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1. Introduction

After decades of extensive and rapid development, China’s economy is currently facing the problems of
overcapacity and a supply-demand mismatch, and is in urgent need of adjustments to its economic structure
and industrial transformation. Mergers and acquisitions (M&As) are an important way to re-allocate
resources in the capital market and have been widely adopted. Recent national policies and the accompanying
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regulations have prompted multiple waves of M&As. Although these M&As have made great contributions to
country-level strategies and real economic development, they have also resulted in an increasing volume of
goodwill assets, which are a “sword of Damocles” for many listed firms. According to statistics from China
Stock Market and Accounting Research (CSMAR), by the end of 2018, there were 2048 Chinese A-share
listed firms with goodwill balances and the cumulative value of goodwill assets exceeded 1.3 trillion RMB.

The current accounting standards for the treatment goodwill assets in most countries, including the U.S.,
Europe and China, have abolished periodical amortization and instead use an impairment test approach to
better reflect the underlying economics of goodwill assets. Under the principles-based impairment approach,
firms are allowed greater discretion in handling goodwill impairment (Ramanna and Watts, 2012). Studies
document that managers exploit the unverifiable discretion inherent to avoid the timely recognition of good-
will impairments for their private incentives related to compensation and reputation (Beatty and Weber, 2006;
Ramanna and Watts, 2012; Li and Sloan, 2017; Glaum et al., 2018). Given the rapid increase in the volume of
goodwill assets, the potential risk to firms and investors from the untimely reporting of impairments should
not be neglected. However, there is limited evidence of the financial consequences of goodwill impairment
avoidance.

According to International Financial News in 2018, some listed companies, such as Lianjian Optoelectron-
ics (stock number: 300269), have experienced a steep downturn in their earnings performance and stock prices
because of their accumulated goodwill impairments being recorded together. Similar events have occurred
elsewhere. Paper News reported in 2019? that several firms, including Zeus Entertainment (stock number:
002354), had recorded accumulated goodwill impairments, leading to the deterioration of their financial per-
formance and a sharp drop in their stock prices. We examine firms’ future performance and stock prices to
reveal the potential harm from avoiding the timely recognition of goodwill impairments.

Although goodwill impairment avoidance can increase a firm’s short-term accounting earnings and stock
price (Li and Sloan, 2017), it is myopic behavior that can cause uncertainty about the firm’s future earnings,
because when avoiding impairment is no longer possible, the firm’s earnings performance may significantly
decline. The literature finds that managers manipulate earnings upward through real and accrual-based activ-
ities to support their choice of goodwill impairment avoidance (Filip et al., 2015; Han and Tang, 2019). How-
ever, this manipulation damages a firm’s future performance growth because the upward accrual earnings
management requires a reversal in future earnings, so the upward real earnings management is conducted
at the expense of future earnings. Therefore, we hypothesize that goodwill impairment avoidance negatively
impacts a firm’s future performance growth.

We also examine whether goodwill impairment avoidance has an impact on a firm’s risk of a stock price
crash. Studies document that corporate information management, such as the timely disclosure of good news
and the concealing of bad news, can lead to stock price crashes (Jin and Myers, 2006; Hutton et al., 2009;
Kothari et al., 2009; Kim et al., b, 2011a; Kim and Zhang, 2016; Kim et al., 2016). Based on this finding,
we argue that avoiding the timely recognition of goodwill impairments leads to inflated accounting earnings
and overvalued stock prices in the short term (Li and Sloan, 2017). Postponing the recognition of goodwill
impairments allows the negative news associated with the goodwill impairments to accumulate within a firm,
increasing the possibility of a concentrated release at a later time and the risk of a sharp decline in the firm’s
stock price. Therefore, we hypothesize that goodwill impairment avoidance increases the risk of a stock price
crash in the future.

China’s capital market is an appropriate setting to address our research question. Although China has
grown tremendously and its information disclosure practices are gradually being standardized, its capital mar-
ket still features an opaque information environment and weak legal enforcement relative to developed mar-
kets, resulting in a high risk of stock price crashes (Piotroski et al., 2015; Wang et al., 2015) and frequent
performance fluctuations. We select A-share companies listed on the Shanghai and Shenzhen stock markets
as our sample. Our empirical results support the hypothesis that goodwill impairment avoidance has a signif-
icantly negative effect on a firm’s future performance growth and a significantly positive effect on a firm’s risk

! See http://stock.eastmoney.com/news/1406,20180515872237425 html.
2 See https://baijiahao.baidu.com/s?id=1624147940110273126&wfr=spider&for=pc.
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of a stock price crash. These findings demonstrate the detrimental impacts of avoiding the timely recognition
of goodwill impairments on a firm’s future performance and stock price. We also find that the relationships
persist for three years, suggesting that the adverse impacts are long lasting.

Our study makes several contributions to the literature. First, we document the economic consequences of
goodwill impairments. Most studies explore the value relevance of goodwill impairments (Li et al., 2011; Bens
et al., 2011; Knauer and Woéhrmann, 2016; Li and Sloan, 2017; Qu et al., 2017; Guler, 2018) and the effects of
goodwill impairments on future cash flows (Bostwick et al., 2016), management compensation (Darrough
et al., 2014), auditor risks (Ayres et al., 2019a), audit fees (Ye et al., 2016), the cost of debt and the debt
maturity structure (Xu et al., 2017; Du et al., 2019). We discuss the potential harms of goodwill impairment
avoidance on a firm’s future performance growth and stock price crash risk and provide new insights into the
economic outcomes of avoiding recognizing a goodwill impairment.

Second, our study enriches the literature on the causes of stock price crash risk. The literature on this topic
usually assumes that bad news has been concealed. One stream of the literature, represented by Jin and Myers
(2006) and Hutton et al. (2009), addresses the quality of accounting information and explores the reasons for
managers to hide bad news. The other stream, represented by Kothari et al. (2009) and Kim et al. (2011a, b),
Kim and Zhang (2016) and Kim et al. (2016), investigates the effects of managers’ incentives (in the form of
compensation and reputation) to conceal bad news based on agency conflicts. However, few studies directly
discuss the types of bad news hidden by managers that lead to a higher risk of a stock price crash. We examine
whether concealing the negative news of impairment losses increases a firm’s future stock price crash risk.

Finally, our study has useful practical implications. The Central Economic Work Conference held in Bei-
jing in December 2017 listed “three major battles”® that should be the focus of the next three years” work;
“preventing and resolving major risks” is the primary task. Stock price crashes reduce investors’ wealth,
weaken the effective operation of the capital market and can endanger national financial stability and real
economic development. The deterioration of public firms’ financial performance occurs quite frequently
and is referred to as “hidden thunder” in the capital market.* We show that goodwill impairment avoidance
hurts a firm’s future performance growth and increases its crash risk. These adverse impacts are persistent.
Our conclusions have implications for investors seeking to improve their prevention awareness and protect
their personal interests. Our results can also enlighten regulators on how to detect performance fluctuations
and crash risks, prevent major risks from developing in the capital market and maintain the stability of the
financial market’s development.

The remainder of this paper is organized as follows. Section 2 introduces the policy background. Section 3
discusses the literature and develops our hypotheses. Section 4 describes the research design. Section 5 pro-
vides the empirical results. Section 6 offers a further discussion and Section 7 concludes the paper.

2. Policy background

M&A transactions increase in popularity during economic recovery periods. They change the allocation of
society’s resources and promote economic development. Waves of M&As began in the 1980s in China, and
China’s M&A experience has progressed from the initial stage through an extensive development stage and
gradually into the mature stage over the last 40 years. As a result of these waves of M&As, a tremendous vol-
ume of goodwill assets has accumulated in China’s capital market. Like the accounting standards in the U.S.
and other countries, China’s accounting standards on the treatment of goodwill have transitioned from sys-
tematic amortization to impairment testing. China’s earlier accounting standards considered goodwill as an
intangible asset and required amortization over an estimated life not exceeding ten years. The current account-
ing standards recognize goodwill as a separate long-term asset and require an impairment test at least
annually.

As required by the accounting standard CAS No. 8, “Asset Impairment,” which came into effect in January
2007, if there is any indication of impairment on the asset group(s) related to the goodwill, a firm must conduct

3 The three major battles are to prevent and resolve major risks, to carry out targeted poverty alleviation, and to prevent and control
pollution.
4 Reported by Securities Times in 2019; see http://stock.qq.com/a/20190129/001822.htm.
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an impairment test. As goodwill assets cannot bring future cash flows independently from other assets or asset
groups, the impairment test for goodwill is conducted at the level of the asset group(s). The first step in the test
is to calculate the recoverable amount of the asset group(s) and compare it with the carrying value excluding
the goodwill to confirm the impairment amount. The second step in the test is to compare the carrying value of
the asset group(s) including the allocated goodwill with the recoverable amount. If the latter is less, the dif-
ference between the two amounts is recorded as the goodwill impairment.

There are three layers of discretion in the implementation of a goodwill impairment test. The first is the
identification of the asset group. The recognition of an asset group under CAS No. 8 should be based on
whether the main cash inflows generated by the asset group are independent of those generated by other assets
or other group assets. The literature shows that the more operating divisions a company has, the more free-
dom managers have in choosing the asset groups and the lower is the probability of the company recording a
goodwill impairment (Laurion et al., 2014). Therefore, the identification of an asset group likely involves sub-
jectivity. The second layer of discretion is the amount of goodwill allocated to each asset group. According to
CAS No. 8, the book value of goodwill should be allocated to the related asset group in a reasonable way from
the date of purchase. If it is difficult to allocate the goodwill to one group, it should be allocated to the relevant
asset groups. The amount of goodwill allocated to each asset group is based on the proportion of each asset
group’s fair value. When the fair value cannot be reliably estimated, it should be allocated using the propor-
tion of each asset group’s book value. Hence, managers can allocate more goodwill to asset groups with higher
fair values to avoid recognizing an impairment. The third layer of discretion is the determination of the recov-
erable amount of the asset group. The standards require that the recoverable amount be the higher of the net
fair value of the asset group minus the disposal expenses and the present value of the asset group’s expected
future cash flows. As it is difficult to obtain an asset group’s quoted price in the open market, the fair value of
the goodwill assets cannot always be reliably estimated. If the firm chooses the future cash flow discount
model, it must clearly identify the asset group’s future net cash flows, discount rate and other relevant infor-
mation. In reality, such information often depends on managers’ subjective judgments and is difficult to verify
or audit (Ramanna and Watts, 2012).

3. Literature review and hypothesis development

As mentioned in Section 2, firms have great leeway in handling goodwill assets under the current impair-
ment testing approach. The literature confirms that managers exploit this discretion to avoid the recognition
of goodwill impairments. Beatty and Weber (2006) provide evidence that managers avoid the timely recording
of goodwill impairments out of concerns related to debt covenants, earnings-based bonuses, reputation and
exchange delisting risk. Ramanna and Watts (2012) find that compensation and reputation incentivize man-
agers to not record impairments in a timely manner. Similarly, Darrough et al. (2014) show that cash and
option-based compensation is significantly decreased when goodwill impairments are reported. Glaum
et al. (2018) find that CEO compensation and reputation concerns lead to selective impairment testing.

The literature documents that the board of directors (including the audit committee), external auditors and
financial analysts all impose restrictions on managers to prevent the avoidance of goodwill impairments
(Bepari and Mollik, 2015; Ferramosca et al., 2017; Ayres et al., 2019b; Gros and Koch, 2020). Majid
(2015) shows that increasing the shares held by non-controlling shareholders provides them with more incen-
tives to supervise managers’ rent-seeking behavior through goodwill impairments. Using an international
dataset from 21 countries, Glaum et al. (2018) find that strong accounting and auditing enforcement tends
to lead to a timelier recognition of goodwill impairment and restrains managers from altering impairment
decisions out of compensation concerns. Firms in countries with weak enforcement delay the recognition
of their impairment losses, and private monitoring through institutional investors can substitute for public
enforcement in these regions. Facing these constraints, managers might manipulate their firm’s earnings
upward to convince others that goodwill is not impaired even when its economic value declines and to protect
their private interests from being damaged by an impairment (Filip et al., 2015; Han and Tang, 2019).

The literature suggests that managers have incentives and opportunities to conduct goodwill impairment
avoidance. Even when facing internal and external constraints, managers can alter real activities to conceal
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the untimely reporting of goodwill impairments. We examine whether goodwill impairment avoidance has an
adverse impact on a firm’s future performance growth.

Goodwill impairment is considered an operating expense and so directly reduces a firm’s current accounting
performance. If managers avoid the timely recognition of goodwill impairment, the firm’s current performance
is inflated relative to the performance of firms that do recognize impairments in a timely fashion. Goodwill
impairment avoidance can also increase the uncertainty around future profitability. Impaired goodwill is less
capable of creating future profits, and ignoring an impairment in the short term increases the probability of
recording an extremely large impairment later, which could significantly harm the firm’s performance.

In addition, goodwill impairment avoidance can induce upward earnings management through accruals
and real activities. The upward accrual earnings management will reverse later, resulting in a decline in future
performance. There are several reasons why real earnings management can damage future performance
growth. Although sales manipulation activities such as discount promotion can improve a firm’s short-term
net income, this improvement comes at the expense of the unit product profit, which harms long-term prof-
itability. Similarly, expanding production can reduce the unit product cost, but it increases future costs such as
product maintenance. Cutting discretional expenditures including research and development (R&D), advertis-
ing outlays and selling, general and administrative (SG&A) costs can increase a firm’s current earnings, but
these cuts undermine the firm’s future growth potential (Zang, 2012). Although these real activities enhance
a firm’s short-term performance, they are conducted at the cost of the firm’s future performance. In short,
using either upward accrual or real earnings management to avoid goodwill impairment damages a company’s
future performance growth.

Based on this analysis, we hypothesize that a public firm’s goodwill impairment avoidance has a negative
impact on its future performance growth, as follows.

H,: Goodwill impairment avoidance is negatively associated with a firm’s future performance growth.

Next, we explore whether goodwill impairment avoidance increases a firm’s stock price crash risk. The lit-
erature discusses the determinants of stock price crash risk from two perspectives. The first is based on the
quality of accounting information. Studies argue that when a firm produces poor quality accounting informa-
tion, investors cannot understand the true performance of the firm’s business operations. Managers are more
likely to hide negative information, resulting in overvalued stock prices. Once the firm can no longer conceal
the negative news and the real information is disclosed, its stock price rapidly declines. Jin and Myers (2006)
and Hutton et al. (2009) find empirical evidence of a positive association between information opaqueness and
stock price crash risk. Kim and Zhang (2016) and Kim et al. (2016) investigate the effect of financial reporting
quality on firm-level crash risks and find that financial statement comparability and conditional conservatism
can discourage managers from hiding bad news, reducing the risk of future crashes. Chen et al. (2017) show
that earnings smoothing exacerbates the risk of a crash. The second perspective is related to agency conflicts.
The literature states that managers are incentivized by a variety of factors, such as compensation and career
concerns, to withhold bad news and accelerate the disclosure of good news, resulting in a high risk of a future
stock price crash (Kothari et al., 2009; Kim et al., b, 2011a; Xu et al., 2014; Piotroski et al., 2015).

These findings indicate that concealing negative news is a direct source of stock price crash risk. Motivated
by these findings, we investigate whether avoiding the timely recognition of goodwill impairments increases the
risk of a future stock price crash. There are several reasons why goodwill impairment avoidance might lead to
stock price crashes. First, recording a goodwill impairment is considered bad news for a firm. An impairment
means that the acquired resources from prior M&A transactions failed to achieve the expected synergies (Li
and Sloan, 2017). The impairment reduces the company’s current accounting performance and sends a signal
that the firm’s future profitability and cash flows could decline (Li et al., 2011; Bostwick et al., 2016). As a
result, investors short the company’s shares, leading to a decrease in the firm’s stock price (Bens et al.,
2011; Knauer and Wohrmann, 2016; Qu et al., 2017). Therefore, goodwill impairments are often regarded
as negative news. Second, managers have incentives and opportunities to avoid the timely recording of good-
will impairments (Beatty and Weber, 2006; Ramanna and Watts, 2012; Glaum et al., 2018). Even when super-
vised by auditors and financial analysts, managers can achieve impairment avoidance by building a defense
mechanism through upward earnings management (Filip et al., 2015; Han and Tang, 2019). Finally, avoiding
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impairments inflates a firm’s short-term earnings, due to both the unrecorded impairment and the upward
earnings management, which causes the firm’s stock price to be overvalued in the period after the earnings
announcement (Li and Sloan, 2017). However, negative news then accumulates within the firm. When it is
no longer possible to conceal the bad news, the accumulated negative news is released to the market at once,
leading to a sharp decline in the firm’s stock price.

Combining these arguments, we expect companies that avoid goodwill impairments to experience more
stock price crashes than those that recognize impairments in a timely fashion. We summarize this conjecture
in the following hypothesis.

H,: Goodwill impairment avoidance is positively associated with a firm’s future stock price crash risk.

4. Research design
4.1. Sample selection and data source

We select firms listed on China’s A-share market between 2007 and 2016 as our initial sample. Following
the literature (Jarva, 2014; Wang et al., 2015; Kim and Zhang, 2016; Kim et al., 2016; Knauer and Wéhrmann,
2016; Ayres et al., 2019a), we take several steps to filter our sample. (1) We exclude firms in the finance and
insurance industries because their accounting systems and asset structures differ significantly from those of
other industries. (2) We delete firms without goodwill balances using the footnote information in firms’ finan-
cial statements. To ensure the effectiveness of the impairment avoidance measurement, we retain only firms
with more than 10 million RMB in goodwill assets or with goodwill assets accounting for more than 0.1%
of the firm’s total assets before impairments in the fiscal year. (3) We remove firm-year observations with fewer
than 30 weekly returns to increase the reliability of our measurement of stock price crash risks. (4) Firms with
missing values or negative net assets are excluded. To mitigate the effect of outliers, all continuous variables
are winsorized at the 1% and 99% levels. Our data are from the CSMAR database, supplemented by the firms’
financial statements when necessary.

4.2. Variable measurement

4.2.1. Measuring goodwill impairment avoidance

The research objective of this paper requires us to identify firms that should have recorded impaired good-
will assets in their accounting books but did not. Following the literature, we adopt two methods to compute
goodwill impairment avoidance, which we denote as GWIMPA.

First, we use the propensity score matching (PSM) method to identify firms that have goodwill assets but
did not record impairment charges. We divide the sample into a control group, consisting of firms taking a
goodwill impairment, and an experimental group, consisting of firms carrying goodwill but not taking an
impairment. Then, we choose the propensity indexes, including the year, industry, market-to-book ratio
(M/B) and annual goodwill amounts.” Next, we conduct the matching procedure as a one-to-one match with
no replacement. Finally, we delete all unmatched observations. GWIMPA is set to one if a firm belongs to the
experimental group and zero if it belongs to the control group.

The second method uses M/B as an indicator to identify firms that had potentially impaired goodwill but
that did not report an impairment. Other studies argue that goodwill assets are more likely to be impaired

5 Enterprises in the same industry-year are likely to be affected by the same current economic situation. If a company takes a goodwill
impairment at a given valuation level, competitors with the same valuation and no impairment loss are likely to take a goodwill
impairment in the future. Under this assumption, we choose the year and industry as matching indicators. M/B is a relevant proxy for
potential goodwill impairment in many empirical studies (Beatty and Weber, 2006; Li et al., 2011; Ramanna and Watts, 2012; Filip et al.,
2015; Ayres et al., 2019b). Gu and Lev (2011) and Glaum et al. (2018) find that firms with large volumes of goodwill assets are likely to
take impairment losses. Therefore, we increase this matching propensity, which helps to identify the companies that avoid goodwill
impairments more accurately.
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when M/B falls below one (Ramanna and Watts, 2012; Ayres et al., 2019b). Given that the P/E ratios of Chi-
nese A-share listed firms are generally high, we refer to Francis et al. (1996) and expect firms with M/B below
the industry-year median to take goodwill impairments. GWIMPA equals one if the firm did not record an
impairment and zero otherwise.

As Filip et al. (2015) point out, the second method has a higher probability of generating type II errors
because the impairment test’s reporting unit is at the asset group level and firms with M/B ratios above
one can also have impaired goodwill. Therefore, we rely on the first method to measure goodwill impairment
avoidance in our main test and use the second method as a robustness check.

4.2.2. Measuring firm future performance growth

Following the literature (Filip et al., 2015; Chen et al., 2015), we use the change in a firm’s return on assets
(AR0OA) and the change in its return on equity (4 ROE) to measure the company’s future performance growth,
FPERFORM.

4.2.3. Measuring firm-specific crash risk

Following the literature on stock price crash risks (Hutton et al., 2009; Kim et al., 2011a, 2016; Wang et al.,
2015), we use two measures of a firm’s stock price crash risk. We first estimate the firm-specific weekly returns
for each firm-year, denoted by W, as the natural log of one plus the residual returns from the expanded mar-
ket model regression given by

Ris = o+ By Rus2 + BoiRumi1 + B3Ry + BaiRmsv1 + Bs iRz + iy (1)

where R;; represents the return on firm i’s stock in week ¢ and Ry, is the value-weighted A-share market
return in week ¢. We include the lagged and leading market weekly returns to allow for nonsynchronous trad-
ing (Kim et al., 2011a). The firm-specific weekly return for firm 7 in week ¢ is measured as W;; =In(1 + &),
where & is the residual from Eq. (1).

The first measure of firm-year’s crash risk is the negative skewness, NCSKEW, calculated as the negative of
the third moment of the firm-specific weekly returns for each sample year divided by the standard deviation of
the firm-specific weekly returns raised to the third power. For each firm 7 in year ¢, we estimate NCSKEW as

NESKEW = ~[ato = 0" S/ D=2 (2 w3) ] o

where n is the number of observations of the firm-specific weekly returns of firm 7 in year ¢.

The second measure of the crash risk is the down-to-up volatility, DUVOL, calculated as follows. For each
stock 7 in year ¢, we separate all weeks with firm-specific weekly returns below the period mean (“down
weeks”) from weeks with firm-specific weekly returns above the period mean (“up weeks”) and compute
the standard deviation for each of these subsamples separately. We then take the log of the ratio of the stan-
dard deviation of down weeks to the standard deviation of up weeks. This calculation is given by

DUVOL = log{ [(nu -0y W?,,] / [(nd -y Wﬁt] } (3)

Down

where n, and ny are the numbers of up and down weeks in the period, respectively.

These two measures are both continuous variables and based on the distribution of the firm-specific weekly
returns. A higher value of either NCSKEW or DUVOL indicates that a firm is more prone to stock price
crashes. DUVOL is less influenced by extreme values than NCSKEW is (Francis, Hasan and Li, 2016).

4.2.4. Control variables

As is common in the literature, we control for several determinants of a firm’s future performance growth
(Chen et al., 2015; Han and Tang, 2017). These control variables include size (SIZE), financial leverage (LEV),
market-to-book ratio (M/B), sales growth (GROWTH) and the proportion of intangible assets (INTANG).
Following Hutton et al. (2009), Wang et al. (2015), Kim and Zhang (2016) and Kim et al. (2016), we include
several control variables that are predictors of stock price crash risk, including size (SIZE), financial leverage
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(LEV), return on assets (ROA), market-to-book ratio (M/B), stock return (RET), return volatility (SIGMA),
trading turnover (DTURN), information opacity (4BSDA), audit quality (BIG4), controlling shareholder’s
holding (TOPI), institutional ownership (INSTIOS) and lagged crash risk. In addition, we include year
and industry fixed effects. The detailed variable definitions are given in Table 1.

4.3. Empirical model

To test whether goodwill impairment avoidance decreases a firm’s future performance growth (H;), we use
the following OLS regression model, as is common in the literature (Chen et al., 2015).

FPERFORM ., = o + Ay GWIMPA;, + J;CONTROL;, + 1, (4)

The dependent variable, FPERFORM, is one of our proxies for a firm’s future performance growth, AROA
and AROE, measured in year ¢ + 1. The independent variable, GWIMPA, is the firm’s goodwill impairment
avoidance measured in year 7 (see Section 4.2.1) and CONTROL is a set of control variables. In model (4), g is
a constant, /) is the estimated coefficient of CONTROL and #, is the regression residual. We are interested in
the coefficient of the independent variable GWIMPA, A,, which is significantly negative if H; holds.

To examine H,, we use the following OLS regression model, as is common in the literature (Wang et al.,

2015; Kim and Zhang, 2016; Kim et al., 2016).
CRASHRK ;1 = oty + 00y GWIMPA;, + o, CONTROL; , + 1, (5)

The dependent variable, CRASHRISK, is one of our two proxies for the firm-specific crash risk, NCSKEW
and DUVOL, measured in year ¢ + 1. The independent variable, GWIMPA, is the firm’s goodwill impairment
avoidance measured in year t and CONTROL is a set of control variables. In model (5), o is a constant, o is
the estimated coefficient of CONTROL and #, is the regression residual. We focus on the coefficient «;, which
is significantly positive if H, is true.

Table 1

Variable definitions.

Variables Definitions

NCSKEW NCSKEW is the negative coefficient of skewness, calculated as the negative of the third moment of the firm-specific

weekly returns for each sample year, divided by the standard deviation of the firm-specific weekly returns raised to the
third power. See Egs. (1) and (2) for details.

DUVOL DUVOL is the down-to-up volatility, computed as the log of the ratio of the standard deviation of down weeks to the
standard deviation of up weeks. See Eqgs. (1) and (3) for details.

AROA AROA is the change in ROA, calculated as the next year’s ROA minus the current year’s ROA.

AROE AROE is the change in ROE, calculated as the next year’s ROE minus the current year’s ROE.

GWIMPA An indicator variable equal to one if the firm avoided reporting goodwill impairment and zero otherwise. See
Section 4.2.1 for details.

SIZE SIZE is the log of the firm’s total assets.

LEV LEV is the book value of the firm’s total liabilities divided by the book value of its assets.

ROA ROA is the firm’s income before extraordinary items divided by total assets.

MIB M/B is the firm’s market-to-book ratio.

GROWTH GROWTH is the growth rate of the firm’s sales income.

INTANG INTANG is the ratio of the firm’s intangible assets over its total assets.

RET RET is the mean of the firm-specific weekly returns over the fiscal year.

SIGMA SIGMA is the standard deviation of the firm-specific weekly returns over the fiscal year.

DTURN DTURN, a proxy for investor heterogeneity, is the detrended stock trading volume, calculated as the average monthly
share turnover in the current fiscal year minus the average monthly share turnover in the previous fiscal year.

ABSDA ABSDA is the absolute value of the firm’s discretionary accruals estimated by the modified Jones model.

TOPI TOPI is the proportion of the firm’s shares held by the largest shareholder.

BIG4 An indicator variable equal to one if the firm is audited by a Big 4 auditor and zero otherwise.

INSTIOS INSTIOS is the proportion of the firm’s shares held by institutional investors.

YEAR Dummy variable for year.

INDUSTRY Dummy variable for industry.
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5. Empirical results
5.1. Descriptive statistics

Table 2 displays the descriptive statistics of the main variables. Detailed definitions of all of the variables
are provided in Table 1. The mean values of NCSKEW,; and DUVOL, are —0.237 and —0.162, respec-
tively, and their median values are —0.199 and —0.150, respectively. These numbers are higher than those
reported by Wang et al. (2015), who use a larger sample. One possible explanation for this difference is that
our sample only consists of firms with goodwill balances and our sample size is relatively small. The standard
deviations of NCSKEW,,, and DUVOL, are 0.691 and 0.487, respectively, indicating that the distribution
of stock price crash risks in our study is wide, possibly due to the avoidance of goodwill impairment. The
mean, median and standard deviation of AROA; are —0.002, 0.000 and 0.039, respectively, and the mean,
median and standard deviation of AROE; are —0.001, 0.000 and 0.087, respectively. The descriptive statis-
tics for the other variables are similar to those found by others (e.g., Wang et al., 2015; Kim and Zhang, 2016;
Kim et al., 2016).

Table 2
Descriptive statistics for the full sample.
Variable N Mean SD Min P25 p50 p75 Max
NCSKEW,, 4574 —0.237 0.691 —2.251 —0.622 —0.199 0.169 1.738
DUVOL, 4574 —0.162 0.487 —1.366 —0.494 —0.150 0.163 1.113
AROA 4574 —0.002 0.039 —0.141 —0.015 0.000 0.01 0.150
AROE 4574 —0.001 0.087 —0.320 —0.0300 0.000 0.020 0.400
GWIMPA, 4574 0.500 0.500 0 0 0.500 1 1
NCSKEW, 4574 —0.273 0.673 —2322 —0.641 —0.228 0.138 1.472
DUVOL, 4574 —0.192 0.478 —1.382 —0.519 —0.178 0.135 1.000
RET, 4574 0.006 0.011 —0.017 —0.002 0.004 0.013 0.042
SIGMA, 4574 0.073 0.029 0.032 0.052 0.066 0.087 0.168
DTURN, 4574 —0.045 0.381 ~1.104 —0.275 —0.035 0.186 0.923
SIZE, 4574 22.303 1.272 20.024 21.416 22.105 22.952 26.472
LEV, 4574 0.446 0.201 0.0720 0.285 0.443 0.604 0.863
MIB, 4574 4.115 2.977 0.803 2.160 3.282 5.079 17.728
ROA, 4574 0.042 0.047 —0.13 0.020 0.0