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There has been a steady growth of goodwill impairments in the Chinese stock
market since the adoption of the impairment approach in accounting. The
influence of goodwill impairments on a firm’s financial position and profitabil-
ity give reason to doubt its current and future performance. We examine
whether auditors, as a crucial external monitor, identify the information risks
of goodwill impairments and express their concerns about financial reporting
quality in their audit opinions. Using a sample of firms listed on China’s A-
share market from 2007 to 2017, we test the association between goodwill
impairments and the type of audit opinion received in the same financial per-
iod. Our findings are as follows. First, the probability of receiving a modified
opinion increases with the amount of goodwill impairments. Second, the pos-
itive association between goodwill impairments and modified audit opinions is
driven primarily by earnings management risks. Third, this positive association
is more salient when auditors are industry experts and there is no auditor–cli-
ent mismatch. Fourth, auditors are more sensitive to the amount of goodwill
impairments than to their mere existence. Overall, we document that auditors
perceive goodwill impairments as a signal of information risks and communi-
cate their concerns to investors to avoid litigation.
� 2021 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://creativecom-

mons.org/licenses/by-nc-nd/4.0/).
1. Introduction

According to the International Accounting Standards adopted in 2004, ‘‘ a cash-generating unit to which
goodwill has been allocated shall be tested for impairment” by comparing the carrying amount with the recov-
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erable amount of the unit. That is, goodwill should be test for impairment by the firm at least annually (IAS
36, paras. 90&96). Since the adoption of this ‘‘impairment-only approach”, there has been an ongoing debate
about whether it best reflects the economic reality of goodwill and provides more useful information than the
‘‘amortization approach”, or whether it is more vulnerable to manipulation. China adopted the new impair-
ment method in 2007. Since then, due to an increasing number of mergers and acquisitions, goodwill and
impairments in China’s A-share market have been growing rapidly. We observe cases where firms recognize
no impairment in the first two years after acquisition but record a significant amount of goodwill impairments
in the third year, when the performance target set at acquisition cannot be met. This phenomenon has unan-
ticipated effects on the stock market, leading to security mispricing and resource misallocation.

In this study, we examine whether auditors are responsive to goodwill impairments recognized by their cli-
ents, and how audit opinions are affected by the different risks signaled by goodwill impairments. An auditor’s
main duty is to obtain sufficient audit evidence and assess whether there are material misstatements. Accord-
ingly, if auditors are satisfied with the presentation of financial reports, they express the unmodified opinion
that the financial reports comply with accounting standards and give a true and fair view in all material
respects. However, the nearly unverifiable nature of the fair value of goodwill makes it similarly difficult
for auditors to verify goodwill impairments (Ramanna, 2008; Ayres et al., 2019). Goodwill impairments have
profound effects on a firm’s financial position and profitability. On the one hand, firms may be aggressive in
recording large amounts of goodwill to make their acquisitions look successful. On the other hand, firms may
be conservative in recognizing impairments to retain market expectations. Goodwill is likely to be impaired if
a firm does not meet its promised performance target within the required timeframe (e.g., a 3-year perfor-
mance commitment period). Alternatively, impairments may result from opportunistic incentives for manage-
ment to manipulate earnings (Holthausen and Watts, 2001; Watts, 2003). Hence, goodwill impairment signals
risks associated with both economic fundamentals and earnings management. Reliable information on good-
will is essential for shareholders and potential investors when making investment decisions and appraising firm
performance (Zeff and Barton, 2009). Thus, auditors face possible litigation and damage to their reputation if
they fail to uphold professional skepticism and issue inappropriate audit opinions.

We find a significant positive association between the probability of receiving a modified opinion and the
amount of goodwill impairments, based on a sample of firms listed on China’s A-share market from 2007 to
2017. First, we show that auditors identify the material information risks signaled by goodwill impairments
and express their concerns about the quality of financial reporting by issuing modified opinions. Second,
the positive association between goodwill impairments and modified opinions is driven primarily by risks
related to earnings management, rather than to economic fundamentals. One possible explanation is that earn-
ings management increases the risks of material misstatements in financial reports, and investors may be mis-
led by unreliable information when making decisions. Therefore, auditors tend to communicate their concerns
about low-quality financial reporting by issuing modified opinions to avoid litigation. As for risks related to
economic fundamentals, auditors will not issue a modified opinion if they are satisfied that the entity will con-
tinue as a going concern for the relevant period. Although information risks related to economic fundamentals
do not mediate the relationship between impairments and modified opinions, our untabulated results show
that there is a significant and positive association between material goodwill impairments and information
risks related to economic fundamentals. In robustness tests, we address endogeneity issues, use alternative
variables, add control variables, and reconstruct the sample. Overall, our results remain unchanged. Cross-
sectional tests reveal that the positive association is more salient when the auditor is an industry expert and
there is no auditor–client mismatch. Furthermore, auditors are more sensitive to the amount of goodwill
impairments than to their mere existence.

Our study makes several important contributions to the literature. First, this study enriches our under-
standing of auditors’ reaction to information risks in the setting of goodwill auditing (Zeng and Lu, 2016;
Duan and Chen, 2017; Bo and Wu, 2011). Our results imply that auditors perceive goodwill impairment as
a signal of information risks and focus more on ‘‘procedural justice” (whether the client engages in earnings
management) than on ‘‘substantive justice” (whether there are systemic risks related to economic fundamen-
tals). Second, unlike prior studies that focus on clients or auditors (Lobo et al., 2017; Ayres et al., 2019;
Carcello et al., 2020), our study examines the relationship between goodwill impairments and modified audit
opinions from the perspective of investors. Investors’ reliance on auditors for assurance of reporting quality
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places external pressure on them during their audit of goodwill impairments, and auditors face damage to their
reputation or litigation if they fail to identify risks and issue inappropriate opinions. Third, this study has
important implications for auditors and investors. Auditors should have a comprehensive understanding of
the industry environment and the historical performance of their clients prior to the audit, and also maintain
a high level of professional skepticism in auditing goodwill so that audit resources can be efficiently used to
improve audit quality. Investors should be more prudent in relying on audit opinions so that mispricing prob-
lems can be mitigated.

The remainder of this paper is organized as follows. Section 2 outlines the related literature and develops
the hypotheses. Section 3 provides the research design. Section 4 presents the empirical results and robustness
tests. Section 5 extends the discussion of our findings. The final section offers our concluding remarks.

2. Literature review and hypothesis development

2.1. Prior literature on goodwill impairment

There are various sources of goodwill impairments, such as takeover premiums (Hayn and Hughes, 2006),
overvaluation of stock prices (Gu and Lev, 2011), and managerial incentives to manipulate earnings (Francis
et al., 1996). Studies indicate that goodwill impairments are value relevant and provide information for
decision-making (Churyk, 2005; Bens et al., 2011). Using data on European firms, AbuGhazaleh et al.
(2012) find that investors incorporate impairment losses into their valuation of firms. Li et al. (2011) suggest
that investors and analysts update their expectation of a firm’s future profitability after the announcement of
impairment. Nonetheless, fair value for goodwill is highly subjective, difficult to verify, and susceptible to
managerial opportunism (Holthausen and Watts, 2001; Watts, 2003). SFAS 142 gives managers the discretion
to manipulate earnings by delaying goodwill impairments (Ramanna and Watts, 2012). Li and Sloan (2017)
compare the timeliness of goodwill impairments before and after the implementation of SFAS 142. They posit
that in the post-SFAS 142 period, goodwill balances are more inflated and impairments are recognized in a less
timely manner. However, investors do not fully anticipate the decreased timeliness of goodwill impairments,
and the discretion in SFAS 142 leads to real effects, such as security mispricing. The adoption of SFAS 142
also opens the door to potential earnings manipulation, and the negative impacts of goodwill impairments on
reported earnings are used by small firms that engage in a ‘‘big bath” strategy (Sevin and Schroeder, 2005;
Jordan & Clark, 2004). AbuGhazaleh et al. (2011) provide similar evidence from the U.K. that goodwill
impairments are associated with CEO changes, income smoothing, and incentives to take a big bath.
Stenheim and Madsen (2016) posit that firms report more and larger impairment losses if they exhibit strong
smoothing or big bath incentives. In general, there is ample evidence that managerial self-interest and earnings
management often motivate firms’ impairment decisions (Lhaopadchan, 2010).

2.2. Prior literature on audit opinions

The results for the association between accounting accruals and modified opinions are mixed. Bartov et al.
(2001) document a positive association between the absolute value of discretionary accruals and the probabil-
ity of receiving a modified opinion. Bradshaw et al. (2001) find a non-insignificant relationship between accru-
als and modified opinions. Butler et al. (2004) posit that modified opinions indicate auditors’ concerns about
the going concern basis of accounting and are not related to earnings management. Studies that use data from
China also yield mixed results. On the one hand, investors rely on the earnings information of listed firms to
make investment decisions. If investors are misled by earnings management, the auditors who provide assur-
ance of financial reporting quality may face litigation. Consequently, auditors express their concerns by issu-
ing modified opinions to reduce these risks (Xu, 2004). On the other hand, Xia and Yang (2002) posit that
auditors tend to focus more on firms’ losses due to management fraud than on their engagement in earnings
management. Other studies examine the relationship between information risks and modified audit opinions.
Several suggest that the probability of receiving modified opinions increases as the risk of bankruptcy, default,
or litigation increases (Lennox, 2000; Biddle and Hilary, 2006; Lam and Mensah, 2006). Duan and Chen
(2017) provide evidence that asset impairment influences the assessment of audit risk and is positively associ-
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ated with the probability of receiving a modified opinion. Using evidence from China, Bo and Wu (2011) find
a significant and positive relationship between clients’ information risks and modified opinions. Auditors react
to information risks related to both earnings management and economic fundamentals but treat them differ-
ently (Zhang, 2012). Zhang (2012) argues that the risks of opportunistic disclosure strategies are likely to
attract the attention of investors and regulators. In this case, auditors are more stringent in applying profes-
sional skepticism to avoid potential detection risks (Song and He, 2008), and consequently, the probability of
issuing a modified opinion increases.

2.3. Prior literature on goodwill auditing

Auditors may be poorly positioned to evaluate the assumptions made in determining the fair value of good-
will, and sometimes they neglect the indicators of impairments (Glaum et al., 2018). Due to the technical dif-
ficulty of evaluating impairment decisions, auditors and clients may hold opposite opinions. Ayres et al. (2019)
find that the likelihood of an auditor dismissal is negatively associated with the favorability of management’s
goodwill impairment decisions. Subsequent to the dismissal, firms are more likely to employ new auditors who
support the management’s impairment decisions. Lobo et al. (2017) find that firms audited by a Big 4–non-Big
4 auditor pair are more likely to record impairments than firms audited by a Big 4–Big 4 auditor pair. A recent
study on this topic suggests that non-audit fees are negatively related to the likelihood of goodwill impair-
ments. This association is driven primarily by clients’ motivation to influence external auditors (Carcello
et al., 2020). In addition, unverifiable impairment tests are more difficult to audit, and the increased audit risk
leads to higher audit fees (Ye et al., 2016). Auditors attest to the acquired goodwill with professional skepti-
cism, and increase their audit fees to maintain a high-quality audit (Zheng and Li, 2018).

2.4. Goodwill impairment in a Chinese setting

In 2007, China implemented a new corporate accounting standard, CAS 8 Impairment of Assets. It aban-
dons the amortization approach and requires goodwill, and its cash-generating units (CGUs), to be tested
annually for impairments (CAS 8, para 2). Between 2014 and 2015, a relatively loose liquidity environment
and related policies facilitated the diversification of financing and payment methods used to facilitate mergers
and acquisitions (M&As), resulting in a surge in acquired goodwill (Wei and Zhu, 2019). In 2018, the total
amount of goodwill and impairments in the A-share market reached 1.45 trillion Chinese yuan and 60 billion
Chinese yuan, respectively. On the one hand, target firms commit to high performance to attract acquirers,
who then overvalue them to boost the share price. On the other hand, achieving performance targets may trig-
ger the vesting conditions that serve as equity incentives for the management of acquirers. This alignment of
interests aggravates the collusion between acquirers and acquirees, leading to the common phenomenon in the
Chinese M&A market of ‘‘high performance commitment, high acquired goodwill and high goodwill impair-
ments related to earnings management” (Li and Yao, 2019). The same impairment approach adopted by the
U.S. and the E.U. has also been criticized for providing management with the discretion to determine the fair
value of goodwill in certain scenarios (Holthausen and Watts, 2001; Watts, 2003). In addition, goodwill con-
stitutes an increasing portion of total assets (Zeff and Barton, 2009). In summary, studies of different countries
show that goodwill accounting is relatively unverifiable and that management has incentives to manipulate
and delay goodwill impairments.

2.5. Hypothesis development

Internal managers have the discretion to make impairment decisions using proprietary information about
goodwill. Given the unverifiable nature of goodwill impairments and their broad effects on financial position
and profitability, there is more uncertainty regarding the true and fair presentation of financial reports when a
large amount of impairments is recognized. In this case, auditors weigh their tolerance of accounting manip-
ulation against the risks of material misstatements (Zeng and Lu, 2016).

If auditors agree that misstatements related to goodwill impairments will not affect the true and fair pre-
sentation of financial reports in a material way, they tend to communicate the issues to management before
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issuing audit opinions. Hence, in this case, we expect to find no association between goodwill impairments and
modified opinions. On the contrary, if auditors find it particularly difficult to verify the estimations and
assumptions used in impairment tests, and the unverifiable impairments will materially compromise the qual-
ity of accounting information, they tend to express their concerns about financial reporting quality with a
modified opinion to avoid potential audit failure and litigation from investors (Menon and Williams,
1994). Therefore, in this case, we anticipate a positive association between goodwill impairments and modified
opinions. For these reasons, we propose the following hypothesis:

H1: Ceteris paribus, the probability of receiving a modified audit opinion is not associated with the amount
of goodwill impairments.

Information risk is the possibility that the quality of firm-specific information related to investors’ pricing
decisions is low, and the risk is undiversifiable. There are two types of information risks. The first is innate,
such as risks related to the business model or operating environment; the second is discretionary and subject to
management interventions (Francis et al., 2005). Goodwill impairment may arise from innate factors, such as
poor decision-making or a performance target set at acquisition that is difficult to meet because of a weak eco-
nomic environment. Consequently, auditors may question the firm’s future profitability or even its ability to
continue as a going concern. Alternatively, goodwill impairment may arise from discretionary factors, such as
managerial manipulation of accounting earnings (Liu and Liu, 2014). In such a case, the accounting informa-
tion does not reliably reflect true financial performance, and users who rely on this information to make deci-
sions may be misled (Liu, 2009; Cao and Bu, 2013).

In both scenarios, the recognized goodwill impairment indicates potential information risks and the lower
quality of the client’s accounting information. Auditors are responsible for assuring investors that the
accounting information contained in financial statements is not materially misstated, and tend to issue a mod-
ified audit opinion if the client exhibits high information risks related to goodwill impairments, to avoid rep-
utational damage and loss of the client (Zeng and Lu, 2016). Collectively, we propose the following
hypothesis:

H2: The association between goodwill impairments and the probability of receiving a modified audit opin-
ion is driven by information risks related to both economic fundamentals and earnings management.

3. Data and research design

3.1. Data

We focus on firms listed on the A-share market of the Shenzhen and Shanghai stock exchanges between
2007 and 2017. We retain non-special treatment (ST) firms with positive balances of goodwill in the CSMAR
database and exclude firms from the financial sector. We also replace all missing values of goodwill impair-
ments with 0 and require all control variables to have non-missing data. By adopting this screening standard,
we obtain a final sample of 8,504 firm-year observations for H1. We include year and industry dummies and
cluster standard errors at the firm level in all of the regressions. All of the continuous variables are winsorized
at the 1% and 99% levels. See Table 1 for the sample selection process.

3.2. Research design

We use the following logistic regression model to test H1:
OPINIONit ¼ b0 þ b1IMPAIRit þ b2LAGOP it þ b3LOSSit þ b4LNTAit þ b5AGEit þ b6GROWTHit

þ b7SOEit þ b8LEV it þ b9ROAit þ b10COST it þ b11BIG4it þ b12HARDit þ b13SP it

þ b14OCF it þ b15CAPINTENit þ
X

Year þ
X

Industry þ e ð1Þ
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The dependent variable OPINIONit equals 1 if the auditor issues a modified opinion or an unmodified
opinion with an explanatory paragraph, and 0 otherwise. The independent variable IMPAIRit is the ratio
of goodwill impairments to total assets. Following the literature (Ayres et al., 2019; Francis, 2011; Bo and
Wu, 2011), we control factors that could potentially affect audit opinions, such as audit opinions received
in a prior financial year (LAGOP), audit fees (COST), auditor expertise (BIG4), and the difficulty of the audit
work (HARD). In general, auditors are more likely to issue a modified opinion if they issued a modified opin-
ion in the prior year, if they are employed by a Big 4 audit firm, or if the audit work is difficult to perform
(Blay and Geiger, 2013; Ayres et al., 2019; Zeng and Lu, 2016). However, higher audit fees may not improve
audit quality and have no association with modified opinions (Craswell et al., 2002; Francis, 2011). We control
for factors that may affect impairment decisions, including loss before extraordinary items (LOSS), low prof-
itability (SP), operating cash flows (OCF), and capital intensity (CAPINTEN). Firms are more likely to expe-
rience financial risks and impair goodwill if they post a loss, exhibit low profitability or operating cash flows,
or have higher capital intensity (Ayres et al., 2019; Zeng and Lu, 2016). We also control for firm-level char-
acteristics (Gu and Lev, 2011; Reynolds et al., 2004; Carcello et al., 2020), including firm size (LNTA), firm age
(AGE), sales growth (GROWTH), leverage ratio (LEV), profitability (ROA), and state ownership (SOE). See
Appendix A1 for variable definitions.

To examine H2, we first use the following model to calculate information risks:
T
S

P

D

L
T
P

D

L
L
T

VOLit ¼ b0 þ b1DAit þ b2LEV it þ b3GROWTHit þ b4OCF it þ b5LNTAit þ b6SOEit þ b7HOLDit

þ b8INDit þ b9LEAVEit þ b10DUALit þ YEAR FE þ FIRM FE þ e ð2Þ

Here, information risks are proxied by the performance volatility of the firm across multiple financial peri-

ods so that the deviation of performance from the normal level can be extracted for each financial year. First,
higher operating risks and poor financial performance increase performance volatility; second, earnings man-
agement also increases performance volatility once the manipulated earnings are reversed in the following
periods. Overall, this annual deviation represents both operating risks and earnings management risks
(Quan and Wu, 2010; Zhang and Li, 2012), and will significantly affect the auditors’ evaluation of the risks
of material misstatements in the financial reports. Therefore, performance volatility is an appropriate proxy
for information risks (Bharath et al., 2008). In particular, performance volatility (VOLit) is the 3-year standard
deviation of return on equity from t-2 to t (Adams et al., 2005; Cheng, 2008; Quan and Wu, 2010). Unlike
Zeng and Lu (2016), Francis et al. (2005) posit that the quality of accruals reveals the mapping of accounting
earnings to cash flows and that lower earnings quality implies higher information risks. However, the estima-
tion of information risks depends on the specific model used to measure accrual quality, and will probably
increase the noise in calculations in our setting. We therefore use accrual quality as an alternative proxy
able 1
ample selection.

anel A H1
Company-
year

ata from the CSMAR database for the years 2007 to 2017 (ST firms and firms from financial sectors are
excluded)

10,879

ess missing values for all control variables 2,375
otal observations for H1 (2007–2017) 8,504
anel B H2

Company-
year

ata from the CSMAR database for the years 2007 to 2017 (ST firms and firms from finance sectors are
excluded)

10,879

ess missing values for all control variables 2,375
ess missing values for risks related to earnings management and risks related to economic fundamentals 1,701
otal observations for H2 (2007–2017) 6,803
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for information risks in a robustness test to provide comparable evidence. We use the following model from
Kothari et al. (2005) to calculate earnings management (DAit), because it considers the future increase of non-
discretionary accruals and controls for firms’ growth:
TAi;t

Ai;t�1

¼ a0 þ a1
1

Ai;t�1

þ a2½DREV i;t

Ai;t�1

� þ a3
PPEi;t

Ai;t�1

þ a4
ROAi;t

Ai;t�1

þ e
Here, Airepresents a firm’s total assets in year t-1; DREV idenotes the firm’s current operating revenue; PPEi

is the firm’s current property, plant, and equipment;ROAi is the firm’s current return on assets. Apart from the
measures included in model (1), measures of the efficiency of corporate governance (Zeng and Lu, 2016) are
added as control variables in model (2). They include the ratio of independent directors (IND), shares owned
by the largest shareholder (HOLD), duality of CEO and chairperson (DUAL), and CEO turnover (LEAVE).
We use the absolute value of DA to ensure that it increases with the level of earnings management. Risks
related to earnings management (DARISK) are calculated as DA times its coefficient, DARISK = b1DAit.
Risks associated with economic fundamentals (INRISK) are the portion of performance volatility that cannot
be explained by information risks related to earnings management, INRISK = VOL � DARISK.

Next, we adopt the following three-step method to investigate the mediating effects of total information
risks, risks related to economic fundamentals, and risks related to earnings management (Deng and Xu,
2017; Lin et al., 2018):

Step 1: Regress audit opinion (OPINION) on goodwill impairment (IMPAIR). This gives the coefficient for
the association between the dependent and the independent variable, c (see model 1).

Step 2: Regress the mediators (VOL, DARISK, and INRISK) on the independent variable. This gives the
coefficients for the association between the mediators and the independent variable, a1, a2, and a3:
VOLitðDARISKit or INRISKitÞ ¼ b0 þ b1IMPAIRit þ b2LOSSit þ b3LNTAit þ b4GROWTHit þ b5AGEit

þ b6SOEit þ b7LEV it þ b8ROAit þ b9BIG4it þ YEAR FE þ FIRM FE þ e

ð3Þ

Step 3: Regress the dependent variable on both the independent variable and the mediators. This gives the

coefficients for the association between the dependent variable and the mediators, b1, b2, and b3:
OPINIONit ¼ b0 þ b1IMPAIRit þ b2VOLitðDARISKit or INRISKitÞ þ Controlsþ
X

Year þ
X

Industry þ e

ð4Þ

Controls are the control variables used in Eq. (1). Last, we use the coefficients a, b, and c to conduct a Sobel

test to judge whether mediation occurs. We anticipate that the mediating effects will occur if both types of
information risks materially impair financial reporting quality.
4. Empirical results and robustness tests

4.1. Descriptive statistics

In Table 2, Panel A shows the descriptive statistics of the full sample. The average ratio of goodwill impair-
ments to total assets is 0.2% and the maximum is 5.5%, which is economically significant. In general, the sam-
ple firms have an annual sales growth rate of 4.7%, a leverage ratio of 45%, and an average return on assets of
4%. The proportion of shares owned by the largest shareholder varies from 2% to 89%. About 37% of the
board directors are independent. The average values for performance volatility and earnings management
are 7.1% and 7.5%, respectively. Panel B provides a comparative analysis of impaired and unimpaired firms.
The number of unimpaired firms is almost twice that of impaired firms. Impaired firms are slightly larger and
have a lower sales growth rate, higher leverage level, and lower profitability. Moreover, impaired firms have
less concentrated ownership, higher capital intensity, and higher performance volatility. Panel C reports the
distribution of audit opinions between 2007 and 2017. The number of observations increased significantly dur-
ing this period. The majority of audit opinions are unmodified opinions, followed by unmodified opinions



Table 2
Descriptive statistics.

Panel A Summary statistics of the full sample

VarName Obs. M SD Min P25 Median P75 Max

OPINION 8,504 0.022 0.147 0.000 0.000 0.000 0.000 1.000
IMPAIR 8,504 0.002 0.007 0.000 0.000 0.000 0.000 0.055
DUMMY 8,504 0.332 0.471 0.000 0.000 0.000 1.000 1.000
LAGOP 8,504 0.021 0.144 0.000 0.000 0.000 0.000 1.000
LOSS 8,504 0.070 0.255 0.000 0.000 0.000 0.000 1.000
LNTA 8,504 22.270 1.263 19.256 21.380 22.098 22.978 25.936
AGE 8,504 2.162 0.689 0.693 1.609 2.197 2.773 3.178
GROWTH 8,504 0.047 3.915 �22.152 �0.384 0.110 0.510 20.491
SOE 8,504 0.395 0.489 0.000 0.000 0.000 1.000 1.000
LEV 8,504 0.448 0.206 0.052 0.285 0.447 0.602 1.076
ROA 8,504 0.042 0.050 �0.191 0.016 0.038 0.066 0.202
HOLD 8,504 33.848 14.998 2.197 22.130 31.575 44.270 89.090
IND 8,504 0.372 0.056 0.182 0.333 0.333 0.400 0.800
LEAVE 8,504 0.165 0.372 0.000 0.000 0.000 0.000 1.000
DUAL 8,504 0.239 0.426 0.000 0.000 0.000 0.000 1.000
COST 8,504 13.787 0.753 12.468 13.305 13.688 14.152 16.640
BIG4 8,504 0.066 0.248 0.000 0.000 0.000 0.000 1.000
HARD 8,504 0.269 0.169 0.005 0.142 0.247 0.369 0.761
SP 8,504 0.040 0.194 0.000 0.000 0.000 0.000 1.000
OCF 8,504 0.043 0.071 �0.193 0.005 0.042 0.084 0.252
CAPINTEN 8,504 2.514 2.144 0.384 1.294 1.921 2.966 16.482
VOL 6,803 0.071 0.140 0.004 0.021 0.036 0.067 1.412
DA 6,803 0.075 0.083 0.001 0.023 0.051 0.098 0.557
DARISK 6,803 0.008 0.009 0.000 0.002 0.005 0.010 0.057
INRISK 6,803 0.063 0.139 �0.050 0.014 0.029 0.060 1.412
LNMV 8,504 22.710 0.954 20.681 22.058 22.646 23.307 25.390
RETVOL 8,504 0.139 0.065 0.044 0.093 0.125 0.167 0.394
RETURN 8,504 0.242 0.716 �0.694 �0.231 0.031 0.501 3.162
EBITDA 8,504 0.006 0.040 �0.187 �0.003 0.006 0.017 0.185
ACQ 8,504 0.182 0.386 0.000 0.000 0.000 0.000 1.000
RESTRU 8,504 0.222 0.415 0.000 0.000 0.000 0.000 1.000
DIFF 8,504 0.000 0.454 �0.927 �0.531 0.226 0.330 0.845
SDROA 6,852 0.030 0.043 0.001 0.010 0.018 0.034 0.542
AQ 5,062 0.145 0.255 0.008 0.044 0.077 0.139 1.926

Panel B Comparative analysis of impaired and non-impaired firms

VarName Obs. M Median t-test Wilcoxon test

Impair = 0 Impair = 1 Impair = 0 Impair = 1 Impair = 0 Impair = 1

OPINION 5,683 2,821 0.015 0.036 0.000 0.000 �6.861*** �6.975***
IMPAIR 5,683 2,821 0.000 0.006 0.000 0.001 �44.394*** �99.382***
LAGOP 5,683 2,821 0.016 0.032 0.000 0.000 �5.113*** �5.296***
LOSS 5,683 2,821 0.053 0.105 0.000 0.000 �9.966*** �9.766***
LNTA 5,683 2,821 22.224 22.343 22.048 22.170 �4.256*** �4.877***
AGE 5,683 2,821 2.090 2.307 2.197 2.398 �15.323*** �14.252***
GROWTH 5,683 2,821 0.056 0.022 0.122 0.081 0.314 3.959***
SOE 5,683 2,821 0.391 0.400 0.000 0.000 �0.721 �0.984
LEV 5,683 2,821 0.442 0.459 0.442 0.459 �3.560*** �3.712***
ROA 5,683 2,821 0.046 0.034 0.040 0.033 12.040*** 9.497***
HOLD 5,683 2,821 34.506 32.459 32.510 30.060 6.745*** 6.670***
IND 5,683 2,821 0.371 0.375 0.333 0.333 �3.269*** �2.565**
LEAVE 5,683 2,821 0.159 0.177 0.000 0.000 �2.343** �2.358**
DUAL 5,683 2,821 0.230 0.253 0.000 0.000 �2.743** �2.536**
COST 5,683 2,821 13.709 13.929 13.592 13.816 �13.897*** �15.097***
BIG4 5,683 2,821 0.057 0.079 0.000 0.000 �3.911*** �4.240***
HARD 5,683 2,821 0.271 0.269 0.249 0.246 0.677 0.354

(continued on next page)
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Table 2 (continued)

Panel B Comparative analysis of impaired and non-impaired firms

VarName Obs. M Median t-test Wilcoxon test

Impair = 0 Impair = 1 Impair = 0 Impair = 1 Impair = 0 Impair = 1

SP 5,683 2,821 0.039 0.040 0.000 0.000 �0.747 �0.390
OCF 5,683 2,821 0.043 0.042 0.042 0.042 0.684 0.739
CAPINTEN 5,683 2,821 2.464 2.567 1.904 1.928 �2.703** �0.431
VOL 4,546 2,257 0.068 0.074 0.034 0.039 �1.947* �5.976***
DA 4,546 2,257 0.077 0.071 0.052 0.049 3.666*** 3.108***
DARISK 4,546 2,257 0.008 0.007 0.005 0.005 3.666*** 3.108***
INRISK 4,546 2,257 0.061 0.066 0.027 0.033 �1.865* �6.723***
LNMV 5,683 2,821 22.694 22.745 22.635 22.673 �2.573** �2.701***
RETVOL 5,683 2,821 0.141 0.133 0.127 0.121 5.558*** 5.706***
RETURN 5,683 2,821 0.273 0.182 0.054 �0.004 6.110*** 4.571***
EBITDA 5,683 2,821 0.007 0.005 0.006 0.006 3.385*** 2.157**
ACQ 5,683 2,821 0.179 0.187 0.000 0.000 �0.897 �0.897
RESTRU 5,683 2,821 0.236 0.192 0.000 0.000 5.068*** 5.062***
DIFF 5,683 2,821 0.678 �0.346 0.643 �0.304 170.431*** 82.746***
SDROA 4,578 2,274 0.027 0.029 0.018 0.020 �2.501*** �5.934***
AQ 3,392 1,670 0.153 0.130 0.079 0.072 4.197*** 4.069***

Note: *, **, *** indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Panel C Distribution of audit opinions

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total

Observations 388 486 556 689 820 969 1,098 1,254 1,499 1,714 1,932 11,405
Unmodified opinions 369 463 533 671 803 954 1,074 1,229 1,472 1,684 1,886 11,138
Unmodified opinions with explanatory

paragraphs
16 17 19 15 14 10 14 19 24 19 25 192

Modified
opinions

Qualified opinions 2 3 0 3 3 4 7 4 2 6 16 50
Adverse opinions and
disclaimers of opinions

1 3 4 0 0 1 3 2 1 5 5 25

Panel D Audit opinions and impaired clients

Observations Unmodified
opinions

Unmodified opinions with
explanatory paragraphs

Qualified
opinions

Adverse opinions and
disclaimers of opinions

Impaired
firms

3,760 (33%) 3,608 (32%) 103 (54%) 32 (64%) 17 (68%)

Unimpaired
firms

7,645 (67%) 7,530 (68%) 89 (46%) 18 (36%) 8 (32%)

Total 11,405
(100%)

11,138 (100%) 192 (100%) 50 (100%) 25 (100%)
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with explanatory paragraphs (we classify the latter as modified opinions in our empirical analysis). In each
year, adverse opinions and disclaimers of opinions are rarely issued. We further compare the distribution
of audit opinions between impaired and unimpaired firms. Panel D shows that 68% of the unmodified opin-
ions were issued to unimpaired firms. Consistently, auditors issued more modified opinions to impaired cli-
ents. In addition, we observe a large increase in the amount of goodwill, goodwill impairments, and
impaired firms between 2007 and 2017 (see Figs. 1–3). In Appendices 2–4, we detail the distribution of
impaired firms, the amount of goodwill, and the amount of goodwill impairments in different industries.
Industries with a large amount of goodwill are conservative in recognizing impairments, and industries with
a large amount of impairments are aggressive in impairing goodwill.

Table 3 shows the correlation coefficient matrix of all of the variables used in Eq. (1). We observe a signif-
icant and positive association between goodwill impairments and the probability of receiving modified audit
opinions. Information risks, earnings management risks, and economic fundamental risks are all positively
related to modified audit opinions and goodwill impairments, except that the association between earnings
management risks and goodwill impairments is not significant. In addition, the type of audit opinion received



Fig. 3. Magnitude of goodwill impairment (unit: billion yuan).

Fig. 1. Number of impaired firms.

Fig. 2. Magnitude of goodwill (unit: billion yuan).
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Table 3
Correlation coefficient matrix.

OPINION IMPAIR LAGOP LOSS LNTA AGE GROWTH SOE LEV ROA COST BIG4 HARD SP OCF CAPINTEN VOL DARISK

IMPAIR 0.13

LAGOP 0.45 0.10

LOSS 0.20 0.19 0.13

LNTA �0.07 �0.14 �0.07 �0.08

AGE 0.03 �0.04 0.05 0.03 0.28

GROWTH �0.02 �0.04 �0.02 �0.17 0.01 0.00
SOE 0.00 �0.09 0.01 0.05 0.28 0.38 �0.04

LEV 0.07 �0.08 0.06 0.13 0.49 0.30 �0.03 0.25

ROA �0.17 �0.17 �0.10 �0.57 �0.01 �0.09 0.17 �0.09 �0.35

COST �0.02 �0.03 �0.01 �0.02 0.76 0.23 0.00 0.18 0.31 �0.02
BIG4 �0.03 �0.03 �0.03 �0.03 0.38 0.07 �0.00 0.16 0.12 0.05 0.50

HARD �0.03 �0.03 �0.04 �0.03 0.04 �0.04 0.01 �0.12 0.30 �0.08 �0.02 �0.06

SP 0.02 0.00 0.00 �0.06 �0.03 0.01 �0.05 0.03 �0.02 �0.16 �0.02 �0.03 �0.03

OCF �0.06 �0.02 �0.05 �0.15 �0.02 �0.01 0.03 0.03 �0.18 0.40 0.02 0.10 �0.31 �0.08

CAPINTEN 0.08 0.07 0.09 0.12 �0.00 0.08 �0.01 �0.07 �0.07 �0.20 �0.08 �0.06 �0.07 0.11 �0.23

VOL 0.21 0.08 0.22 0.22 �0.05 0.11 �0.05 0.05 0.21 �0.19 0.00 �0.02 0.02 �0.00 �0.07 0.03

DARISK 0.05 0.01 0.05 0.03 �0.00 0.02 0.06 �0.02 0.07 0.02 �0.04 �0.03 0.12 �0.05 �0.25 0.08 0.11

INRISK 0.20 0.08 0.22 0.22 �0.05 0.11 �0.05 0.06 0.21 �0.19 0.00 �0.02 0.02 0.00 �0.05 0.03 0.10 0.05

Notes: This table shows the Pearson correlation coefficients of the variables used in Eq. (1). Coefficients that are significant at the 5% level are shown in bold.
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Table 4
H1—Goodwill impairments and modified opinions.

Dependent variable = OPINION

(1) (2)

IMPAIR 54.247*** 21.644***
(9.586) (2.875)

LAGOP 3.423***
(12.379)

COST 0.303
(1.364)

BIG4 �0.223
(�0.394)

HARD �1.862***
(�2.818)

LOSS 0.934***
(2.660)

SP 0.976***
(2.762)

OCF �2.158
(�1.584)

CAPINTEN 0.058*
(1.768)

LNTA �0.448***
(�3.290)

AGE 0.042
(0.235)

GROWTH 0.012
(0.829)

SOE �0.297
(�1.184)

LEV 2.947***
(5.764)

ROA �6.443***
(�2.736)

cons �2.470*** 0.711
(�3.646) (0.311)

Year Yes Yes
Industry Yes Yes
Obs. 8,504 8,504
Pseudo R2 0.102 0.416

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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in the previous period is positively related to that in the current period. Loss, firm age, leverage, and capital
intensity are positively related to the probability of receiving a modified opinion. Firm size, profitability, audi-
tor expertise, audit difficulty, and operating cash flows are negatively related to modified opinions. Overall,
these results are consistent with our expectations.
4.2. Empirical analysis

Table 4 presents the results for H1. The independent variable IMPAIR is the ratio of goodwill impairments
to total assets. The dependent variable OPINION equals 1 for modified opinions and unmodified opinions
with explanatory paragraphs. In column (1), we find a statistically and economically significant and positive
association between IMPAIR and OPINION without control variables. Similarly, the association is not
altered in column (2), in which we add the control variables that have been documented in the literature as
influencing audit opinions and goodwill impairments. When the amount of goodwill impairments increases
by 1%, the marginal probability of receiving a modified opinion increases by 34.1%. Auditors perceive the



Table 5
Panel A H2—The mediating effect of VOL.

(1) (2) (3)
OPINION VOL OPINION

IMPAIR 18.897** 0.956*** 18.467**
(2.328) (3.785) (2.315)

VOL 0.880**
(2.298)

LNTA �0.525*** �0.026*** �0.454***
(�3.448) (�9.623) (�2.842)

LOSS 0.904** 0.081*** 0.975**
(2.273) (8.250) (2.523)

LEV 2.763*** 0.220*** 2.318***
(4.805) (11.424) (3.952)

ROA �6.611** 0.054 �5.751**
(�2.555) (0.891) (�2.382)

BIG4 �0.514 0.018*** �0.496
(�0.760) (2.842) (�0.737)

AGE �0.067 0.023*** �0.077
(�0.273) (6.907) (�0.310)

GROWTH 0.010 �0.000 0.011
(0.589) (�0.230) (0.674)

SOE �0.258 0.001 �0.310
(�0.910) (0.335) (�1.084)

LAGOP 3.454*** 3.386***
(11.039) (10.936)

COST 0.418* 0.353
(1.704) (1.417)

HARD �1.549** �1.575**
(�2.269) (�2.302)

SP 0.950** 0.995**
(2.436) (2.527)

OCF �0.852 �0.864
(�0.527) (�0.547)

CAPINTEN 0.030 0.027
(0.773) (0.692)

cons 1.217 0.497*** 0.764
(0.479) (9.194) (0.302)

Year Yes Yes Yes
Industry Yes Yes Yes
Obs. 6,803 6,803 6,803
Pseudo R2/ R2 0.384 0.146 0.386

Sobel test 1.965**
Aroian test 1.917*
Goodman test 2.017**

For columns (1) and (3), robust z-statistics are given in brackets; for column (2), robust t-statistics are given in brackets;
***p < 0.01, **p < 0.05, *p < 0.1.

Panel B H2—The mediating effects of DARISK and INRISK

(1) (2) (3) (4) (5)
OPINION DARISK OPINION INRISK OPINION

IMPAIR 18.897** 0.029** 24.996*** 0.188 19.665**
(2.328) (2.256) (2.928) (0.430) (2.424)

DARISK 0.382**
(2.477)

INRISK 0.885**
(2.256)

LNTA �0.525*** �0.000 �0.469*** �0.030*** �0.456***

(continued on next page)
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Table 5 (continued)

Panel B H2—The mediating effects of DARISK and INRISK

(1) (2) (3) (4) (5)
OPINION DARISK OPINION INRISK OPINION

(�3.448) (�0.242) (�3.328) (�5.326) (�2.870)
LOSS 0.904** 0.003*** 0.988*** 0.027*** 1.001**

(2.273) (6.801) (2.814) (3.251) (2.553)
LEV 2.763*** 0.003*** 2.652*** 0.197*** 2.318***

(4.805) (4.498) (5.787) (5.772) (3.978)
ROA �6.611** 0.019*** �5.917*** �0.074 �5.447**

(�2.555) (5.725) (�2.644) (�1.144) (�2.292)
BIG4 �0.514 �0.001*** �0.370 0.005 �0.504

(�0.760) (�3.882) (�0.379) (0.305) (�0.737)
AGE �0.067 �0.000 0.018 0.041*** �0.090

(�0.273) (�0.182) (0.175) (6.597) (�0.330)
GROWTH 0.010 0.000*** 0.015 �0.001 0.012

(0.589) (2.777) (0.835) (�1.643) (0.666)
SOE �0.258 �0.001*** �0.097 �0.008 �0.296

(�0.910) (�2.633) (�1.155) (�0.882) (�1.075)
LAGOP 3.454*** 3.567*** 3.380***

(11.039) (12.267) (10.715)
COST 0.418* 0.281 0.358

(1.704) (1.463) (1.451)
HARD �1.549** �2.086*** �1.603**

(�2.269) (�2.829) (�2.336)
SP 0.950** 1.008*** 1.006**

(2.436) (2.908) (2.555)
OCF �0.852 �2.347* �0.845

(�0.527) (�1.803) (�0.541)
CAPINTEN 0.030 0.048 0.031

(0.773) (1.286) (0.764)
cons 1.217 0.010*** 1.233 0.593*** 0.773

(0.479) (4.308) (0.185) (5.331) (0.293)
Year Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes
Obs. 6,803 6,803 6,803 6,803 6,803
Pseudo R2/ R2 0.384 0.131 0.403 0.157 0.387

Sobel test 1.668* 0.423
Aroian test 1.598 0.392
Goodman test 1.748* 0.463

For columns (2) and (4), robust t-statistics are given in brackets; for columns (1), (3), and (5), robust z-statistics are given in
brackets; ***p < 0.01, **p < 0.05, *p < 0.1.

Table 6
Endogeneity—Propensity score matching (PSM).

Panel A Balancing test

Variable Obs. Unmatched M % reduct t-test

Matched Treated Control %bias |bias| t p > |t|

LAGOP 8,445 U 0.031 0.017 9.4 91.8 4.76 0.000
M 0.026 0.025 0.8 0.31 0.757

LOSS 8,445 U 0.105 0.052 19.5 96.6 9.86 0.000
M 0.089 0.088 0.7 0.26 0.797

LNTA 8,445 U 22.328 22.323 7.6 81.2 3.67 0.000
M 22.34 22.358 �1.4 �0.58 0.563

AGE 8,445 U 2.310 2.108 30.6 85.6 14.30 0.000
M 2.302 2.332 �4.4 �1.91 0.056

(continued on next page)
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Table 6 (continued)

Panel A Balancing test

Variable Obs. Unmatched M % reduct t-test

Matched Treated Control %bias |bias| t p > |t|

GROWTH 8,445 U 0.040 0.038 0.1 �4235.3 0.03 0.987
M 0.019 -0.077 2.4 0.96 0.339

SOE 8,445 U 0.397 0.387 1.9 56.0 0.93 0.354
M 0.399 0.403 �0.8 �0.35 0.728

LEV 8,445 U 0.457 0.443 6.6 80.1 3.15 0.002
M 0.455 0.457 �1.3 �0.54 0.589

ROA 8,445 U 0.034 0.046 –23.7 98.3 �11.66 0.000
M 0.037 0.037 �0.4 �0.17 0.862

COST 8,445 U 13.918 13.709 27.8 98.6 13.47 0.000
M 13.91 13.913 �0.4 �0.15 0.878

BIG4 8,445 U 0.077 0.057 8.9 92.0 4.38 0.000
M 0.078 0.077 0.7 0.27 0.785

HARD 8,445 U 0.267 0.271 �2.0 �40.5 �0.97 0.331
M 0.268 0.263 2.9 1.17 0.241

SP 8,445 U 0.042 0.039 1.8 �9.3 0.86 0.389
M 0.043 0.046 �2.0 �0.77 0.443

OCF 8,445 U 0.042 0.043 �1.5 3.9 �0.71 0.475
M 0.043 0.044 �1.4 �0.59 0.555

CAPINTEN 8,445 U 2.604 2.480 5.5 89.8 2.73 0.006
M 2.577 2.565 0.6 0.23 0.820

Panel B PSM
OPINION

IMPAIR 25.560***
(3.025)

cons 1.093
(0.401)

Control variables Yes
Year Yes
Industry Yes
Obs. 5,328
Pseudo R2 0.422

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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goodwill impairments of clients as a signal of information risks and are concerned about the quality of their
financial reports. Hence, they express these concerns in the form of modified opinions to avoid reputational
damage or litigations. Consistent with our expectations, we find that firms are more likely to receive modified
opinions when they are smaller, received a modified opinion in the previous year, post a loss or small profit, or
have higher leverage ratios or lower returns. Nonetheless, auditors may put more effort into auditing clients
with more accounts receivable and inventory on hand, resulting in a negative relationship between OPINION

and HARD.
In Table 5, Panel A shows the results from testing the mediating effect of total information risks. First,

goodwill impairments are significantly and positively related to the probability of receiving a modified opin-
ion, as shown in column (1). Second, there is a significant and positive relationship between goodwill impair-
ments and total information risks (VOL) in column (2). Third, VOL is positively related to the probability of
receiving a modified opinion with the presence of goodwill impairments, as reported in column (3). Last, the
Z-statistic of the Sobel test is significant at the 5% level, indicating that total information risks have a medi-
ating effect.



Fig. 4. Standardized bias of covariates.

Table 7
Endogeneity—Instrumental variable.

First stage regression Second stage regression
(1)
Dependent variable = IMPAIR

(2)
Dependent variable = OPINION

IMPAIR 4.958**
(2.278)

LAGOP 0.004*** 0.426***
(7.854) (12.554)

LOSS 0.003*** 0.049***
(8.303) (3.898)

LNTA �0.001*** �0.009***
(�11.467) (�2.600)

AGE 0.001*** �0.004
(7.012) (�1.480)

GROWTH �0.000 0.001*
(�1.439) (1.907)

SOE �0.001*** 0.001
(�5.434) (0.198)

LEV �0.002*** 0.089***
(�4.023) (6.184)

ROA �0.018*** �0.066
(�8.948) (�0.835)

COST 0.001*** 0.001
(9.173) (0.314)

BIG4 �0.000 0.004
(�0.193) (0.833)

HARD �0.000 �0.043***
(�0.616) (�4.184)

SP �0.000 0.016*
(�1.232) (1.698)

OCF 0.004*** �0.042
(4.019) (�1.360)

CAPINTEN 0.000*** 0.002*
(3.572) (1.859)

IV 0.004***
(8.342)

cons 0.007*** 0.160***
(continued on next page)
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Table 7 (continued)

First stage regression Second stage regression
(1)
Dependent variable = IMPAIR

(2)
Dependent variable = OPINION

(4.156) (4.558)

Year Yes Yes
Industry Yes Yes
Obs. 8,504 8,504
Pseudo R2/R2 0.089 0.251
Kleibergen–Paap F statistic 32.098

For column (1), robust t-statistics are given in brackets; for column (2), robust z-statistics are given in brackets;
***p < 0.01, **p < 0.05, *p < 0.1.

Table 8
Robustness—Alternative measures.

(1) (2) (3)
OPINION OPINION OPINION2

GISALES 5.251**
(2.119)

GIE 11.876***
(3.287)

IMPAIR 20.351**
(2.198)

cons Yes Yes Yes

Control variables Yes Yes Yes
Year Yes Yes Yes
Industry Yes Yes Yes
Obs. 8,504 8,504 8,504
Pseudo R2 0.414 0.417 0.343

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.

Table 9
Robustness—Material impairments.

OPINION

IMPAIR 30.466***
(2.715)

cons �6.910
(�1.424)

Control variables Yes
Year Yes
Industry Yes
Obs. 1,041
Pseudo R2 0.495

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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Panel B shows the results from testing the mediating effects of information risks related to earnings man-
agement and to economic fundamentals. The results in columns (1)–(3) imply that information risks related to
earnings management (DARISK) play a mediating role. However, we find a positive but non-significant asso-
ciation between impairments and information risks related to economic fundamentals (INRISK) in column (4)



Table 10
Robustness—Mediating effects.

Panel A Alternative measure of performance volatility

(1)
OPINION

(2)
DARISK2

(3)
OPINION

(4)
INRISK2

(5)
OPINION

IMPAIR 21.645*** 0.018*** 23.454*** 0.317*** 18.483**
(2.875) (3.857) (2.763) (3.076) (2.756)

DARISK2 34.512**
(2.380)

INRISK2 0.856**
(2.418)

cons 0.715 0.006*** 0.160 0.237*** 0.103
(0.313) (8.033) (0.071) (4.635) (0.046)

Control variables Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes
Obs. 6,852 6,852 6,852 6,852 6,852
Pseudo R2/R2 0.416 0.128 0.406 0.078 0.386

Sobel test 2.026** 1.901*
Aroian test 1.978** 1.842*
Goodman test 2.077** 1.966*

For columns (2) and (4), robust t-statistics are given in brackets; for columns (1), (3), and (5), robust z-statistics are given in
brackets; ***p < 0.01, **p < 0.05, *p < 0.1.

Panel B Alternative measures of information risks

(1) (2) (3) (4) (5)
OPINION INNATEAQ OPINION DISCAQ OPINION

IMPAIR 21.374*** 1.092 26.116** 3.116** 27.646**
(2.735) (0.361) (2.098) (2.324) (2.061)

INNATEAQ 0.060
(0.312)

DISCAQ 0.106**
(2.452)

cons 0.633 1.732*** 0.129 �1.144*** 0.535
(0.273) (4.224) (0.146) (�3.540) (0.176)

Control variables Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes
Obs. 5,062 5,062 5,062 5,062 5,062
Pseudo R2/ R2 0.436 0.065 0.511 0.172 0.507

Sobel test 0.236 1.687*
Aroian test 0.102 1.617
Goodman test 1.766*

For columns (2) and (4), robust t-statistics are given in brackets; for columns (1), (3), and (5), robust z-statistics are given in
brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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and a non-significant Z-statistic of the Sobel test in column (5).1 Thus, the risks related to economic funda-
mentals are not a mediator. These findings may indicate that impairment does not represent the genuine reac-
tion of clients to an economic downturn or reflect poor performance after an acquisition. Rather, goodwill is
impaired due to managerial incentives to manipulate earnings. Earnings management increases the risk of
1 We regress economic fundamental risks on material goodwill impairments (i.e., goodwill impairments that are greater than 0.5% of
sales revenue). The untabulated results show a significant and positive association between material goodwill impairments and all three
measures of economic fundamental risks (i.e., INRISK, INRISK2, and INNATE), providing evidence that a larger amount of goodwill
impairments reflects higher information risks related to economic fundamentals.



Table 11
Robustness—Control for impairments in the prior year.

OPINION (1) (2)

IMPAIR 22.336**
(2.353)

LGI 8.600 �1.986
(0.916) (�0.195)

cons 1.439 1.230
(0.564) (0.467)

Control variables Yes Yes
Year Yes Yes
Industry Yes Yes
Obs. 7,200 7,200
Pseudo R2 0.416 0.420

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.

Table 12
Robustness—Multicollinearity.

OPINION (1) (2)

IMPAIR 21.644*** 21.644***
(2.875) (2.875)

LNTA �0.448***
(�3.290)

AGE 0.042
(0.235)

LEV 2.947***
(5.764)

COST 0.303
(1.364)

LNTASD �0.565***
(�3.290)

AGESD 0.029
(0.235)

LEVSD 0.608***
(5.764)

COSTSD 0.228
(1.364)

Control variables Yes Yes
Year Yes Yes
Industry Yes Yes
Obs. 8,504 8,504
Pseudo R2 0.416 0.416

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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material misstatements in financial reports, which may result in unreliable information that misleads investors.
Hence, auditors tend to issue modified opinions to communicate their concerns about financial reporting qual-
ity. As for risks related to economic fundamentals, auditors will not issue a modified opinion if they are sat-
isfied with the going concern basis of accounting for the relevant period.

Overall, we posit that (1) the association between goodwill impairments and modified opinions is driven
primarily by risks related to earnings management; and (2) in auditing goodwill impairments, auditors focus
more on ‘‘procedural justice” (whether the client engages in earnings management, such that the financial
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information is unreliable and misstated) than on ‘‘substantive justice” (whether there are systemic risks asso-
ciated with the industry’s operating environment or macroeconomic conditions).
4.3. Endogeneity

The association between goodwill impairments and modified audit opinions has a potential endogeneity
issue, which implies that regression (1) could suffer from reverse causality. Unobserved audit characteristics
may affect impairment decisions. We use two approaches to address this concern. First, we use propensity
score matching (one-to-one nearest neighbor matching with a caliper of 0.05 and no replacement) to match
impaired firms with unimpaired firms based on the control variables in model (1). The standardized biases
of all of the covariates are significantly reduced to 4% after matching, and the t-test results do not reject
the hypothesis that the treatment and control groups are systemically indifferent (see Table 6, Panel A and
Fig. 4). We then keep the matched sample (i.e., _weight==1) and run model (1) again. In doing so, we mitigate
noise from other factors and ensure that differences in outcomes are primarily driven by variations in the
amount of goodwill impairments. In Table 6, Panel B shows the results of model (1) using the matched sample.
The significant and positive relationship between the dependent and independent variables still exists.

Second, we use the current impairment recognized by peer firms within the same industry as the instrumen-
tal variable (IV). On the one hand, peer firms’ goodwill impairments may indicate the economic environment
or managerial incentives at the industry level, and consequently affect the amount of goodwill impairments
recorded by other industry peers (satisfying the inclusion criterion). On the other hand, there is little evidence
that the impairment of peer firms is directly related to modified audit opinions of other industry peers in the
same financial year (satisfying the exclusion criterion). The results of our IV regression are reported in Table 7.
There is a significant and positive relationship between the IV and goodwill impairments in the first-stage
regression. The Kleibergen–Paap Wald F-statistic test for a weak instrument reveals an F-statistic of 32, which
is much greater than 10 (Stock and Yogo, 2005). Thus, we believe that the IV is valid. We still find a significant
and positive relationship between the instrumented impairments and modified opinions in the second-stage
regression. Overall, the IV regression confirms the robustness of the association between goodwill impairments
and the probability of receiving a modified audit opinion after controlling for endogeneity.
4.4. Robustness tests

First, we use alternative measures for the dependent and independent variables. In particular, we replace
the independent variable IMPAIR with GISALES (GIE), the ratio of goodwill impairments to sales revenue
(total shareholders’ equity). Columns (1) and (2) of Table 8 report the results of Eq. (1) using the alternative
Fig. 5. Propensity scores.
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independent variables. The significant and positive association between impairments and modified opinions
still exists. We also replace the dependent variable OPINION with OPINION2, which equals 1 for unmodified
opinions, 2 for unmodified opinions with explanatory paragraphs, 3 for modified opinions, and 4 for adverse
opinions or disclaimers of opinions. Using the ordered probit model (1), we find a significant and negative
average marginal effect when unmodified opinions are issued, and positive marginal effects in the other scenar-
ios (unreported). In general, the selection of proxies does not drive our results.

Following Ayres et al. (2019), we focus on goodwill impairments that are greater than 0.5% of sales rev-
enue. Therefore, the number of observations is greatly reduced. In Table 9, the significant and positive coef-
ficient of IMPAIR implies that auditors are more conservative in issuing unmodified opinions when clients
record a significant amount of goodwill impairments.

In the baseline regression, we measure the variations in firm performance across different accounting peri-
ods (vertical comparison) rather than the volatility between firms (horizontal comparison). Here, we calculate
the performance volatility as the 5-year standard deviation of return on assets (SDROA) from t-4 to t (Adams
et al., 2005; Cheng, 2008; Quan and Wu, 2010). Again, we perform the three-step process to test the mediating
effects. We provide the results for the mediating effects of earnings management risks in columns (2) and (3) of
Table 10, Panel A, which are in line with the results reported in Table 5.
Table 13
Cross-sectional tests.

Panel A The auditor–client relationship

Dependent variable = OPINION

(1) (2) (3) (4) (5) (6)
Mismatch = 0 Mismatch = 1 Misdown = 0 Misdown = 1 Misup = 0 Misup = 1

IMPAIR 21.968* 17.824 26.334*** 57.446 15.427 23.886**
(1.832) (1.548) (3.369) (1.576) (1.280) (2.167)

cons �0.091 0.042 �0.877 4.821 �0.839 0.244
(�0.023) (0.015) (�0.357) (0.762) (�0.222) (0.082)

Control variables Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes
Obs. 2,865 4,472 6,180 1,157 2,875 4,462
Pseudo R2 0.526 0.423 0.415 0.634 0.511 0.424
Chi2 2.84* 10.26*** 3.29*

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
Panel B Auditor industry expertise

Dependent variable = OPINION

(1) (2)
IMSD = 1 IMSD = 0

IMPAIR 29.470** 19.867
(2.204) (0.432)

cons 2.393 �4.940
(0.207) (�1.279)

Control variables Yes Yes
Year Yes Yes
Industry Yes Yes
Obs. 2,817 4,520
Pseudo R2 0.336 0.560
Chi2 3.03*

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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We address the concern that the mediating effects documented in Table 5 are driven by the selection of
specific measures by replacing the proxies for earnings management risks and economic fundamental risks
with those used in Francis et al. (2005). First, we calculate information risks (accruals quality, AQ) as the stan-
dard deviation of the residual value of the DD model (Dechow et al., 1995) from year t-4 to year t. Second, we
use the following specification to compute the information risks related to economic fundamentals and earn-
ings management:
2 We
are sim
AQi;t ¼ aþ b1LNTAi:t þ b2rðOCF Þi:t þ b3rðSALEÞi:t þ b4OperCyclei:t þ b5NegEarni:t þ ei;t
The predicted value of AQ represents the information risks related to economic fundamentals (INNA-

TEAQ). The residual value is the discretionary portion of information risks (DISCAQ). Appendix A1 includes
the definitions of these variables. Finally, we repeat the three steps described in Section 3.2 to examine the
mediating role of INNATEAQ and DISCAQ. In Table 10, Panel B, we find results similar to those reported
in Table 5. Although both types of information risk are positively associated with goodwill impairment, only
information risks related to earnings management play a mediating role (see columns (4) and (5)).2

We are interested in the time-lag effects of impairments (see Table 11); that is, whether lagged goodwill
impairments (LGI) affect current audit opinions. First, we replace IMPAIR with LGI in Eq. (1). Second,
we include LGI as a control variable. In both cases, the main results remain unchanged. Therefore, the exclu-
sion of lagged impairments from Eq. (1) does not alter the results in Table 4.

In the correlation coefficient matrix, several variables exhibit significant correlations with almost all of the
other variables. Therefore, we conduct a collinearity diagnosis. First, we calculate the variance inflation factor
(VIF) of each variable in Eq. (1). We find that 4 out of 14 variables have a VIF over 10 (i.e., LNTA, AGE,
LEV, and COST). Second, we standardize these variables and run model (1) using the standardized variables.
Column (1) of Table 12 shows the results of the baseline regression. The documented association is not altered
by the standardization of the variables, as shown in column (2). Last, we consider the monitoring role that
corporate governance plays in reducing earnings management when making impairment decisions (Ye
et al., 2016). In an untabulated test, we control for the ratio of independent directors (IND), shares owned
by the largest shareholder (HOLD), CEO turnover (LEAVE), and duality of CEO and chairperson (DUAL)
in Eq. (1). The results remain the same (see Fig. 5).

5. Further discussion

5.1. Cross-sectional tests

Above, we examined the association between goodwill impairments and the probability of receiving a mod-
ified audit opinion, and the mechanisms underlying this association. In this section, we explore how the audi-
tor–client relationship and auditor industry expertise affect the positive association between impairments and
modified opinions.

The auditor–client pair should be stable because the clients of large audit firms have significantly different
characteristics from those of small audit firms (Bills, 2012). Nonetheless, the relationship is more dynamic in
reality. The audit–client pair may be reconstructed if audit firms actively change their targeted clients during
certain phases of development, or if clients change auditors to meet their own needs (Johnson and Lys, 1990).
An upward clientele-mismatch occurs when a client with characteristics that suit a small audit firm employs a
large audit firm. A downward clientele-mismatch occurs when a client with characteristics that suit a large
audit firm employs a small audit firm. The second clientele-mismatch may influence whether auditors are able
(or willing) to identify opportunistic earnings manipulation and objectively report financial misstatements
(Watts and Zimmerman, 1983). Moreover, a downward mismatch is related to lower audit fees, higher earn-
ings management, and lower accounting conservatism (Dong et al., 2018; Wang et al., 2020). We use the fol-
lowing model to construct the clientele-mismatch variable (Shu, 2000; Wang et al., 2020):
also use the three-step method to test the mediating effect of total information risks (i.e., SDROA and AQ). The untabulated results
ilar to those reported in Table 5, Panel A.
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Big10 ¼ aþ b1LNTAi;t þ b2LEV i;t þ b3ATURNi;t þ b4CRi;t þ b5ROAi;t þ
X

INDþ
X

YEARþ e;
where Big10 equals 1 if the client is audited by a Big 10 audit firm, and 0 otherwise (the list of Big 10 audit
firms can be found on the website of the Chinese Institute of Certified Public Accountants), ATURN is the
turnover of total assets, and CR is the current ratio. The fitted value of Big10 represents the probability that
a client will employ a Big 10 audit firm (Prob10). We then calculate the optimal cutoff value that minimizes the
sample misclassification rates for each year. Last, we define the related variables as follows:
Big10
 Prob10
 Mismatch
 Misup (upward mismatch)
 Misdown (downward mismatch)
1
 <= cutoff value
 1
 1
 0

0
 > cutoff value
 1
 0
 1

1
 > cutoff value
 0
 0
 0

0
 <= cutoff value
 0
 0
 0
The results are shown in Table 13, Panel A. A significant and positive association between impairments and
modified audit opinions exists when there is (a) no mismatch between client and auditor (column (1)), (b) no
downward mismatch (column (3)), or (c) an upward mismatch (column (6)). In these circumstances, the qual-
ity of the audit is higher. Auditors are more capable of detecting misstatements from earnings management
and will issue appropriate opinions to maintain their reputation.

Auditors with industry expertise are perceived to have a better understanding of their client’s operations
and industry environment, to possess more professional skills, and to provide higher-quality audit services
compared with non-experts (Fan et al., 2013; Zhao and Ni, 2020). We follow Krishnan (2003) and measure
an auditor’s industry market share (IMS) as the ratio of the total sales revenue of the clients of audit firm
i in industry k to the total sales revenue of all clients in industry k. We define audit firm i as an expert in indus-
try k (IMSD = 1) if its IMS is higher than 10%. Panel B shows the comparative results of IMSD = 1 and
IMSD = 0. Consistently, auditors are more likely to issue a modified opinion if they are concerned with poten-
tial material misstatements in financial reports when they are an expert in the industry (column (1)). That is,
audit firms with industry expertise are better at providing high-quality information and external monitoring
for financial report users.

5.2. Further analysis

One previous study documents a positive association between differences in impairment decisions and audi-
tors’ dismissals (Ayres et al., 2019). Likewise, we consider whether these differences in impairment decisions
affect the type of audit opinion that clients receive. Accordingly, we measure the appropriateness of the exis-
tence of goodwill impairments (DIFF) as the difference between actual impairment decisions and the predicted
probability of impairment (DIFF = DUMMY � IMPAIRS). Here, IMPAIRS is the predicted value of the
dependent variable of the following equation:
IMPAIRSit ¼ b0 þ b1LNMV it þ b2RETVOLit þ b3LOSSit þ b4LEV it þ b5ROAit þ b6EBITDAit þ b7RETURNit

þ b8BIG4it þ b9RESTRUit þ b10ACQit þ INDUSTRY FE þ YEAR FE þ e
The dependent variable IMPAIRS equals 1 if a client records goodwill impairments in the current period,
and 0 otherwise (Ayres et al., 2019). The independent variables (Beatty and Weber, 2006; Hayn and Hughes,
2006; Gu and Lev, 2011; Ramanna and Watts, 2012) include the market value of equity (LNMV), volatility of
stock returns (RETVOL), annual stock return (RETURN), earnings (EBITDA), restructuring costs
(RESTRU), and acquisition (ACQ). Accordingly, DIFF is a continuous variable that takes a value between
�1 and 1, where positive values indicate impairment decisions that are less favorable to clients (e.g., recognize
an impairment that could not be recorded). Last, we regress OPINION on DIFF using Eq. (1). Appendix A1
gives the definitions of the variables.



Table 14
Panel A Predicted probability of impairment.

IMPAIRS

LNMV �0.036
(�0.575)

LOSS 0.408***
(3.126)

LEV 0.173
(0.695)

ROA �4.089***
(�3.734)

ACQ �0.254***
(�3.640)

EBITDA 0.779
(1.235)

RETURN �0.038
(�0.766)

RETVOL �0.947*
(�1.702)

BIG4 0.576***
(2.825)

RESTRU �0.192***
(�3.253)

cons �0.418
(�0.305)

Year Yes
Industry Yes
Obs. 8,504
Pseudo R2 0.058

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
Panel B Further analysis

Amount of goodwill impairments Appropriateness of their existence

(1) (2) (3)

OPINION HGI = 0 HGI = 1
DIFF 0.210

(1.104)
IMPAIR 54.088 39.196***

(0.396) (3.640)
LAGOP 4.341*** 2.238*** 3.406***

(4.277) (4.327) (12.420)
LOSS 1.882** 0.188 1.039***

(2.028) (0.358) (4.430)
LNTA �0.251 �0.778*** �0.438***

(�0.903) (�2.718) (�3.268)
AGE 1.110 �0.709* �0.033

(1.408) (�1.827) (�0.189)
GROWTH 0.003 �0.039 0.008

(0.073) (�1.516) (0.567)
SOE �2.060*** 0.665 �0.392

(�2.897) (1.559) (�1.604)
LEV 4.333*** 5.804*** 2.635***

(2.591) (5.396) (4.993)
ROA �7.762 �6.018* �8.362***

(�1.014) (�1.765) (�4.737)
COST �0.196 1.255** 0.290

(�0.356) (2.439) (1.332)
BIG4 0.056 �0.216 �0.200

(0.059) (�0.291) (�0.352)
(continued on next page)
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Table 14 (continued)

Panel B Further analysis

Amount of goodwill impairments Appropriateness of their existence

(1) (2) (3)

HARD �4.166** �0.422 �1.615**
(�1.986) (�0.451) (�2.378)

SP 0.977 1.146 0.441
(2.147) (1.628) (1.293)

OCF �3.646 1.563 �1.488
(�1.031) (0.544) (�1.094)

CAPINTEN 0.036 0.165*** 0.049
(0.247) (2.586) (1.511)

cons 0.501 �5.218 0.733
(0.081) (�1.089) (0.333)

Year Yes Yes Yes
Industry Yes Yes Yes
Obs. 990 1,831 8,504
Pseudo R2 0.586 0.511 0.412
Chi2 3.43*

Robust z-statistics are given in brackets; ***p < 0.01, **p < 0.05, *p < 0.1.
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Moreover, we distinguish auditors’ reaction to the amount of goodwill impairments from their reaction to
the appropriateness of the mere existence of goodwill impairments by running model (1) in groups with above-
median (HGI = 1) and below-median (HGI = 0) impairments. In particular, we drop firms with zero impair-
ments and then divide the remaining observations into subgroups according to the industry median.

Table 14 shows the results of the analysis. First, goodwill impairments are significantly and positively asso-
ciated with the probability of receiving a modified opinion only when the impairments of clients are greater
than the industry median (see column (2), Panel B), which is consistent with the results in Table 4. Second,
we find a positive but non-significant association between impairment decision differences and the probability
of receiving a modified opinion in column (3), Panel B. In an untabulated test, we divide the decision differ-
ences into those that are more favorable to clients (DIFF = [�1, 0]) and those that are more favorable to audi-
tors (DIFF = (0.1]). Again, we do not find any significant association in these scenarios. In summary, we
provide evidence that auditors are more sensitive to the amount of goodwill impairments than to the appro-
priateness of their mere existence. Disagreements between auditors and clients about impairment decisions
may not be a major reason for the issuance of modified opinions.

6. Conclusions

Impairment accounting presents auditors with new challenges in applying professional skepticism to detect
material misstatements in financial reports. In this study, we examine the relationship between goodwill
impairments and modified opinions and the mechanisms underlying this association. This study enriches
our understanding of auditors’ reaction to information risks in the setting of goodwill auditing. Our results
imply that auditors perceive goodwill impairment as a signal of information risks and focus more on ‘‘proce-
dural justice” (whether the client engages in earnings management) than on ‘‘substantive justice” (whether
there are systemic risks related to economic fundamentals). Unlike prior studies, our study examines the rela-
tionship between goodwill impairments and modified audit opinions from the perspective of investors. Inves-
tors’ reliance on auditors for assurance of reporting quality places external pressure on auditors during their
audit of goodwill impairments, and auditors face damage to their reputation or litigation if they fail to identify
risks and issue inappropriate opinions. This study also has important implications for auditors and investors.
Auditors should have a comprehensive understanding of the industry environment and the historical perfor-
mance of their clients prior to the audit, and also maintain a high level of professional skepticism in auditing
goodwill, so that audit resources can be efficiently used to improve audit quality. Investors should be more
prudent in relying on audit opinions to mitigate mispricing problems. A limitation of this research is that
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we do not explore the negotiations between auditors and clients regarding goodwill impairments before the
issuance of audit opinions. Future research could provide more analysis in this area.
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Appendix. See Tables A1–A4.
Table A1
Variable definitions.

Dependent variables

OPINION Indicator variable, which equals 1 for modified opinions and unmodified opinions with explanatory
paragraphs, and 0 otherwise.

OPINION2 Indicator variable, which equals 1 for unmodified opinions, 2 for unmodified opinions with explanatory
paragraphs, 3 for modified opinions, and 4 for adverse opinions or disclaimers of opinions.

AQ Alternative measure of information risks, calculated as the 5-year (t-4 to t) standard deviation of the
residuals from the DD model (Dechow et al., 1995).

SDROA Alternative measure of performance volatility, calculated as the 5-year standard deviation of return on
assets from year t-4 to year t.

VOL Performance volatility, measured as the 3-year standard deviation of return on equity from year t-2 to
year t.

Independent variables

DA Proxy for earnings management, which is computed using the formula of Kothari et al.
(2005): TAi;t

Ai;t�1
¼ a0 þ a1 1

Ai;t�1þa2½DREV i;t

Ai;t�1
� þ a3

PPEi;t

Ai;t�1
þ

a4
ROAi;t

Ai;t�1
þ e

Airepresents a firm’s total assets in year t-1; DREV irepresents its operating revenue in year t; PPEi is the
amount of current property, plant, and equipment; andROAi is its return on assets in year t.

DARISK Risks related to earnings management, measured as b1DAit using the following equation:
VOLit ¼ b0 þ b1DAit þ b2LEV itþ
b3GROWTHit þ b4OCF it þ b5LNTAit

þb6SOEit þ b7HOLDit þ b8INDit

þb9LEAVEit þ b10DUALit þ INDUSTRY FE
þYEAR FE þ e

DARISK2 Alternative proxy for risks related to earnings management in which information risks are calculated as
the 5-year standard deviation of return on assets from year t-4 to year t.

DIFF The difference between actual impairment decisions (DUMMY) and the predicted probability of
impairment (IMPAIRS). IMPAIRS is the fitted value of the dependent variable of the following
equation:
IMPAIRSit ¼ b0 þ b1LNMV þ b2LOSSþ
b3LEV þ b4ROAþ b5ACQþ b6EBITDAþ
b7RETRUN þ b8RETVOLþ b9BIG4þ
b10RESTRU þ INDUSTRY FE þ YEAR FE þ e

(continued on next page)



Table A1 (continued)

DISAQ Alternative proxy for risks related to earnings management, calculated as the residuals of the following
model:
AQit ¼ b0 þ b1LNTA
þb2rðOCFÞ
þb3rðSALEÞ þ b4OperCycle
þb5NegEarnþ e

DUMMY Equals 1 if a goodwill impairment is recorded in year t, and 0 otherwise.
GIE Alternative measure of goodwill impairments, calculated as the ratio of goodwill impairments to total

shareholders’ equity.
GISALES Alternative measure of goodwill impairments, calculated as the ratio of goodwill impairments to sales

revenue.
IMPAIR Ratio of goodwill impairments to total assets at year end.
INRISK Risks related to economic fundamentals, measured as the difference between performance volatility

(VOL) and risks related to earnings management (DARISK).
INRISK2 Alternative proxy for risks related to economic fundamentals, in which information risks are calculated

as the 5-year standard deviation of return on assets from year t-4 to year t.
INNATEAQ Alternative proxy for risks related to economic fundamentals, calculated as the predicted value of the

dependent variable of the following model:
AQit ¼ b0 þ b1LNTAþ b2r
ðOCFÞ þ b3rðSALEÞ þ b4OperCycle
þb5NegEarnþ e

LGI Goodwill impairments recognized in year t-1.

Control variables

ACQ Indicator variable, which equals 1 if the firm performed an acquisition to increase goodwill during the
current year, and 0 otherwise.

AGE Proxy for firm age, calculated as the natural logarithm of 1 plus the current year less the first observable
year available in the CSMAR database.

BIG4 Equals 1 if the firm is audited by a Big 4 auditor, and 0 otherwise.
CAPEX Capital expenditures divided by sales revenue in the prior year.
CAPINTEN Capital concentration, calculated as the ratio of total assets to operating income.
COST The natural logarithm of audit fees in year t.
DUAL Equals 1 if the CEO and chair of the board are the same person, and 0 otherwise.
EBITDA The ratio of the change in earnings before interest, taxes, depreciation, and amortization to the market

value of equity.
GROWTH Sales growth rate, measured as the change in sales revenue from year t-1 to year t divided by sales revenue

in year t-1.
HARD Difficulty of audit work, measured as the sum of net accounts receivable and net inventory divided by

total assets.
HOLD The proportion of shares owned by the largest shareholder.
IND Board independence, measured as the number of independent directors divided by the total number of

directors.
LAGOP Audit opinion received in year t-1. Equals 1 for modified opinions and unmodified opinions with

explanatory paragraphs, and 0 otherwise.
LEAVE Equals 1 if the CEO or chair of the board leave the firm during the year, and 0 otherwise.
LEV Ratio of total debt to total assets at year end.
LNMV Natural logarithm of the firm’s market value of equity.
LNTA Firm size, measured as the natural logarithm of total assets in year t.
LOSS Equals 1 for firms with negative profit before extraordinary items, and 0 otherwise.
OCF Ratio of net cash flow from operating activities to beginning total assets.
RESTRU Equals 1 if restructuring costs are incurred during the current year, and 0 otherwise.
RETURN Annual stock return when considering cash dividends and re-investment.
RETVOL The standard deviation of the firm’s stock return over the current year.
ROA Return on assets, calculated as net income divided by total assets.
SOE Equals 1 for state-owned enterprises, and 0 for non-state-owned enterprises.
SP Equals 1 if the firm has a return on equity between 0 and 1%, and 0 otherwise.
r(OCF) The standard deviation of cash flows from operating activities from year t-9 to year t.
r(SALE) The standard deviation of sales revenue from year t-9 to year t.
OperCycle The natural logarithm of firm i’s operating cycle.
NegEarn The number of years in the past 10 years that firm i reported a loss.
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Table A2
The industry distribution of impaired firms.

Industry (number of impaired firms)

Rank 1 2 3 4 5

2007 Pharmaceuticals (7) Retail (5) Food processing (5) Others (4) Real estate (4)

2008 Pharmaceuticals (10) Telecom & network equipment (9) Others (7) Retail (9) Real estate (17)
2009 Pharmaceuticals (13) Telecom & network equipment (12) Retail (9) Real estate (9) Others (9)
2010 Telecom & network

equipment (16)
Real estate (16) Pharmaceuticals (15) Retail (12) Food processing (9)

2011 Telecom & network
equipment (20)

Pharmaceuticals (17) Real estate (17) Chemical raw materials & chemical
products manufacturing (14)

Retail (13)

2012 Telecom & network
equipment (29)

Chemical raw materials & chemical
products manufacturing (19)

Pharmaceuticals (17) Retail (16) Software & information technology
services (16)

2013 Telecom & network
equipment (35)

Pharmaceuticals (25) Software & information
technology services (22)

Chemical raw materials & chemical
products manufacturing (19)

Retail (18)

2014 Telecom & network
equipment (33)

Pharmaceuticals (32) Electrical machinery &
equipment manufacturing (23)

Chemical raw materials & chemical
products manufacturing (22)

Software & information technology
services (21)

2015 Telecom & network
equipment (42)

Pharmaceuticals (39) Electrical machinery &
equipment manufacturing (42)

Software & information technology
services (33)

Chemical raw materials & chemical
products manufacturing (26)

2016 Telecom & network
equipment (62)

Pharmaceuticals (42) Electrical machinery &
equipment manufacturing (42)

Special equipment manufacturing
(38)

Software & information technology
services (27)

2017 Telecom & network
equipment (80)

Electrical machinery & equipment
manufacturing (57)

Special equipment
manufacturing (55)

Pharmaceuticals (54) Software & information technology
services (54)

Notes: This table shows the industry distribution of impaired firms. The first five industries with the most impaired firms are listed in descending order. The bold number in brackets
represents the number of impaired firms in the industry. Between 2007 and 2017, the pharmaceuticals, telecom, and network equipment industries had the largest number of impaired
firms, followed by the real estate, chemical raw materials, and electrical machinery manufacturing industries.
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Table A3
The amount of goodwill impairments.

Year 2007 2008 2009 2010 2011 2012

RankIndustry ImpairmentsIndustry ImpairmentsIndustry Impairments Industry ImpairmentsIndustry ImpairmentsIndustry Impairments

1 Alcohol, beverage & tea

manufacturing

199,626,368

(45%)

Air

transportation

642,828,032

(65%)

Petroleum & gas

extraction

1,391,000,064

(7%)

Real estate 512,935,072

(30%)

Business services 487,617,248

(33%)

Public

facilities

management

653,512,896

(49%)

2 Pharmaceuticals 199,255,888

(13%)

Real estate 267,530,272

(30%)

Air

transportation

337,996,000

(33%)

Business services 428,719,136

(32%)

Power, heat

production & supply

457,927,552

(3%)

Power, heat

production &

supply

543,522,240

(3%)

3 Others 109,624,944

(22%)

Alcohol,

beverage & tea

manufacturing

217,532,592

(47%)

Alcohol,

beverage & tea

manufacturing

217,532,592

(36%)

Building decoration

& other construction

industry

241,956,000

(30%)

Real estate 409,824,800

(29%)

Real estate 485,830,720

(20%)

4 Real estate 98,953,248

(21%)

Automobile

manufacturing

194,741,056

(17%)

Real estate 215,206,208

(21%)

Alcohol, beverage &

tea manufacturing

219,627,264

(23%)

Automobile

manufacturing

313,280,000

(15%)

Automobile

manufacturing

422,771,136

(14%)

5 Computer, communication &

other electronic equipment

manufacturing

86,899,064

(12%)

Pharmaceuticals 191,031,152

(11%)

Automobile

manufacturing

199,261,712

(17%)

Automobile

manufacturing

217,111,776

(12%)

Building decoration

& other construction

industry

284,116,000

(22%)

Civil

engineering

construction

419,379,776

(8%)

Year 2013 2014 2015 2016 2017

Rank Industry Impairments Industry Impairments Industry Impairments Industry Impairments Industry Impairments

1 Power, heat

production & supply

1,519,811,968

(9%)

Public

facilities

management

922,326,272

(53%)

Power, heat

production & supply

3,351,096,832

(17%)

Mining auxiliary

activities

4,705,821,184

(58%)

Electrical machinery

& equipment

manufacturing

6,659,684,352

(7%)

2 Public facilities

management

798,143,488

(60%)

Software &

information

technology

services

745,295,232

(4%)

Computer,

communication &

other electronic

equipment

manufacturing

1,398,310,528

(3%)

Power, heat

production & supply

3,451,939,584

(16%)

Computer,

communication &

other electronic

equipment

manufacturing

5,418,539,520

(5%)

3 Computer,

communication &

other electronic

equipment

manufacturing

527,474,528

(5%)

Non-metallic

mineral

products

industry

524,880,992

(9%)

Software &

information

technology services

1,389,537,280

(3%)

Computer,

communication &

other electronic

equipment

manufacturing

3,376,087,296

(3%)

Mining auxiliary

activities

4,612,263,936

(54%)

4 Real estate 478,975,072

(17%)

General

equipment

manufacturing

505,029,152

(12%)

Pharmaceuticals 1,100,580,224

(3%)

Real estate 1,686,721,664

(11%)

Software &

information

technology services

4,174,721,024

(5%)

5 Civil engineering

construction

459,458,592

(8%)

Real estate 468,993,952

(10%)

Mining auxiliary

activities

1,008,980,736

(16%)

Software &

information

technology services

1,590,496,640

(3%)

Power, heat

production & supply

3,965,471,744

(16%)

Notes: This table reports the first five industries with the largest amount of goodwill impairments in descending order. The percentage in brackets is the ratio of goodwill impairments to
total goodwill in a given year. Industries with a large amount of impairments remain relatively constant each year and their goodwill impairments account for a significant proportion of
total goodwill.
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Table A4
The amount of goodwill.

Year 2007 2008 2009 2010 2011 2012

Rank Industry Goodwill Industry Goodwill Industry Goodwill Industry Goodwill Industry Goodwill Industry Goodwill

1 Petroleum &

gas extraction

15,690,000,384

(0%)

Petroleum & gas

extraction

17,808,541,696

(0%)

Petroleum & gas

extraction

20,154,472,448

(7%)

Power, heat

production &

supply

14,207,736,832

(1.2%)

Power, heat

production &

supply

16,177,765,376

(3%)

Power, heat production

& supply

17,319,483,392

(3%)

2 Non-ferrous

metal smelting

2,404,116,480

(0%)

Power, heat

production &

supply

11,690,562,560

(1.5%)

Power, heat

production &

supply

12,082,382,848

(1.6%)

Petroleum &

gas extraction

12,760,017,920

(0%)

Petroleum & gas

extraction

12,457,206,784

(0%)

Petroleum & gas

extraction

10,971,077,632

(0%)

3 Pharmaceuticals 1,490,920,576

(13%)

Non-ferrous

metal smelting

2,589,202,176

(0.03%)

Non-ferrous

metal smelting

2,685,785,600

(0.2%)

Air

transportation

10,416,660,480

(1.2%)

Pharmaceuticals 8,584,333,824

(2%)

Pharmaceuticals 7,354,402,304

(2%)

4 Automobile

manufacturing

1,153,491,712

(0.1%)

Electrical

machinery &

equipment

manufacturing

2,414,225,664

(0.4%)

Retail 2,545,250,304

(4%)

Pharmaceuticals 2,899,251,712

(7%)

Electrical

machinery &

equipment

manufacturing

4,205,152,000

(6%)

Computer,

communication & other

electronic equipment

manufacturing

6,718,632,960

(4%)

5 Civil

engineering

construction

935,900,864

(0.5%)

Special

equipment

manufacturing

2,305,367,296

(0.6%)

Electrical

machinery &

equipment

manufacturing

2,461,065,472

(0.8%)

Non-ferrous

metal smelting

2,740,823,040

(0%)

Software &

information

technology

services

4,080,908,288

(2%)

Civil engineering

construction

5,088,548,864

(8%)

Year 2013 2014 2015 2016 2017

Rank Industry Goodwill Industry Goodwill Industry Goodwill Industry Goodwill Industry Goodwill

1 Power, heat production

& supply

16,952,892,416

(9%)

Pharmaceuticals 23,989,344,256

(2%)

Computer,

communication &

other electronic

equipment

manufacturing

49,399,160,832

(3%)

Computer,

communication &

other electronic

equipment

manufacturing

97,926,078,464

(3%)

Computer,

communication &

other electronic

equipment

manufacturing

113,964,122,112

(5%)

2 Pharmaceuticals 11,487,026,176

(3%)

Computer,

communication &

other electronic

equipment

manufacturing

18,820,114,432

(2%)

Software &

information technology

services

44,409,069,568

(3%)

Electrical machinery &

equipment

manufacturing

68,429,651,968

(2%)

Electrical machinery &

equipment

manufacturing

101,777,080,320

(7%)

3 Petroleum & gas

extraction

10,375,837,696

(0%)

Software &

information technology

services

17,900,877,824

(4%)

Pharmaceuticals 41,796,796,416

(3%)

Pharmaceuticals 67,693,322,240

(1%)

Software &

information technology

services

81,609,490,432

(5%)

4 Computer,

communication &

other electronic

equipment

manufacturing

10,014,821,376

(5%)

Power, heat production

& supply

17,538,435,072

(0.9%)

Electrical machinery &

equipment

manufacturing

25,919,782,912

(1%)

Software &

information technology

services

62,724,104,192

(3%)

Pharmaceuticals 77,823,827,968

(2%)

5 Chemical raw materials

& chemical products

manufacturing

8,072,478,208

(3%)

Automobile

manufacturing

15,061,773,312

(3%)

Chemical raw materials

& chemical products

manufacturing

24,363,988,992

(2%)

Petroleum & gas

extraction

53,184,176,128

(0%)

Internet & related

services

66,142,105,600

(3%)

Notes: This table shows the top five industries with the largest amount of goodwill in descending order. The percentage in brackets is the ratio of goodwill impairments to goodwill for
the industry in a given year. Industries that recognize a large amount of goodwill remain relatively constant each year and their impairments account for a very small proportion of total
goodwill.
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