Variable definitions are provided in Appendix A. z-statis-
tics are adjusted for firm-specific and year-specific clusters.

* Coefficient is significant at the 10% level.

" Coefficient is significant at the 5% level.

™ Coefficient is significant at the 1% level.

development substitutes for the split-share structure reform in facilitating cross-sectional risk-sharing between
tradable and non-tradable shareholders, and thus lowers the cost of equity. In addition, our stock market
development measures per se remain negatively associated with the cost of equity, confirming that their rela-
tion is 1nsen51t1ve to the moderating effects of the split-share structure reform. The interaction of
REFORM * BETA is significantly negative in all models, suggesting that the enhanced risk-sharing associated
with the split-share structure reform lowers the cost of equity via decreasing the covariance of firm stock
returns with market returns.

6.3. Banking development features, non-state economy characteristics and the relation between banking
development and the cost of equity

We now proceed to examine the institutional factors that affect the relation between banking development
and the cost of equity, aiming to identify potential drivers for the weak mitigating effect of banking develop-
ment on the cost of equity. We focus on banking development features and non-state economy characteristics
in our analysis. We first examine the effect of banking competition, banking marketization and credit alloca-
tion efficiency, all of which are usually important features accompanying banking development. However,
because the big four state-owned banks historically monopolize the banking industry, banking development
in China is not accompanied by sufficient improvement in banking competition, banking marketization and
capital allocation efficiency. For example, Lin et al. (2012) report that the dominance of market share of
the big four banks explains the low efficiency of the banking sector. To provide further insight into the mod-
erating effect of these banking development features, we measure the lack of banking competition
BANKCMPT, the lack of banking marketization BANKMKT and the lack of credit allocation efficiency
BANKDST using the percentile ranking of negative one (—1) times the sub-index of banking competition,
banking marketization and credit allocation efficiency developed in Fan et al. (2011), respectively. Then, we
add these variables as well as their interactions with CREDIT to Model (1) to see whether and how they affect
the cost of equlty As shown in Models 1-3 of Table 8, we find that BANKCMPT* CREDIT,
BANKMKT * CREDIT and BANKDST * CREDIT are significantly positively associated with the cost of
equity. These results suggest that the lack of banking competition, banking marketization and credit alloca-
tion efficiency at least partially cancels out the beneficial effect of banking development on mitigating the cost
of capital in China. An important implication here is that banking regulation reforms that promote banking
competition, credit allocation efficiency and banking marketization enhance the mitigating effect of banking
development on the cost of equity.

Then we look into the moderating effects of the underdevelopment and underinvestment of the non-state
economy and the lack of sales from the non-state economy in affecting the relation between banking
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development and the cost of equity. 2> Banks operating in regions with these features are subject to more gov-
ernment intervention. Consequently, more lending is allocated to SOEs and firms with political connections
and there is more lending discrimination against other non-SOEs, both of which may weaken the effect of
banking development on lowering the cost of equity. We gauge the underdevelopment, underinvestment
and lack of sales in the non-state economy by the percentile ranking of negative one (—1) times the index
of development, the investment and sales of the non-state economy in Fan et al. (2011), respectively. We
add their interactions with CREDIT as well as their own values to Model (1). As shown in Models 4-6 of
Table 8, consistent with our expectation, the coefficients of the interactions of banking development with
the underdevelopment, underinvestment and lack of sales in the non-state economy (i.e., PRIVECON *
CREDIT, PRIVEINV * CREDIT and PRIVESAL * CREDI T, respectively) are significantly positively asso-
ciated with the cost of equity. These findings also suggest that the development of the non-state economy facil-
itates banking efficiency and boosts the mitigating effect of banking development on the cost of equity.

7. Robustness checks
7.1. Endogeneity between financial development, accounting quality and law enforcement

La Porta et al. (1997, 1998) and Beck et al. (2003) report that differences in legal enforcement regimes give
rise to variations in financial development across countries because finance is a set of contracts affected by
legal rights and enforcement mechanisms. 2° Acemoglu et al. (2003) show that financial development does
not affect a country’s vulnerability to economic shocks after controlling for institutional factors. The evidence
collectively suggests that institutional factors such as legal enforcement regime and accounting quality may
determine the cost of equity effect of financial development but not vice versa. In Table 6, we have already
shown that the relation between financial development and the cost of equity remains robust after accounting
for the moderating effects of legal regime strength and/or financial reporting quality. To further check whether
our baseline results are robust to the potential endogeneity of financial development in relation to accounting
quality and legal enforcement, we first run OLS regressions of financial development measures against the
accounting quality measure EMGMT and the legal enforcement measure LAW. Then, we use the estimated
residuals as alternative financial development measures to re-estimate Model (1).

Table 9 reports the regression results. Models 1-4 show that the residual stock market development mea-
sures net of the effect of financial reporting quality, denoted by MKTCAPRI, MKTLIQRI and FINRI 4y,
are significantly negatively associated with the cost of equity. The coefficient on the residual banking develop-
ment net of the effect of accounting quality, CREDITRI, becomes significantly negative. Models 5-8 indicate
that the residual stock market (banking) development measures net of the effects of legal enforcement,
MKTCAPR2, MKTLIQR? and FINR? ,y, (CREDITR?2), remain significantly (insignificantly) negatively
associated with the cost of equity. In short, our results are robust after controlling for the potential endogene-
ity of financial development in relation to financial reporting quality and legal enforcement strength.

7.2. Alternative measures for financial development

Following Brown et al. (2013), we alternatively measure stock market development as the ratio of total
market value of initial public offerings in firms headquartered in each province to total provincial GDP at
the year end, denoted by MKTIPO. We also follow Brown et al. (2013) to gauge banking development by
the ratio of value-weighted aggregate debt to total assets for all listed firms in a province in a year, denoted
by CRTLIA. As shown in Table 10, our major results are robust to the use of these alternative measures for

25 The non-state economy in China includes township and village enterprises, private firms, foreigner-invested firms and other non-state
owned firms.

26 La Porta et al. (1997) show that countries with poorer investor protection measured by both the character of legal rules and the quality
of law enforcement have smaller and narrower capital markets. La Porta et al. (1998) document that the concentration of ownership of
shares in the largest companies is negatively related with investor protections, implying that well-developed stock markets featured by
small, diversified shareholders are unlikely in countries that fail to protect their rights.
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stock market and banking development, MKTIPO and CRTLIA, respectively. That is, the stock market
(banking) development measure MKTIPO (CRTLIA) remains significantly (weakly) negatively associated
with the implied cost of capital. In addition, we use an alternative measure of banking development, the ratio
of total banking deposits to total GDP in each province at the year end, and the results are qualitatively
unaltered.

7.3. Alternative measures for the implied cost of equity capital

As an additional robustness check, we use the average of the four cost of capital measures to re-estimate
Model (1), and the results do not qualitatively change. That is, the new average measure is still significantly
negatively related with stock market development. In addition, we also use a modified PEG ratio, Rpgg4, as
an alternative measure for the implied cost of equity:

P, = (EPS,, + Rpega - POUT | — EPS,.|)/Rpega* (3)

where the variable definitions of EPS and POUT are the same as those used in calculating Rprg. Our baseline
results remain qualitatively unchanged when using Rprg.a.

7.4. The impact of entering WTO

One concern is that overall economic development reduces the cost of equity and promotes financial devel-
opment simultaneously, which may induce a spurious negative relation between financial development and the
cost of equity. To examine whether the relation is robust to economic development, we consider the exogenous
shock of WTO entrance. China’s entrance to WTO in 2002 initiates the era of rapid economic development that
has profound influence on the cost of equity. After entering the WTO, many financial market reforms are imple-
mented in China, such as liberalizing interest rates, partially privatizing state-owned banks and the split-share
reform, all of which also bring about rapid economic development. We add a dummy for China’s entrance to
WTO in year 2002 to Model (1) and replicate the analyses in Tables 2 and 3. Untabulated results show that the
negative relation between financial development and the cost of equity remains qualitatively unchanged, sug-
gesting that the relation is robust to the effect of overall economic development.

8. Conclusion

This study examines the effect of regional (province-level) financial development on the cost of equity cap-
ital in China. We find that stock market development reduces the cost of equity capital, supporting the argu-
ment that it plays an important role in liquidity provision, information asymmetry reduction, risk
diversification and corporate governance, and reduces systematic macroeconomic uncertainty. We find, how-
ever, that banking development only weakly decreases the cost of equity. This finding is consistent with the
view that pervasive state ownership in large banks and lack of banking competition constrain banking effi-
ciency in China. The effect of stock market development on lowering the cost of equity capital is weaker in
firms with high growth potential or intensive innovation activities and disappears in SOEs. Further analysis
reveals that the negative relation between stock market development and the cost of equity is more pro-
nounced in regions with low accounting quality, weak law enforcement and low stock market integration
as well as before the stock-split structure reform, implying that stock market development substitutes for other
institutional factors in lowering the cost of equity. The above findings are robust to the potential endogeneity
of financial development to accounting and legal systems, alternative measures of financial development and
the cost of equity, and economic development.

This study contributes to the literature on financial development, institutional factors and the cost of equity
capital by documenting that financial development is an independent institutional feature that substitutes for
other legal factors in lowering the cost of equity. We also extend the banking development literature by pro-
viding direct evidence that banking development featured by the lack of banking competition, marketization
and lending discrimination constrains the mitigating effect of banking development on the cost of equity. Our
study also enriches the existing literature on financial development and innovation by providing counter-
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evidence that stock market development in China does not benefit fast-growing and innovation-intensive
firms. Our results provide useful policy implications for financial development in China and in other transi-
tional economies.
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Appendix A. Variable definitions

This table provides the definitions of the main test and control variables in this study. The accounting and
stock market data for these variables are retrieved from the CSMAR database. CPI data are provided by the
National Bureau of Statistics of China, risk-free rate data are collected from The People’s Bank of China, and
data on province-level institutional infrastructure (e.g., government intervention, banking and private eco-
nomic development, and law enforcement) are obtained from Fan et al. (2011).

Dependent variables
Rgrs Proxy for the implied cost of capital and is calculated following the industry method in GLS
(2001). The valuation model is

_ 11 ROE,i—RgLs ) (ROE,+127R(;L§)
P, =BV, + Zi:l (I+Rows) BV i1+ Rons (1-+Rozs)" BV 1

where ROE is reported ROE for the first future five years and is forecasted using a linear
interpolation to the industry median ROE of the past three years. We calculate BV,.; assuming
a ‘clean surplus relation’, that is, BV ,; = BV, + ROE,; * BV ;1 * (1 — POUT};), where
POUT, is the expected dividend payout ratio. Please refer to Appendix B for estimation details

Rpry Proxy for the implied cost of capital and is calculated using the valuation model below,
following Botosan and Plumlee (2002):

4 DPS, P
P — A i , +5
! Z’ZI (14+Rp )’ + (1+Rp)’

where in the right-hand side, P,;s is the future fifth year target price proxied by the realized
stock price. The future dividend per share DPS,.; is set equal to future period EPS times the
industry median dividend payout ratio when missing. Please refer to Appendix B for estimation
details

RpgG Proxy for the implied cost of capital and is estimated following Easton (2004) using the
valuation model below:
P, = (EPS,,» — EPS;,1)/Rpeg*
where EPS is the one-year-ahead realized EPS as well as the two-year-ahead realized EPS to
derive a measure of abnormal earnings growth. Please refer to Appendix B for estimation
details

Rosn Proxy for implied cost of capital and is calculated following Ohlson and Juettner-Nauroth
(2005) using the valuation model below:

P, = (FEPS,+1> . (GST + Royy - DB GLT)/(ROJN — GLT)

Rojn FEPS 41
where the asymptotic long-term growth rate GST is the short-term growth rate estimated as the
realized average earnings growth rate for the future five years. GLT imposes the assumption
that growth in abnormal EPS beyond year 7+ 1 equals the expected inflation rate that is
annualized CPI one-year-ahead collected from the National Bureau of Statistics of China. The
future dividend per share DPS,y is set equal to future period EPS times the industry median
dividend payout ratio when missing. Please refer to Appendix B for estimation details
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Independent testing variables

MKTCAP

MKTLIQ

MKTIPO

CREDIT

CRTLIA

Proxy for stock market development and is calculated as the ratio of stock market
capitalization of tradable shares at SHSE and SZSE to total GDP at year end for each province
or province-level municipality

Proxy for stock market development and is calculated as the ratio of the total value of shares
traded in a year to total GDP at year end for each province or province-level municipality
The average of the above two stock market development measures MKTCAP and MKTLIQ at
year end for each province or province-level municipality

Proxy for stock market development and is calculated as the ratio of the total market value of
initial public offerings in firms headquartered in each province and listed on SHSE and SZSE to
total GDP in each province at year end, following Brown et al. (2013)

Proxy for banking development and is calculated as the ratio of total bank loans to total GDP
at year end for each province or province-level municipality

Proxy for banking development and is calculated as the ratio of value-weighted total liabilities
to total assets for all listed firms in a province, following Brown et al. (2013)

Control variables

SIZE

BETA

MB
MOM

LEV
ROE

CPI

ACCT
REFORM

INDDUM

YDUM

Proxy for firm size and is measured as the natural logarithm of a firm’s market value of equity
at year end

Proxy for market beta and is measured as the sensitivity of a firm’s return to value-weighted
market return calculated over the past three years

The ratio of market value to book value of equity at year end

Proxy for return momentum and is measured as the accumulated monthly return from last
month to eleven months before

Proxy for leverage ratio and is measured as the ratio of total liabilities to total assets

Proxy for profitability and is measured as the ratio of net income to total book equity at the
start of a year

Proxy for inflation rate and is measured as the one-year-ahead annualized monthly CPI for
each province in each year

Dummy for implementation of new financial accounting standards in China starting from 2007
Dummy for the split-share structure reform in China implemented in 2005, and it is equal to
one for the period after the reform implementation in 2005, and zero otherwise

Dummy for industry membership following the China Securities Regulatory Commission
(CSRC) Industry Code (2001)

A year indicator that proxies for year-specific effects

Conditioning variables

PATENT

BANKMPT

BANKMKT

BANKDST

Proxy for innovation intensity in a firm and is measured as the value of the total number of
patent applications to the number of researchers in a province that the firm is located (Value 24
in Fan et al., 2011). A higher value of PATENT indicates more intensive innovation activities
Proxy for the degree of lack of province-level banking competition in China and is measured as
the percentile ranked value of negative one time the bank competition index (Value 17 in Fan
et al., 2011)

Proxy for the degree of the lack of province-level banking marketization in China and is
calculated as the percentile ranked value of negative one time the bank marketization index
(Value 16 in Fan et al., 2011)

Proxy for the degree of the lack of province-level marketization in credit distribution in China
and is calculated as the percentile ranked value of negative one time the index for marketization
in credit distribution (Value 18 in Fan et al., 2011)
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PRIVECON Proxy for the degree of underdevelopment of the non-state economy in a province in China and
is measured as the percentile ranked value of negative one time the index for development of the
private economy (Value 8 in Fan et al., 2011)

PRIVEINT Proxy for the degree of underinvestment in the non-state economy in a province in China and is
measured as the percentile ranked value of negative one time the index for investment in the
non-state economy (Value 10 in Fan et al., 2011)

PRIVESAL Proxy for the degree of the lack of sales from the non-state economy in a province in China and
is measured as the percentile ranked value of negative one time the index for development of the
non-state economy (Value 9 in Fan et al., 2011)

EMGMT Proxy for province-level accounting quality measured by the ranking of the median of
performance-matched discretionary accruals for all firm-years within a province in a year. The
performance-matched discretionary accruals are estimated residuals from an extended Jones
(1991) model that adds earnings over total assets as an additional control, following the
intuition of Kothari et al. (2005). A higher value of EMGMT indicates lower accounting quality

LAW Proxy for legal enforcement for the lack of protection of shareholders’ rights and is measured as
negative one time the mean value of the density of lawyers in each province or province-level
municipality (Value 24 in Fan et al., 2011). A higher value of LA W indicates worse protection
of shareholders’ rights

MINTG Proxy for the degree of integration of the provincial stock market with the national market and
is set to one if the degree of market integration belongs to the lowest quartile in the sample. The
degree of market integration is calculated by extending Korajczyk and Viallet (1989) and
Levine and Zervos (1998)

Appendix B. The implied cost of equity estimates

This appendix explains the estimation procedures for the implied cost of equity capital measures used in
this study: Rgrs, Rpry, Rpeg and Rpyy. For these measures, the estimation methods and valuation models
are different in their assumptions about forecasting horizons and the incorporation of growth, industry or
inflation effects. For example, GLS (2001) imposes the assumption that firm ROE reverts to the industry level
ROE beyond the forecast horizon, whereas the PEG ratio method implicitly assumes zero growth of abnormal
earnings beyond the forecast horizon.

Rgrs estimation: We estimate Rgrs using the Ohlson’s (1995) residual income valuation model shown
below, following the finite-horizon industry method in GLS (2001):

ROE,.; — R ROE —R
P, =BV, + Z i GLSBVHFl n ( 12 GLfl)BVt+ll (b1)
(1 4+ Rgus)' Reis(1 + Rers)

where ROE is the reported earnings over book value of equity. Note that different from GLS (2001), we use
realized earnings rather than the analyst earnings forecast due to data limitation. Earnings forecast data in
China are not publicly available until 2004. We also note that if reported ROE is greater (less) than expected
ROE, the Ry s estimation will be biased upward (downward). According to GLS (2001), we need ROE for 12
future years in Model (bl). We use ROE in the first future five years if it is available and positive, with the
missing or negative values supplemented by a linear interpolation method following Chen et al. (2011a).
We then forecast future ROE for the remaining years using a linear interpolation to the industry median
ROE of the past three years. In addition, we assume that the book value of equity BV, earnings ROE and
dividends satisfy the clean surplus relation, that is, BV ,,; = BV ;1 + ROE,,; * BV ;| * (1 — POUT},), where
POUT,, 1s the expected dividend payout ratio measured as the median payout ratio over the past three years.
We set POUT;; equal to its industry median when missing.

Rppy estimation: We calculate Rpp- using the dividend discount valuation model in Botosan and Plumlee
(2005) as expressed below:



J.-B. Kim et al. | China Journal of Accounting Research 8 (2015) 243-277 273

Z“: DPS,; Pus (b2)
— (I + RD]V (1 + RD/V)5

where fiscal year ¢ is set to 0-5, and when fiscal year 7 is set to 0, Py and Ps are the current and the future fifth
year target prices proxied by realized stock price, respectively. For example, for Rpp- of 2006, Py and Ps refer
to the stock price in 2006 and in 2011, respectively. The future dividend per share DPS,,; is set equal to future
earnings per share EPS times the dividend payout ratio, with the dividend payout ratio set to its industry med-
ian when missing.

Rprg estimation: We estimate Rppg following the Easton’s (2004) PEG ratio approach. The valuation
model is

P, = EPS; > — €PSt+l (b3)
Rpeg
where P, is the stock price at the end of fiscal year ¢, and EPS,;; and EPS 4, are estimated as one-year- and
two-year-ahead realized EPS, respectively, following Chen et al. (2011a). Once again, we use realized earnings
because the analyst earnings forecast data in China are not publically available until year 2004.
Royn estimation: We compute Rg;y using the abnormal earnings growth valuation model of OJN (2005) as
follows:

P (FEPSM
ROJN

DPS, 14
FEPS, .,

) : (GST + Ro - - GLT> / (Rosy — GLT) (b4)
where short-term growth rate GST is estimated as the realized average earnings growth rate in the future five
years. Assuming that growth in abnormal EPS beyond year 7+ 1 equals to the expected inflation rate, we
measure the asymptotic long-term growth rate GLT as the one-year-ahead annualized CPI collected from
the National Bureau of Statistics of China. Note that GLT sets a lower bound to the R,y estimates.
DPS,. is specified the same as for the above Rp;;- estimation.

Appendix C. Financial development in china by year and by province
This table reports the mean values of the stock market development measures MKTCAP and MKTLIQ,

their average FIN 4y, and the banking development measure CREDIT, by year in Panel A and by province
in Panel B. Variable definitions are provided in Appendix A.

Year MKTCAP MKTLIQ FIN 4y CREDIT
Panel A: Average financial development over time

1998 0.098 0.421 0.260 1.039
1999 0.125 0.502 0.313 1.080
2000 0.213 0.824 0.518 1.048
2001 0.165 0.425 0.295 1.069
2002 0.130 0.300 0.215 1.143
2003 0.119 0.302 0.211 1.187
2004 0.088 0.319 0.204 1.114
2005 0.069 0.202 0.136 1.045
2006 0.141 0.505 0.323 1.041
2007 0.396 1.989 1.193 1.007
2008 0.196 1.062 0.629 0.982

(continued on next page)
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Appendix C (continued)

Province MKTCAP MKTLIQ FIN 46 CREDIT
Panel B: Financial development by province and province-level municipality

Anhui 0.078 0.394 0.236 0.822
Beijing 0.381 1.441 0.911 1.857
Chongqing 0.091 0.405 0.248 1.109
Fujian 0.083 0.359 0.221 0.748
Gansu 0.095 0.477 0.286 1.093
Guangdong 0.181 0.614 0.398 1.022
Guangxi 0.051 0.241 0.146 0.781
Guizhou 0.129 0.413 0.271 1.088
Hainan 0.313 1.467 0.890 1.141
Hebei 0.054 0.223 0.139 0.624
Heilongjiang 0.079 0.321 0.200 0.941
Henan 0.051 0.198 0.125 0.806
Hubei 0.119 0.514 0.317 0.930
Hunan 0.085 0.349 0.217 0.714
Jiangsu 0.062 0.256 0.159 0.798
Jiangxi 0.065 0.309 0.187 0.817
Jilin 0.134 0.587 0.360 1.146
Liaoning 0.105 0.428 0.266 1.073
Neimenggu 0.089 0.376 0.233 0.784
Ningxia 0.219 0.964 0.592 1.330
Qinghai 0.244 0.919 0.582 1.224
Shaanxi 0.078 0.342 0.210 1.148
Shandong 0.072 0.280 0.176 0.750
Shanghai 0.372 1.387 0.879 1.458
Shanxi 0.117 0.479 0.298 1.096
Sichuan 0.132 0.524 0.328 0.986
Tianjin 0.127 0.544 0.335 1.171
Xinjiang 0.149 0.641 0.395 0.983
Xizang 0.250 1.298 0.773 0.702
Yunnan 0.077 0.391 0.234 1.083
Zhejiang 0.067 0.302 0.184 1.104
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1. Introduction

Along with the reforms to China’s economy, Chinese accounting firms have undergone rapid development.
At present, there are more than 7400 accounting firms, over 8.5 million CPAs and nearly 30 million employees
in China. The scopes of the audit business and accounting firms have gradually increased, along with steady
improvements in the special capabilities of CPAs and the CPA industry’s regulatory standards, making CPAs
an indispensable force for healthy economic and social development. However, due to CPAs” weak founda-
tions, poor audit quality has attracted attention within the rapid development of accounting firms. In recent
years, CPAs’ credibility has been increasingly questioned due to frequent cases of accounting fraud.

To accelerate the healthy development of China’s CPA industry, in 2010 the State Council and the Ministry
of Finance issued “The Notice Regarding Several Opinions on Accelerating the Development of the Chinese
CPA Industry” (Guo Ban Fa [2009] No. 56) and the Ministry of Finance and the General Administration for
Industry and Commerce jointly issued “The Regulation on Promoting Large and Medium Accounting Firms
to Transform to Limited Liability Partnerships” (Cai Kuai [2010] No. 12), hereafter referred to together as the
“Regulations.” In response, large accounting firms were the first to change their organizational form from lim-
ited liability to limited liability partnerships (LLPs). This change was expected to improve audit quality by
increasing the legal liability of CPAs. In this study, we examine whether this unique transformation improves
audit quality.

There have been no consistent conclusions made in extant theories on the correlation between such trans-
formations and audit quality. From a risk perspective, the transformation from limited liability to LLPs
increases partners’ legal risks. According to the law, an accounting firm’s partners must not only compensate
for audit failures through the firm’s total investment, they may also need to use their personal assets to com-
pensate for audit failures. Therefore, partners may devote more time and effort to supervising the implemen-
tation of audit procedures to improve audit quality. From an organizational perspective, accounting firms can
benefit from changes in organizational form that provide for sharing and insurance for audit risks and more
opportunities for CPA promotion. However, because the entire transformation process is dominated by the
government, accounting firms can receive other benefits from the transformation. For example, “The Notice
of Accounting Firm Commitment of Central Governance Enterprises” requires that, under the same condi-
tions, large accounting firms that have undergone the transformation are recommended to engage in H-share
business and receive priority for audit work for central government business groups. In addition, to participate
in H-share business, accounting firms must be organized as LLPs. Therefore, transformation is required to
obtain these benefits, which may lead to increased internal conflict of interests and reduced audit quality.
Due to the complicated nature of the transformation’s effect on audit quality, this remains an open question
to be addressed.

We use A-share listed companies from 2007 to 2012 to examine the effect of the transformation of account-
ing firms’ organizational form on audit quality. We find that the transformation has a significant negative
effect on the absolute value of discretionary accruals of audited companies. The results also show that the
transformation significantly decreases the level of positive discretionary accruals, but has no significant effect
on negative discretionary accruals. We also find that the transformation’s positive effect on audit opinions
only lasts for one year.

We also examine the transformation’s effect on audit quality from the perspective of accounting and client
firms’ characteristics. Unfortunately, we find that accounting firm size and listed company ownership have no
significant effect on the relationship between the transformation and audit quality. The transformation
increases audit risk due to greater legal obligations, which makes the partners more cautious about undertak-
ing audit work. Meanwhile, the partners are also more cautious in dealing with upward earnings management
behavior, as it is more prone to audit failures. However, given the transformation regulations, the transformed
accounting firms tend to be larger, but we do not find that our results differ by accounting firm size and listed
company ownership.

! We appreciate the helpful suggestions of the chief editor, Professor Donghui Wu.
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This study contributes to the literature in several ways. First, it enriches the literature on the organizational
forms of accounting firms. Firth et al. (2012) study the effects of partnerships and limited liability on audit
quality and find that auditors in partnership firms are more cautious than those in limited liability firms.
Lennox and Li (2012) studies the effect of transformations from partnerships to LLPs on audit quality and
finds that it does not reduce audit quality. In this study, we focus on the transformation from limited liability
to a LLP, a transformative direction that differs significantly from those previously covered in the literature.

This study also contributes to the reform of the transformation of accounting firms in China. To meet
firms’ “bigger, stronger” strategy, the Ministry of Finance and Business Administration jointly issued the Reg-
ulations, requesting that larger accounting firms transform from limited liability to LLPs. Our study examines
the effect that transformation has on audit quality and the results provide a theoretical reference for the
improvement of the Regulations and the selection of organizational forms for accounting firms. In this study,
we also make suggestions for the legal liability of CPAs that serve as a reference for situations such as the
recent increase in discussions on the restricted legal liability of CPAs in Europe. In addition, the difference
in difference (DID) model used here effectively estimates the Regulations’ influence to ensure the robustness
and reliability of the results.

The remainder of this paper proceeds as follows. Section 2 reviews the literature and develops our hypoth-
eses. Section 3 describes the sample and presents the research design. We report the results and robustness tests
in Section 4. Finally, Section 5 concludes the paper.

2. Institutional background and hypothesis development
2.1. Institutional background

Accounting firms require unity and coordination within their ranks and their main functions are realized
through the intellectual input of employees. CPAs are reliant on their professional knowledge, experience
and professional judgment to provide high-quality audit services. Before 1998, almost all of the accounting
firms in China were state-owned, in that they belonged to the local or central government, universities or gov-
ernment departments (DeFond et al., 2000; Y1i, 2003). In 1998, there was a reorganization in which accounting
firms were required to become independent legal entities without any affiliation with their original agencies.
Once this reorganization was completed in 1999, the accounting firms each chose a form of organization based
on their own conditions, such as limited liability or partnership. Some scholars have argued that in limited
liability accounting firms, shareholders and auditors’ maximum loss is their investment in the firm. As their
risk is limited, they are more likely to spend less time and effort in the audit process, or to meet the inappro-
priate requests of customers to keep their clients, which can lead to lower audit quality (Dye, 1993, 1995; Chan
and Pae, 1998). Thus, some scholars have indicated that partnerships should be mandatory. However, this sit-
uation also has inherent defects, such as partners bearing unlimited and joint liability: any partner’s negligence
or malpractice in the practice leads to the punishment of all of the partners, which can result in bankruptcy.
The partnership can prompt extremely mismatched gains and risks, making it unpopular among accounting
firms. LLPs, however, not only avoid the risk caused by other partners’ improper behavior, but also protect
investors by allowing them to recover their losses from audit failures. Thus, most scholars suggest that LLPs
should be promoted.

There have been many financial frauds and audit failure cases in recent years, such as Yinguangxia and
Shenzhen Zhongtianqin (2001), Enron and Andersen (2002), and Kelong and Deloitte (2004). These events
have not only bankrupted firms, or left them on the verge of bankruptcy, but also strongly compromised over-
all audit quality. These events have seriously damaged the CPA industry’s reputation, prompting the Ministry
of Finance and China Association of Certified Public Accountants to try and strengthen supervision, improve
audit quality and enhance the protection of investors’ interests. To realize the above mentioned goals, the
State Council [2009] No. 56 and the Ministry of Finance [2010] No. 12 (the Regulations) explicitly require
the transformation of large accounting firms from limited liability to LLPs.

The LLP, popular in the past 20 years, is a new form of business organization in the United States exclu-
sively for professionals such as accountants, lawyers and doctors. A LLP and a partnership are approximately
the same in that the auditor bears the results of audit failure by suffering losses of his own property (unlimited
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liability). A LLP, however, can prevent the auditor from the joint liability caused by the faults of other audi-
tors by overcoming the shortcomings of joint liability inherent in an unlimited liability partnership. The ten-
tative “CPA LLP agreement” states that, “The debt of accounting firms caused by the mistake of a partner
with intentional or gross negligence in the practice, should first be paid with the property of accounting firms,
and accounting firms obtain the right of recourse after bearing the liability, and the partner should bear full
liability for the loss of accounting firms. The debt of accounting firms caused by the mistake of a partner with-
out intentional or gross negligence in the practice should be paid by all partners with unlimited liability.” In
this study, based on unique events, we examine whether the transformation affects audit quality.

2.2. Literature and research hypotheses

The transformation of an accounting firm’s organizational form increases the risk faced by its partners,
which can result in behavioral changes. Audit risk? means that an accounting firm must bear the economic
and even criminal liability when mistakes in the conclusion of its audit report lead to investors or audit clients’
losses. If audit failure occurs, investors are entitled to appeal to the courts to force the listed company to com-
pensate them for their losses. They can also require the accounting firm to take joint responsibility for the
audit failure. The transformation from limited liability to LLP increases the loss suffered by the partner
who experiences audit failure. The partners must take responsible for the liability, which is not limited to their
investment in the accounting firm, but also includes their personal property.

Some studies have found that audit quality increases with debt risk (Geiger and Raghunandan, 2001;
Geiger et al., 2006; Laux and Newman, 2010; Liu and Wang, 2006; Melumad and Thoman, 1990;
Venkataraman et al., 2008). Chan and Pae (1998) find that a reduction in debt risk could reduce auditors’
effort, resulting in a lower level of audit quality. They argue that because the users of financial statements have
no right to sue the auditor, the auditor fears nothing, resulting in a lack of demand for audit quality. Geiger
and Raghunandan (2001) and Geiger et al. (2006) also find that a decline in auditors’ debt risk allows them to
be less cautious in issuing reports, and makes them less likely to issue a going concern audit report. The work
of Firth et al. (2012), based on the special setting of China, examines whether the difference in debt risk
between two forms of organization (limited liability and partnership) affects auditors’ behavior. They find that
the CPAs in partnerships were more cautious and more likely to issue modified audit opinions, whereas due to
fixed debt risk, limited liability led to more aggressive behavior and the CPAs did not tend to issue modified
audit opinions. Lennox and Li (2012) study the transformation from partnership to LLP in the United States
and explore whether a reduction in debt risk changed auditors’ behavior. Their results show no significant dif-
ference before and after the change in organizational form, possibly because the essence of partnership did not
change and investors still had the right to recover their losses from the auditors.

Based on the transformation of accounting firms from limited liability to LLPs in China, we analyze
whether an increase in auditors’ debt risk improves audit quality. Debt liability generally comes from lawsuits
against auditors. Legally, if the users of financial statements suffer losses due to improper audit opinions issued
by auditors, they have the right to require compensation from the auditors. Thus, the debt risk is also closely
associated with the national legal system. Studies have found that accounting firms in China actually assume a
lower legal risk (Liu and Xu, 2002) because the Chinese audit market is mainly formed by government regu-
lation (Liu and Lin, 2000). Meanwhile, the provisions on CPAs’ legal liability are still relatively vague in China
and the operability is also poor, such as the lack of clear audit quality requirements. In seeking economic inter-
ests, some accounting firms do not adequately investigate the audited entity when facing fierce competition.
Although some accounting firms are warned about, ordered to address, or reprimanded for corporate financial
reporting irregularities, the processes are limited to administrative penalties, which makes the CPAs’ violation
costs very low. As long as the accounting firms are not withdrawn, the firms can still earn money through IPO
and annual audits. Lu and Chen (2005) analyze the relationship between legal risk and audit quality using a
sequential game mode and find that legal risk has no significant effect on audit quality, possibly due to the
defects in the Chinese judicial system. However, with the improvement of the environment of Chinese laws

2 Chen (2006) suggested that audit risk has nine definitions, and we use the fourth interpretation here to define audit risk.
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and regulations, the legal risk faced by auditors is also increasing. To avoid the risk of litigation and financial
losses occurred by audit failure, auditors attempt to advance their own audit quality control, invest more
resources and work more carefully in the auditing process to reduce the likelihood of audit failures and
thereby reduce litigation risks. Especially when there are changes in an accounting firm’s organizational form,
the partners face greater debt service obligations when audit failure occurs, which increases audit quality
requirements.

In addition, from an organizational form perspective, the transformation from limited liability to LLP is
more suited to accounting firms because the integration of human and money capital is better, which helps
improve their internal governance structure and provides a better organizational guarantee for risk manage-
ment and employee promotion. However, because the entire transformation process is basically dominated by
the government and the transformed firms gain additional benefits, “The Notice of Accounting Firm Commit-
ment of Central Governance Enterprises” requires that, under the same conditions, large accounting firms that
have undergone transformation are recommended to engage in H-share business and are prioritized to under-
take audit work for central government business groups. In addition, to engage in H-share business, account-
ing firms must become LLPs. Accounting firms must transform to obtain these benefits, which may lead to
increased internal conflict of interests and reduce audit quality. Thus, we obtain our first hypothesis (H1).

H1. The transformation of accounting firms’ organizational form is unrelated to audit quality.

Although the development of the CPA industry in China is rapid, problems remain, such as a large number
of small-scale accounting firms, extremely low audit fees, and even “low balling.” The literature has shown
that firm size correlates with independence and audit quality (DeAngelo, 1981; Subramanian, 1996; Zhang
and Liu, 2002; Qi et al., 2004), such that the larger the accounting firm, the more independent the auditors
and the higher the audit quality. However, the transformation starts among medium and large accounting
firms and it may affect audit quality due to the high audit quality of these transformed accounting firms.
Therefore, we argue that the size of the audit firm may have a positive effect on the level of audit quality.

H2. If the transformed accounting firm is a Big Four international accounting firm, the level of audit quality
is higher.

The audit clients’ characteristics might also effect audit quality. Most of the listed companies in the Chinese
capital market are state-owned, which is a crucial factor for us to consider. Wang et al. (2008) suggest that
state-owned listed companies have an advantage when dealing with financial difficulties due to governmental
support. As listed companies that were once state-owned show signs of bankruptcy, the government makes an
effort to support the listed companies so they can overcome their difficulties. Similarly, auditors face lower
audit risk with state-owned listed companies than with other listed companies, because the probability of audit
failure for the former is low. The transformation changes the debt liability faced by the partners in audit fail-
ure. The characteristics of state-owned listed companies mean that the transformation of accounting firms has
a limited effect on the audit services for state-owned listed companies. Therefore, we obtain H3.

H3. The effect that the transformation of accounting firms has on audit quality is more positive for non-state-
owned listed companies than state-owned listed companies.

3. Research design
3.1. Variable definitions and models

3.1.1. Accounting firm transformations

We define an accounting firm that has changed its organizational form from limited liability to LLP as a
transformed firm (Change, equal to 1). An accounting firm whose organizational form has not been trans-
formed is a non-transformed firm (Change, equal to 0). We also define variables to examine the subsequent
effects of accounting firm transformations, such as the transformed year (Post0), one year after transformation
(Postl), and two years after transformation (Post2). Given that the current observations only go to 2012, the
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span from 2010 to 2012 is just two years, we find that Post0, Post1 and Post2 are sufficient to cover the effect of
accounting firm transformations on audit quality.

3.1.2. Audit quality

We use the performance-matched Jones model advanced by Kothari et al. (2005) to find the paired com-
pany with the most similar performance for each sample company, with discretionary accruals (DA) gained
through the following regression cross-sectionally within each year and industry. We consider DA as the proxy
for audit quality. The model specification is as follows:

TA[J = 50 + 51 (ASGZ@S[J — AAR,‘J) + 52PPE,‘J + 53R0a,-7, + Eiy (1)

where total accruals (7'4;,) equal net profit minus net cash flow from operations, the change in sales (ASales; )
equals the sales for the current year minus those for the previous year, the change in accounts receivable
(AAR;;) equals the accounts receivable for the current year minus those for the previous year, (PPE;;) is
the net amount of property, plant and equipment (PPE) for the current year, with each variable standardized
by total assets for the previous year, and (Roa;,) is the return on assets for the current year. In addition, based
on previous research on audit quality, we use the audit opinion as another proxy for audit quality.

3.1.3. Models

According to Lennox and Li (2012), we use the DID model to examine whether the transformation of
accounting firms affects audit quality. We focus on the relationship between the transformation (Change)
and DA and further examine the subsequent effects of the transformation event on DA in the current and
post-transformation years. The model specifications are as follows:

DAy = By + 61Change;, + By Lta, + p,Size; + BsLevy + fylnvrecy + fsRoa; + fsLlossy + B;CFO;

+ By Tobing; + 1, + a; + eyje (2)
DA;j;; = By + 61Post0;, + 5, Postl;, + 63Post2;, + P Lta;, + P,Size;, + PiLevy + Pylnvrec, + PsRoay
+ BgLossi + B,CFO;; + s Tobing,, + w; + a; + ey (3)

Following Lennox and Li (2012), we control for accounting firm fixed effects (y;) and listed companies fixed
effects (o), and examine the difference in pre- and post-transformation audit quality to ensure that the result is
more robust and reliable.

Following Ashbaugh et al. (2003) and Wang et al. (2010), our study includes several control variables, such
as the total accruals for the previous year (Lta), firm size (Size), debt ratio (Lev), inventories and receivables
ratio (Invrec), profitability (Roa), loss (Loss), cash ratio (CFO) and growth opportunities (Tobing).

Model (2) is our basic model and is used to examine H1. We also add some relevant variables to model (2)
to create models (4) and (5), which we use to examine H2 and H3. Model (4) tests whether an accounting firm’s
status as a Big Four accounting firm influences the relationship between the transformation and audit quality.
Model (5) tests whether the clients’ status as a state-owned listed company influenced the relationship between
the transformation and audit quality. The model specifications are as follows:

DA;; = By + 01Change;, + 6,Big4;, + 63Change;, x Bigd;, + B,Lta; + B,Size; + fsLev; + Bylnvrec;,

+ BsRoay + PeLlossy + B;CFO; + BsTobing, + ,; + a; + ey 4)
DA;j = By + 01Change;, + d,State;, + 63Change,, * State; + [\ Lta + f,Size;, + B3Levy + filnvrecy
+ BsRoa; + fsLoss; + f,CFO; + BsTobing, + p; + a; + ey (5)

The variables’ specific definitions and calculations are detailed in Table 1.
3.2. Sample selection
Our study uses all of the A-share listed companies from 2007 to 2012 as our sample. The main variable

(Change) is based on accounting firm transformations taken from the American Institute of CPAs’ website,
where accounting firms whose names have changed to LLPs are defined as transformed accounting firms, with
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Table 1

Variable definitions.

Variables Definitions

DA Discretionary accruals as a proxy for audit quality, calculated from the model developed by Kothari et al. (2005)

Opinion Audit opinion as a proxy for audit quality. The variable Opinion is coded from 0 to 3 for clean, unqualified by explanatory
notes, qualified and disclaimed/adverse opinions, respectively

Change Dummy variable that equals 1 if the accounting firm has been transformed and 0 otherwise

Post0 Dummy variable that equals 1 if the transformation occurs in the current year and 0 otherwise

Postl Dummy variable that equals 1 if the year is one year after the transformation and 0 otherwise

Post2 Dummy variable that equals 1 if the year is two years after the transformation and 0 otherwise

Bigd Dummy variable that equals 1 if the accounting firm is a Big Four international accounting firm and 0 otherwise

State Dummy variable that equals 1 for state-owned listed companies and 0 otherwise

Lta Total accruals of the previous year, calculated as total accruals divided by total assets

Lop Audit opinion of the previous year

Size The size of the company, calculated as the logarithm of total assets

Lev Debt ratio, calculated as total liabilities divided by total assets

Invrec Inventories and receivables ratio, calculated as inventory and accounts receivable divided by total assets

Roa Profitability, calculated as net profit divided by total assets

Loss Dummy variable that equals 1 if the client makes a loss and 0 otherwise

CFO Cash ratio, calculated as net cash flow from operating activities divided by total assets

Tobing Growth opportunities, calculated as follows: (tradable shares * closing price at the end of the year + non-tradable
shares * net assets per share + book value of debt)/book value of assets

u Dummy variable for accounting firm fixed effects

o Dummy variables for listed company fixed effects

all others defined as non-transformed accounting firms. The financial data of listed companies are sourced
from the China Stock Market and Accounting Research and WIND (Wind Information Co., Ltd) databases.

We remove financial companies from our sample, along with newly listed companies, specially treated firms
and firms with missing variables. We obtain 8705 observations. As many of the variables are the estimated
values of the model that are influenced by outliers, all of the continuous variables are winsorized at the 1%
and 99% levels to ensure the robustness of the results. Table 2 displays details of the accounting firm trans-
formations by the end of 2012.

The distribution of the final sample is shown in Table 3.

4. Empirical results and analysis
4.1. Descriptive statistics

Panel A of Table 4 reports the descriptive statistics for the full sample. The mean and median of DA are
0.001 and —0.002, respectively, indicating that there is no systematic bias in the observations. The mean and

Table 2

Transformed accounting firms.

Transformed accounting firms Transformation time
RSM China Certified Public Accountants November 29, 2010
BDO China Shu Lun Pan Certified Public Accountants December 31, 2010
Crowe Horwath China Certified Public Accountants February 15, 2011
Pan-China Certified Public Accountants July 7, 2011

PKF Daxin Certified Public Accountants January 1, 2012
Da Hua Certified Public Accountants February 16, 2012
Grant Thornton Certified Public Accountants June 18, 2012
ShineWing Certified Public Accountants June 21, 2012
Baker Tilly China Certified Public Accountants June 29, 2012
CHY Certified Public Accountants July 5, 2012
KPMG Certified Public Accountants August 1, 2012
Ernst & Young Certified Public Accountants September 11, 2012

Deloitte & Touche Certified Public Accountants October 19, 2012
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Table 3

Annual distribution of transformed and non-transformed observations.

Year Non-transformed Transformed Total
2007 1209 1209
2008 1253 1253
2009 1351 1351
2010 1249 204 1453
2011 1068 476 1544
2012 804 1091 1895
Total 6934 1771 8705

median of audit opinion (Opinion) are 0.064 and 0, respectively. The mean and median of the explanatory
variable (Change) are 0.203 and 0, which is consistent with our sample because a minority of accounting firms

transformed during the sample period.

Panel B of Table 4 reports the descriptive statistics for the transformed (Change = 1) and non-transformed
(Change = 0) accounting firms. The mean and median of the absolute value of DA (|DA|) for the transformed

Table 4
Descriptive statistics.
Variable name N Mean Sd Min Median Max
Panel A: Descriptive statistics of the full sample
DA 8705 0.001 0.086 —0.436 —0.002 0.492
Opinion 8703 0.064 0.357 0 0 3
Change 8705 0.203 0.403 0 0 1
Post0 8705 0.084 0.277 0 0 1
Post] 8705 0.073 0.260 0 0 1
Post2 8705 0.047 0.211 0 0 1
Top 4 8703 0.063 0.243 0 0 1
State 8705 0.585 0.493 0 1 1
Lta 8705 —0.007 0.085 —0.314 —0.010 0.330
Size 8705 21.835 1.241 19.124 21.699 25.878
Lev 8705 0.493 0.197 0.047 0.505 0.917
Invrec 8705 0.268 0.181 0.002 0.242 0.824
Roa 8705 0.040 0.068 —2.746 0.035 0.532
Loss 8705 0.081 0.273 0 0 1
CFO 8705 0.048 0.081 —0.235 0.046 0.307
Tobing 8705 2.037 1.248 0.896 1.635 10.726
Mean Median
Change =1 Change =0 Change = 1 Change =0
(1) (2) (1)-(2) (3) 4) (3)-(4)
Panel B: Descriptive statistics for the transformed and non-transformed groups
|DA| 0.053 0.060 —0.007""" 0.038 0.043 —0.005™""
Opinion 0.036 0.064 —0.028""" 0 0 0"
Bigh 0.040 0.063 —0.023™" 0 0 0"
State 0.518 0.585 —0.067"" 1 1 0"
Lta 0.012 —0.007 0.019™" 0.008 —0.010 0.018"™"
Size 22.015 21.835 0.180"" 21.849 21.699 0.150""
Lev 0.472 0.493 —0.021""" 0.486 0.505 —0.019"""
Invrec 0.280 0.268 0.012"" 0.254 0.242 0.012""
Roa 0.041 0.040 0.002 0.034 0.035 —0.001
Loss 0.076 0.081 —0.005 0 0 0
CFO 0.042 0.048 —0.006""" 0.041 0.046 —0.005"""
Tobing 1.836 2.037 —0.201""" 1.460 1.635 —0.175""

Note: The third and sixth columns in Panel B are r-tests for the mean and non-parametric tests for the median, respectively.
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Table 5
The effect of accounting firm transformations on audit quality.
Variable (1 (2) (3) (4)
Panel A: Regression results for full sample
Change —0.009"" —0.010""
(—4.19) (—4.48)
Post0 —0.005"" —0.007"""
(=2.08) (—2.63)
Post1 —0.012""" —0.014™""
(—3.93) (—4.20)
Post2 —0.018™" —0.019™"
(—4.23) (—4.32)
Lia 0.013 0.013
(0.79) (0.80)
Size 0.005™" 0.006"""
(2.43) (2.66)
Lev 0.041"" 0.040™"
(4.26) (4.16)
Invrec —-0.017 —-0.017
(—1.64) (—1.63)
Roa 0.095™" 0.094™"
(6.49) (6.41)
Loss 0.003 0.004
(1.16) (1.18)
CFO 0.021 0.021
(1.19) (1.16)
Tobing 0.003"" 0.003""
(3.52) (3.44)
Constant 0.051™" 0.051"™" —0.090" —0.101""
(7.97) (7.97) (—1.96) (—2.18)
CPA firm fixed effect Control Control Control Control
Firm fixed effect Control Control Control Control
Observations 8608 8608 8608 8608
Adjusted R-squared 0.0157 0.0169 0.0282 0.0293
DA >0 DA <0
(1) (2) (3) (4)
Panel B: Regression results for signed discretionary accruals
Change —0.017""" —0.002
(—4.16) (—0.63)
Post0 —0.015""" —0.000
(-3.13) (—0.011)
Postl —0.020""" —0.005
(—3.52) (—0.99)
Post2 —0.022""" —0.006
(—2.80) (—1.02)
Lta —0.024 —0.024 0.051" 0.050""
(—0.86) (—0.84) (2.03) (2.01)
Size 0.013™" 0.014™" —0.008"" —0.007""
(3.63) (3.69) (—2.52) (—2.38)
Lev 0.007 0.007 0.075™" 0.074™"
(0.43) (0.42) (5.35) (5.30)
Invrec 0.033" 0.033" —0.100""" —0.100"""
(1.88) (1.89) (—6.24) (—6.23)
Roa 0.089™" 0.089"" 0.118™" 0.117""
(4.27) (4.26) (4.22) (4.21)
Loss 0.001 0.001 0.007 0.007
(0.20) (0.24) (1.52) (1.53)

(continued on next page)
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Table 5 (continued)

Variable (1) (2) (3) (4)
CFO 0.081°"" 0.081°" —0.043" —0.044"
(2.61) (2.60) (—1.65) (—1.67)
Tobing 0.003 0.003 0.003™"" 0.003™""
(1.64) (1.60) (3.14) (3.09)
Constant —0.258""" —0.265"" 0.193™ 0.185""
(—3.14) (—3.20) (2.87) (2.74)
CPA firm fixed effect Control Control Control Control
Firm fixed effect Control Control Control Control
Observations 4181 4181 4427 4427
Adjusted R-squared 0.0603 0.0607 0.0538 0.0542

Note: The dependent variable is |DA|. The ¢-statistics are presented in brackets below the coefficients.
* Significance at the 10% level, using two-tailed tests.

™ Significance at the 5% level, using two-tailed tests.

" Significance at the 1% level, using two-tailed tests.

Table 6
The effect of accounting firm transformations on audit opinions.
Variable (1) (2)
Change —0.001
(-0.12)
Post0 —-0.014
(—1.12)
Postl 0.026"
(1.69)
Post2 —0.007
(—0.33)
Lta 0.151"" 0.152""
(13.4) (13.5)
Size —0.042""" —0.042"""
(—4.27) (—4.31)
Lev 0.292"" 0.293"™"
(6.60) (6.61)
Invrec —0.250"* —0.249™""
(=5.17) (—5.16)
Roa —0.646™" —0.646™""
(—9.40) (—9.40)
Loss 0.035™ 0.035"
(2.50) (2.54)
CFO 0.075 0.077
(1.58) (1.62)
Tobing 0.007" 0.007"
(1.79) (1.87)
Constant 1.007"" 1.019™"
(4.66) (4.70)
CPA firm fixed effect Control Control
Firm fixed effect Control Control
Observations 8607 8607
Adjusted R-squared 0.0989 0.0998

Note: The dependent variable is Opinion. The 7-statistics are presented in brackets below the coefficients.

* Significance at the 10% level, using two-tailed tests.
** Significance at the 5% level, using two-tailed tests.
™ Significance at the 1% level, using two-tailed tests.
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Table 7
The effect of the accounting firm size.
Variable (1) All (2) DA>0 (3) DA<0
Change —0.010""" —0.017"" —0.002
(—4.26) (—4.07) (—0.63)
Bigd 0.000 0.022 —0.009
(0.015) (0.60) (—0.40)
Change * Big4 —0.002 0.000 0.001
(—0.24) (0.026) (0.099)
Lta 0.013 —0.025 0.051"
(0.79) (—0.88) (2.03)
Size 0.005™ 0.013"™" —0.008""
(2.42) (3.62) (=2.51)
Lev 0.041"" 0.007 0.075""
(4.25) (0.43) (5.36)
Invrec —0.017 0.033" —0.100"""
(—1.64) (1.88) (—6.23)
Roa 0.095™" 0.089"" 0.118""
(6.48) (4.26) (4.23)
Loss 0.004 0.001 0.007
(1.17) (0.20) (1.52)
CFO 0.021 0.081"" —0.043
(1.19) (2.59) (—1.65)
Tobing 0.003™"" 0.003 0.003™""
(3.52) (1.63) (3.14)
Constant —0.090" —0.257"" 0.192""
(—1.95) (=3.13) (2.86)
CPA firm fixed effect Control Control Control
Firm fixed effect Control Control Control
Observations 8608 4181 4427
Adjusted R-squared 0.0282 0.0605 0.0539

Note: The dependent variable is |DA|. The z-statistics are presented in brackets below the coefficients.
* Significance at the 10% level, using two-tailed tests.

™ Significance at the 5% level, using two-tailed tests.

“* Significance at the 1% level, using two-tailed tests.

group are significantly lower than the non-transformed group, which supports our hypothesis that accounting
firm transformation improves audit quality. In the analysis of the dummy variable (Big4), the transformed
group is significantly lower than the non-transformed group, which is due to the late transformation of the
Big Four accounting firms in 2011, and thus there are fewer observations. Similarly, the dummy variable
(State) of the transformed group is also significantly lower than the non-transformed group.

4.2. Empirical results and analysis

4.2.1. The effect of accounting firm transformations on audit quality

Panel A of Table 5 presents the results of the effect of accounting firm transformations on absolute DA.
Columns (1) and (2) of Panel A are the regression results without the control variables. The variable (Change)
is negative and significant (the coefficients are —0.009 and —0.010, and the ¢-statistics are —4.19 and —4.48,
respectively) in columns (1) and (3) of Panel A. Accounting firm transformations are thus significantly nega-
tively related to the absolute value of DA, supporting H1. We suggest that the transformation of accounting
firms increases the audit and debt risks faced by partners of accounting firms, which urges the partners to be
more cautious and prudent in the auditing process, improving audit quality. We further analyze the post-
transformation effects among accounting firms. The variable (Post0) is negative and significant (the coefficients
are —0.005 and —0.007, and the ¢-statistics equal —2.18 and —2.63) in columns (2) and (4), which indicates that
the transformation of accounting firms has a positive effect on audit quality in the transformation year. Like-
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Table 8
The effect of listed company ownership.
Variable (1) All (2) DA>0 (3) DA<0
Change —0.012""" —0.022""" 0.001
(—3.53) (—3.50) (0.12)
State 0.002 0.004 0.001
(0.72) (0.61) (0.24)
Change * State 0.002 0.007 —0.004
(0.62) (1.03) (—0.81)
Lta 0.013 —0.024 0.050""
(0.80) (—0.85) (2.01)
Size 0.005"" 0.013"™" —0.008""
(2.41) (3.59) (=2.51)
Lev 0.041"" 0.007 0.075""
(4.24) (0.43) (5.37)
Invrec —0.017 0.034" —0.101"""
(—1.63) (1.91) (—6.25)
Roa 0.095™" 0.089"" 0.119""
(6.47) (4.27) (4.26)
Loss 0.003 0.001 0.007
(1.12) 0.17) (1.56)
CFO 0.021 0.081"" —0.043"
(1.20) (2.60) (—1.66)
Tobing 0.003™"" 0.003" 0.003™""
(3.54) (1.65) (3.15)
Constant —0.091"" —0.257"" 0.191""
(—=1.97) (=3.13) (2.84)
CPA firm fixed effect Control Control Control
Firm fixed effect Control Control Control
Observations 8608 4181 4427
Adjusted R-squared 0.0284 0.0610 0.0540

Note: The dependent variable is |DA|. The z-statistics are presented in brackets below the coefficients.
* Significance at the 10% level, using two-tailed tests.

™ Significance at the 5% level, using two-tailed tests.

" Significance at the 1% level, using two-tailed tests.

wise, the variables (Postl) and (Post2) are also significantly negatively related to |DA|, suggesting that the
transformation of accounting firms still has positive effects on audit quality one and two years after the trans-
formation. Further, the above results show that the coefficients of the variables are Post2 < Postl < Post0,
which indicates that the transformation year’s effect is weaker than that of one and two years after the trans-
formation. We argue that the partners of transformed accounting firms fully realize the possible increase in
audit risk, and thus they are more cautious in the audit process, resulting in improved audit quality.

Panel B of Table 5 presents the results for signed DA. The coefficient of the variable (Change) is —0.017 and
significant at the 1% level in column (1). However, the coefficient of the variable (Change) is —0.002 and insig-
nificant in column (3). The above results show that improvements in audit quality are mainly due to a reduc-
tion in upward earnings management, with no effect on downward earnings management. Further, the
variables (Postl) and (Post2) are consistent with the above results.

To test the direct effect of accounting firm transformations on audit quality, we also use audit opinions as a
proxy for audit quality. Column (1) of Table 6 shows that the coefficient of the variable (Change) is —0.001,
but is not significant.> The coefficient of the variable (Post1) is 0.026 and significant at the 10% level in column

3 DeFond and Zhang (2014) indicate that, because the proxies in each category reflect different dimensions of audit quality, they cannot
entirely reflect audit quality. Our research question is whether the transformation of accounting firms improves audit quality given their
increased audit risk. The auditors usually issue modified audit opinions when listed companies have major uncertainty in their operations,
or when the companies obey the accounting principles and occur significant accounting errors. Therefore, the use of audit opinions to
proxy for audit quality might ignore the tiny differences in the audit process.
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Table 9
The effect of accounting firm size and listed company ownership on the relationship between transformation and audit quality.
Variable (1) All (2) DA>0 (3) DA<0
Change —0.012"" —0.022""" 0.000
(—3.48) (=3.47) (0.096)
Bigd 0.000 0.022 —0.010
(0.027) (0.60) (—0.41)
Change * Big4 —0.003 —0.001 0.002
(=0.32) (—0.048) (0.23)
State 0.002 0.004 0.001
(0.71) (0.61) (0.25)
Change * State 0.003 0.007 —0.005
(0.65) (1.02) (—0.84)
Lta 0.013 —0.025 0.050"
(0.79) (—0.88) (2.01)
Size 0.005" 0.013" —0.008"™"
(2.41) (3.57) (—2.49)
Lev 0.0417" 0.007 0.076™"
(4.24) (0.43) (5.38)
Invrec —0.017 0.034" —0.100""
(~1.63) (1.91) (—6.24)
Roa 0.095™ 0.089" 0.119"
(6.47) (4.26) (4.27)
Loss 0.003 0.001 0.007
(1.13) (0.17) (1.55)
CFO 0.021 0.081"" —0.043"
(1.19) (2.59) (—1.66)
Tobing 0.003™"" 0.003 0.003™""
(3.54) (1.64) (3.14)
Constant —0.091"" —0.256"" 0.190""
(—1.96) (=3.11) (2.83)
CPA firm fixed effect Control Control Control
Firm fixed effect Control Control Control
Observations 8608 4181 4427
Adjusted R-squared 0.0284 0.0612 0.0541

Note: The dependent variable is |DA|. The z-statistics are presented in brackets below the coefficients.
* Significance at the 10% level, using two-tailed tests.

™ Significance at the 5% level, using two-tailed tests.

" Significance at the 1% level, using two-tailed tests.

(2). These results mean that accounting firm transformations still affect audit opinions one year after the trans-
formation, possibly because accounting firms must take time to address post-transformation quality control,
thereby enhancing the audit quality of the audit services provided for listed companies.

4.2.2. The effect of accounting firm size

Table 7 presents the results of the relationship between transformation and audit quality by dividing the
sample into two groups: Big Four and non-Big Four. The coefficients of the interact terms (Change * Big4)
are all insignificant in columns (1)—(3), which indicate that there is no incremental effect of accounting firm
transformations on audit quality when distinguishing by firm size. One possible reason is that the audit quality
of Big Four accounting firms is always higher and therefore the potential for further improvement is limited.
Therefore, even though the audit risk faced by the partners increases after the transformation, there is no sig-
nificant incremental effect on audit quality.
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4.2.3. The effect of listed company ownership

Table 8 presents the results of the relationship between the transformations and audit quality after divid-
ing the sample into two groups, state-owned and non-state-owned. The coefficients of the interaction term
(Change * State) are all insignificant in columns (1)—(3), which indicate that there is no incremental effect of
accounting firm transformations on audit quality when distinguishing by the nature of ownership of listed
companies.

4.3. Robustness tests

4.3.1. Different estimations of discretionary accruals

To ensure that the conclusions of this study are not influenced by the estimation of DA, we also use the
performance-matched Jones model, the median-adjusted Jones model and the modified Jones model to esti-
mate DA. After repeating the above regression analysis, the results are still robust, indicating that the conclu-
sions of this study are not influenced by the estimation of DA.

4.3.2. Different definitions of audit opinion

To ensure that our conclusions are not affected by the definition of audit opinions, we also define clean
audit opinions as 0 and modified audit opinions as 1. The results are still robust, indicating that our conclu-
sions are not affected by the definition of audit opinions.

4.3.3. Different model specifications

We also simultaneously examine the effects of accounting firm size and listed company ownership nature on
the relationship between transformations and audit quality. We find that the results are the same (see Table 9),
indicating that the conclusions do not change.

5. Conclusions

We use Chinese A-share listed companies from 2007 to 2012 to examine the effects of accounting firm trans-
formations on audit quality. We find that accounting firm transformations are negatively related to the abso-
lute value of DA. The results of signed DA show that when DA is positive, accounting firm transformations
significantly reduce the level of DA, whereas the effect is not significant when DA is negative. We also find that
accounting firm transformations only have a positive effect on audit opinions one year after the
transformation.

We examine the effects of accounting firm transformations on audit quality from the characteristics of each
accounting firm and each client, to explore the research question more deeply. However, we do not find that
accounting firm size and listed company ownership significantly affect the relationship between transforma-
tions and audit quality. The transformation from limited liability to LLP increases the audit risk faced by
the partners of accounting firms, especially in lawsuits after audit failure, as the partners must compensate
for the loss with all of their investments and their personal assets. Therefore, faced with an increasing debt
risk, the partners tend to focus more on implementing audit procedures and using audit tools, which improve
audit quality. Partners are more cautious in dealing with upward earnings management behavior because it is
more prone to audit failures. Due to the policy, transformed accounting firms are generally larger in size and
their clients are of a higher quality. Therefore, we did not find differences based on accounting firm size and
listed company ownership.

In this study, we find that accounting firm transformations improve audit quality, providing policymakers
with important empirical evidence. Likewise, the continual implementation of the policy can have a positive
effect, urging auditors to provide higher quality audit services that make the capital market more transparent.
With the increase in transformed accounting firms, future studies will have more reliable data to work with.
These transformations will affect the insurance functions of audits, audit fees and audit client choice, etc.,
which can also form future directions for research on the topic of accounting firm transformations.
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Previous studies focus on the effect of accounting conservatism on bank credit (Zhang, 2008; Rao and
Jiang, 2011; Zhu, 2011; Cheng and Liu, 2013), with less attention being paid to trade credit (Hui et al.,
2012). However, trade credit is widely used in both developed and developing countries. In the UK, for
example, trade credit accounts for 70% of short-term debt and 55% of credit loans (Kohler et al., 2000).
Rajan and Zingales (1995) show that on average, trade credit accounted for 17.8% of the total assets of Amer-
ican companies in 1991, and for over 25% of those of their German, Italian and French counterparts.
Although China’s financial system is not sound, trade credit plays a decisive role in its national economy.

Focusing on accounting conservatism and changes in monetary policy, we investigate how these two ele-
ments affect trade credit and discuss the different effects of accounting conservatism on trade credit for trading
parties with different backgrounds.

Specifically, we aim to answer the following questions. First, do accounting conservatism policies affect
trade credit financing? The literature on trade credit is currently based mainly on the theories of alternative
financing and market power. From the perspective of demand, the theory of alternative financing holds that
credit rationing prevents some companies from obtaining sufficient bank lending. They therefore turn to trade
credit financing, despite having to bear the higher costs of trade credit (Petersen and Rajan, 1997; Biais and
Gollier, 1997). From the supply perspective, market power theory considers that due to market power, sup-
pliers (customers) will take the initiative to provide a large amount of low-cost trade credit to a company to
promote sales (supplies) (Summers and Wilson, 1999; Fisman and Raturi, 2004; Van Horen, 2005). Regardless
of what theory applies, a company seeking trade credit needs to sign a debt contract with a supplier or a cus-
tomer. Hui et al. (2012) argue that as accounting conservatism can recognize losses in a timely fashion, it can
protect the interests of customers and suppliers when signing contracts and reduce potential losses from such
transactions. We therefore examine whether companies with higher accounting conservatism obtain more
trade credit.

Second, how does accounting conservatism influence trade credit when monetary policy changes? In a per-
iod of tight monetary policy, the problem of credit discrimination, or credit rationing, becomes worse and it
becomes harder for companies to obtain bank loans. Meanwhile, suppliers or customers become more cau-
tious about providing trade credit because of increasing uncertainty in the economic environment. We there-
fore investigate whether accounting conservatism has a greater effect on obtaining trade credit when the
demand for trade credit increases and the supply reduces. Third, does accounting conservatism have different
effects on trade credit for trading parties with different backgrounds? Previous studies find that enterprises
with different levels of market power and different types of ownership obtain trade credit differently (Lu
and Yang, 2011; Zhang et al., 2012), and that the contractual relationship in transactions between related par-
ties can affect the choice of trade credit mode (Liu et al., 2009). We therefore investigate whether the different
backgrounds of companies and their suppliers or customers affect the relationship between accounting conser-
vatism and trade credit.

To test these research questions, we use data for Chinese listed companies during 2003-2012. First, we find
that companies with higher accounting conservatism obtain more trade credit. Second, accounting conser-
vatism has a greater effect on trade credit under tight monetary policy. Third, the positive relationship between
accounting conservatism and trade credit is related to the backgrounds of the supplier and the customer. The
influence on this positive relationship is most marked when a company is privately owned and has greater
market power, and less evident when a supplier or customer is the controlling shareholder.

The contributions of this paper are as follows. First, previous research on trade credit focuses on the
motives for trade credit, but we explore the operational mechanism of accounting conservatism, a factor in
obtaining trade credit, from the perspective of debt contracting. Second, with respect to monetary policy,
we investigate the effect of accounting conservatism on trade credit under different monetary policies, which
enriches the literature on macro-economic policy and micro-enterprise behavior. Finally, taking the different
backgrounds of the parties into account, we discuss the joint effect of corporate characteristics, associated rela-
tionships and accounting conservatism in the contracting process, which expands the research on trade credit.

The rest of this paper is structured as follows. The second section briefly outlines the previous research with
respect to trade credit and accounting conservatism, and outlines our research hypotheses; the third section
explains the process of sample selection and the establishment of the model; the fourth section presents the
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research results and empirical analysis; the fifth section further discusses the results of sub-samples according
to the different backgrounds of trading parties; and the sixth section provides the conclusions.

2. Literature review and research hypotheses
2.1. Accounting conservatism and trade credit

Accounting earnings information plays an important role in the process of signing contracts between enter-
prises and suppliers or customers. According to Williamson (1979), transactions can be divided into discrete
transactions, long-term transactions and relational transactions. A discrete transaction involves a one-time
contract, and the rights and obligations of the parties to the contract can be clearly defined. In a long-term
transaction the contract is long-term and incomplete, and cannot cover all future uncertainties. In a relational
transaction the contract is also long-term and involves special investment. From the perspective of reducing
transaction costs, transactions between enterprises and suppliers or customers are usually long-term or rela-
tional transactions. Due to the incompleteness of long-term contracts, firms are more likely to adopt oppor-
tunistic behavior. In particular, in relational transactions in which the suppliers and customers often require
special asset investment, if the company cancels the transaction because of financial difficulties or other rea-
sons, the suppliers and customers will incur high switching costs (Hui et al., 2012). Suppliers and customers are
able to observe very recent changes in the operating conditions of a company through their business dealings,
so have information advantages over banks and other credit institutions (Lu and Yang, 2011). However, with
respect to opportunity costs and sunk costs in long-term transactions, suppliers and customers still consider a
company’s overall profitability when judging the prospects for long-term cooperation with that enterprise and
when deciding whether or not to trade with a particular company or what type of transaction to provide to
that company.

As suppliers and customers, unlike shareholders, are the main creditors in trade credit transactions, their
profit function is asymmetric. That is, they bear the risk of enterprise bankruptcy but do not gain any appre-
ciation in the value of assets, which leads them to pay greater attention to bad news regarding a company’s
performance than to good news. Meanwhile, company managers have an information advantage over other
stakeholders and tend to hide any bad news for reasons of self-interest. The interests of suppliers and cus-
tomers will thus be damaged through information asymmetry when managers report relatively little relating
to bad news for a company.

How, then, can the interests of suppliers and customers be protected in a transaction? Hui et al. (2012) con-
firm that accounting conservatism is one feasible mechanism for providing such protection. The conservatism
principle stipulates that an enterprise cannot recognize a potential benefit, but should recognize a potential
loss in a timely fashion (Basu, 1997). Accordingly, the interests of suppliers and customers can be protected
through the following two mechanisms.

First, by inhibiting excessive investment and insufficient investment, accounting conservatism can improve
the future profitability of a company, ensuring long-term cooperation with its suppliers and customers.
Accounting conservatism results in investment losses being reflected in management reporting as soon as pos-
sible, so that shareholders receive timely signals that the net present value of an investment project is negative,
which inhibits excessive investment (Ball and Shivakumar, 2005). At the same time, accounting conservatism
can help to alleviate underinvestment by reducing the financing costs of the enterprise (Garcia Lara et al.,
2011). As a result, the higher the accounting conservatism of a company, the higher the company’s future prof-
itability, and the lower the possibility of future special project expenditure (Ahmed and Duellman, 2011). A
higher profitability for a company can ensure sustainable cooperation relationships with suppliers and cus-
tomers, who are then willing to provide more trade credit to that company based on the expectation of future
long-term cooperation.

Second, accounting conservatism can help suppliers and customers to promptly identify poor performance
by a company. Taking loan contracts as the object of study, Zhang (2008) concludes that higher accounting
conservatism makes it easier for companies to violate restrictive clauses in debt contracts, and helps creditors
to promptly enforce or re-sign contracts. Therefore, the higher the accounting conservatism, the lower the loan
interest rate paid by the company. Similarly, accounting conservatism can also reduce information asymmetry,
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protect the interests of suppliers and customers to a greater extent, and help both parties to a contract to
establish cooperative relations with mutual trust, such that suppliers and customers are willing to accept a
certain degree of risk and provide more trade credit. Conversely, if a company’s accounting reports are less
conservative and the interests of suppliers and customers cannot be protected, the payment terms required
by the suppliers and customers will be more stringent because they wish to protect their own interests and
safely control risk. Accordingly, they will not provide a large amount of trade credit.

Based on the above analysis, we propose the following hypothesis:

H1. Corporations with higher accounting conservatism obtain more trade credit.

2.2. Monetary policy, accounting conservatism and trade credit

Monetary policy is important to governments as a means of intervening in and adjusting the macro-
economy. When monetary policy changes from loose to tight, enterprises face a different macroeconomic envi-
ronment. The behavior of enterprises, creditors and shareholders may therefore also change (Gertler and
Gilchrist, 1994). The effect of monetary policy on a micro-enterprise is first reflected in changes in the infor-
mation environment. During a period of monetary tightening, the degree of future information uncertainty
that companies will face increases. Using panel data for listed companies in the UK for 1970-1990,
Beaudry et al. (2001) find that in the 1980s, frequent changes in monetary policy led to the total variance
of investment in listed corporations being significantly smaller than that in the 1970s. This reflects the char-
acteristic that enterprise investment behavior tends to be uniform when facing uncertainty due to monetary
policy.

Due to imperfections in the capital market, the problem of information asymmetry and related contract
cost is common within actual economic operations. Banks play an irreplaceable role in alleviating information
asymmetry, dispersing risk and reducing transaction costs in the credit market. Monetary policy can influence
the availability of bank credit, and accordingly affect the behavior of enterprises, creditors and shareholders.
Much empirical literature provides evidence that a tight monetary policy affects corporate financing. The
literature indicates that a tight monetary policy reduces the funds available to banks to loan out, increases
the difficulty of obtaining loans and as a result affects the investments made by enterprises (Kashyap et al.,
1993; Ye and Zhu, 2009). In addition, increasing loan interest rates raises the capital cost to the enterprise
(Mojon et al., 2002). In China, financing channels for enterprises are relatively less common than in
other countries, and bank loans represent the main financing channel. At the same time, banking in China
is very vulnerable to the actions and regulations of the government. As the People’s Bank of China tightens
monetary policy by raising the deposit reserve rate, the benchmark interest rate and the discount rate, the real
economy is affected through the credit channel, reflected specifically in a significant reduction in the amount of
corporate credit financing (Ye and Zhu, 2009). Accordingly, under a tight monetary policy, an enterprise’s
external financing costs increase, the scale of external financing is limited and the problem of credit rationing
worsens.

The worsening of credit rationing makes it difficult for an enterprise to obtain bank credit financing, and it
becomes more dependent on trade credit financing. As the demand for trade credit increases while the funds
available decrease due to the tight monetary policy, trade credit becomes a scarce resource. In such a period of
monetary tightening, suppliers and customers, as providers of trade credit, will be more concerned about
whether the assets of the enterprise can pay off debt. They will thus require a more conservative corporate
accounting policy to enable them to adjust credit policies sooner. Under this premise, relative to a period
of monetary easing, suppliers and customers in a period of monetary tightening will be more willing to provide
trade credit for enterprises with higher accounting conservatism, and trade credit will then flow more inten-
sively into these enterprises.

Based on the above analysis, we propose the following hypothesis:

H2. During a period of monetary tightening, corporations with higher accounting conservatism obtain more
trade credit.
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3. Research design
3.1. Sample and data

Using A-share listed companies in China during 2003-2012 as the basis and after removing companies in
the financial industry and companies with missing data, the sample comprises 12,121 firm-year observations of
1880 companies. Data on corporate governance are from the CCER database and other data are from the
CSMAR database. All observations in the top 1% and bottom 1% for continuous variables are winsorized
to control for outliers, and ¢-values are clustered at the firm level.

3.2. Research design

3.2.1. Trade credit (TC)
With reference to Lu and Yang (2011) and Zhang et al. (2012), the following formula is used to calculate
TC: TC = (accounts payable + notes payable + advances from customers)/total assets.

3.2.2. Accounting conservatism ( C-Score)

New or improved methods have appeared regularly since Basu (1997) used the inverse regression method to
measure accounting conservatism, such as the accruals/cash-flows regression method of Ball and Shivakumar
(2005), the accrual measure of Givoly and Hayn (2000), the measure of Beaver and Ryan (2000) based on the
book-to-market ratio, and the C-Score method of Khan and Watts (2009). As our analysis requires a firm-year
measure of accounting conservatism, the C-Score method is adopted. The C-Score is calculated as follows:

Xis
Pi,t—l

= By + DR, + (u; + 1, SIZE;, + usMB;, + 1, LEV;,) x RET;,

+ (41 + ASIZE;, + /3MB;, + 4LEV,,) x DR;, x RET;, + ,SIZE;, + sMB;, + ,LEV,,
+ p,DR;, x SIZE,, + ;sDR;, x MB,, + f,DR;, x LEV,,
G-Score = B, = w; + ,SIZE;; + ;3MB,, + i, LEV;,
C-Score = ff; = 41 + LSIZE;, + 43MB;, + 4LLEV;,
Xig
Pt
mean of the sample. RET;; is the stock return of firm / minus the market return in year ¢ (from May in year ¢
to April in year 7+ 1). DR;, is a dummy for the stock return of firm 7 in year ¢, which equals 1 when
RET;, > 0, and 0 otherwise. SIZE; , is the logarithm of total assets. MB,, is the book-to-market ratio, which
is firm 7’s total market value divided by its book value for owners’ equity at the end of year ¢. LEV,, is the ratio
of total liabilities to total assets.
C-Score measures the timeliness of bad news (i.e. the level of conservatism). The higher the value of
C-Score, the higher the degree of accounting conservatism.

is firm 7’s earnings per share divided by its stock price at the beginning of year ¢, adjusted by the annual

3.2.3. Tight monetary policy (MP)

Based on the work of the Macro Group, CCER, PKU (2008), monetary liquidity can be measured on three
bases: excess money, money stock and the interest rate in the short-term lending market. The measures based on
excess money include the situation in which the money growth rate exceeds the nominal GDP growth rate (Baks
and Kramer, 1999), and that in which the money growth rate exceeds the actual GDP growth rate and the price
increase rate (Yi, 1991). The measures based on money stock include the growth rate of M2, the difference in the
growth rates of M1 and M2 and the ratio of M1/M?2. The measures based on the interest rate in the short-term
lending market include the one-year lending rate (Li and Wang, 2011), the bond spread and so on.

Of these measurement bases, only the first takes money demand into account. According to a general
economic analysis, there will be excess monetary liquidity if the supply of money is greater than the demand,
and a shortage of money liquidity when the supply of money is less than the demand. Accordingly, the first
measurement basis is adopted here.
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We use the nominal GDP growth rate to measure the currency required for economic development, and the
M?2 growth rate to measure the supply of money. Thus, the difference between the nominal GDP growth rate
and the M2 growth rate reflects the degree of monetary liquidity shortage. If the difference is positive, this
indicates that the current money supply is insufficient and a period of monetary tightening applies, and
MP = 1; if the difference is negative, this indicates that the current money supply is adequate and a period
of monetary easing applies, and MP =0 (Li and Wang, 2011). The differences between the nominal GDP
growth rate and the M2 growth rate are —0.079, 0.033, —0.023, 0.013, 0.061, 0.004, —0.199, —0.012, 0.005
and —0.045 from 2003 to 2012. Therefore, 2004, 2006, 2007, 2008 and 2011 are defined as monetary tightening
periods, while the other years are defined as monetary easing periods.

3.2.4. Control variables

The control variables are CFO, LIQ, LOAN, AGE, SIZE, EBIT, GROWTH, MPOWER, STATE and
GOVINDEX.

For those demanding trade credit, the adequacy of internal cash flows and the availability of bank loans are
important factors affecting trade credit financing, according to pecking order theory and alternative financing
theory. Therefore, we use CFO (net cash flow from operating activities/total assets) to measure an enterprise’s
ability to generate cash, LIQ (current assets/total assets) to measure the liquidity ratio and LOAN (bank
loans/total assets) to measure the proportion of bank loans to total assets.

Those supplying trade credit will take a firm’s establishment age (AGE), size (SIZE), profitability (EBIT)
and growth ability (GROWTH) into account when providing trade credit.

In addition, the amount of trade credit that an enterprise obtains reflects its bargaining power in the indus-
try. The stronger the market position, the more trade credit may be obtained (Fisman and Raturi, 2004; Zhang
et al., 2012). MPOWER is used to measure the market position of an enterprise. If the market share of the
enterprise, that is, the ratio of the firm’s sales revenue to the industry’s sales revenue, is greater than the indus-
try median, then MPOWER equals 1, and 0 otherwise.

The existing literature shows that the amount of trade credit obtained by state-owned enterprises is signif-
icantly higher than for non-state-owned enterprises, because state-owned enterprises have good credit ratings
and no constraints on financing (Liu et al., 2009; Lu and Yang, 2011). Thus, STATE is used to control for the
effect of the nature of firm ownership, which equals 1 if a firm is state-owned, and 0 otherwise.

Finally, the effect of corporate governance is also controlled for in our analysis. With reference to the
approach of Bai et al. (2005) and Zhang and Lu (2012), we use the shareholding ratio of the first major
shareholder (TOPI1), the ownership concentration from the second to the tenth shareholders (Cstr2 10),
the shareholding ratio of senior management (Mana), whether the board chairman and the CEO are the same
person (Dual), the proportion of independent directors on the board (Indratio), whether there is a listing in the
B-share or H-share market at the same time (HB_share, which equals 1 if listed at the same time, and 0
otherwise) and whether there is ownership by a parent company (Parent, which equals 1 if owned, and 0
otherwise) to construct a corporate governance index through the method of principal component analysis.
The first principal component obtained from the analysis is defined as an indicator of corporate governance
level, GOVINDEX. Specific definitions of the variables are given in Table 1.

3.3. The empirical model

To analyze whether accounting conservatism affects an enterprise’s trade credit financing behavior, and to
test the effect of accounting conservatism on trade credit under different monetary policies, we use the
following models?:

! Bai et al. (2005) also consider the nature of firm ownership when constructing a corporate governance index. Previous studies find that
the amount of trade credit obtained by state-owned enterprises is significantly higher than for non-state-owned enterprises, and the
direction of this influence is not consistent with the directions of the other corporate governance factors for trade credit; thus, we examine
the nature of firm ownership alone.

2 To avoid the problem of endogeneity, we use lagged C-Score values in the model to measure accounting conservatism. The results are
not affected if current C-Score values are used.
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Table 1
Variable definitions.

Type Symbol Name

Definition

Explained variable TC Trade credit

Explanatory C-Score Accounting conservatism
variable MP Tight monetary policy
Controlled variable =~ MPOWER Market power
STATE Nature of firm ownership
LOAN Bank loan
AGE Age of the company
SIZE Scale of the company
CFO Cash flows of operating
LIQ Current assets
EBIT Profitability
GROWTH Growth rate

GOVINDEX Index of corporate
governance

YEAR Year
IND Industry

(Accounts payable + notes payable + advances from customers)/
total assets

Measured using the C-Score method (Khan and Watts, 2009)
If AGDP/GDP,_; — AM2/M2,_, > 0, then MP = I; otherwise
MP =0

If a company’s market share (sales revenue/entire industry sales
revenue) is greater than the industry median, MPOWER = 1.
Otherwise, MPOWER =0

If a company is state-owned, STATE = 1. Otherwise, STATE =0
(Short-term loans + long-term loans)/total assets

The natural logarithm of the years since the company was
established

The natural logarithm of total assets at the end of the year

Net cash flows from operating activities/total assets

Current assets/total assets

Earnings before interest and tax/total assets

(Operating income for the year — operating income for the
previous year)/operating income for the previous year

The first principal component obtained through the method of
principal component analysis using the following seven variables:
the shareholding ratio of the first major shareholder (TOP1), the
ownership concentration from the second to the tenth
shareholders (Cstr2_10), the shareholding ratio of senior
management (Mana), whether the board chairman and the CEO
are the same person (Dual), the proportion of independent
directors on the board (Indratio), whether there is a listing in the
B-share or H-share market at the same time (HB_share) and
whether or not there is ownership by a parent company (Parent).
Year dummy variables

Industry dummy variables

TC;, = B, + p,C-Score;,_; + Z p,Controlvariables;, + ¢, (1)
TC;, = B, + p,C-Score;,_ + ,MP;, + ;MP;, x C-Score;,_ + Z p,Controlvariables;, + ¢;, (2)

If H1 is supported, the coefficient for C-Score, f5;, should be significantly positive. In addition, 3 should

also be significantly positive if H2 is supported.

4. Empirical analysis

4.1. Descriptive statistics

Table 2 lists the descriptive statistics for all of the variables. The mean of trade credit is 16.9% and the
median is 13.8%. The mean and median of C-Score are 0.043 and 0.030 respectively, implying that the sample
companies implemented conservative accounting policies during 2003-2012. The mean of monetary policy
(MP) is 48.1% and the standard deviation is 50%, showing that the observations are relatively uniform under
tight monetary policy and loose monetary policy. The maximum and minimum of SIZE are 25.33 and 19.41
respectively, and the maximum and minimum of EBIT are 0.232 and —0.275 respectively, which are
reasonable.

Table 3 gives the correlations between the variables. There is a significant positive correlation between TC
and C-Score, showing that the higher an enterprise’s accounting conservatism, the more trade credit it obtains.
The relationship between TC and C-Score is consistent with our expectations. The correlations of TC with
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Table 2

Descriptive statistics.

Variables N Mean Min 01 Median 03 Max Std
TC 12,121 0.169 0.005 0.074 0.138 0.232 0.581 0.125
C-Score 12,121 0.043 —0.114 —0.002 0.030 0.078 0.286 0.077
MP 12,121 0.481 0 0 0 1 1 0.500
MPOWER 12,121 0.555 0 0 1 1 1 0.497
STATE 12,121 0.652 0 0 1 1 1 0.477
LOAN 12,121 0.218 0 0.091 0.211 0.324 0.641 0.154
AGE 12,121 2.808 1.099 2.639 2.833 2.996 3.555 0.273
SIZE 12,121 21.70 19.41 20.89 21.57 22.33 25.33 1.145
CFO 12,121 0.050 —0.201 0.007 0.049 0.094 0.265 0.079
LIQ 12,121 0.526 0.081 0.368 0.533 0.684 0.956 0.211
EBIT 12,121 0.051 —0.275 0.028 0.051 0.080 0.232 0.069
GROWTH 12,121 0.196 —0.671 —0.007 0.140 0.313 2.726 0.433
GOVINDEX 12,121 —0.222 —2.309 —-1.012 —0.375 0.357 4.637 1.219

MPOWER and STATE are also significantly positive, indicating that companies with a strong market
position or state ownership obtain more trade credit. The relationship between LOAN and TC is significantly
negative, implying that if an enterprise can obtain more loans from banks, it will reduce its demand for trade
credit, thus confirming financing substitution theory.

4.2. Regression analysis

4.2.1. Accounting conservatism and trade credit

First, we investigate the effect of accounting conservatism on trade credit, with the results of the regression
analysis provided in Table 4.

In regression (1), we use TC,, i.e. (accounts payable + notes payable + advances from customers)/total
assets, as the dependent variable. The coefficient for C-Score,_; is 0.379, which is significantly positive at
the 1% level, suggesting that the higher the accounting conservatism, the more trade credit is obtained from
the supplier and the customer. High accounting conservatism can reduce the degree of information asymmetry
to more effectively protect the interests of suppliers and customers, and help trading parties to establish
cooperative relations with mutual trust, such that the supplier and the customer are willing to accept a certain
degree of risk and provide more trade credit. Thus, hypothesis 1 is confirmed.

The coefficient for MPOWER, is significantly positive, indicating that enterprises with stronger market
positions can obtain more trade credit. The coefficient for STATE, is significantly positive, indicating that
state-owned enterprises can obtain significantly more trade credit than private enterprises. The relationship
between LOAN and TC is significantly negative, showing that the more bank credit obtained, the less trade
credit obtained. There is a specific substitution relationship between bank credit and trade credit, in line with
the theory of financing substitution.

4.2.2. Monetary policy, accounting conservatism and trade credit

We further investigate the effect of accounting conservatism on trade credit in the context of monetary
policy changes. The results of this regression analysis after adding MP, x C-Score, ; to the model are
provided in Table 4.

The results of regression (2) show that C-Score,_; is still significantly positive and MP, x C-Score,_; is too,
indicating that accounting conservatism is more important under tight monetary policy. In a period of
monetary tightening, trade credit becomes a type of scarce resource. Thus, suppliers or customers become
more cautious about providing trade credit due to increasing uncertainty in the economic environment. In this
situation, an enterprise with a higher level of accounting conservatism has more advantages in terms of
obtaining trade credit provided by suppliers or customers. That is, relative to a period of monetary easing,
suppliers and customers are more willing to provide trade credit to enterprises with higher accounting
conservatism in a period of monetary tightening. Thus, hypothesis 2 is confirmed.
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Table 4
Monetary policy, accounting conservatism and trade credit.
Variables TC, TC,
(1) (2)
C-Score,_; 0379 0.178"""
(17.97) (10.71)
MP, x C-Score,_, 0.162"""
(8.56)
MP, —0.007"""
(—5.09)
MPOWER, 0.047""" 0.043"""
(10.79) (10.00)
STATE, 0.013"" 0.012""
(2.60) (2.46)
LOAN, —0.167"" —0.156""
(—11.91) (—11.38)
AGE 0.009 0.008
(1.29) (1.15)
SIZE, 0.018""" 0.019"""
(7.16) (8.73)
CFO, 0.162"" 0.160""
(9.46) (9.29)
LIQ, 0.250""" 0.256"""
(22.15) (22.24)
EBIT, —0.392"" —0.373""
(—15.66) (—14.88)
GROWTH, 0.023"" 0.024""
(9.50) (10.08)
GOVINDEX, —0.001 0.000
(—0.52) (0.16)
Year Yes No
Industry Yes Yes
Cluster at firm level Yes Yes
N 12,121 12,121
Adj. R? 0.449 0.432

Note: All of the coefficient estimates are adjusted using heteroskedasticity and company clustering to obtain robust standard errors.
Adjusted t-statistics are provided in brackets.

* Significance at the 10% level.

™" Significance at the 5% level.

" Significance at the 1% level.

5. Further discussion
5.1. Different company types: according to ownership and market position
Based on the alternative financing theory, companies that cannot obtain bank loans have to turn to trade

credit, which mainly occurs for private enterprises in China. The existing research shows that China’s banks
exhibit clear “‘credit discrimination” against enterprises on the basis of ownership, with state-owned
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enterprises enjoying more preferential credit policies (Lu et al., 2009; Jiang and Li, 2006). Even setting “own-
ership discrimination” aside, financial institutions demand higher interest rates or impose stiffer conditions for
small and medium enterprises, and may even refuse to provide loans to avoid adverse selection and moral haz-
ard, because the financial institutions are unable to fully appreciate the true situation of these enterprises. A
survey suggests that guarantees, mortgages, financial transparency, corporate operating performance and
other practical problems continue to restrict the financing of small businesses (Research Group of Center
for Chinese Banking Studies in Central University of Finance and Economics, 2007). This prompts private
enterprises to turn to suppliers or customers. Suppliers are willing to provide trade credit because they can
detect changes in a company’s operation and credit situation in a timely fashion, and are able to encourage
the company to abide by a contract through taking control of raw materials. However, in this case the cost
of trade credit is generally high, most likely because the supplier requires the company to pay an insurance
premium and a default premium to alleviate risk (Cunat, 2007). Thus, relative to state-owned enterprises,
improving accounting conservatism may help a private enterprise to obtain trade credit.

Based on the market power theory, a company with a stronger market position will encourage suppliers or
customers to take the initiative to provide trade credit, to promote sales or obtain supplies. However, suppliers
or customers have no control over the company’s products or channels due to the company’s buyer market
power over suppliers and seller market power over customers. In addition, individual suppliers or customers
are unable to detect changes in the company’s operating conditions because the individual business volumes
are too small. Therefore, suppliers and customers take advantage of accounting conservatism to provide pro-
tection for a trade credit contract. For a company with a strong market position, therefore, higher accounting
conservatism provides greater benefits for suppliers and customers and makes more trade credit available to
the company.

The overall sample is divided into four according to ownership and market position: state-owned enter-
prises with a weak market position, private enterprises with a weak market position, state-owned enterprises
with a strong market position, and private enterprises with a strong market position. Using state-owned enter-
prises with a weak market position as the benchmark, the importance of accounting conservatism for different
ownership and market position is examined.

In Table 5, COMPANY vipowER(—0.STATE—0 'epresents private enterprises with a weak market position,
COMPANY pvpowERi—1,STATEI=1 represents state-owned enterprises with a strong market position and
COMPANY pmpowERt—1,STATEI—0 T€presents private enterprises with a strong market position. The coefficient
for C-Score,_; indicates the effect of accounting conservatism on trade credit for state-owned enterprises with
a weak market position. The coefficients for the three interactions with C-Score,_; indicate, relative to state-
owned enterprises with a weak market position, the incremental effects of accounting conservatism on trade
credit for the other three company types.

The results show that the coefficient for C-Score,_; is significantly positive, as are the coefficients for
COMPANY mpoweri=1,sTATEt —1 X C-Score,_; and COMPANY vipoweri—1,sTATEI=0 X C-Score,_;, in a
period of monetary easing. Conversely, in a period of monetary tightening, only the coefficients for
C-Score,_; and COMPANY vipowgr(—1.sTaTE(—0 X C-Score,_; are significantly positive. This shows that even
for state-owned enterprises with a weak market position, accounting conservatism is also significantly positive
with respect to trade credit, and this positive correlation is particularly significant for private enterprises with a
strong market position, especially under tight monetary policy.

5.2. Relationship between trading parties: related party vs. non-related party

In both alternative financing theory and market power theory, it is implicitly assumed that an independent
relationship exists between a company and its suppliers or customers. Therefore, when suppliers or customers
provide trade credit to the company, they will consider the company’s size, profitability, development pro-
spects, ownership type, accounting information quality and so on, to ensure the protection of their interests.
In practice, the company may have an associated relationship with the counterparty. A supplier may be the
company’s parent company or subsidiary, or be controlled by the same parent company. Given the existence
of such a relationship, the trading parties may have different motives when providing trade credit to
the company.
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Table 5

Monetary policy, accounting conservatism and trade credit: different company types.

Variables TC,
Full sample
(1)

TC,
Under loose monetary policy

(2)

TC,
Under tight monetary policy
(3)

C-Score,_, 0.325"""
(10.67)

COMPANYMPOWERtZO,STATE(ZO X C-Score,_1 —0.010
(—0.27)

COMPANY yipowEri—1.sTATE—1 X C-Score,_; 0.106™"
(2.85)

COMPANYMPOWERI::I.STATE(:O X C-Score,,] 0175***
(3.31)

MPOWER, 0.041""
(9.13)

STATE, 0.014™"
(2.69)

LOAN, —0.167"""
(—11.93)

AGE, 0.009
(1.35)

SIZE, 0.018""
(7.26)

CFO, 0.163"""
(9.53)

LIQ, 0.249"""
(22.16)

EBIT, —0.395"""
(—15.85)

GROWTH, 0.023"""
(9.48)

GOVINDEX, —0.001
(—0.54)

Year Yes
Industry Yes
Cluster at firm level Yes
N 12,121
Adj. R? 0.451

0.281""
(8.46)

~0.026
(—0.62)

0.120""
(2.91)

0.170""
(2.70)

0.040""
(8.56)

0.015""
(2.90)

—0.161"""
(—11.34)

0.014"
(2.20)

0.019""
(7.54)

0.185""
(8.42)

0.245"""
(21.60)

—0.413™""
(—14.06)

0.022"""
(6.58)

~0.001
(—0.73)

6286
0.448

04117
(9.28)

~0.009
(—0.17)

0.080
(1.59)

0.148""
(2.05)

0.043""
(8.43)

0.012""
(2.08)

—0.178""
(~11.16)

~0.001
(—0.12)

0.017""
(6.20)

0.141""
(6.18)

0.251"""
(20.06)

—0.376"""
(~12.52)

0.024""
(7.00)

~0.000
(—0.02)

Yes
Yes
Yes
5835
0.456

Note: All of the coefficient estimates are adjusted using heteroskedasticity and company clustering to obtain robust standard errors.

Adjusted t-statistics are provided in brackets.
* Significance at the 10% level.
™ Significance at the 5% level.
" Significance at the 1% level.

Liu et al. (2009) contend that it is easy to develop trust between related enterprises through a contractual
relationship, and that this type of relational trust may affect the choice of trade credit mode. Hong and Fang
(2005) and Tong and Cheng (2007) also hold that the controlling shareholder of a listed corporation may exhi-
bit supportive or tunneling behavior depending on the circumstances. By making supportive decisions, con-
trolling shareholders can improve the stability of the company’s earnings and thus improve the value of the
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company. Therefore, based on a trust relationship, suppliers or customers may place less value on accounting
conservatism and other operating features when providing trade credit. They may even offer trade credit
to the company for supportive purposes, such as to help the company get through a period of financial
strain.

Hence, we examine the effect of related transactions on the acquisition of trade credit. From the full sample
we identify 7460 firm-year observations involved in related transactions, and divide trade credit into
controlling shareholder trade credit, other related party trade credit and non-related party trade credit.®
Descriptive statistics show that the mean of overall trade credit is 18.4%, and the means of non-related party
trade credit and related party trade credit are 17.1% and 1.3%, respectively. For related party trade credit,
trade credit obtained from controlling shareholders and from other related parties averages 0.2% and 0.9%,
respectively. With respect to scale, the amount of related party trade credit is far less than that of non-
related party trade credit, and the amount of controlling shareholder trade credit is also lower than that of
other related party trade credit.

Through regression analysis, we find significantly different results for controlling shareholder trade credit,
related party trade credit and non-related party trade credit. In Table 6, the results are similar to Table 4 when
non-related party trade credit is used as the dependent variable. The coefficients for C-Score, ; and
MP, x C-Score,_; are significantly positive, while that for MP, is negative. These results indicate that the
higher the accounting conservatism, the more trade credit is available from non-related parties, and this is
especially significant in a period of monetary tightening. When related party trade credit is used as the depen-
dent variable, the coefficient for C-Score,_ is still significantly positive while those for MP, x C-Score,_; and
MP, are not significant, indicating that although accounting conservatism has an effect on the trade credit
available from other related parties, this effect is not pronounced in a period of monetary tightening. When
controlling shareholder trade credit is used as the dependent variable, the coefficients for C-Score,_; and MP, -
x C-Score,_; are not significant and that for MP, is significantly positive at the 10% level. These results show
that controlling shareholders do not focus on accounting conservatism, and even enhance their support of the
company by loosening their credit policy during periods of monetary tightening.

5.3. Sensitivity testing

5.3.1. Endogeneity problem

In Hui et al. (2012), the bargaining power of an enterprise with respect to a supplier decides the level of
accounting conservatism, but our results show that accounting conservatism influences trade credit provided
by the supplier. This finding may indicate that there is a bi-directional association between accounting conser-
vatism and trade credit, namely that accounting conservatism may be related to the residual term. As a com-
pany’s accounting conservatism may remain stable over a period, merely lagging accounting conservatism
may not solve the problem completely. To control for this endogeneity problem relating to accounting con-
servatism in H1, a company’s short-term debt-paying ability (CR) is used as an instrumental variable to carry
out two-stage least-squares regression and the results continue to support H1.

The instrumental variable is selected according to Petersen and Rajan (1997). They hold that when a sup-
plier provides business credit, the main consideration is the actual operating conditions and the capacity for
long-term development, and current solvency is not especially important. However, if company debt ratios
greatly increase, banks will require companies to adopt more prudent accounting policies to protect the banks’
own interests (Guay and Verrecchia, 2007). Therefore, we use short-term solvency as an instrumental variable,
and carry out the under-identification test (Anderson canon. corr. LM statistic) and the weak-identification
test (Cragg—Donald Wald F statistic). The results show that the instrumental variable is correlated with the
endogenous variable.

3 According to the CSMAR related transaction database, other related parties that provide trade credit in the A-share market are mainly
other enterprises controlled by the same parent company as the listed company (accounting for 62% of the total), associated enterprises of
the listed company (4%), joint ventures of the listed company (2%) and investors who can exert a significant influence on the listed
company (2%).
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Table 6

Monetary policy, accounting conservatism and trade credit: related party transactions.
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Variables TC, (controlling shareholder trade TC, (other related-party trade TC, (non-related party trade
credit) credit) credit)
(1) (2) (3) 4) (5) (6)

C-Score,_; 0.002 0.003 0.020""" 0.016"" 0.377"" 0.182""
(0.88) (1.51) (4.23) (3.54) (15.08) (8.97)
MP, x C-Score,_; —0.003 —0.003 0.176"""
(~1.10) (—0.54) (7.27)
MP, 0.000" 0.000 —0.008"""
(1.88) (0.95) (—4.83)
MPOWER, 0.000 0.000 0.003"" 0.003"" 0.040"" 0.037""
(0.02) (0.35) (2.95) (3.14) (7.54) (7.15)
STATE, 0.001"" 0.001"" 0.000 0.000 0.012"" 0.012"
(2.31) (2.41) (0.15) (0.24) (1.96) (1.96)
LOAN, —0.002"" —0.002"" —0.015""" —0.013"" —0.169""" —0.157"""
(—2.30) (—2.09) (—4.63) (—4.34) (—10.05) (—9.49)
AGE —0.001 —0.001 0.003"" 0.003"" 0.007 0.006
(—1.41) (—1.09) (2.02) (2.24) (0.80) (0.71)
SIZE, 0.000 0.000 0.001 0.001 0.016"" 0.017""
(1.37) (0.92) (1.23) (1.06) (5.46) (6.54)
CFO, 0.001 0.001 0.010"" 0.010"" 0.128""" 0.122""
(0.38) (0.68) (2.20) (2.27) (6.15) (5.82)
LIQ, 0.001 0.001 0.009"" 0.010""" 0.266"" 0.272""
(0.86) (0.82) (3.75) (3.82) (19.01) (19.10)
EBIT, —0.003 —0.003" —0.038""" —0.038""" —0.404""" —0.385"""
(—1.52) (—1.74) (—6.81) (—6.72) (=13.75) (—13.10)
GROWTH, 0.001"" 0.001"" 0.001 0.001 0.022""" 0.024""
(2.21) (2.37) (1.34) (1.59) (7.09) (7.72)
GOVINDEX, —0.001""" —0.001""" —0.001""" —0.001""" 0.002 0.003
(—4.82) (—4.96) (=3.01) (=3.01) (0.89) (1.42)
Year Yes No Yes No Yes No
Industry Yes Yes Yes Yes Yes Yes
Cluster at firm level Yes Yes Yes Yes Yes Yes
N 7,460 7,460 7,460 7,460 7,460 7,460
Adj. R? 0.037 0.036 0.052 0.050 0.468 0.454

Note: All of the coefficient estimates are adjusted using heteroskedasticity and company clustering to obtain robust standard errors.
Adjusted t-statistics are provided in brackets.

* Significance at the 10% level.
" Significance at the 5% level.
“" Significance at the 1% level.

5.3.2. Alternative variables for trade credit
To avoid industry factors affecting the results, the industry mean is subtracted from each company’s trade

credit in a sensitivity test, with the results provided in Table 7. The coefficient for C-Score,_; is still signifi-
cantly positive and that for MP, x C-Score,_; is also positive, which supports the hypotheses.

Although accounting conservatism is an annual variable, trade credit may include accounts payable and
advances from customers from previous years. Therefore, in a sensitivity test, the sum of accounts payable,
notes payable and advances from customers within a year is used to represent trade credit, standardized by
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Table 7

Alternative variables for trade credit: adjusted by industry mean or within one year.
Variables TC (trade credit TC (trade credit TC (trade credit TC (trade credit
adjusted by industry mean) adjusted by industry mean) within one year) within one year)

(1) (2) (3) 4)

C-Score,_ 0375 0.205""" 0.186"" 0.049"""
(18.07) (12.54) (8.58) (2.62)
MP, x C-Score,_; 0.090""" 0.081""
(4.84) (3.35)
MP, —0.006"" —0.003
(—4.31) (—1.46)
MPOWER, 0.049"" 0.047"" 0.028""" 0.025""
(11.46) (11.26) (6.36) (5.79)
STATE, 0.013™" 0.013" 0.019""" 0.020"""
(2.57) (2.56) (3.95) (3.95)
LOAN, —0.166""" —0.148""" —0.128""" —0.120"""
(—=12.00) (=11.07) (—10.26) (—9.96)
AGE 0.007 0.010 0.005 0.003
(1.08) (1.43) (0.76) (0.57)
SIZE, 0.016™" 0.015™" 0.011°"" 0.013"""
(6.70) (7.09) (4.12) (5.39)
CFO, 0.157"" 0.154"" 0.157"" 0.155""
(9.24) (9.02) (8.44) (8.22)
LIQ, 0.244"" 0.251"" 0.146"" 0.150""
(22.05) (22.28) (13.56) (13.76)
EBIT, —0.383"" —0.374"" —0.1917" —0.170""
(—15.56) (—15.15) (=7.97) (—7.10)
GROWTH, 0.022""" 0.024"" 0.011°"" 0.011°""
(8.92) (10.07) (4.20) (4.48)
GOVINDEX, —0.001 —0.001 0.001 0.002
(—0.39) (—0.33) (0.48) (1.19)
Year Yes No Yes No
Industry Yes Yes Yes Yes
Cluster at firm level Yes Yes Yes Yes
N 12,121 12,121 5392 5392
Adj. R? 0.344 0.331 0.385 0.366

Note: All of the coefficient estimates are adjusted using heteroskedasticity and company clustering to obtain robust standard errors.
Adjusted -statistics are provided in brackets.

* Significance at the 10% level.

" Significance at the 5% level.

" Significance at the 1% level.

total assets. The results are shown in Table 7. The coefficients for C-Score,_; and MP, x C-Score,_; are still
significantly positive, which supports the hypotheses.

5.3.3. Alternative variables for tight monetary policy

Since the first quarter of 2004, the website of the People’s Bank of China has published a quarterly
“national banker survey report” on systematic investigations carried out jointly by the People’s Bank of
China and the National Bureau of Statistics. About 3000 banking institutions are investigated through a
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Table 8

Alternative variables for tight monetary policy: monetary policy tightness index..
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Variables TC (original MPINDEX)  TC (original MPINDEX) TC (dummy MPINDEX) TC (dummy MPINDEX)
(1) (2) (3) 4)

C-Score,_; 0.500""" 0.209"" 0.500""" 0.271""

(18.73) (7.32) (18.73) (13.73)

MP, x C-Score,_; 0.387"" 0.070"""

(4.25) (2.61)

MP, —0.052""" —0.004""

(—8.84) (—2.25)

MPOWER, 0.048""" 0.044"" 0.048""" 0.044""

(9.80) (8.79) (9.80) (8.68)

STATE, 0.005 0.006 0.005 0.005

(0.94) (0.93) (0.94) (0.91)

LOAN, —0.203"" —0.170""" —0.203""" —0.168"""

(—11.87) (—10.30) (—11.87) (—10.13)

AGE —0.010 —0.009 —0.010 —0.010

(—0.97) (—0.83) (—0.97) (—0.98)

SIZE, 0.022""" 0.022"" 0.022"" 0.022""

(7.44) (7.58) (7.44) (7.60)

CFO, 0.128"" 0.124™" 0.128""" 0.131""

(6.29) (5.91) (6.29) (6.24)

LIQ, 0.2377"" 0.249""" 0.237"" 0.252"""

(18.92) (19.09) (18.92) (19.20)

EBIT, —0.2917"" —0.287"" —0.291"" —0.289""

(—10.75) (—10.41) (—10.75) (—10.48)

GROWTH, 0.023"" 0.025"" 0.023"" 0.023""

(6.71) (7.25) (6.71) (6.85)

GOVINDEX, —0.000 0.002 —0.000 0.002

(—0.03) (0.63) (—0.03) (0.79)

Year Yes No Yes No

Industry Yes Yes Yes Yes

Cluster at firm level Yes Yes Yes Yes

N 6743 6743 6743 6743

Adj. R? 0.472 0.447 0.472 0.444

Note: All of the coefficient estimates are adjusted using heteroskedasticity and company clustering to obtain robust standard errors.

Adjusted t-statistics are provided in brackets.
* Significance at the 10% level.
™" Significance at the 5% level.
" Significance at the 1% level.

combination of overall investigation and sampling surveys. The overall investigation is used for all types of
institutions at municipal level or above, while a stratified PPS sampling survey (proportional to the scale of
each credit cooperative) is used to investigate rural credit cooperatives. The respondents include directors
of headquarters and presidents and vice presidents in charge of credit at provincial and secondary-level branch
institutions in various banking institutions (including foreign commercial banks). The report gives the propor-

tion of investigated bankers who believe that current monetary policy is “loose,

2 ¢

moderate” or “tight.” Here,
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Table 9

Alternative variable for accounting conservatism: average C-Score.

Variables Coefficient Adjusted z-statistic
MEAN_C-Score 0954 (15.53)
MEAN_MPOWER 0.059"" (10.17)
MEAN_STATE 0.0217"" (4.48)
MEAN_LOAN —0.144"" (=7.31)
MEAN_AGE 0.010"" (2.14)
MEAN_SIZE 0.004 (1.43)
MEAN_CFO 0.194"" (3.12)
MEAN_LIQ 02137 (15.27)
MEAN_EBIT —0.361"" (—5.18)
MEAN_GROWTH 0.000 (0.23)
MEAN_GOVINDEX —0.002 (—1.48)
Industry Yes

N 2134

Adj. R? 0.501

Note: All of the coefficient estimates are adjusted using heteroskedasticity to obtain
robust standard errors.

" Significance at the 10% level.

" Significance at the 5% level.

" Significance at the 1% level.

a “tightness” index (MPINDEX) is used to measure the tightness of monetary policy rather than indicators
based on monetary liquidity.4

For each year between 2004 and 2009, the monetary policy tightness index is 37.53%, 18.95%, 18.98%,
39.63%, 51.03% and 5.03%, respectively. Based on the original value of the monetary policy tightness index
(MPINDEX), we define 2004, 2007 and 2008 as years with tightening monetary policy and 2005, 2006 and
2009 as years with easing monetary policy, substituting a dummy variable into the regression equation.

The results are shown in Table 8. The coefficients for C-Score, | and MPINDEX, x C-Score, | are signif-
icantly positive, confirming the hypotheses.

5.3.4. Alternative variable for accounting conservatism

To avoid error in measuring accounting conservatism, we average the values for C-Score in 2003-2012 to
obtain an average conservatism index. To maintain unity, the average values of the other variables are also
calculated, giving data for 2134 companies. The results of the regression analysis using these values are shown
in Table 9. The coefficient for MEAN_C-Score is significantly positive, indicating that H1 is still supported.

6. Conclusions

Using a sample of A-share listed firms in China during 2003-2012, we investigate the effect of accounting
conservatism on trade credit, taking the effect of monetary policy into account. The results show that corpo-
rations with higher accounting conservatism obtain more trade credit, and this relationship becomes more
positive under tight monetary policy.

After grouping the enterprises by market position and ownership type, the positive correlation between
accounting conservatism and trade credit is most significant for a private company with a strong market posi-
tion. However, when the suppliers and customers are grouped according to transaction relationships, the pos-
itive correlation between accounting conservatism and trade credit is no longer significant if the trading party
is a controlling shareholder.

4 Between the first quarter of 2004 and the third quarter of 2006, the report categorizes beliefs about current monetary policy into “too
loose,” “loose,” “moderate,” “‘tight” or “too tight.” It drops the “too tight” category from the fourth quarter of 2006, and reports beliefs
only as “‘moderate” since the first quarter of 2010. Hence, a ““tightness” index is used to measure the degree of monetary tightening, and the
sample window is narrowed to 2004-2009.
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The conclusions show that accounting conservatism can reduce the degree of information asymmetry, pro-
tect the interests of suppliers and customers more effectively, and help both parties to contract to establish
cooperative relations with mutual trust, such that suppliers and customers are willing to accept a certain
degree of risk and provide more trade credit. These effects are particularly significant in private enterprises
with a strong market position.
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1. Introduction

The information asymmetry between a principal (shareholder) and agent (management) may lead to
adverse selection and moral hazard. When an enterprise constitutes a series of linked contracts (Jensen and
Meckling, 1976), managers are motivated to manipulate accounting policies and accounting choices to meet
contract demands (Dechow et al., 2010). The question is how to effectively alleviate and control such manage-
rial behavior. Theoretically, effective and reasonable internal controls can suppress management’s manipula-
tion of financial information to some extent because one of the functions of internal controls is to provide
reasonable assurance of the reliability of financial reporting. Of course, auditing is also an external mechanism
designed to mitigate agency problems, and, when applied using the internal control-based audit mode, the
auditor must thoroughly understand the internal controls related to the financial statements in question to
be able to identify material misstatements by the company.

Unfortunately, the frequent cases of financial and management fraud and false accounting information
seen in recent years have raised awareness that internal controls are not effective in preventing these practices
(Cao and Qian, 2011). Internal controls fail to reduce audit risk to an acceptable level because corporate gov-
ernance is the main factor in audit risk, with effective controls depending on the rationality of corporate gov-
ernance mechanisms. Reflective and reasonable corporate governance mechanisms are effective in mitigating
and controlling the manipulation of financial information and adverse selection by management. Regular and
effective mechanisms can also monitor, motivate and evaluate management, thereby reducing the probability
of managers failing to meet their contractual obligations (and thus manipulating financial information) and
increasing the reliability of that information.

As a key principle, the financial reporting and behavior of auditors is directly related to the reliability of
accounting information (Watts and Zimmerman, 1983). External auditing, as an important part of external
monitoring, provides reasonable assurance that financial reporting is fair and lawful in all material respects
(Choi and Wong, 2007). Effective corporate governance can provide reasonable assurance of the quality of
financial information and reduce audit risk, thus influencing auditor resources and effort. The revised auditing
standards introduced by the U.S. Sarbanes-Oxley Act require the implementation of risk-based auditing,
necessitating that auditors become thoroughly familiar with corporate governance mechanisms. The new audit
guidelines implemented in China from 1 January 2007 also require such familiarity of auditors to enable them
to assess the risk of material misstatements and configure their auditing efforts accordingly.

Because the audit mode in China did not change as a spontaneous response of auditors to fraud risk, but
rather was mandated by the government, this study investigates whether auditors have actually changed to
the risk-based mode and now evaluate corporate governance before they configure their audit effort. The results
show that under the old regulations, when auditors applied the internal control-based audit mode, the relation-
ship between audit effort and corporate governance was weak. Since implementation of the new risk-based
mode required by the new auditing standards, that relationship has become significantly stronger. Further anal-
ysis reveals that the Big Ten auditing firms have demonstrated a significantly better grasp of governance risk,
and allocate their auditing resources accordingly, in the wake of the changes relative to their smaller counter-
parts. The empirical evidence suggests that the higher the degree of corporate governance in a firm, the greater
the assurance of its financial statements, which can save audit effort. Our findings also indicate that auditors
have adjusted their audit strategies to meet the new regulations, that risk-based auditing is being achieved to
a certain degree, that reasonable and effective corporate governance helps to optimize audit resource allocation
and that smaller auditing firms, in particular, need to strengthen their risk-based auditing capability as a matter
of urgency. In sum, the risk-based audit mode has helped considerably to optimize auditing effort in China.

The main contributions of this study are as follows. First, audit quality refers to the joint probability of an
auditor finding and reporting a client’s material misstatements. Appropriate audit effort is not only important
to the auditor fulfilling the audit contract, but also to the allocation of infrastructure to identify material mis-
statements. Despite the requirement for auditors to report such misstatements, research in this area is rare in
China, and this study thus provides important empirical evidence.
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Second, regarding the regulatory change in audit mode, this study is the first to examine the relationship
between corporate governance and audit effort. It confirms the positive role of the risk-oriented audit mode
in linking audit effort to corporate governance mechanisms, thus enriching the literature on auditing stan-
dards, auditing theory and corporate governance, and serving as a reference for policymakers in setting
accounting policy.

Third, this study provides an empirical evidence to show that China’s auditors have adjusted their audit
strategies in accordance with the 2007 regulations. Despite much discussion of the risk-based audit mode,
empirical knowledge of its use is scarce. Hence, this study’s examination of its application in practice is of
great significance in helping practitioners to understand the mode’s importance.

The remainder of this paper is organized as follows. Section 2 presents the literature review. Section 3 pro-
vides the study’s institutional background, theoretical analysis and hypotheses. The study design is set out in
Section 4 and the results of the empirical analysis in Section 5. Conclusions are drawn in Section 6.

2. Literature review

There is an important practical and academic value in identifying and configuring the main risks affecting
audit effort to reduce audit risk and improve audit efficiency and effectiveness. Simunic (1980) views audit risk
as a loss in present value to third parties due to audited financial reports, and argues that investment in audit-
ing resources reduces that risk. Houston et al. (1999) expand Simunic’s (1980) definition of audit risk, viewing
it as comprising of two parts: undiscovered material misstatements and immaterial (irrelevant) misstatements.
They suggest that an auditor should first assess the business risk and then determine his or her audit effort in
accordance with it. Although Houston et al. (1999) propose that audit effort be based on business risk, they
offer no clear definition of what constitutes business risk. Empirical research carried out by O’Keefe et al.
(1994) to characterize business risk shows that audit effort is significantly affected by firm size, complexity,
debt risk, internal control risk and firm listing status. With advances in practical and academic research, sub-
sequent studies have expanded the definition of business risk to include corporate governance. Bedard and
Johnstone (2004) studies corporate governance risk, earnings management and audit effort pricing, and finds
that a company’s earnings management risk and governance risk increase with the rate of increase in an
auditor’s hourly wage. The evidence from the aforementioned overseas studies suggests that understanding
of the business risk arising from audit risk has shifted from a vague understanding of specific risks to an
understanding of internal control risk, and then expanded to encompass corporate governance risk.

Although researchers have investigated the corporate governance and auditing practices of China’s main
listed firms in the areas of audit quality, audit opinions, audit fees, information disclosure and internal gov-
ernance, none to date has examined audit modes or audit effort in relation to corporate governance. This study
differs from overseas research in the following ways. First, it uses data from companies listed in China.
Relatively few studies have examined audit effort in developing countries, primarily because of limited data
availability. Those that have been carried out are generally based on small samples and use questionnaire data
from a single auditing firm or from clients audited by one of the Big Four. In contrast, the data used in this
study cover the entire A-share market, and are thus widely applicable. Second, the corporate governance index
used in this study is more comprehensive and objective than that used in Bedard and Johnstone (2004). As
China’s corporate governance mechanisms differ from those of other countries, this study not only enriches
the global literature on audit effort and risk-based auditing, but also provides evidence to support the regu-
lation of the auditing market. Third, its focus on China’s change to risk-based auditing and the link between
corporate governance and audit effort, an area of interest since the work of Bedard and Johnstone (2004),
enriches audit theory and the theory of auditing standards.

3. System background, theoretical analysis and hypotheses
3.1. Institutional audit mode change

Traditional audit theory views independent auditing as necessary because of the separation between own-
ership and management rights. Its ultimate goal is to reduce the agency problem, capital market information
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asymmetry and transaction costs while increasing the efficiency of resource allocation (Wallace, 1987). To
achieve these objectives, auditors have to adopt a particular audit mode, or methodology, during the audit.
However, with economic development and changes in the auditing environment, the prevailing audit mode
has required a change.

Until the late 1930s, audit procedures were central to the formulation of U.S. auditing standards, the main
goal being troubleshooting using a variety of measures. This early auditing mode was characterized by detailed
accounts auditing without risk sampling, and audit effort was applied according to the volume of business
accounts and business complexity. From the 1930s to the late-1970s, along with economic development, grow-
ing business sizes, the expansion of transactions and the increased complexity of internal management, com-
pany accounting became more complex, and the use of a variety of troubleshooting measures became
uneconomical. Because management was responsible for financial reports, there was a close relationship
between internal control and the quality of financial information. Changes also occurred in the audit mode
in this period, with the application of sampling techniques adopted and a greater need for practitioners to
understand business risk. The earlier detailed audit mode thus shifted to an internal control-based mode that
required the auditor to understand the internal controls relevant to a firm’s financial statements, and then esti-
mate the risk of material misstatements in accordance with the design of the firm’s internal controls, for exam-
ple, whether they were operational, and finally allocate resources and determine the nature and scope of the
audit based on that risk.

Despite the influence of laws and regulations on audit demand and supply, subsequent prominent cases of
management fraud litigation and audit failures led auditors to realize that assessing the relevance of financial
statements and internal controls was insufficient to effectively prevent and reduce audit risk, as management
has an incentive to manipulate accounting policies and choose self-seeking options. However, the degree of
such manipulation depends on the corporate governance mechanisms in place. Reasonable and effective cor-
porate governance arrangements serve to constrain and incentivize management effectively, thereby reducing
the likelihood of the company’s financial information being manipulated. It was in this context that the
risk-based audit mode emerged. Risk-based auditing requires the auditor to assess a company’s internal con-
trols and accounting books, estimate the likelihood of a material misstatement based on the company’s cor-
porate governance mechanisms, and then determine the audit scope, priorities and effort required accordingly.

The risk-based audit mode, which is an improved version of the traditional internal control-based mode,
was an inevitable development (Wang and Wu, 2005) in helping to analyze and discover material misstate-
ments. The risk-based audit system in the United States developed gradually from the late-1970s to the
1990s. In 1983, the U.S. General Accounting Standards Board (GASB) issued its Statement on Auditing
Standards No. 47, covering audit risk and importance, followed by further audit guidelines. As the U.S.
risk-based mode matured, the International Auditing and Assurance Standards Board (IAASB) began to
study and learn from the United States. In 2000, the IAASB and GASB established a joint risk analysis group,
which concluded that the new method could improve audit effectiveness. The serious economic consequences
of the Enron scandal led the IAASB to accelerate the introduction of risk-based auditing. In October 2003, it
issued International Standard on Auditing ISA 315 entitled “Identifying and assessing the risks of material
misstatement through understanding the entity and its environment” and ISA 330, “The auditor’s responses
to assessed risks,” which emphasized the importance of auditor familiarity with the corporate governance of
clients.

3.2. Audit mode change in China

To align with international practice, in February 2006 China’s Ministry of Finance issued new audit prac-
tice guidelines that came into effect on 1 January 2007. The new standards require auditors to implement the
risk-based audit mode and familiarize themselves with clients’ corporate governance mechanisms to be able to
identify and assess the risk of material misstatements in financial statements before determining the appropri-
ate audit nature, timeframe and effort.

Before 2007, China’s auditing standards were internal control-based and auditors assessed audit risk by
evaluating the internal controls on financial reporting. Provided that auditors acted in accordance with the
standards of practice, were familiar with the internal controls related to financial statements and collected
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appropriate evidence to prove that they had followed the auditing standards, they could avoid any corre-
sponding legal and regulatory responsibility even if audit failure or management fraud was subsequently
uncovered. However, in 2007, regulators implemented revised auditing standards to meet the requirements
of China’s economic development and secure convergence with international auditing practices.

The old and new auditing standards differ significantly. First, the new standards require reasonable assur-
ance from auditors that financial statements are free of material misstatements on the whole, regardless of
whether such misstatements are the result of fraud or error (Auditing Standards No. 1141, 16). This require-
ment increases the auditor’s liability and risk. Second, because of the risk that corporate governance is the
source of audit risk, the new auditing standards require auditors to understand and evaluate a client’s corpo-
rate governance practices and environment, and thereby identifying and assessing the risk of material misstate-
ments as a basis for determining audit effort, procedures and scope. Third, because the new auditing standards
increase auditor responsibility in cases of fraud, and because the degree and effectiveness of corporate gover-
nance is a fundamental cause of concentrated business risk, auditors are required to use the risk-based audit
mode when auditing listed companies.

As China’s revised auditing standards were introduced as a mandatory change, not in response to audit
failure and fraud risk, and to adapt to the country’s market economy and allow convergence with interna-
tional auditing practices, the increased legal liability and risk for auditors have forced them to pay attention
to and evaluate corporate governance to reduce audit risk.

3.3. Theoretical analysis and hypotheses

A major objective of internal control is to ensure that financial information is reliable and effective. A range
of business control activities such as authorization requirements, separation of incompatible duties, systematic
accounting, property protection and budget controls helps to detect unintentional errors within a company
contract (Ashbaugh-Skaife et al., 2008; Doyle et al., 2007), internal control deficiencies and poor-quality finan-
cial information (Doyle et al., 2007). Effective internal controls can also improve the quality of earnings.
Auditing is a significant external governance mechanism that helps to explicate the internal control of financial
statements and establish the risk of material misstatements by enterprises.

However, as internal control mechanisms are affected by corporate governance, the supervision and encour-
agement of corporate governance are important to ensure the effective operation of those mechanisms.
According to agency theory, one of the purposes of corporate governance is to guarantee the effective oper-
ation of financial controls in the following ways. First, management directly supervises daily financial controls
through its internal control activities and takes responsibility for the veracity and reliability of financial infor-
mation. Second, corporate governance supervises management’s financial control activities, as the board and
audit committee are required to monitor the reliability of its financial reporting (Beasley et al., 1997;
Johnstone et al., 2001). The lack of an audit committee (Dechow et al., 1996; McMullen, 1996) and a small
proportion of independent directors and audit committee members on the board both increase the likelihood
of false financial reports (Beasley, 1996; Abbott et al., 2000; Beasley et al., 2000). Studies have shown internal
controls to be weak and ineffective in monitoring management when the above corporate governance mea-
sures are absent or defective. Because efficient corporate governance is able to control and reduce a company’s
agency problem, it has the ability to evaluate, inspire and motivate management, which can effectively prevent
the manipulation of financial information and fraud (Cai, 2007).

Compared with the internal control-based audit mode, the risk-based mode, if implemented effectively, can
identify risks more scientifically, assess the risk of material misstatements more rationally, and thus determine
the key risk areas and appropriate audit effort more accurately. To reduce the level of audit risk, auditors need
to increase their effort in key areas and reduce their effort in non-priority areas, rendering the overall audit
effort allocation more rational, saving overall effort and improving the efficiency of resource allocation.

However, the change in audit method in China occurred for reasons of socioeconomic development and
international convergence. The risk-based audit method did not arise as a spontaneous response to audit risk,
but rather through government decree. Due to the consequent change in liability and the requirement for audi-
tors to have a thorough understanding and assessment of corporate governance, auditors who fail to examine
a material misstatement that is related to governance bear legal responsibility for that misstatement.
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To meet the new regulatory requirements and reduce their legal and regulatory risks, auditors must apply
the new audit mode to evaluate corporate governance, leading to a change in audit effort. The literature shows
that in 1994, after detailed standards were issued for non-standard audit opinions in response to a regulatory
requirement to reduce audit risk, auditors exhibited a significant increase in non-standard audit opinions (e.g.,
DeFond et al., 2000).

Based on the above analysis and discussion, we hypothesize that before implementation of the new audit
practice guidelines in China, auditors complied with the old internal control-based auditing standards and
tended to lack motivation, or the necessary guidance, to evaluate corporate governance. Thus, the correlation
between corporate governance and audit resources was weak in that period.

After implementation of the new audit practice guidelines, auditors had to adjust their audit strategy to
meet regulatory requirements, and thus became concerned with the assessment of governance-related factors,
leading to a change in audit effort. The change also led to more effective corporate governance, which reduced
the risk of material misstatements and was more conducive to saving audit effort. Accordingly, we propose the
following hypothesis.

Hypothesis 1. Since the change to the risk-based audit mode in China, the negative correlation between
corporate governance and audit effort has been significantly enhanced.

Independent auditing is an important aspect of external oversight, and is carried out by allocating audit
effort. According to DeAngelo (1981), audit quality refers to the joint probability of a material misstatement
in a client’s financial statements being found and reported by the auditor and the auditor’s ability to detect
such a misstatement due to professional competence, including audit experience, audit mode (method) and
audit effort.

Although the risk-based audit mode requires auditors to gain competence in identifying the risk of material
misstatements, and then to decide the audit scope, procedure and effort accordingly, auditing firms of different
size have differing levels of ability to implement that mode and evaluate corporate governance risk. First, large
audit firms have more extensive experience and more talented staff, and can thus more quickly grasp and apply
the risk-based audit mode and assess corporate governance risk, and their allocation of audit effort is thus
more competitive than that of smaller audit firms. Second, unlike smaller firms, the international Big Four
and the larger domestic auditing firms were actively involved in drafting the new auditing standards (Pan,
2008). Hence, the Big Ten — the 10 largest audit firms in the American Institute of CPAs” (AICPA’s) top
100 firms — were exposed to the risk-based audit mode and the theory behind it earlier than their smaller coun-
terparts, and they may thus have greater mastery of the new system and be more sensitive to corporate gov-
ernance risk and better able to adjust their audit effort accordingly. Based on the above analysis, we propose
the following hypothesis.

Hypothesis 2. Since China’s change to the risk-based audit mode, the Big Ten have demonstrated a
significantly better grasp of governance risk and audit effort than smaller firms.

4. Study design
4.1. Sample data

The implementation of the new practice guidelines marked the standardization of the risk-based audit
mode in China. Taking 2007 as the starting point of institutional change, we select a sample of the listed com-
panies from 2004 to 2011. Audit effort data come from the China Association of Certified Public Accountants,
and include auditor tenure, auditor conversion from manual risk-based collation and other data from the
GTA database. The sample is filtered by the following criteria: (1) excluding financial companies; (2) excluding
ST and PT companies; (3) excluding observations with missing financial and corporate governance informa-
tion; and (4) winsorizing the main continuous variables at the 1% level to eliminate the effect of outlying val-
ues. The sample selection process is illustrated in Table 1.
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Table 1

Sample selection.

Sample selection Total sample Before audit mode change After audit mode change
Initial sample 11,844 3332 8512
Financial sector () 317 52 265
ST and PT companies (-) 1044 294 750
Missing financial data (-) 1997 744 1253
Final sample 8486 2242 6244

4.2. Model set and variable definitions

According to the above theoretical analysis, and with reference to Bedard and Johnstone (2004), we con-
struct the following regression model to test our hypotheses.

Effort = f, + f,Gov + p,After + ,Gov"After + f,Bigl0 + fsTenure + f,Switch + f3,Size
+ pgDebt + fiyLoss + f3,,Growth + f,,Cro_list + f,Rec_inv + f,;Liquidity + f,,RPT
+ f,sOpinion_1 + B,,Punish_1 + f§,;Fee + f,sMarketindex + f5,yYear + S, Industry + ¢ (1)

In Model (1), the interaction term between corporate governance and a change in audit mode, Gov*After,
is expected to have a negative coefficient.

To test Hypothesis 2, we construct Model (2) based on Model (1). In this model, the interaction term,
Gov*Bigl()l, examines whether the Big Ten are significantly different from smaller firms in their grasp of cor-
porate governance risk and application of audit effort following the change in audit mode. We expect the coef-
ficient of Gov*BiglO to be negative.

Effort = f, + 8,Gov + 3,Bigl0 + p;Gov'Bigl0 + B, Tenure + B;Switch + B,Size + f,Debt
+ fgLoss + f,Growth + f5,,Cro_list + f;,Rec_inv + f3,,Liquidity + f;;RPT
+ B14Opinion_1 + B,sPunish_I + B (Fee + B,;Marketindex + s Year + BoIndustry + u  (2)

The main model variables and control variables are defined as follows.

4.2.1. Audit effort

The literature defines audit effort as the number of days spent by the audit team (e.g., Caramanis and
Lennox, 2008; Palmrose, 1984; Davidson and Gist, 1996). Audit days refer to the number of days taken to
complete the entire audit process, including audit planning, fieldwork and review. The research data in most
overseas work in this area are obtained through questionnaires covering the entire audit process. Audit effort
in this study is defined as the log of the product of the number of audit fieldwork days and audit team size. We
use fieldwork days rather than the time taken to complete the entire audit process because fieldwork is a core
part of an independent audit, a key component of audit effort and a key step in constraining management, and
is thus a representative of overall audit effort.

4.2.2. Corporate governance

Corporate governance is an important mechanism for alleviating the agency problem, its core purpose
being to encourage internal employees to act in accordance with the interests of shareholders, and constrain
them from doing otherwise. Governance research covers the early stages of corporate governance through
analysis of specific corporate governance mechanisms, including ownership structures, boards of directors,
management incentives and other features. In this study, we construct a corporate governance index as a mea-
sure of the overall quality of corporate governance (Gompers et al., 2003; Bai et al., 2005; Li and Zhang, 2005;
Liao et al., 2008; Zhang and Liao, 2010). We follow Bai et al. (2005) and Zhang and Liao (2010) in using

! The test sample for Hypothesis 2 includes only data from the period after the audit mode change, and thus cross-multiplication is not
included for the variable After.
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Table 2
Corporate governance index.
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Governance indicator

Variable

Explanation

Shareholding structure and
shareholder equity

Management governance

Directors, supervisors, and
other forms of governance

Largest shareholder
ownership
Shareholder concentration

Proportion of state-owned
shares

Proportion of board
shareholding

Proportion of supervisory
committee shareholding

Managerial ownership
CEO duality

Board size

Proportion of independent
directors

Board meeting frequency
Supervisory board meeting
frequency

Number of committees

Percentage ownership of the largest shareholder

Total shareholding of the second largest to the tenth largest
shareholder divided by the shareholding of the largest shareholder
State-owned shares divided by total shares

Proportion of shares held by the board

Proportion of shares held by the supervisory committee

Proportion of shares held by the management
Chairman and CEO in part-time roles

Number of board directors
Number of independent directors divided by the number of board
directors

Number of meetings of the board of directors
Number of supervisory board meetings

Number of committees established, such as audit committee and

remuneration committee

principal component analysis (PCA) to find a linear combination of all indicators to define the corporate gov-
ernance index (Gov), combining a few of the top principal components from PCA. The construction of our
corporate governance index is shown in Table 2, and the factor loading table and discussion of PCA are pro-
vided in the Appendix.

4.2.3. Big Ten

Big Ten (Bigl0) refer to the 10 largest audit firms in the AICPA’s top 100 firms. DeAngelo (1981) considers
large audit firms that obtain long-term quasi-rents to be more independent than smaller firms, and they should
thus be more active in exerting adequate audit effort to reduce earnings management and control audit risk
(Caramanis and Lennox, 2008). In China, however, much research has confirmed that the audit quality of nei-
ther the large domestic audit firms nor the international Big Four is high. Given the country’s lack of demand
for high-quality auditing, large audit firms have little motivation to invest in the effort needed to provide such
auditing, and the expected sign on BiglO0 is thus uncertain.

4.2.4. Control variables

With reference to Bedard and Johnstone (2004) and other studies, and in consideration of China’s special
institutional background, we select the following control variables to control for other factors that may affect
audit effort.

When auditor tenure (Tenure) is longer, auditors are more familiar with the client’s corporate governance
and financial situation, and the degree of information asymmetry is lower than with new clients, which should
help to conserve audit effort. Nevertheless, despite the theoretical expectations of this study, Caramanis and
Lennox (2008) find auditor tenure to be positively correlated with audit effort. Hence, we do not predict the
sign between Tenure and audit effort.

A change in auditor (Switch) increases the information asymmetry between auditors and clients. The suc-
cessive auditor needs more time to understand and become familiar with the client and to carefully assess the
risk of a material misstatement to correlate it with audit effort. However, according to DeAngelo’s (1981) the-
ory of quasi-rents, auditors usually attract clients with low prices initially. In China, an auditor’s ability to
obtain future quasi-rents is uncertain, as the audit division is likely to reduce the necessary audit effort after
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the first audit. Because of the differing circumstances of individual audit firms, the expected sign on Switch is
uncertain.

The larger the company (Size), the more audit effort needed (O’Keefe et al., 1994; Palmrose, 1989). A pos-
itive association is thus expected between company size and audit effort.

The asset-liability ratio (Debt) reflects the ability of companies to repay their loans. The higher the ratio,
the greater both the debt risk and audit risk (O’Keefe et al., 1994). A positive association between Debt and
audit effort is thus expected.

O’Keefe et al. (1994) claim that when an audited client is operating at a loss, auditors need to pay special
attention to the business risk and be aware of the potential for business failure or shareholder litigation arising
from the discontinuation of operations. In addition, the management of such a company may have a strong
incentive to engage in a “whitewash,” meaning that auditors would be wise to increase their audit effort to
control audit risk. We thus expect operating loss (Loss) to be positively associated with audit effort.

As company growth (Growth) is directly related to a company’s future profitability and ability to expand
production, we expect it to be negatively correlated with audit effort (O’Keefe et al., 1994).

When domestic listed companies are also listed overseas (Cro_list), the various financial reporting require-
ments in the overseas jurisdictions can affect the quality of their data (Ball et al., 2000), a possibility that needs
to be taken into account with regard to investment in audit effort if a cross-listed company’s financial report-
ing and audit reports are intended for both domestic and overseas use. Hence, we expect a positive association
between Cro_list and audit effort.

The inventory-accounts receivable ratio (Rec_inv) is used to measure the complexity of a client’s business,
with greater complexity requiring more audit effort. We thus expect it to have a positive association with audit
effort.

The current ratio (Liquidity) reflects a company’s ability to use corporate cash to repay short-term borrow-
ings. The higher the current ratio, the lower both the debt and audit risk. Hence, we expect Liquidity to have a
negative relationship with audit effort.

Related party loans (RPT) represent the proportion of company debt comprising direct or indirect debt.
Loans from related parties reduce transaction costs, optimize capital structure and improve capital utilization.
However, they are also associated with the way in which related parties or major shareholders take up com-
pany funds. As the circumstances differ for different companies, the expected sign is uncertain.

Prior year audit opinion (Opinion_1) represents a non-standard audit opinion, indicating that the previous
annual financial statements contained a material misstatement or did not reflect fair value in some significant
respect. To reduce audit risk, auditors need to invest greater audit effort. Hence, we expect that effort to have a
positive association with Opinion_1.

If a client was punished (Punish_1) by the regulatory authorities for the quality of its financial information
in the previous year, we predict that both audit risk and regulatory risk are high, and auditors need to be more
prudent. Thus, we expect a positive association between audit effort and Punish_1.

Palmrose (1989) considers the audit contract fee (Fee) to have two models: fixed cost and cost plus. Fixed
costs are often ascertained before the initial audit, and remain unchanged over a given period (often several
years), whereas the cost-plus model is generally based on audit effort, and is usually determined at the end of
the audit. We speculate that a fixed-cost contract is likely to be an important variable in investment in audit
effort, whereas a cost-plus contract is unlikely to exert any influence. Because of the two types of fee contracts,
“low-balling” has some effect on audit effort. DeAngelo (1981) claims that low-balling does not harm auditor
independence because auditor switching has transaction costs, and auditors can thus recover their initial pric-
ing discount through future audits. However, in 1998, the China Securities Regulatory Commission stated that
low-balling and the payment of kickbacks or commissions greatly reduce an audit firm’s profit margin, leading
some firms to reduce their audit effort considerably (China Securities Regulatory Commission, 1998). In sum-
mary, the expected sign of the relationship between audit fee and audit effort is uncertain.

Market process (Marketindex) refers to the level of economic development in a region or area. The more
economically developed the region/area, the better the legal environment it enjoys and the greater the regula-
tory and litigation risks for auditors. A positive association between Marketindex and audit effort is thus
expected.
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Finally, we also control for industry and year effects. All of the variables used in the models are defined in
Table 3.

5. Empirical testing
5.1. Descriptive statistics

Table 4 presents the descriptive statistics for all of the variables. The average audit effort is 5.6, indicating
that auditors devote some effort to searching for material misstatements to fulfill their contractual obligations.
The maximum corporate governance index value is 10.77, the minimum is —1.52 and the mean is —0.06, with
the standard deviation of 0.6 indicating significant differences across companies.

Table 5 reports the mean and median differences in the main and control variables before and after the
audit mode change. The majority of the variables exhibit significant differences after the change. For example,
the mean and median for corporate governance (Gov) shift from negative to positive, significant at the 1%
level, indicating improvement in the extent of sound and effective corporate governance in the post-change
period. In addition, the results in Table 5 also indicate the need to control for these factors in relation to audit
effort.

5.2. Empirical results and analysis

Table 6 reports the testing of Hypothesis 1. The coefficient for the main effect of Gov is 0.109, and the coef-
ficient for the interaction term, Gov” After, is —0.277 (T value = —4.98), significant at the 1% level, suggesting
that better corporate governance did not save audit effort before the mode change, but reduced it significantly
after it. Keeping other factors constant, a one unit increase in the corporate governance index is associated
with a reduction in the number of field days by 18.3%. Regarding economic significance, marginal effect anal-
ysis shows that after the audit mode change (i.e., After = 1), a corporate governance index increase from the
25th to the 50th percentile (—0.43 to —0.13) is equal to a reduction of 26 days (equivalent to a 10.4% median
change) in audit effort. Thus, these findings are both statistically and economically significant. Overall, when
auditor decision-making considers internal controls alone to be relevant to financial statements, investment in
audit effort does not reflect corporate governance risk, whereas risk-based auditing encourages auditors to
consider corporate governance factors more fully. The regression results in Table 6 support Hypothesis 1,
and show that the objectives of the risk-based audit mode have been fulfilled to a certain extent.

Table 7 reports the test results for Hypothesis 2. The coefficients for Gov*BigIO are significant at the 1%
level (T = —4.93), supporting the hypothesis that the Big Ten are better able than their smaller counterparts to
recognize improved corporate governance and adjust their audit effort accordingly. This result also indicates
that the risk-based audit mode improves practice and risk control to some extent. It also implies that smaller
firms need to strengthen their grasp of risk-based auditing and that the Chinese Institute of CPAs needs to
improve its supervision and inspection regime and apply more effective controls to ensure that small firms
implement the risk-based mode.

To seek further evidence for Hypothesis 2, we also test the sample in the period before implementation of
the new auditing standards. As shown in Table 8, a positive but not significant relationship is found between
corporate governance and audit effort, but the regression results are inconsistent with those after the audit
mode change. The coefficient of GOV*Biglo is positive but not significant, and does not match the assumption,
providing further evidence for Hypothesis 2.

5.3. Robustness tests

5.3.1. Addition and deletion of transition sample

The foregoing tests used 2007 as the start of the research window, but it is possible that auditors may
already have been affected by the new auditing standards in 2006. We thus also test fiscal year 2006 as the date
of the change in auditing practice, but our conclusions remain unchanged. The results also remain unchanged
when we remove 2006 from the sample. (The results of these tests are not reported due to space limitations.)
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Table 4
Descriptive statistics.
Variable Sample Mean Stdev Min Max
Effort 8486 5.6 1.2 0.69 11.68
Gov 8486 —0.06 0.6 ~1.52 10.77
Bigl0 8486 0.32 0.47 0 1
Tenure 8486 5.06 3.02 1 17
Switch 8486 0.09 0.29 0 1
Size 8486 21.63 12 17.12 28.28
Debt 8486 0.49 0.2 0.05 0.95
Loss 8486 0.14 0.35 0 1
Growth 8486 0.03 0.08 —1.68 0.46
Cro_list 8486 0.09 0.29 0 1
Rec_inv 8486 0.28 0.18 0 0.94
Liquidity 8486 1.8 1.99 0.24 15.49
RPT 8486 0.21 5.07 0 200
Opinion_1 8486 0.03 0.17 0 1
Punish_1 8486 0.04 0.21 0 1
Fee 8486 13.22 0.68 10.31 17.81
Marketindex 8486 8.56 2.04 0.29 11.8
Lawindex 8486 10.2 5.27 0.18 19.89
Table 5
Univariate tests.
Variable Before audit mode change After audit mode change Difference in 7/Z value

Mean Median Mean Median Mean Median
Effort 5.62 5.52 5.61 5.53 0.618 0.434
Gov —0.37 —0.39 0.04 —0.04 —29.421""" —31.10""
Bigl0 0.23 0 0.35 0 —10.26™" -10.20""
Tenure 4.39 4 5.29 5 —12.25™" —8.75™"
Switch 0.09 0 0.1 0 —1.73" —1.73"
Size 21.41 21.31 21.7 21.54 —9.94™" —8.96™"
Debt 0.5 0.51 0.49 0.5 322" 275"
Loss 0.15 0 0.14 0 1.96™ 1.96™
Growth 0.02 0.03 0.03 0.03 —4.74™" 1.16
Cro_list 0.1 0 0.09 0 1.50 1.50
Rec inv 0.3 0.28 0.27 0.25 539" 6.35""
Liquidity 1.55 1.18 1.89 1.29 —6.86""" —7.44™"
RPT 0 0 0.29 0 —2.32" —2.54"
Opinion_1 0.04 0 0.03 0 3.39™" 3.39™"
Punish_1 0.04 0 0.05 0 ~-1.14 -1.14
Fee 13.08 13.02 13.27 13.12 —11.57""" —11.80""
Marketindex 7.59 7.87 8.9 9.02 —27.27""" —27.43""
Lawindex 7.31 6.2 11.23 8.46 —31.93"" —31.30""

Note: T/Z value differences are based on T-tests and nonparametric Wilcoxon tests.

* Statistical significance at the 10% level.
" Statistical significance at the 5% level.
“* Statistical significance at the 1% level.

5.3.2. Controlling for the legal environment

During the period in which the audit mode changed, the legal environment also changed, which may have
affected the relationship between audit effort and corporate governance. Hence, we re-examine the legal envi-
ronment after the change (because the market process and legal environment are highly correlated, we no
longer control for the marketization index when we control for the legal environment). The regression results,
shown in Table 9, leave our conclusions unchanged, further supporting our hypotheses.
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Table 6
Audit mode change, corporate governance and audit effort.
Variable Expected sign Effort Effort Effort
Gov - —0.126™" —0.124™" 0.109""
(—6.03) (—5.84) (2.12)
After ? —0.036 —0.068
(=0.72) (—1.34)
Gov'After - —0.277"""
(—4.98)
Bigl0 2 0.085™"" 0.086™"" 0.086™""
(3.32) (3.36) (3.37)
Tenure 9 —0.002 —0.002 —0.003
(—0.63) (—0.47) (—0.79)
Switch ? 0.070" 0.073" 0.067
(1.67) (1.73) (1.61)
Size + 0.206™" 0.207"" 0.209""
(13.77) (13.79) (13.99)
Debt + —0.010 —0.010 —0.023
(—0.13) (=0.13) (—0.29)
Loss + 0.033 0.033 0.031
(0.92) (0.92) (0.85)
Growth - 0.212 0.205 0.182
(1.40) (1.34) (1.19)
Cro_list + 0.174™" 0.172"" 0.166™"
(4.17) (4.12) (3.97)
Rec inv + 0.081 0.079 0.075
(1.14) (1.11) (1.05)
Liquidity - —0.022""" —0.022""" —0.020"""
(-3.22) (=3.15) (—2.83)
RPT ? 0.001 0.001 0.001
(0.52) (0.53) (0.48)
Opinion_1 + 0.015 0.017 0.021
(0.24) 0.27) (0.34)
Punish_1 + 0.052 0.053 0.060
(0.99) (0.99) (1.14)
Fee 2 0.578""" 0.578""" 0.579""
(23.07) (23.08) (23.12)
Marketindex + 0.015" 0.015™" 0.016™"
(2.56) (2.64) (2.83)
Year Controlled Controlled Controlled
Industry Controlled Controlled Controlled
Constant —6.530""" —6.539""" —6.568"""
(—23.87) (—23.88) (—24.02)
N 8486 8486 8486
Adj-R2 0.31 0.31 0.31

" Statistical significance at the 10% level.
" Statistical significance at the 5% level.
" Statistical significance at the 1% level.
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Table 7
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Audit firm size, corporate governance and audit effort after audit mode change.

Variable Expected sign After audit mode change
Effort Effort Effort

Gov - —0.162""" —0.164""" —0.094""
(—6.92) (=7.02) (—3.47)
Bigl0 ? 0.068™" 0.088"""
(2.37) (3.03)
Gov'Bigl0 ? —0.219""
(—4.93)
Tenure ? —0.008" —0.007 —0.007
(—1.80) (—1.57) (—1.58)
Switch ? 0.081" 0.078 0.078
(1.69) (1.62) (1.63)
Size + 0.211™" 0.211"" 0.211™"
(12.27) (12.27) (12.31)
Debt + 0.005 0.0104 0.001
(0.06) (0.11) (0.02)
Loss + 0.008 0.010 0.012
(0.20) (0.24) (0.29)
Growth - 0.260 0.260 0.239
(1.52) (1.52) (1.40)
Cro_list + 0.205™"" 0.196""" 0.181°""
(4.11) (3.93) (3.61)
Rec_inv + 0.068 0.068 0.076
(0.83) (0.84) (0.93)
Liquidity - —0.020""" —0.020"" —0.019™
(=2.61) (—2.53) (—2.53)
RPT ? 0.001 0.001 0.001
(0.51) (0.50) (0.45)
Opinion_1 + 0.047 0.050 0.051
(0.60) (0.64) (0.66)
Punish_1 + 0.013 0.014 0.008
(0.23) (0.24) (0.15)
Fee ? 0.587""" 0.574™"" 0.565"""
(20.46) (19.59) (19.30)
Marketindex + 0.009 0.008 0.008
(1.50) (1.25) (1.35)
Year Controlled Controlled Controlled
Industry Controlled Controlled Controlled
Constant —6.662""" —6.503""" —6.400"""
(—21.63) (—20.64) (-20.30)
N 6244 6244 6244
Adj-R2 0.34 0.34 0.341

* Statistical significance at the 10% level.
" Statistical significance at the 5% level.
" Statistical significance at the 1% level.
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Table 8
Audit firm size, corporate governance and audit effort before audit mode change.
Variable Expected sign Before audit mode change
Effort Effort Effort
Gov - 0.036 0.032 0.009
(1.05) (0.94) (0.26)
Bigl0 9 0.085™" 0.1317"
(2.35) (2.78)
Gov Bigl0 2 0.124
(1.52)
Tenure ? 0.011 0.013" 0.012"
(1.44) (1.73) (1.65)
Switch ? -0.019 -0.022 -0.025
(—0.34) (—0.40) (—0.45)
Size + 0.071"" 0.069"" 0.070""
(3.45) (3.31) (3.38)
Debt + -0.223" —0.205" —0.205"
(—2.07) (~1.91) (~1.91)
Loss + 0.026 0.026 0.027
(0.55) (0.55) (0.57)
Growth - —0.026 —0.026 —0.016
(—=0.11) (—0.11) (=0.07)
Cro_list + —0.080 —0.104™ —0.101""
(—1.61) (—2.04) (—1.99)
Rec inv + 0.063 0.064 0.063
(0.66) (0.67) (0.66)
Liquidity - —-0.010 -0.010 -0.010
(—0.99) (—1.00) (—0.98)
RPT ? 0.046 0.051 0.054
(0.42) (0.46) (0.49)
Opinion_1 + —0.048 —0.050 —0.051
(—0.65) (—0.68) (—0.70)
Punish_1 + 0.063 0.070 0.071
(0.87) (0.97) (0.99)
Fee ? 0.179" 0.164™ 0.165™
(5.59) (5.02) (5.05)
Marketindex + 0.035"" 0.033"" 0.033""
(4.08) (3.88) (3.79)
Year Controlled Controlled Controlled
Industry Controlled Controlled Controlled
Constant —4.151"" -3.917"" -3.967""
(—10.57) (—9.68) (=9.77)
N 2242 2242 2242
Adj-R2 0.07 0.07 0.08

* Statistical significance at the 10% level.
" Statistical significance at the 5% level.
™ Statistical significance at the 1% level.
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Table 9
Robustness test: controlling for legal environment.
Variable Expected sign Effort Effort Effort
Panel A: Effect of audit mode change on relationship between corporate governance and audit effort
Gov - —0.128"" —0.1247"" 0.105™
(—6.14) (—5.86) (2.05)
After ? —0.066 —0.097"
(—1.30) (—1.88)
Gov" After - —0.272"""
(—4.91)
Control variables Controlled Controlled Controlled
Year Controlled Controlled Controlled
Industry Controlled Controlled Controlled
Constant —6.443" —6.452""" —6.477"""
(—23.61) (—23.64) (—23.76)
N 8486 8486 8486
Adj-R2 0.31 0.31 0.34
Variable Expected sign After audit mode change
Effort Effort Effort
Panel B: Audit firm size, corporate governance and audit effort
Gov - —0.163" —0.165™"" —0.094™""
(—6.98) (=7.06) (—3.47)
Big10 ? 0.059™ 0.079™
(2.03) (2.69)
Gov'Bigl0 ? —0.2217""
(—4.97)
Control variables Controlled Controlled Controlled
Industry/Year Controlled Controlled Controlled
Constant —6.603"" —6.473"" —6.366""
(—21.51) (—20.65) (—20.30)
N 6244 6244 6244
Adj-R2 0.34 0.34 0.34

* Statistical significance at the 10% level.
™ Statistical significance at the 5% level.
" Statistical significance at the 1% level.

5.3.3. Controlling for the self-selection problem

Because a client’s choice of auditor is a business decision that is seldom random, there may be a
self-selection problem. For example, a client may choose a large audit firm, which is more likely to provide
a high-quality audit, to signal excellence to the market (Francis, 1984; Francis and Simon, 1987). We thus
speculate that companies that differ in corporate governance quality may also differ in their choice of auditor
and that auditors may accept clients in accordance with their level of corporate governance, thus creating a
self-selection problem that may bias least squares estimation. To control for this possibility, we use
Heckman’s (1978) two-stage selection, as follows.

First, we estimate the probability model of an audit firm being chosen to calculate the inverse Mills coef-
ficient (i.e., Mills). The first step in Model (3) is shown below, with the dependent variable being the proba-
bility of a listed company selecting a Big Ten audit firm.

Pr(Bigl0) = y, + y,Size + y,Capital + y,Cycle + y,Roa + y;Growth
+ y¢Loss + p,Gov + ygYear + yoIndustry + ¢ (3)
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The independent variables in Model (3) come primarily from Francis and Krishnan (1999), with some addi-
tional variables. Francis and Krishnan (1999) argue that companies with a high level of accruals are more
likely to employ large audit firms, with capital intensity and the business cycle being the key variables affecting
the level of accruals. Capital intensity (total fixed assets divided by net sales) mainly measures long-term accru-
als, with greater capital intensity indicating fewer accruals. The longer the operating cycle (inventory turnover
days + accounts receivable turnover days) and the more inventory and accounts receivable, the higher the
level of accruals. To these two variables, we add company size, growth, profitability and financial distress.
As the new auditing standards require auditors to evaluate a client’s corporate governance, we also include
the corporate governance index (Gov) in this model (variable definitions not reported due to space
constraints).

Second, we incorporate the estimated inverse Mills coefficient (i.e., Mills) into Model (2), and then regress
according to the previous method.

The results of the self-selection regression model show that the greater a company’s size, sales cycle, prof-
itability and corporate governance index, and the lower its capital intensity, the greater the probability of it
hiring one of the Big Ten. The coefficients for each variable are consistent with expectations. The regression
results are essentially consistent with Table 7, and as they are based on the estimated Mills coefficient used in
Model (3) and entered into the Model (2) regression, they support our earlier conclusion (results unreported
due to space constraints).

5.3.4. Endogenous decision-making problems between audit effort and corporate governance

Jensen and Meckling (1976) consider external auditing to be an important guarantee mechanism for reduc-
ing both conflicts of interest between a company’s contractual parties and agency costs. The visibility of exter-
nal auditors affects a company’s corporate governance, and there may thus be an endogeneity problem
between decisions made by external auditors (including their allocation of audit effort) and corporate gover-
nance risk, which could in turn affect the reliability of the estimated coefficients in the regression model.
Caramanis and Lennox (2008) encounter a similar problem in the relationship between audit effort and earn-
ings quality, and use lagged estimated audit effort as the instrumental variable to solve the corresponding
endogeneity problem.

Drawing on Caramanis and Lennox (2008), to represent corporate governance we select an instrumental
variable that does not directly affect audit effort. The lag variable of corporate governance is deemed appro-
priate for this purpose, as it meets the demands of both the Sargan and Hausman tests as an instrument.

Furthermore, although the internal and external governance environment is constantly changing in theory,
it is not reasonable to expect auditors to consider the lag in corporate governance when making decisions.
Hence, although lagged corporate governance variables can explain the current period of corporate gover-
nance, they are unlikely to affect current audit effort directly. Empirical tests confirm that the lag in corporate
governance can explain current corporate governance but has no direct correlation with current audit effort
(results unreported owing to space constraints). We thus use the estimated lag in corporate governance as
an instrumental variable in the corresponding regression analysis. As shown in Table 10, the results still sup-
port the original conclusion.

5.3.5. Structural change test

Because all listed companies in China have been affected by the new auditing standards, no control sample
is possible, rendering it difficult to exclude other factors over the study period. We thus conduct sub-period
analysis to examine the relationship between corporate governance and audit effort before and after 2007.
Using the Chow test with dummy variables, we assess whether there has been structural change. The results
in Table 11 show that in the period before 2007 there is a positive correlation between audit effort and cor-
porate governance, which is inconsistent with our theoretical expectation. In the period after that year, how-
ever, there is a negative correlation between the two, and a coefficient difference test shows the difference to be
significant (7" value = —4.97). Hence, the relationship between audit effort and governance before and after
2007 is the result of structural change.
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Table 10
Robustness test: controlling for endogenous decision-making problem.
Variable Expected sign Effort Effort Effort
Panel A: Effect of audit mode change and corporate governance on audit effort
Gov_1 - —0.095"" —0.095™" 0.151"
(—3.20) (—3.20) (2.03)
After ? —0.1917"" -0.292"""
(—3.59) (—4.87)
Gov_1"After - —0.291""
(—3.95)
Control variables Controlled Controlled Controlled
Year Controlled Controlled Controlled
Industry Controlled Controlled Controlled
Constant 644877 6256”7 —6.198"""
(—19.85) (—19.74) (—19.55)
N 6360 6360 6360
Adj-R2 0.31 0.31 0.31
Variable Expected sign After audit mode change
Effort Effort Effort
Panel B: Audit firm size, corporate governance and audit effort
Gov_1 - —0.133"" —0.135™" —0.002
(—4.05) (—4.11) (—0.06)
Bigl0 ? 0.068"" 0.075™
(2.13) (2.36)
Gov_1"Bigl0 2 —0.359""
(—6.46)
Control variables Controlled Controlled Controlled
Industry and year Controlled Controlled Controlled
Constant -6.531"" —6.374"" —6.269""
(—18.78) (—17.93) (—17.69)
N 5080 5080 5080
Adj-R2 0.31 0.31 0.33

" Statistical significance at the 10% level.
™ Statistical significance at the 5% level.
" Statistical significance at the 1% level.

Based on the empirical tests above, we consider our main conclusions to be relatively robust.

5.4. Supplementary analysis

If, following the adoption of the risk-based audit mode, auditors exerted greater effort in the face of poor
corporate governance, and thus improved audit quality and corporate governance while simultaneously reduc-
ing audit effort without any decline in audit quality, that would constitute further proof of the optimization of

audit effort in the post-change period.

We thus conduct supplementary analysis using earnings quality as a proxy for audit quality, and find that
for companies with poor corporate governance, increased audit effort reduces earnings management and
improves audit quality. We also find no evidence of a decline in audit quality when audit effort is reduced
due to better corporate governance. These findings suggest that the implementation of the risk-based audit

mode has indeed optimized audit effort in China (results unreported due to space constraints).
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Table 11
Results of chow test for dummy type.
Variable Expected sign Effort Effort
(1) Before audit mode change (2) After audit mode change
Gov - 0.110™ —0.168""
(2.09) (=7.17)
Control variables Controlled Controlled
Year Controlled Controlled
Industry Controlled Controlled
Constant —6.756""" —6.422"""
(—10.99) (—20.26)
Diff of (1) & (2) —0.287"""
(—4.97)
N 2242 6244
Adj-R2 0.25 0.33

* Statistical significance at the 10% level.
™ Statistical significance at the 5% level.
" Statistical significance at the 1% level.

6. Conclusions

Given that contract management creates an incentive to manipulate financial information, auditors who
adopt the internal control-based mode find it difficult to identify financial manipulation by management,
which affects both the efficiency and results of their audits. The risk-based system, in contrast, requires audi-
tors to perform a deeper assessment of clients’ corporate governance, as reasonable and effective corporate
governance directly constrains management from falsifying financial statements.

Based on a literature review and an analysis of China’s institutional background, this study examines
whether auditors have been evaluating corporate governance to guide their allocation of audit effort since
the government-mandated change to the risk-based audit mode. It also explores the optimal allocation of
audit effort needed to improve audit effectiveness and the way in which corporate governance has influenced
the allocation of audit effort since the change in audit mode. Our findings show that under the earlier internal
control-based mode, the relationship between audit effort and corporate governance was weak, but became
significantly stronger following the implementation of the risk-based mode. Further analysis shows that since
the change in audit mode, Big Ten auditors have gained a significantly better grasp of governance risk and
allocated their audit efforts accordingly.

The results indicate that the mandatory switch to the risk-based audit mode has improved the ability of
auditors in China to practice risk control and audit efficiency. However, the Chinese Institute of CPAs needs
to strengthen its supervision and inspection, particularly for smaller auditing firms, to ensure a better under-
standing and more skilled use of the risk-based mode. Our study offers a useful perspective on the issues con-
cerned and provides empirical evidence for the development of policy relating to investor protection and
market regulation.

It should be noted that there are some inherent limitations in our sample. Most importantly, because the
regulations require all listed companies and auditors to apply the risk-based audit mode, it is not possible to
find a control sample of companies unaffected by the new auditing standards for use in our regression models.

Appendix A

Based on PCA, we use software to normalize the 12 indicators and select 5 main components. The corpo-
rate governance index 1is based on the weightings of principal components Y1 to Y5
(Gov=WI1 YI+W2 Y24+ W3 Y3+ W4T Yda+ws Y5, where W is the calculated variance contribu-
tion rate). The factor loadings of the principal components are shown in Table 12. In PCA, a factor with a
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Table 12

Principal component factor loadings.

Name Principal component

Y1 Y2 Y3 Y4 Y5

Shareholding structure and shareholder equity — Largest shareholder ownership 0.16 0.27 0.33 0.52 —-0.48
Shareholder concentration 0.50 0.18 040 0.14 -0.29
Proportion of state-owned shares —-0.39 -0.46 0.21 0.56 0.22
Proportion of board shareholding 085 —-038 0.07 —-0.18 0.04
Proportion of supervisory committee 0.14 —0.66 0.17 0.40 0.25
shareholding

Management governance Managerial ownership 0.85 —0.39 0.07  -0.17 0.04
CEO duality 036 —0.16 —-0.21 -0.00 —0.04

Directors, supervisors and other forms of Board size —0.25 0.09 0.66 0.14 -0.29

governance

Proportion of independent directors 0.27 0.18 —0.61 0.28 —0.18
Board meeting frequency 0.20 0.52 —0.01 0.11 0.61
Supervisory board meeting frequency 0.40 0.51 0.08 0.19 0.43
Number of committee members 034 044 017  0.10 —0.04

loading greater than 0.3 is generally considered significant in explaining the original variable. For the first
principal component, the loading factors of shareholder concentration, proportion of board shareholding
and management ownership account for more than 50% of the variance, and are thus used to represent
and reflect shareholding structure, shareholder equity and managerial ownership. The second principal com-
ponent is a less important factor in the composition, and the loading factors of the meeting frequency of the
board of directors and supervisory board are slightly more significant than the other indicators, and better
reflect directors, supervisors and other forms of governance. For the third main component, the highest load-
ing factors are board size followed by shareholder concentration, and these two indicators thus reflect share-
holding structure and shareholder equity, and directors, supervisors and other forms of governance. For the
fourth principal component, the largest loading factors are the largest shareholder and state-owned shares,
which account for more than 50%, and thus better reflect shareholding structure and shareholder equity.
For the fifth main component, the loading factors of board and supervisory board meeting frequency are
the most significant indicators to reflect directors, supervisors and other forms of governance. Thus, the keys
to improving corporate governance are to increase the shareholdings of the largest shareholders, to reduce the
proportion of state-owned shares, and to increase managerial ownership and the meeting frequency of both
the board of directors and supervisory board.
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