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Based on the intraday data in 30 countries, this paper first discovers that investor opinions
diverge after a financial disclosure in global markets, which is termed earnings announce-
ment driven disagreement. Next, we document that event-period informed trading is neg-
atively associated with earning announcement driven disagreement. Moreover, such an
inverse relation remains stable for various robustness checks. Combined, these findings
suggest that informed traders producing private information during an earnings announce-
ment would delay their trades and, thus, lead to greater post-event disagreement. This is in
line with the argument that consensus drops as trading on private information rises
(Holthausen & Verrecchia, 1990). Finally, we demonstrate that information asymmetry
and investor attention play a role in moderating this association.

� 2021 Elsevier Inc. All rights reserved.
1. Introduction

Earnings announcements are a crucial channel of releasing firm-specific information to different types of market partic-
ipants. While conventional wisdom tells us that investor disagreement should dwindle after value-relevant public disclo-
sures (Brown & Han, 1992), growing theoretical and empirical evidence suggests that this is not necessarily the case
(Morse, Stephan, & Stice, 1991; Kandel & Pearson, 1995; Rees & Thomas, 2010; Kondor, 2012; Neururer, Papadakis, &
Riedl, 2016; Pouget, Sauvagnat, & Villeneuve, 2017). That is, financial reporting may exacerbate divergent opinions among
investors, which is dubbed earnings announcement driven disagreement in our paper.

Earnings announcement driven disagreement appears illogical from the viewpoint of fundamental investors who trust
that corporate disclosures reduce information uncertainty. When confronting the puzzle, previous literature has crafted sev-
eral plausible explanations. First, Kondor (2012) explains this finding by building a theoretical model in which they attribute
increased belief heterogeneity to the presence of short-term speculative traders. Thus, financial statements enable specula-
tors to infer the information set from peers, eventually resulting in a dispersion of higher-order beliefs. Second, conditional
on the Bayesian learning model, Neururer et al. (2016) articulate that financial signals are able to prompt a jump in investor
disagreement if their magnitudes departure far enough from the expected value. Therefore, an extreme earnings revelation
possibly triggers a ‘‘regime shift” that follows by this phenomenon. Lastly, Pouget et al. (2017) set up a model where the
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confirmatory bias encourages investors to shrug off information inconsistent with their prior beliefs. As a result, contradic-
tory signals leaves open the possibility that investors misinterpret disclosed earnings, leading to ex-post opinion divergence.

Unlike these interpretations in earlier work, this study explicates earnings announcement driven disagreement from a
brand-new standpoint. According to previous research (Barron, Byard, & Kim, 2002; Barron, Harris, & Stanford, 2005;
Sarkar & Schwartz, 2009), earnings releases are likely to promote the production of event-period private information. It is
reasonable that market participants should take advantage of this information rapidly, once developed at the disclosure date.
However, the literature on post earnings announcement drifts shows that investors have delayed responses to financial news
(Cready, 1988; Bernard & Thomas, 1989; Bartov, 1992; Garfinkel & Sokobin, 2006). Such a slow reaction motivates us to con-
jecture that investors intentionally postpone their trades on nonpublic information acquired during the earnings announce-
ment. As more informed trades are delayed, the accumulation of private information in the post-announcement period
inevitably leads concurrently to a higher level of investor disagreement, consistent with the prediction that consensus decli-
nes when private information rises (Holthausen & Verrecchia, 1990; Kim & Verrecchia, 1997).

Our preceding reasoning hinges substantially on a basic presumption that informed investors delay their transactions to
the post-announcement interval. It makes sense if considering two potential motives for this trading strategy. On the one
hand, information asymmetry is much more severe close to financial releases (Brennan, Huh, & Subrahmanyam, 2018). In
response, informed investors are reluctant to act at this sensitive period for fear of undertaking higher adverse selection costs
(Krinsky & Lee, 1996). On the other hand, earnings reporting are a pivotal corporate event that garners great attention at the
announcement date (Drake, Roulstone, & Thornock, 2012). Hence, informed investors fret over their private information
being detected by uninformed counterparts quickly if trading at that time. Combined, informed traders are incentivized
to adjust their trading time to circumvent expensive transaction costs and widespread public attention.

Using the intraday data from multiple markets, we commence examining whether earnings announcement driven dis-
agreement prevails internationally. To evaluate the dynamics of investor disagreement around a financial disclosure, we
identify two measures from previous studies to quantify investor disagreement: idiosyncratic volatility (Boehme,
Danielsen, & Sorescu, 2006) and market sidedness (Sarkar & Schwartz, 2009). Our results indicate that an information event
heightens heterogeneous beliefs in global markets. Evidence on discontinuity design regressions lends further credence to
the existence of earnings announcement driven disagreement in the international context.

Following Barron et al. (2005), we gauge earnings-announcement informed trading with event-period residual trading
volume that is unexplained by price changes and differential pre-disclosure private information. We discover that a lower
residual trading volume is related to higher ex-post disagreement. The negative association remains despite conducting a
series of robustness checks. These findings can be interpreted as that informed investors shift their trades on private infor-
mation after the announcement, leading to less event-period informed trading and to more post-event opinion divergence.

To shed light on why delayed informed trading arises, we culminate in exploring whether information asymmetry and
investor attention affect the response of informed investors and, thus, spur earnings announcement driven disagreement.
Generally, a higher level of information asymmetry (investor attention) corresponds to more adverse selection costs (public
oversight) surrounding an earnings disclosure. Under these circumstances, informed investors naturally respond by moving
more trades to the post-event interval. Consequently, we expect the negative impact of residual trading volume on ex-post
disagreement to intensify given greater information asymmetry (investor attention). We seek empirical evidence in support
of these arguments.

Our study contributes to several aspects of the literature. First, we wade into the debate on how an earnings announce-
ment impacts the extent to which investor beliefs alter. Earlier work concerning the Bayesian learning model proclaims that
information from corporate disclosures alleviate uncertainty (Lewellen & Shanken, 2002; Pastor & Veronesi, 2003). By con-
trast, our findings favor the opposite view by demonstrating a spike in investor disagreement after the event, in tandemwith
Morse et al. (1991), Kandel and Pearson (1995), and Rees and Thomas (2010).

Consistent with Kondor (2012) and Pouget et al. (2017), our study adds to this strand of literature by attaching impor-
tance to the effect of informed trading on post-disclosure disagreement. Although prior research has established dissimilar
theoretical frameworks to dissect earnings announcement driven disagreement based on speculative trades, extreme earn-
ings signals, or confirmatory biases, we offer a new lens through which to justify this phenomenon with delayed informed
trading.

Moreover, this paper enriches the research on informed trading, which substantiates that informed investors cover up
trades by means of splitting large orders (Keim & Madhavan, 1996), initiating small-sized (O’Hara, Yao, & Ye, 2014) or
medium-sized (Alexander & Peterson, 2007) trades, placing transactions in parallel markets (Grammig, Schiereck, &
Theissen, 2001), shadow trading (Mehta, Reeb, & Zhao, 2017), and abusing uninformed counterparts (Chen, 2018). As under-
scored by our findings, the timing serves as another crucial factor that informed investors contemplate to carry out their
trading strategies, thereby complementing fresh empirical evidence in this area.

Finally, the majority of previous studies on earnings announcement driven disagreement focus on the US market (Morse
et al., 1991; Rees & Thomas, 2010; Neururer et al., 2016). Given the heterogeneity of institutional setting, it remains contro-
versial to make an inference relying on one country. Therefore, the global setting covering transaction-level data in 30 coun-
tries allows us to inspect whether informed trading matters to earnings announcement driven disagreement after
accounting for various macro-level structural differences, such as the transaction cost, Gross Domestic Product (GDP) per
capita, number of listed firms, geographical size, variance of GDP growth, industry Herfindahl index, and good governance
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index. In this sense, we are able to generalize the conclusion, eliminating a major limitation when examining a single-
market.

This paper proceeds as follows. Section 2 reviews literature and develops hypotheses. Section 3 describes the data and
variable measurement. Section 4 examines whether earnings announcement driven disagreement occurs in global markets.
Section 5 investigates the association between event-period informed trading and earnings announcement driven disagree-
ment. Section 6 summarizes the paper.

2. Hypotheses development

As one of the most useful indicators, trading volume indicates how financial information exerts an influence on investor
behavior (Cheung & Sami, 2000; Cready & Hurtt, 2002). Given its importance, two seminal theoretical papers postulate that
an earnings announcement shapes divergent opinions among investors on firm valuation, and thus stimulate trading
(Holthausen & Verrecchia, 1990; Kim & Verrecchia, 1997). In accordance with Kim and Verrecchia (1997), three categories
of information arise from earnings disclosures: (1) pre-announcement private information of differential precision; (2)
value-relevant information contained in the announcement; and (3) event-period private information. The third source is
obtained by integrating private signals with public announcements, similar to the consensus effect mentioned in
Holthausen and Verrecchia (1990). Consistent with the prediction by these models, Barron et al. (2005) empirically verify
the existence of event-period private information by documenting its positive relationship with residual trading volume
at the date of earnings announcements. Collectively, these studies imply that investors can yield private information after
processing the content of financial reports.

Referring to another line of literature, informed investors intend to harness various tactics to create a beneficial situation
where their trades are progressing in a smooth and confidential manner. For example, investors usually masquerade
informed transactions by identifying a suitable time (Admati & Pfleiderer, 1988), decomposing a large order into multiple
small ones (Keim & Madhavan, 1996), performing cross-market synchronized trades (Grammig et al., 2001), leveraging
odd lots (O’Hara et al., 2014), launching shadow trading (Mehta et al., 2017), exploiting the biased trading behavior
(Chen, 2018), and exercising trade-size clustering (Chen, 2019).

Combined, an ideal trading timing might be chosen if investors attain earnings-announcement private information
(Admati & Pfleiderer, 1988). This view also echoes related research on post earnings announcement drift in which post-
event price adjustments continue owing to investor underreaction to earnings news (Bernard & Thomas, 1989;
Mendenhall, 2004; Hirshleifer, Lim, & Teoh., S. , 2009). Along this line of reasoning, we argue that investors deliberately delay
their informed trades after the disclosure date because of two considerations. First, informed investors delay their transac-
tions to dodge the information asymmetry risk around a financial disclosure. Second, tremendous attention at the event per-
iod allows informed trades to be easily realized by uninformed investors. Provided that informed trades are extended, it
triggers a lower earnings-announcement informed trading and accommodates higher post-event disagreement. Therefore,
our first hypothesis is formulated in an alternative form.

H1: Event-period informed trading is negatively associated with earnings announcement driven disagreement.

To make our argument convincing, we have to ascertain the impact of information asymmetry (investor attention) on
event-period informed trading, which ultimately engender earnings announcement driven disagreement. Hence, two addi-
tional hypotheses are developed to explain the rationale behind investors who decide to postpone informed trades.

In light of previous literature, both information asymmetry and investor attention stay at a relatively high level surround-
ing an earnings announcement (Krinsky & Lee, 1996; Drake et al., 2012). At the presence of greater information asymmetry
(investor attention), the best reaction of informed investors is to transfer more trades to the post-disclosure interval, which
would strengthen the negative relationship between event-period informed trading and ex-post disagreement. These argu-
ments predict the following two hypotheses.

H2: Higher information asymmetry exacerbates the negative impact of event-period informed trading on earnings
announcement driven disagreement.
H3: Higher investor attention aggravates the negative impact of event-period informed trading on earnings announce-
ment driven disagreement.

3. Data and variable measurement

3.1. Data

This study downloads the data involving the intraday and daily frequency from the database compiled by Bloomberg. Our
sample period spans from January to December 2016. In terms of transaction-level data, each record registers the trading
time, traded price, trading volume, and quotation code. To better capture representativeness and liquidity, we concentrate
3
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on the component stocks of the local benchmark index for individual countries. For each stock, we collect the announcement
date of annual financial statements from Bloomberg.

In line with Hasbrouck (2009), we further filter the intraday data for each stock by only keeping observations: (i) in the
trading session; (ii) with positive prices or sizes; (iii) with bid prices below ask prices; (iv) inside the spread; and (v) with the
normal quotation condition. Next, we drop markets with less than 20 stocks. This process generates a final sample covering
3541 stocks in 30 countries. Table 1 details the cross-country sample distribution.

3.2. Measuring investor disagreement

Since we are unable to observe investor disagreement in the market directly, previous literature in the area of accounting
and finance develops various empirical proxies. To minimize the measurement error, we capitalize on two measures of
investor disagreement in the ensuing analysis.

Shalen (1993) builds a model where price volatility is positively correlated with divergent opinions. Such a theoretical
prediction is subsequently confirmed by mounting empirical evidence (Daigler & Wiley, 1999). In tandem with Boehme
et al. (2006) who advocate the suitability of idiosyncratic volatility in gauging investor disagreement, we follow this idea
to construct our first proxy. To make it work, we begin to run the CAPM model over the intraday horizon for each stock day:
ri;t ¼ ai þ birm;t þ ei;t ð1Þ

where ri,t (rm,t) is the 5-minute trade (market) return at time t for stock (market) i (m). After getting the residual from Eq. (1),
we go on computing its standard deviation to estimate idiosyncratic volatility (IV).

Our second method is in the spirit of Sarkar and Schwartz (2009), who prove that market sidedness can reflect the level of
investor disagreement. Compared to order or volume imbalances, this approach is much more effective in quantifying the
impact of news on divergent opinions among traders. Similar to Sarkar and Schwartz (2009), we operationalize the measure
by first calculating the daily standardized buys (ZBUY) and daily standardized sells (ZSELL).
ZBUYi;t ¼ Bi;t �MeanðBi;tÞ
SDðBi;tÞ

ZSELLi;t ¼ Si;t �MeanðSi;tÞ
SDðSi;tÞ ð2Þ
where Bi,t (Si,t) is the number of buy-initiated (sell-initiated) trades determined by the Lee and Ready (1991) algorithm over a
5-minute interval for stock i, Mean(Bi,t) [Mean(Si,t)] is the daily sample mean of Bi,t (Si,t) for stock i, and SD(Bi,t) [SD(Si,t)] is the
daily sample standard deviation of Bi,t (Si,t) for stock i. Next, market sidedness (MS) is quantified as the correlation between
ZBUY and ZSELL for each stock. On average, a larger value of both proxies (IV and MS) represents a higher level of investor
disagreement.

3.3. Measuring event-period informed trading

Empirically, Barron et al. (2005) substantiate that trading on event-period private information closely relates to residual
trading volume around the earnings announcement. In conformity with their findings, we decide to use residual trading vol-
ume to proxy for event-period informed trading. In order to obtain a precise measure, we are compelled to remove the trad-
ing volume in connection with both pre-announcement private information and announcement-date value-relevant
information. Therefore, we impose three different structures on the trading-volume generating process.

Following Kim and Verrecchia (1997), the first version posits that trading volume originates from public information in
the disclosure and event-period private information. Our model setting is identical to that used by Hope, Thomas, and
Winterbotham (2009), but with a distinct interpretation:
EXVOLi;d ¼ b0 þ b1AbReti;d þ RTV1i;d ð3Þ

where EXVOLi,d is the excess trading volume, which equals to the logarithm of cumulative trading volume over the three-day
event window centered on day d (d is the date of earnings announcements) minus its mean over the sample period for stock
i, and AbReti,d is the logarithm of absolute values of the sum of stock i’s market-adjusted abnormal returns over the three-day
event window. While the term (b1AbReti;d) captures trading volume due to public information, RTV1i,d denotes the first mea-
sure of residual trading volume attributable to event-period private information.

The second version relaxes the earlier assumption by taking into account pre-disclosure information asymmetry. Similar
to Ziebart (1990), we revise Eq. (3) by adding firm size as another control to arrive at Eq. (4):
EXVOLi;d ¼ b0 þ b1AbReti;d þ b2MVi;d þ RTV2i;d ð4Þ

whereMVi,d is the logarithm of average market values over the three-day event window for stock i. The term (b2MVi;d) quan-
tifies trading volume pertinent to pre-disclosure private information, and RTV2i,d represents the second measure of residual
trading volume.
4



Table 1
Sample Distribution by Country.

Benchmark Index Stock

Australia S&P/ASX 200 200
Brazil BRAZIL IBOVESPA INDEX 61
Canada S&P/TSX COMPOSITE INDEX 240
Chile CHILE STOCK MKT SELECT INDEX 40
Colombia COLOMBIA COLCAP INDEX 24
Egypt EGYPT HERMES 38
Germany DAX 30
Greece ASE ATHENS SE 60
Hong Kong HANG SENG INDEX 50
Indonesia JAKARTA LQ-45 45
Israel TEL AVIV 25 26
Japan NIKKEI 225 225
Jordan AMMAN SE GEN 100
Kuwait KUWAIT SE WGT 183
Mexico MEXICO IPC INDEX 36
Norway OBX STOCK 25
Pakistan KARACHI 100 99
Philippines PSEI 30
Poland WSE WIG 376
Saudi TADAWUL ALL 171
Singapore FTSE STRAITS TIM 30
Spain IBEX35 35
Sri Lanka COLOMBO ALL 276
Taiwan FTSE/TWSE 50 50
Thailand SE THAI 50 50
Turkey BIST NATIONAL 100 100
United Arab Emirates (UAE) DFM GENERAL 36
United Kingdom (UK) FTSE 100 100
United States (US) S&P 500 500
Vietnam HO CHI MINH STK 305

Global 3541
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The last version places further weight to other determinants of volume reactions to earnings news, which we extract from
Bamber’s et al. (2011) comprehensive review of the literature on trading volume around financial disclosures. These factors
consist of institutional ownership (Utama & Cready, 1997), transaction costs (Barron & Karpoff, 2004), andmarket-wide trad-
ing volume (Barron et al., 2005). After introducing these variables, we specify the third model as follows:
EXVOLi;d ¼ b0 þ b1AbReti;d þ b2MVi;d þ b3InstOwni;d þ b4Pricei;d þ b5M VOLc;d þ RTV3i;d ð5Þ
where InstOwni,d is the average institutional ownership over the three-day event window for stock i, Pricei,d is the logarithm
of closing prices two days before the announcement for stock i, and M_VOLc,d is the logarithm of the percentage of shares
traded over the three-day event window for country c. Given this specification, RTV3i,d serves as the third measure of residual
trading volume.

To partition residual trading volume ascribed to event-period private information, we make reference to Kaniel, Liu, Saar,
and Titman (2012) methodology and allow the estimated coefficients in Eqs. (3)–(5) to be time-dependent. Specifically, we
perform a cross-sectional regression per day by grouping all stocks without earnings announcements over the three-day
event window around that date. That is to say, the estimated coefficients from these three equations may vary for each
announcement date. Next, we employ the parameter estimates from these regressions to determine three measures of resid-
ual trading volume.
3.4. Measuring information asymmetry and investor attention

To examine the moderating effect of information asymmetry and investor attention, it is necessary for us to identify a
proper measure. When it comes to information asymmetry, we refer to Glosten and Harris (1988) and estimate the adverse
selection component of bid-ask spreads as a proxy. Concretely, the spread-decomposition model is given as follows:
DPt ¼ lþ c0DQt þ c1D qtQtð Þ þ z0Qt þ z1qtQt þ et ð6Þ
where Pt is the traded price at time t, Qt is the buy-sell indicator equal to 1 (�1) if the trade is a buy (sell), qt is the trade size
at time t, and D is the first difference. After running the regression over the three-day event window for each stock, the com-

ponent of adverse selection costs (GH) can be calculated by z0 þ z1 qt

�
, where qt

�
is the average trade size over the estimation

period.
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As argued by Da, Engelberg, and Gao (2011), Google search volume can portray the degree of investor attention. Besides, it
appears applicable in our context in that Drake et al. (2012) adopt a similar measure to investigate investor attention adja-
cent to earnings disclosures. To construct this metric, we use the Bloomberg ticker to garner the Google search volume for
each stock. In the next step, we adjust the value by its past 8-week median to compute abnormal Google search volume.
Lastly, abnormal Google search volume is averaged over the three-day event window to capture investor attention (GSV).

4. Tests on earnings announcement driven disagreement

4.1. Graphical evidence

To get an intuitive sense, we plot the cross-country mean investor disagreement over the 11-day event window around
an earnings announcement in Fig. 1. Investor disagreement stands at a low level at the beginning, and soars on day �1. Its
peak falls on day 1, followed by a decrease, but retaining a larger value relative to the pre-announcement level. Overall, pic-
torial evidence in Fig. 1 supports that financial reporting exaggerates post-event disagreement among investors, equivalent
to earnings announcement driven disagreement.

4.2. Discontinuity design regressions

Given that disagreement manifests a rapid surge neighboring day 0, we need to employ a proper statistical technique to
handle such an apparent discontinuity. Among different econometric tools, the discontinuity design regression works best
because it requires mild assumptions compared to other nonexperimental methodologies (Lee & Lemieuxa, 2010). In other
words, using this instrument allows us to make a more reliable inference amid the visual discontinuity.

To proceed, we have to set the optimal bandwidth after weighing a trade-off between precision and bias, which affects
how many observations are included in the regression. Consistent with before, we utilize the 11-day event window as our
bandwidth. Next, we follow Kwan, Masulis, and McInish (2015) to estimate the ensuing regression with regard to investor
disagreement for stock i.
Di;d ¼ b0 þ b1Ii;d þ b2Disi;d þ b3Ii;d � Disi;d þ ei;d ð7Þ

where Di,d is idiosyncratic volatility (IV) or market sidedness (MS) on day d, Ii,d is an indicator taking the value of 1 if day d is
on or after announcement date (d � 0) and 0 if day d is before announcement (d < 0), and Disi,d is the distance between day d
and announcement date. The term I depicts the difference in the intercept between pre- and post-event regression line. As
Kwan et al. (2015) indicates, b1 can capture whether the model line shifts up or down at day 0. If earnings announcement
driven disagreement occurs, we expect b1 > 0.

For simplicity, we only present the estimated coefficient on I and adjusted R2 in Table 2. If treating IV as the dependent
variable in Eq. (7), the global average coefficient of b1 is 0.197 and significant at the 1% level. These results imply that investor
disagreement advances by 19.7% for firms undergoing an earnings release, conforming to our prior anticipation. Additionally,
we show that the positive and significant effect persists in all sample countries, supporting the idea that earnings announce-
ment driven disagreement is a global issue. Moreover, this conclusion holds if MS is viewed as an alternative measure of
investor disagreement. Taken together, these findings based on the discontinuity design regression demonstrate the preva-
lence of earnings announcement driven disagreement in international markets.

5. Inform trading and earnings announcement driven disagreement

5.1. Regression frameworks

Given that earnings announcement driven disagreement is substantiated in the last section, we now turn to investigating
whether event-period informed trading is responsible for an increase in post-announcement investor disagreement, which is
equivalent to our first hypothesis. To achieve this purpose, we establish the cross-sectional regression framework below.
IVi MSið Þ ¼ b0 þ b1RTVi þ b2AbReti þ b3MVi þ b4MBi þ b5Volatilityi þ b6Analysti þ b7TransCostc þ b8GDPpcc
þ b9NumFirmsc þ b10CountrySizec þ b11GDPgrowthc þ b12IHc þ b13GGIc þ ei ð8Þ
where IVi (MSi) is the average idiosyncratic volatility (market sidedness) over the post-event window ranging from day d + 2
to d + 11 for stock i (d refers to the date of earnings announcements), and RTVi is one of three measures of residual trading
volume over the three-day event window for stock i.

To account for firm-level controls in the model, we follow Neururer et al. (2016) to include AbReti (the logarithm of abso-
lute values of the sum of stock i’s market-adjusted abnormal returns over the three-day event window), MVi (the logarithm
of average market values over the three-day event window for stock i),MBi (the average market-to-book ratio over the three-
day event window for stock i), Volatilityi (the daily volatility over the three-day event window for stock i), and Analysti (the
number of analysts following stock i over the three-day event window).
6



Fig. 1. Investor Disagreement around Earnings Announcements. Notes: This Figure plots the mean investor disagreement over the 11-day window centered
on an earnings announcement. All variables are defined in Appendix.
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In harmony with previous literature (Morck, Yeung, & Yu, 2000; Barron & Karpoff, 2004; Tessema, 2019), we further add
several country-level variables in Eq. (8) to control for institutional characteristics, involving TransCostc (the annual market
turnover over market capitalization for country c), GDPpcc (the logarithm of gross domestic product per capita in US dollars
for country c), NumFirmsc (the number of listed firms for country c), CountrySizec (the logarithm of geographical size in square
kilometers for country c), GDPgrowthc (the variance of GDP growth rates for country c), IHc (the industry Herfindahl index for
country c), and GGIc (the good government index for country c). All variables are defined in the Appendix.

5.2. Descriptive statistics and correlations

Before discussing the multivariate regressions, we report summary statistics and correlations among key variables in
Table 3. Panel A presents the observation, mean, standard deviation, minimum, median, and maximum. The mean (median)
of IV is 0.249 (0.173) with a standard deviation of 0.367. By contrast, another proxy for investor disagreement, MS, has a lar-
ger mean (0.347), albeit a smaller standard deviation (0.299). Besides, residual trading volume shares an analogous distri-
bution irrespective of which measure is assessed. Panel B computes the Pearson (Spearman) correlations in the lower
(upper) triangle. As tabulated, the correlation coefficient between measures of investor disagreement (IV and MS) and resid-
ual trading volume is constantly negative and significant. These preliminary non-parametric analyses seem to support our
earlier conjecture.

5.3. Main findings

We estimate Eq. (8) and summarize the results in Table 4. Overall, we demonstrate that residual trading volume is neg-
atively associated with earnings announcements driven disagreement across the board. Equivalently, such a negative asso-
ciation is persistently significant, regardless of measures of RTV or proxies for investor disagreement. For example, in column
(1) [(2), (3)], in which we quantify investor disagreement with idiosyncratic volatility, RTV1 (RTV2, RTV3) is �0.707 (�0.637,
�0.617), with a t-statistic of �5.680 (�5.030, �4.860) after taking into account both firm- and country-level controls. Col-
lectively, it seems to suggest that informed investors intend to slash event-period activities and extend these informed
trades after the earnings disclosure, thereby contributing to the occurrence of earnings announcement driven disagreement.
These findings provide strong evidence in support of H1.

If looking at firm-level control variables, the negative impact of MV is comparable to Neururer et al. (2016) finding that
small firms tend to drive an increase in investor disagreement subsequent to an earnings announcement. However, the neg-
ative effect of AbRet clashes with Neururer et al. (2016). Such an inconsistency appears to be reconciled from two angles.
First, our measure of RTV may absorb the impact of AbRet on disagreement because earnings signals are one of the many
7



Table 2
Tests on Earnings Announcement Driven Disagreement Using Discontinuity Design Regression.

Idiosyncratic Volatility (IV) Market Sidedness (MS)

Indicator (I) Adjusted R2 Indicator (I) Adjusted R2

Australia 0.014*** 0.289 0.009** 0.119
Brazil 0.023** 0.268 0.070*** 0.172
Canada 0.013** 0.320 0.034** 0.162
Chile 0.350** 0.213 0.081** 0.317
Colombia 0.018** 0.147 0.043** 0.239
Egypt 0.753** 0.268 0.095*** 0.206
Germany 0.015** 0.246 0.019** 0.189
Greece 0.818** 0.259 0.108*** 0.324
Hong Kong 0.059** 0.212 0.017*** 0.145
Indonesia 0.057*** 0.235 0.010** 0.152
Israel 0.065** 0.211 0.011** 0.149
Japan 0.134*** 0.247 0.088*** 0.166
Jordan 0.455** 0.210 0.210** 0.580
Kuwait 0.590** 0.198 0.259** 0.448
Mexico 0.094** 0.209 0.039** 0.155
Norway 0.015** 0.303 0.012** 0.186
Pakistan 0.376** 0.252 0.393** 0.258
Philippines 0.070** 0.196 0.043** 0.140
Poland 0.159** 0.212 0.016** 0.353
Saudi 0.927*** 0.377 0.043** 0.166
Singapore 0.077** 0.305 0.052** 0.194
Spain 0.047*** 0.371 0.025** 0.162
Sri Lanka 0.119** 0.196 0.287** 0.582
Taiwan 0.067** 0.241 0.176*** 0.167
Thailand 0.185*** 0.262 0.121** 0.169
Turkey 0.095** 0.313 0.015** 0.166
UAE 0.113*** 0.246 0.128** 0.263
UK 0.010** 0.340 0.027** 0.181
US 0.031** 0.216 0.022** 0.210
Vietnam 0.162*** 0.263 0.081** 0.341

Global 0.197*** 0.254 0.084*** 0.235

Notes: For brevity, only estimated coefficients concerned and adjusted R2 are reported for each country. The cross-country average is shown at the bottom.
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

Table 3
Descriptive Statistics and Correlations for Key Variables.

Panel A: Descriptive statistics

Observation Mean Standard Deviation Minimum Median Maximum

IV 3541 0.249 0.367 0.010 0.173 0.735
MS 3541 0.347 0.299 �0.689 0.174 0.910
RTV1 3541 0.201 0.983 �4.866 0.393 4.354
RTV2 3541 0.219 0.917 �4.314 0.323 4.463
RTV3 3541 0.251 0.964 �4.085 0.328 4.286

Panel B: Correlations

IV MS RTV1 RTV2 RTV3

IV 0.719*** �0.146*** �0.114*** �0.154***

MS 0.506*** �0.116*** �0.080*** �0.098***

RTV1 �0.152*** �0.222*** 0.905*** 0.850***

RTV2 �0.027*** �0.123*** 0.976*** 0.929***

RTV3 �0.208*** �0.042*** 0.897*** 0.943***

Notes: The correlation includes the Pearson/Spearman correlated coefficient in the upper/lower triangle area. All variables are defined in Appendix. ***, **,
and * indicate significance at the 1%, 5%, and 10% level, respectively.
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elements processed by informed investors to acquire private information. Second, Neururer et al. (2016) likewise report a
negative effect of AbRet on investor disagreement in cases where the magnitude of signals is smaller than a certain threshold.
Thus, this is likely due to earnings signals without extreme values in our sample.

Regarding country-level controls, we detect a negative coefficient on TransCost, indicating that earnings announcement
driven disagreement is larger in a high-cost trading regime. Consistent with Barron and Karpoff (2004), high transaction
costs prohibit informed investors from reacting to corporate announcements. As a result of postponing more informed
trades, investor consensus would decline after the event. Furthermore, countries with higher good government indices
8



Table 4
Residual Trading Volume and Earnings Announcement Driven Disagreement.

Idiosyncratic Volatility (IV) Market Sidedness (MS)

(1) (2) (3) (4) (5) (6)

RTV1 �0.707*** �0.117***

(�5.680) (�3.150)
RTV2 �0.637*** �0.105***

(�5.030) (�2.890)
RTV3 �0.617*** �0.094***

(�4.860) (�2.690)

Firm-Level Controls
AbRet �0.832*** �0.810*** �0.789*** �0.570*** �0.530*** �0.463***

(�4.690) (�4.540) (�4.430) (�3.740) (�3.690) (�3.600)
MV �0.251*** �0.208*** �0.235*** �0.256*** �0.185*** �0.233***

(�3.450) (�2.840) (�3.210) (�2.810) (�2.580) (�2.730)
MB 0.338 0.367 0.405 0.293 0.295 0.294

(0.360) (0.390) (0.430) (0.720) (0.720) (0.720)
Volatility 0.251 0.262 0.156 0.163 0.167 0.207

(1.110) (1.150) (1.310) (1.060) (1.090) (1.370)
Analyst 0.234 0.238 0.227 0.341 0.331 0.330

(1.640) (1.670) (1.570) (0.650) (0.630) (0.630)

Country-Level Controls
TransCost �0.123*** �0.121*** �0.116*** �0.318*** �0.138*** �0.604***

(�5.540) (�5.470) (�5.200) (�3.030) (�3.010) (�3.060)
GDPpc �0.312 �0.306 �0.297 �0.385 �0.396 �0.418

(�1.360) (�1.270) (�1.140) (�1.240) (�1.280) (�1.350)
NumFirms �0.320 �0.334 �0.329 �0.318 �0.339 �0.330

(�0.860) (�0.980) (�0.930) (�0.660) (�0.700) (�0.680)
CountrySize �0.108 �0.117 �0.098 �0.492 �0.509 �0.483

(�1.500) (�1.640) (�1.630) (�1.560) (�1.620) (�1.510)
GDPgrowth 0.748 0.732 0.715 0.540 0.263 0.038

(0.600) (0.510) (0.410) (0.600) (0.300) (0.200)
IH 0.283 0.284 0.283 0.811 0.819 0.808

(0.200) (0.200) (0.100) (0.270) (0.270) (0.260)
GGI �0.201** �0.198** �0.200** �0.233** �0.238** �0.243**

(�1.980) (�2.040) (�1.990) (�1.980) (�1.970) (�1.980)

R2 0.048 0.043 0.042 0.055 0.047 0.041
Obs 3541 3541 3541 3541 3541 3541

Notes: T-statistics are shown in parentheses below each coefficient. All variables are defined in Appendix. ***, **, and * indicate significance at the 1%, 5%, and
10% level, respectively.
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are connected with lower post-announcement disagreement. This is justifiable in that stronger protection of private property
encourages the participation of informed arbitrageurs during the announcement period (Morck et al., 2000).

5.4. Robustness checks

To ensure that the above finding is robust, we conduct several checks on the negative relationship. For brevity, we only
report the estimated coefficient on residual trading volume (RTV1, RTV2, and RTV3) in Table 5. Panel A examines whether the
negative coefficient holds if we measure investor disagreement over one week or one month around a financial disclosure.
The coefficient suggests that the arbitrary choice of time horizons does not drive our results. In Panel B, we run one pooled
regression for all stocks that share the same estimates to recompute RTV. The coefficients on RTV are similar, implying they
are independent of Kaniel’s et al. (2012) estimation methodology. Panel C repeats the regression using Fama and MacBeth
(1973) approach and we obtain analogous evidence to that in Table 4. Panel D presents the results when using a pseudo-
announcement date that we obtain by subtracting a randomly selected number1 of trading days from the actual-
announcement date (So & Wang, 2014). We discover no significant effect of RTV, which acts as a placebo test for our main find-
ings. Given a disproportionately large number of US observations in Table 1, Table 5 Panel E re-estimates the model of Eq. (8)
after removing them from the sample.2 Our findings indicate that the preceding inference remains valid.

As suggested by previous work, investors react more vigorously to news disclosed by low-uncertainty firms. If that is true
to some extent, the impact of residual trading volume is expected to attenuate for companies publishing quality earnings
news. To examine this idea, we measure information uncertainty with both firm size (MV) and firm age (Age) in accordance
1 We derive the random number from a uniform distribution ranging from 30 to 60 days.
2 In addition, we conduct similar checks by dropping the observations from Poland and Vietnam, respectively, which yields qualitatively analogous results to

those reported in Table 5 Panel E.
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Table 5
Robustness Checks.

Idiosyncratic Volatility (IV) Market Sidedness (MS)

RTV1 RTV2 RTV3 RTV1 RTV2 RTV3

Panel A: Different Time Horizons
One Week �0.641*** �0.603*** �0.705*** �0.106*** �0.126*** �0.129***

(�4.170) (�3.870) (�4.530) (�2.580) (�2.960) (�3.010)
One Month �0.286*** �0.267*** �0.353*** �0.167*** �0.137*** �0.099**

(�3.270) (�3.200) (�3.370) (�2.780) (�2.890) (�2.570)

Panel B: Different Estimations on RTV
�0.570*** �0.569*** �0.572*** �0.123** �0.124** �0.116**

(�3.710) (�3.710) (�3.640) (�2.360) (�2.370) (�2.170)

Panel C: Fama-Macbeth Regressions
�0.556** �0.550** �0.554*** �0.084** �0.101** �0.108**

(�2.240) (�2.230) (�3.220) (�2.210) (�2.210) (�2.240)

Panel D: Placebo Tests
�0.667 �0.694 �0.778 �0.201 �0.196 �0.188
(�1.220) (�1.300) (�1.540) (�1.440) (�1.370) (�1.240)

Panel E: Removing US Firms
�0.464** �0.457** �0.456** �0.210*** �0.201** �0.218***

(�2.530) (�2.340) (�2.290) (�2.730) (�2.340) (�2.990)

Panel F: Subsample Analyses on MV
Low MV �0.789*** �0.694*** �0.800*** �0.210*** �0.171** �0.167**

(�3.610) (�4.930) (�4.810) (�2.730) (�2.470) (�2.450)
High MV �0.684*** �0.474*** �0.606*** �0.086*** �0.089*** �0.076**

(�2.730) (�3.130) (�2.710) (�2.700) (�2.730) (�2.490)

Panel G: Subsample Analyses on Age
Low Age �0.803*** �0.693*** �0.776*** �0.137** �0.107*** �0.100***

(�4.590) (�3.390) (�4.060) (�2.100) (�2.810) (�2.760)
High Age �0.532** �0.532*** �0.558*** �0.113** �0.073** �0.078**

(�2.510) (�2.720) (�2.660) (�2.160) (�2.210) (�2.130)

Notes: For simplicity, only estimated coefficients on residual trading volume (RTV1, RTV2, and RTV3) are reported. T-statistics are shown in parentheses
below each coefficient. All variables are defined in Appendix. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
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with Zhang (2006). Simply put, a larger MV (Age) represents a lower information uncertainty. Next, we run the identical
regression as Eq. (8) based on two subsamples categorized by MV (Age) in Panel F (G). The coefficient of interest stays sig-
nificantly negative across the subsample regressions, which are akin to those in Table 4. Noticeably, a smaller estimate value
for the high MV (Age) group agrees with our conjecture that investor response is more susceptible to an earnings announce-
ment with less uncertainty. To conclude, these findings in Tables 4 and 5 corroborate our first hypothesis.

5.5. Moderating effects

To gain a better understanding of why informed trades are postponed after an earnings announcement, H2 and H3
explore the motives behind this behavior. The next analysis examines these hypotheses, which aims to rationalize the neg-
ative impact of informed trading on earnings announcement driven disagreement.

To assess H2, we re-estimate Eq. (8) after including the measure of information asymmetry (GH) and its interaction with
RTV. For an easier exposition, only the concerned estimated coefficients are reported in Table 6. As shown, the negative inter-
dependence between RTV and IV (MS) is consistent with our prior results. In the meantime, the interaction is significant and
negative no matter how we measure residual trading volume and investor disagreement. These findings illustrate that a less
transparent trading environment magnifies the negative impact of RTV on IV (MS). In other words, higher information asym-
metry galvanizes informed investors to deliver more transactions in the post-event period, which pushes up the level of dis-
agreement simultaneously. In summary, our results lend support to H2, confirming that information asymmetry may be one
credible driver of delaying informed trading.

To investigate H3, we likewise modify Eq. (8) by adding the proxy for investor attention (GSV) and its interaction with RTV
and present the estimation result in Table 7. When gauging investor disagreement by idiosyncratic volatility in Column (1),
the coefficient on RTV1 is �0.422 with a t-statistic of �3.720. This negative sign complies with our earlier idea that low
earnings-announcement informed trading gives rise to post-event investor disagreement. More importantly, the interaction
between RTV1 and GSV is �0.078, suggesting that more investor attention strengthens the negative association between
RTV1 and IV. We witness similar findings in Columns (2) and (3) when using RTV2 and RTV3 to capture residual trading vol-
ume, respectively. As for market sidedness (MS), the negative interaction continues, although we capitalize on different mea-
sures of RTV. Overall, we document evidence in favor of H3. Alternatively, informed investors delay their trades due to
greater public attention, thereby leading to earnings announcement driven disagreement.
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Table 6
Moderating Effects of Information Asymmetry.

Idiosyncratic Volatility (IV) Market Sidedness (MS)

(1) (2) (3) (4) (5) (6)

RTV1 �0.758*** �0.109**

(�6.290) (�2.090)
GH*RTV1 �0.129*** �0.059***

(�2.830) (�2.850)
RTV2 �0.688*** �0.099***

(�5.630) (�2.900)
GH*RTV2 �0.152*** �0.081***

(�2.930) (�2.610)
RTV3 �0.655*** �0.098***

(�5.440) (�2.900)
GH*RTV3 �0.228*** �0.116***

(�3.490) (�2.660)
GH 0.025** 0.032** 0.038*** 0.014** 0.028** 0.046***

(2.000) (2.490) (2.830) (2.250) (2.500) (2.790)
Firm-Level Controls Yes Yes Yes Yes Yes Yes
Country-Level Controls Yes Yes Yes Yes Yes Yes
Adjusted R2 0.054 0.049 0.050 0.037 0.033 0.039
Observation 3541 3541 3541 3541 3541 3541

Notes: For brevity, only estimated coefficients concerned are reported. Information asymmetry is measured by the adverse selection cost of bid-ask spreads
(GH). T-statistics are shown in parentheses below each coefficient. All variables are defined in Appendix. ***, **, and * indicate significance at the 1%, 5%, and
10% level, respectively.

Table 7
Moderating Effects of Investor Attention.

Idiosyncratic Volatility (IV) Market Sidedness (MS)

(1) (2) (3) (4) (5) (6)

RTV1 �0.422*** �0.174***

(�3.720) (�2.630)
GSV*RTV1 �0.078*** �0.016***

(�2.820) (�2.890)
RTV2 �0.246*** �0.168**

(�3.980) (�2.550)
GSV*RTV2 �0.099** �0.018***

(�2.260) (�2.960)
RTV3 �0.246*** �0.126**

(�3.000) (�2.170)
GSV*RTV3 �0.095** �0.012***

(�2.220) (�2.620)
GSV �0.081** �0.172** �0.179** �0.037** �0.032** �0.059**

(�2.240) (�2.510) (�2.530) (�2.260) (�2.220) (�2.410)
Firm-Level Controls Yes Yes Yes Yes Yes Yes
Country-Level Controls Yes Yes Yes Yes Yes Yes
Adjusted R2 0.063 0.059 0.059 0.061 0.053 0.042
Observation 3541 3541 3541 3541 3541 3541

Notes: For brevity, only estimated coefficients concerned are reported. Investor attention is measured by abnormal Google search volume (GSV). T-statistics
are shown in parentheses below each coefficient. All variables are defined in Appendix. ***, **, and * indicate significance at the 1%, 5%, and 10% level,
respectively.
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6. Conclusion

Using the intraday data in 30 countries, this study takes a first step to empirically investigate whether investor disagree-
ment converges or diverges after an earnings announcement in the international context. We document strong evidence in
line with the idea that financial reporting worsens post-event disagreement, which is dubbed earnings announcement driven
disagreement by this paper.

Next, we develop a story about informed trading to explain why an information event exacerbates ex-post disagreement.
Specifically, we discover a negative association between event-period informed trading and earnings announcement driven
disagreement after controlling for various firm- and country-level variables. In addition, the negative relationship survives
several robustness checks. Taken together, these results appear to demonstrate that investors who develop private informa-
tion from corporate disclosures would extend their informed trades to the post-event interval, thus, driving a polarization of
contemporaneous beliefs.
11



T. Chen Journal of International Accounting, Auditing and Taxation 43 (2021) 100379
Moreover, we probe the rationale behind delay informed trading. As suggested by empirical evidence, we corroborate that
greater information asymmetry (investor attention) spur informed investors to avoid higher trading costs (greater public
scrutiny) neighboring an earnings announcement by enforcing more post-event trades, consequently inducing earnings
announcement driven disagreement.

Finally, caution should be exercised in interpreting our findings because of several limitations facing this paper. First, our
conclusion may not hold if using other measures of investor disagreement and informed trading. Second, the measurement
error seems unavoidable for our proxies. Third, the reliability of statistical inference is constrained by one-year sample per-
iod. Fourth, some country-level institutional variables are likely missing in specifying our baseline model, such as cross-
listings (Cormier, Houle, & Ledoux, 2013).
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Appendix. Variable definitions

Dependent Variables:

IV
 Idiosyncratic volatility, which is the average standard deviation of residuals from the intraday CAPM

model over the post-event window ranging from day d + 2 to d + 11 where d is the date of an earnings
announcement. (Boehme et al., 2006).
MS
 Market sidedness, which is the average correlation between daily standardized buys and standardized
sells over the post-event window ranging from day d + 2 to d + 11 where d is the date of an earnings
announcement. (Sarkar & Schwartz, 2009).
Independent Variables:

RTV1
 First measure of residual trading volume, which is the residual of a regression of the excess trading

volume on absolute values of abnormal returns (Hope et al., 2009).

RTV2
 Second measure of residual trading volume, which is the residual of a regression of the excess trading

volume on absolute values of abnormal returns and firm size (Ziebart, 1990).

RTV3
 Third measure of residual trading volume, which is the residual of a regression of the excess trading

volume on absolute values of abnormal returns, firm size, institutional ownership, transaction costs, and
market-wide trading volumes (Bamber, Barron, & Stevens, 2011).
Other Variables:

EXVOL
 Logarithm of cumulative trading volume over the three-day event window minus its mean over the

sample period.

AbRet
 Logarithm of absolute values of the sum of market-adjusted abnormal returns over the three-day event

window.

MV
 Logarithm of average market values over the three-day event window.

InstOwn
 Average institutional ownership over the three-day event window.

Price
 Logarithm of closing prices two days before an earnings announcement.

M_Vol
 Logarithm of the percentage of shares traded over the three-day event window.

GH
 Measure of information asymmetry, which is the adverse selection component of bid-ask spreads

estimated according to the Glosten and Harris (1988) model.

GSV
 Measure of investor attention, which is the average abnormal Google search volume over the three-day

event window. Abnormal Google search volume equals to Google search volume minus its median over
the past 8 weeks (Da et al., 2011).
MB
 Average market-to-book ratio over the three-day event window.

Volatility
 Daily volatility over the three-day event window.

Analyst
 Average number of analysts following a stock over the three-day event window.

TransCost
 Measure of transaction costs, which is the annual market turnover over market capitalization.

GDPpc
 Logarithm of per capita gross domestic product in US dollars.
12
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NumFirms
 Number of listed firms.

CountrySize
 Logarithm of geographical size in square kilometers.

GDPgrowth
 Variance of GDP growth rates.

IH
 Industry Herfindahl index, which is calculated based on the sale value of firms in one industry over that of

all firms (Morck et al., 2000).

GGI
 Good governance index, which is the average of three relevant indexes taken from La Porta, Lopez-de

Silanes, and Shleifer (1999), including the government corruption, private property expropriated by the
government, and government repudiating contract.
Age
 Number of years after listing.
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