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Abstract

This study investigates whether short sellers trade the stocks of suppliers on customer
information. Using the daily short-selling data derived from the Trades and Quotes-Regu-
lation SHO database, we find that short sellers exploit the earnings news of major custom-
ers to trade the supplier stocks. Our cross-sectional tests show that short sellers’ trading on
customer information is reduced when the suppliers and customers have common analysts
or a higher percentage of common transient institutional investors, and is exacerbated for
supplier—customer pairs when the supplier is more economically linked with the customer
or when the short-sale constraint of the supplier is lower. Further analyses indicate that
though short sellers’ trading on customer information is mainly driven by their superior
ability to interpret the public information of the customers, we find some evidence that
short sellers trade on private information of the customers. This study identifies the inter-
mediary role of short sellers in incorporating customer-specific information into the suppli-
er’s stock price and mitigating the supplier—customer anomaly. It adds to a growing body
of studies on information transfer along supply chains.
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1 Introduction

A large body of studies have documented that a firm’s value creation is materially affected
by the operating behaviors of its major customers, such as financial distresses (Titman
1984; Hertzel et al. 2008; Kolay et al. 2016), financing decisions (Kutsuna et al. 2016),
horizontal mergers and acquisitions (Bhattacharyya and Nain 2011), and financial report-
ing misconducts (Kang et al. 2012). These studies suggest that the information of major
customers could be useful to investors for valuing supplier firms. Our study focuses on the
earnings news of customers and investigates the short selling of supplier’s stock based on
customer information.'

Researchers have found evidence that investors take the information of major custom-
ers into account upon making trading decisions on supplier firms (e.g., Hertzel et al. 2008;
Pandit et al. 2011; Madsen 2017). However, the extant literature largely infers indirectly
from the stock price reactions of supplier firms to their major customers’ news due to the
detailed trading data limitation. Relying on the daily short-selling data derived from the
TAQ-RegSHO database, the first objective of this study is to provide direct and robust evi-
dence on whether investors, short-sellers in particular, exploit major customers’ informa-
tion in trading supplier stocks.

Short sellers have long been recognized as well-informed and sophisticated investors
(e.g., Christophe et al. 2004; Desai et al. 2006; Engelberg et al. 2012; Khan and Lu 2013;
Lee 2016; Choy and Zhang 2019). Prior studies have suggested that the information advan-
tage of short sellers could be derived from either private information or their sophisticated
skills in interpreting public information. Short sellers have exceptional skills in collecting
and processing the relevant information of a firm so that they can profit by taking a short
position on overvalued stocks. Cohen and Frazzini (2008) find that the stock prices of sup-
plier firms adjust with a lag to the news of their major customers, generating return pre-
dictability (i.e., customer—supplier anomaly). The customer—supplier anomaly offers short
sellers the opportunity to profit from trading the supplier stocks.

Short sellers tend to target firms with higher information asymmetry (Desai et al. 2006;
Khan and Lu 2013). Prior studies have identified several forces that can promote the infor-
mation transfer along the supply chain and mitigate the customer—supplier anomaly. Spe-
cifically, Cohen and Frazzini (2008) document that institutional investors that own both the
customer and the supplier are more attentive to the customer—supplier link and reduce the
customer—supplier anomaly. Luo and Nagarajan (2015) reveal that supply chain analysts,

! On average, suppliers are substantially smaller than customers and highly dependent on their customers
(e.g., Cheung et al. 2020; Fee et al. 2006). Cheung et al. (2020) report that the median value of total assets
($ in million) is $178 for suppliers and $5572 for customers, and the median sales dependence of suppliers
on customers is 15% and the median cost dependence of customers on suppliers is 0.2%. Hence, the suppli-
er’s information is likely to have little material value for short sellers to trade customer stock, whereas cus-
tomer information should be more valuable to investors and more likely to attract the attention of short sell-
ers. Furthermore, current accounting standards in the U.S. (SFAS 14 and SFAS 131) require public firms
to disclose major customers (greater than 10% of sales), but not major suppliers. Therefore, we can directly
identify a firm’s all major customers but cannot identify a firm’s all major suppliers. SFAS 14 and 39 stipu-
late that “if 10% or more of the revenue of an enterprise is derived from sales to any single customer, that
fact and the amount of revenue from each such customer shall be disclosed.”.
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who simultaneously follow both suppliers and customers, are better able to incorporate
customer-specific information in generating earnings forecasts for the supplier firms and
improve the efficiency of supplier firms’ valuations. Following this line of inquiry, the sec-
ond objective of this study is to examine whether short sellers’ trading on customer news
is reduced when the supply chains share the same analysts or the common institutional
investors.

Customer information can be more valuable to investors and more likely to attract the
attention of short sellers when suppliers are highly dependent on their customers or have a
longer relationship with their customers (e.g., Pfeffer and Salancik 1978). Thus, the third
objective of this study is to examine whether short sellers’ trading on customer news is
more pronounced for supplier—customer pairs with stronger economic ties.

We utilize the short-selling data of the TAQ-RegSHO database from January 3, 2005
to July 6, 2007 and the supplier—customer information from the COMPUSTAT segment
files to construct a sample of 2643 supplier—customer-quarterly observations. We focus on
the short selling activities of supplier stocks around the quarterly earnings announcements
(QEA) of their major customers. Our results reveal that the cumulative abnormal volume
of short-sales (CAVSS) of the supplier stocks during an event window of [— 10, 10] days
is significantly higher when a major customer reports more negative unexpected earnings.
The results suggest that short sellers exploit the information pertinent to major customers
in their trading decisions of supplier stocks. Our findings are robust to various alterna-
tive event windows, an alternative measure of short selling volume, the inclusion of sup-
plier—customer pair fixed effects, the control for the effect of overpricing, and consideration
of information leakage.

We conduct cross-sectional tests on whether short sellers’ trading on the customer-spe-
cific information varies with the characteristics of the supplier—customer relationship and
information environment. We find that short sellers’ trading on customer news is mitigated
when the suppliers and their customers have common analysts or a higher percentage of
common transient institutional investors,? but is exacerbated when the supplier—customer
pairs have stronger economic ties measured by higher dependence of the supplier on the
customer,’ or longer duration.

Furthermore, we explore whether short sellers trade on public or private information
regarding major customers to identify the underlying channel of the information advantage
of short sellers in two ways. First, we focus on the CAVSS in the event window of [— 10,
— 1] days before and the event window of [0, 10] days after the QEA of the major custom-
ers. We observe a significantly negative association between the CAVSS and the custom-
ers’ unexpected earnings for the event window of [0, 10] days, but an insignificant asso-
ciation for the event window of [—10, —1] days.4 Second, we examine the time varying

2 In this study, we only consider transient institutional investors as previous research has generally con-
firmed that unlike dedicated institutional investors who are long-term active monitors and quasi-indexers
who are passive investors, transient institutional investors provide information through frequent trading
(Bushee 1998; Yan and Zhang 2009). We follow Bushee (1998) and label institutional investors as transient,
dedicated or quasi-indexing institutional investors.

3 As shown in Sect. 5.4.2, we measure the dependence of supplier on customer based on the percent-
age of sales to the customer or product complexity proxied by R&D expenditures over total assets. Firms
with R&D expenditures over total assets above the year-quarter median in the quarter before the earnings
announcement of the customer have high product complexity.

4 We obtain similar results with various alternative event windows including [0, 5], [-5, —1], [0, 3] and
[—3, — 1] days, respectively. Alternatively, we restrict our sample to the QEA of customers in the first year
of the customer—supplier relationship, which likely precedes the public disclosure of the relationship to the
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effect of the association between the daily abnormal short-sale volume of the supplier firm
and the standardized unexpected earnings (SUE) of the customers across an event window
of [-10, 10] days. On average, we find insignificant associations on days before earnings
announcements, and significantly negative association on day 0, 3, 4, 6, 7 and 8 after the
earnings announcement, suggesting continuous short selling activities. We further explore
the circumstances where short sellers trade on private information of customers, and find
short sellers’ significant abnormal trading of supplier stocks on days -4 and -5 before earn-
ings announcements when the supplier—customer pairs do not share the same analysts or
have fewer common transient institutional investors. Taken together, our results suggest
that though the abnormal short selling activities of supplier stocks are largely driven by
the public information of major customers, short sellers also trade on customer private
information in the circumstances where investors of suppliers are inattentive to customer
information.

We conduct several additional analyses to strengthen the validity of our findings. First,
we test how short-sale constraints of suppliers (proxied by institutional ownership and an
indicator of stocks exempted from uptick tests) affect our analysis and find that our results
are more pronounced for supplier—customer pairs when the short-sale constraints of suppli-
ers are lower. Second, following Israeli et al. (2017), we decompose the unexpected earn-
ings of customers into macro-based component and firm-specific component and find that
short sellers mainly trade on the firm-specific earnings information of customers. Third, we
test and find that the customer’s unexpected earnings indeed predict the supplier’s future
operating performance, suggesting that short selling on customer earnings information can
be profitable. Finally, we assess the economic consequence of short sellers’ trading on the
customer-specific information by testing whether short sellers’ trading increases the incor-
poration of customer information into the supplier’s stock prices. Our results show that the
contemporary association between customer and supplier stock returns is significantly pos-
itive for the supplier—customer pairs with higher short-sale volume of supplier stocks and
negative customer unexpected earnings. It suggests that short sellers promote the timely
incorporation of customer information into the supplier’s stock prices and enhance the
stock price efficiency for the suppliers.

Our study contributes to the literature in several ways. First, it adds to a growing body
of studies on information transfer along supply chains (e.g., Hertzel et al. 2008; Pandit
et al. 2011; Madsen 2017). Prior studies infer that market participants such as equity inves-
tors take major customers’ information into account when making decisions about supplier
firms (Hertzel et al. 2008; Pandit et al. 2011; Guan et al. 2015; Kim et al. 2015; Luo and
Nagarajan 2015; Gong and Luo 2018). We further provide direct evidence that investors,
short sellers in particular, exploit customer information to trade supplier stocks.

Second, this study contributes to the debate on the underlying channels that provide
information advantages to short sellers. Some studies show that short sellers’ trading
advantages originate from their access to private information (e.g., Christophe et al.
2004, 2010; Karpoft and Lou 2010; Massoud et al. 2011; Khan and Lu 2013), while oth-
ers attribute short sellers’ trading advantages to their superior ability to interpret public
information (e.g., Dechow et al. 2001; Engelberg et al. 2012). We focus on informa-
tion environments along supply chains (i.e., common analysts and common transient

Footnote 4 (continued)

market (Alldredge and Cicero 2015). We do not find any negative association between the CAVSS and the
unexpected earnings of the customers in this subsample.

@ Springer



Capturing the straw in the wind: do short sellers trade on customer... 1367

institutional investors) and find evidence supporting both arguments. On the one hand,
we observe an abnormally high short-sale volume of supplier stocks immediately after
the negative earnings announcement by major customers, indicating that the trading
advantages of short sellers are largely derived from their superior ability to process
public information. On the other hand, we find that short sellers trade on private infor-
mation of customers when suppliers’ investors are inattentive to customer information,
supporting short sellers’ access to firm private information.

Third, our study contributes to the literature on the customer—supplier anomaly.
Since Cohen and Frazzini (2008) identify the customer—supplier anomaly, several stud-
ies have explored the determinants of this anomaly (e.g., Pandit et al. 2011) and identify
various factors that mitigate this anomaly (Luo and Nagarajan 2015; Madsen 2017). Our
study further uncovers that an important type of investors, namely short sellers, can
accelerate the flow of information along supply chains and mitigate the customer—sup-
plier anomaly.

In a concurrent study, Dai et al. (2017) examine whether short sellers trade on news
of related firms and find that short sellers trade on public customer news. Our study is
distinct from Dai et al. (2017) in four important ways. First, Dai et al. (2017) explore
the relationship between abnormal short selling of supplier stocks and post-news cus-
tomer stock returns; we examine the relationship between abnormal short-sale of sup-
plier stocks around the quarterly earnings announcements of their major customers and
the standardized unexpected earnings of the customers. The post-news customer returns
in their study capture not only the news specific to the focal customers but also con-
temporaneous market-wide or industry-related news. In contrast, our use of the unex-
pected earnings of the customers can rule out the confounding effect of potential non-
customer-specific events, which enables our research design to more directly test the
research question about information transfer along supply chains.

Second, both Dai et al. (2017) and our study explore the moderating factors of infor-
mation transfer but analyze different characteristics and information environments. Dai
et al. (2017) focus on the information asymmetry of suppliers, i.e., the media coverage,
institutional owners and analyst coverage of suppliers. In contrast, we focus on the fea-
tures of supply chains, i.e., common analyst, common transient institutional investors,
and the economic ties between a supplier and its major customer.

Third, both Dai et al. (2017) and our study explore the information sources of short
sellers in trading decisions and find that short sellers trade on public information of cus-
tomers. Moreover, by taking the information environments of supply chains into consid-
eration, our granular analyses further reveal that short sellers trade on private informa-
tion of customers when the suppliers’ investors are inattentive to customer information
as well.

Finally, we explore two additional research questions over and beyond Dai et al. (2017),
which are related to the economic consequence of short selling and the effect of short-sale
constraints of suppliers on customer information. We find that short selling on customer
information promotes the incorporation of customer information into supplier stock price,
especially when customer information is negative, and that short-sale constraints of suppli-
ers reduce short sellers’ trading on customer information.

The remainder of this paper proceeds as follows. Section 2 reviews the literature and
develops hypotheses. Section 3 describes the data. Section 4 presents the research design.
Section 5 reports the main findings and additional results. Section 6 explores the economic
consequence of the trading strategy of short sellers based on customer information, and
Sect. 7 concludes.
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2 Literature review and hypothesis development

Extant literature shows that customer information can predict its suppliers’ performance.
Any shock to a major customer firm will have a resulting effect on the performance of
its suppliers. For example, the supplier firms experience high replacement costs (Titman
1984; Kolay et al. 2016), and suffer wealth loss at bankruptcy filings by their major cus-
tomers (Hertzel et al. 2008). Many other events including earnings announcements, finan-
cial restatements, horizontal merger and acquisition, and initial public offerings of major
customers exert spillover effect on supplier firm’s performance as well (Bhattacharyya and
Nain 2011; Pandit et al. 2011; Kang et al. 2012; Kutsuna et al. 2016). The interplay and
information complementarities between suppliers and customers along a supply chain net-
work can thus be exploited by a variety of market participants for decision making pertain-
ing to supplier firms that includes analyst earnings forecasts (Luo and Nagarajan 2015),
loan contracting (Kim et al. 2015), and insider trading (Alldredge and Cicero 2015).

Although customer information is essential for investors to predict supplier perfor-
mance, previous studies have found that investors underreact to customer information. In
particular, Cohen and Frazzini (2008) find stock prices of supplier firms do not promptly
incorporate news about their customers, generating predictable subsequent price moves.
Chen et al. (2016) find similar results in the bond market. This customer—supplier anomaly
can provide short sellers with opportunities to exploit market underreaction to negative
customer information and make profitable trades.

Extant literature has shown that short sellers are informed traders. Christophe et al.
(2004) uncover a significantly negative relationship between unusual levels of short-sell-
ing in the days before the earnings announcement and the immediate post-announcement
change in stock prices, providing evidence of informed short-selling. Khan and Lu (2013)
take advantage of high-frequency short sales data and find significant increases in short
sales immediately prior to large insider sales, suggesting information leakage to short sell-
ers. Compared with general investors, short sellers also have superior ability to collect and
process valuation relevant information. Asquith and Meulbroek (1995) find that short sell-
ers can identify the overpriced stocks and thus make a profit by short selling. Dechow et al.
(2001) show that short sellers can better interpret a firm’s fundamental ratios and accord-
ingly take profitable trading strategies. Desai et al. (2006) provide evidence that short sell-
ers are better able to see through a firm’s accrual quality and identify questionable account-
ing practices than other market participants including analysts and auditors.

In sum, given the evidence on the return predictability of customer information together
with the superior ability of short sellers to obtain and process information, we predict that
short sellers tend to be active in trading the stocks of suppliers around earnings announce-
ments by their major customers.’ To be specific, short sellers are expected to increase
(decrease) their short positions in the stocks of supplier firms if announced customer infor-
mation is negative (positive). Thus, we make the following hypothesis:

5> We also recognize a possibility that short sellers of suppliers don’t exploit the information of customers
due to the following reasons. First, short sellers may trade to exploit liquidity rather than information (Von
Beschwitz et al. 2017). Second, short sellers may not be attentive to the customer information if they don’t
hold or short sell the stocks of customers. Third, even though short sellers are attentive to the information of
customers, they may not use it due to high cost of short selling.

@ Springer



Capturing the straw in the wind: do short sellers trade on customer... 1369

H1 The short-sale volume of the supplier stocks around the major customer’s QEA is neg-
atively associated with the customer’s unexpected earnings

Cohen and Frazzini (2008) document that the return predictability of customer informa-
tion can be attributed to the limited attention of supplier investors. Madsen (2017) finds
that the anticipation of supplier earnings announcement can, to some extent, resolve inves-
tor limited attention to customer information and mitigate returns to the customer—sup-
plier anomaly. An interesting research question is whether varying inattention to the sup-
plier—customer relationships affects short sellers’ trading on customer information.

Menzly and Ozbas (2010) show that the return predictability of customer informa-
tion declines with the levels of analyst coverage and institutional ownership. Many other
researchers provide further evidence that common analysts and common institutional inves-
tors along the supply chain promote the incorporation of customer information into the
stock prices of suppliers and mitigate the supplier—customer anomaly (Cohen and Frazzini
2008; Guan et al. 2015; Luo and Nagarajan 2015; Cen et al. 2017). In other words, finan-
cial analysts and institutional investors common to both the suppliers and customers could
undermine the informational advantages of other informed investors such as short sellers.

Given that short sellers are more likely to target firms with a poor information environ-
ment (Richardson 2003; Desai et al. 2006), they are more likely to direct their attention to
supplier—customer pairs with fewer analysts and institutional investors in common. Short
sellers can find more opportunities to trade the supplier stocks when there is less informa-
tion diffusion along the supply chain with fewer analysts and institutional investors in com-
mon. Furthermore, previous studies have concluded that transient rather than dedicated or
quasi-indexing institutional investors promptly transfer firm information to the market via
frequent trading (Bushee 1998; Yan and Zhang 2009). This leads to our second hypothesis:

H2 The negative association between the short-sale volume of the supplier stocks around
their customers’ QEA and their customers’ unexpected earnings is mitigated for the sup-
plier—customer pairs that have analysts or transient institutional investors in common.

Customer information could be more valuable for customer—supplier pairs with stronger
economic ties. Suppliers who depend more on their customers are likely to be more bound
by the relationship due to the higher switching cost and less bargaining power (Pfeffer and
Salancik 1978; Casciaro and Piskorski 2005). As a result, they are more sensitive to their
major customers’ performance. Suppliers and customers in a long-term relationship are
more likely to form relational embeddedness (Polidoro et al. 2011). Relational embedded-
ness is characterized by closeness and trust (Moran 2005; Dong et al. 2015), which encour-
age coordinative activities and increase supply chain integration. Therefore, the duration of
the supplier—customer relationship affects the strength of economic links between the sup-
plier and customer. We thus predict that the negative relation between the unexpected earn-
ings of the customer and the short-sale volume of the supplier stocks is more pronounced
when the supplier firm is more dependent on its major customer and has a longer relation-
ship with the major customer. This leads to our third hypothesis:

H3 The negative association between the short-sale volume of the supplier stocks around
their customers’ QEA and their customers’ unexpected earnings is more pronounced for
supplier—customer pairs where the dependence of the supplier on the customer is higher or
the relationship duration is longer.
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3 Data and sample
3.1 Short-sales data

Our daily short sales data are taken from the New York Stock Exchange (NYSE) TAQ-
RegSHO database, which provides the short sales transactions for all stocks listed on the
NYSE during the pilot period of January 3, 2005 to July 6, 2007. As a result, our sample
period is limited to this time frame. Following Massoud et al. (2011), we aggregate the
transaction-level data to the daily level for each stock.

3.2 Supplier-customer data

We identify supplier—customer relationships from the COMPUSTAT segment files.® Our
method of doing so is similar to that of Fee and Thomas (2004). For each customer, we
determine whether they are a Center for Research in Security Prices (CRSP)/COMPUS-
TAT listed firm. First, we use an algorithm to match customer names to the name file to
obtain the unique customer identifiers, which is a COMPUSTAT segment file, and select
the one with the smallest difference. Then, we conduct a visual inspection and use indus-
try information to verify whether the one selected is indeed the customer of the supplier.
Finally, we match the customer identifiers to identifiers in the COMPUSTAT, CRSP,
Thomson Reuters (13f) Institutional Holdings and Institutional Brokers’ Estimate System
(I/B/E/S) databases to obtain fundamental customer information and information on insti-
tutional shareholdings and financial analysts. We exclude suppliers in the financial indus-
tries (Standard Industrial Classification (SIC) codes between 6000 and 6999).

3.3 Otherdata

The financial data are obtained from the COMPUSTAT database and the daily stock mar-
ket data are obtained from the CRSP database. Information on the institutional investors
are taken from Thomson Reuters (13f) Institutional Holdings database and financial analyst
data from the I/B/E/S database.

4 Research design
To determine whether short sellers trade on customer information (H1), we carry out an
event study around the customer QEA. The regression model is specified as follows:

CAVSS|_10,10) = % + a; CustomerSUE + a,Size + a;Leverage
+ a,ROA + s BM + agSalesGrowth + o, Idiosyncraticrisk; 3y _yy

+ agReturn;_zo 1) + agVolume, 3o 11y + Zj(xzj Quarter, e))

+ ) @y IND, +©

® The majority of previous research on U.S. supplier—customer relationships in accounting and finance
use the same data source (for example, Fee and Thomas 2004; Fee et al. 2006; Cohen and Frazzini 2008;
Banerjee, Dasgupta, and Kim 2008; Hui et al. 2012).
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CAVSS[_ 1o, 10]7 is the cumulative abnormal short-sale volume on supplier firms over the
event window of [—10, 10] days around the customer QEA, deflated by common shares
outstanding. The abnormal short-sale volume is the daily short-sale volume minus nor-
mal short-sale volume which is the average short-sale volume over the estimation window
of [-30, —11] days.® Customer SUE is the standardized unexpected earnings of custom-
ers. We measure SUE as the actual earnings per share at quarter 1 minus expected earn-
ings per share at quarter ¢, scaled by the stock price at the end of the fiscal quarter. We
use the actual earnings per share in the same quarter of the previous year as a proxy for
the expected earnings per share in quarter 7. Following Massoud et al. (2011), we control
for firm size (Size), firm leverage (Leverage), return on assets (ROA), book-to-market ratio
(BM), sales growth, idiosyncratic risk (Idiosyncratic risk;_so _ 1)), stock returns during the
estimation window (Refurn;_s, _,y)), average daily trading volume over common shares
outstanding during the estimation window (Volume,;_3, _;;)), industry fixed effects based
on Fama-French 48 industries (IND), and year-quarter fixed effects (Quarter) of the sup-
plier firms. Detailed variable definitions are presented in the Appendix. If H1 holds, «,
would be significantly negative. Standard errors are clustered by supplier—customer pair.

5 Empirical results
5.1 Descriptive statistics

Table 1 presents the descriptive statistics for the main variables used in the empirical anal-
ysis. To mitigate the effect of outliers, we winsorize all continuous variables at the 1st
and 99th percentiles. Our full sample used in the regression analyses contains 2643 sup-
plier—customer-quarters. The mean CAVSS|_ ¢, is 0.156 percent of the common shares
outstanding, while the mean CAVSS|_,, _ ) (CAVSSy o) is 0.079 (0.077) percent of the
common shares outstanding. If we use the event window of [—5, 5] days relative to the cus-
tomer QEA to capture the short selling activities, the mean CAVSS,_s s, is 0.097 percent of
the common shares outstanding, and the mean CAVSS|_s _; (CAVSS, 5)) is 0.031 (0.066)
percent of the common shares outstanding. It appears that the short-sale volume is higher
after the customer earnings announcement, compared to that before the announcement.

The mean (median) Customer SUE is —0.011 (0.002), which suggests that more
than half of the customer QEAs have a positive earnings surprise. For supplier firms,
the mean Size is 7.642 and mean Leverage is 25%. The mean ROA is 1.7%. The mean
BM and Sales growth for suppliers are 0.444 and 13.9%, respectively. The average idi-
osyncratic risk of the supplier firms estimated over the estimation window of [— 30,
—11] days is 0.016, and the average stock return of the supplier firms over this window
is 0.001 which approaches 0, thus suggesting that little information of supplier firms
has been disclosed during the estimation window. The average trading volume over
common shares outstanding of the supplier firms is 8.323 over the estimation window,
and the average R&D expenditures over total assets of the supplier firm is 0.7%.

7 Alternatively, we examine the short selling activities in the event window of [—5, 5] and [—3, 3] days
relative to the QEAs of customers and report results in Tables 3 and 4.

8 Alternatively, we use the average daily short-sale volume of each supplier firm in our sample excluding
observations in the event window of [— 10, 10] days relative to the QEAs of customers to measure normal
short-sale volume, and find our main results are qualitatively unchanged.

@ Springer



1372 1.-M. Haw et al.

Table 1 Descriptive statistics

Variable Obs MEAN STD MIN Ql MEDIAN Q3 MAX

CAVSS,_ 10, 10 2643 0.156 1.512 -5.006 —0.438 0.065 0.695  5.708
CAVSS,_10,-1; 2643 0.079 0924 -2754 -0291 -0.002 0366  3.723
CAVSS,, 105 2643 0.077 1013 -4956 -0.354 0.000 0432  6.197
CAVSS,_s 5 2643 0.097 1.073 -11.813 -0.301 0.004 0.387  7.449
CAVSS,_s _1; 2643 0.031 0.608 -5527 -0.185 -0.017 0.163  5.079
CAVSSy 5, 2643 0.066 0.679 -6.286 —0.199 -0.007 0230 5.128
Customer SUE 2643 —0.011 0.089 -0.561 —0.004 0.002 0.007  0.249
Size 2643 7.642 1.384 4.811 6.691 7.615 8.548 11.566
Leverage 2643 0.250 0.172  0.000 0.134 0.233 0.353  0.750
ROA 2643 0.017 0.021 -0.071  0.010 0.017 0.026  0.097
BM 2643 0.444 0262 -0.125 0.252 0.413 0.591  1.308
Sales growth 2643 0.139 0.265 -0.496 0.012 0.095 0215  1.566
Idiosyncratic risk;_3o _;;; 2643 0.016 0.008 0.005 0.010 0.014 0.019  0.045
Return;_3, _ 1y 2643 0.001 0.004 -0.012 -0.002 0.001 0.003  0.012
Volume,_, _;; 2643 8.323 6.489 0.752 4.007 6.452 10.484 36.273
R&D/total assets 2643 0.007 0.012 0.000 0.000 0.000 0.011  0.057
Sales dependence 2277 0.159 0.100 0.002 0.100 0.130 0.190  0.780
Duration 2643 5.132 4348 1.000 2.000 4.000 7.000 30.000
COMAN 2643 0.337 0.473 0.000 0.000 0.000 1.000  1.000
%COMTRA 2643 0.133  0.074 0.000 0.091 0.143 0.185  0.290
CAR,_ 10, 10/ 2325 0.006 0.087 -0.242 —-0.044 0.005 0.058  0.254

Customer CAR;_ 1, 19 2325 —0.194 2.609 -9.140 —-0.638 —0.008 0.396 10.457

Definitions of variables are provided in the Appendix

For the supplier—customer relationships, the average percentage of supplier sales to
a major customer (Sales dependence) is 16% and the average duration is 5.132 years.
In 33.7% of the relationship-years, there are common analysts (COMAN) who follow
both the supplier and customer. On average, 13.3% of the institutional investors of sup-
pliers are transient institutional investors that hold stocks of both the supplier and cus-
tomer (%COMTRA). In the event window of [— 10, 10] days relative to the customer
QEA, the cumulative market-adjusted stock return of the suppliers is 0.6%, and that of
the customers is — 19.4%.

5.2 Main results
We first conduct a univariate analysis and then a multivariate analysis to test whether

short sellers trade on customer information and rely on private or public customer
information, respectively.
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Table 2 Univariate analysis Customer SUE CAVSS,_ 10, 01 CAVSS,_; 5,
D @)

1 0.453 0.297

2 0.133 0.166

3 0.102 0.056

4 0.289 0.172

5 0.108 0.040

6 0.205 0.087

7 —-0.052 -0.019

8 0.114 0.053

9 0.174 0.154

10 0.047 0.015
1-10 diff 0.406%* 0.282%#3%
t value 3.15 3.19

We divide the full sample into ten groups based on Customer SUE
for each year-quarter and examine how the short selling activities
change across the ten groups. This table shows the average abnormal
short-sale volume across groups. CAVSS,_;, ;o; (CAVSS,_s 5)) is the
cumulative abnormal short-sale volume of the suppliers over the event
windows of [—10, 10] ([—5, 5]) days around the QEA of customers
deflated by common shares outstanding and multiplied by 100. **%*
indicates significance at 1% level.

5.2.1 Univariate analysis

Table 2 presents the results of the univariate analysis. We divide the full sample into ten
groups based on the deciles of Customer SUE (1 for the lowest and 10 for the largest cus-
tomer SUE) and examine how short selling activities vary across the groups. Column 1
shows that the cumulative abnormal short-sale volume of the supplier stocks over the event
window of [-10, 10] days relative to the QEA of customers (CAVSS,_,, ;o;) generally
decreases with Customer SUE. The difference in CAVSS,_;, ;o; between the lowest and
the highest Customer SUE groups is significantly positive, as shown in the last line of the
table. The results are qualitatively unchanged when we measure the short-sale volume of
the supplier stocks over the event window of [—35, 5] days (CAVSS,_s s)), as shown in Col-
umn 2.

5.2.2 Multivariate analysis

Table 3 presents the results of the multivariate analysis. Column 1 provides the results from
the regression that does not include the control variables, which shows that the coefficient
on Customer SUE is — 1.087, and significantly negative at the 1% level, suggesting that the
short-sale volume of the supplier stocks in a [10,10] window around the major customer’s
QEA is negatively associated with the customer’s unexpected earnings, consistent with H1.
After controlling for other variables in the regression model (Column 2), we still find a sig-
nificantly negative association between Customer SUE and CAVSS,_ 4 ;o;.- As for the eco-
nomic significance, if Customer SUE decreases from the third quartile (0.007 in Table 1)
to the first quartile (—0.004 in Table 1), CAVSS,_;, ;, increases by 0.01 (0.912*0.011),
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Table 3 Short-sale volume and customer SUE

(¢)) @ 3
[- 10, 10] [- 10, 10] [-5,5]
Intercept 0.144%** 2.100%** 1.092%**
(3.40) (4.91) (4.28)
Customer SUE — 1.087#%* —0.912%* —0.590%*
(—2.97) (—2.42) (—2.32)
Size —0.102%%* —0.053%%*
(=2.92) (-2.38)
Leverage —0.439% —0.368%*
(=1.72) (=2.21)
ROA -0.573 -0.378
(=0.29) (—=0.28)
BM —0.346%* —0.199*
(—2.03) (—1.84)
Sales Growth 0.012 —0.028
0.09) (—=0.35)
Idiosyncratic risk;_s, _ ;,/Idiosyncratic —32.998%** —15.026%%*
risk;_30._6;
(—5.98) (-4.52)
Return;_ 3, _ ;1 /Return;_z, _¢; —28.602%%* —18.770%%*
(=3.59) (=3.21)
Volume,_ 3, _ ;,y/Volume,_ 3, g, —0.0417%%* —0.015%*
(—3.49) (—2.04)
Industry fixed effects NO YES YES
Quarter fixed effects NO YES YES
Adjusted R? 0.004 0.126 0.069
Obs 2643 2643 2643

The dependent variable is CAVSS,_,, ;o; (CAVSS,_s 5)) in Columns 1 and 2 (Column 3). Variables are
defined in the Appendix. 7 statistics are in parentheses. Standard errors are clustered by supplier_customer
pair. **% ** and * indicate significance at 1%, 5% and 10% levels, respectively

which is 6% of the average value of CAVSS,_;, ;5;- In Column 3, we measure the short-
sale volume of the supplier stocks over the event window of [—5, 5] days (CAVSS,_s ),
and focus on short selling activities immediately around the customer QEA. We obtain
similar results. In sum, the results support that short sellers trade on customer informa-
tion and their trading volume increases when the customer’s unexpected earnings are more
negative.

The results for the control variables are generally consistent with those of previous
research. For instance, firm size is negatively associated with cumulative abnormal short-
sale volume, consistent with the result of Karpoff and Lou (2010). Firms with higher idi-
osyncratic risk have higher arbitrage costs (Shleifer and Vishny 1997), which explains for
the negative association between idiosyncratic risk and cumulative abnormal short-sale
volume. Return;_s _;;; is negatively associated with the cumulative abnormal short-
sale volume, which is consistent with the view that short sellers exploit the momentum
effect in the stock market to make a profit (Geczy et al. 2002). Stock trading volume
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Table 4 Robustness checks

An alternative measure  Control for supplier—cus- Control for Alterna-
of short-sale volume tomer pair fixed effects supplier SUE  tive event
(€)] 2) 3) window
[-3,3]
(C)
Customer SUE —1.010%* —0.749%* —0.8937%* —0.388%*
(—1.88) (—-1.81) (-2.41) (—2.28)
Supplier SUE 1.392%#*
(2.45)
Controls YES YES YES YES
Industry fixed effects  YES YES YES YES
Fair fixed effects NO YES NO NO
Quarter fixed effects ~ YES YES YES YES
Adjusted R? 0.102 0.291 0.128 0.059
Obs 2643 2643 2631 2643

This table presents the robustness check results. In Column 1, we deflate the cumulative abnormal short-
sale volume of the suppliers in the event window of [— 10, 10] days relative to the QEA of customers by
their average stock trading volume in the estimation window. In Column 2, we control for the supplier—cus-
tomer relationship and quarter fixed effects. In Column 3, we control for the effect of supplier SUE. The
dependent variable in Columns 2-3 is CAVSS,_, ;o;- In Column 4, we alternatively use the event window
of [—3, 3] days relative to the QEA of customers to measure cumulative short-sale volume. Other variables
are defined in the Appendix. Control variables in Model 1 are included but not reported for brevity. ¢ sta-
tistics are in parentheses. Standard errors are clustered by supplier—customer pair. **% ** and ** indicate
significance at the 1%, 5% and 10% levels, respectively

(Volume;_3y _;;) in the estimation window is negatively associated with cumulative
abnormal short-sale volume, which is consistent with Diether et al. (2008).

5.3 Robustness checks

‘We conduct four robustness tests. First, we use an alternative measure of abnormal short
selling. Following Massoud et al. (2011), we scale the CAVSS in the test window by
the average stock trading volume in the estimation window of [— 30, — 11] days instead
of the number of common shares outstanding. The results are shown in Column 1 of
Table 4. Customer SUE is significantly and negatively associated with the short-sale
volume calculated for event windows of [— 10, 10], consistent with our main findings.

Second, we control for the pair fixed effects and report the results in Column 2 of
Table 4. After controlling for the pair fixed effects, the coefficient on Customer SUE is
still significant, suggesting that our findings are not driven by omitted time-invariant
pair level variables.

Third, we control for the effect of the supplier’s SUE. One may argue that the nega-
tive association between Customer SUE on CAVSS is due to the positive association
between the SUE of the customer firms and that of the supplier firms. If this is the case,

@ Springer



1376 1.-M. Haw et al.

then our significant result of Table 3 would become insignificant after we control for
Supplier SUE. Column 3 of Table 4 confirms that this is not the case because the coef-
ficient on Customer SUE remains significant after controlling for Supplier SUE.

Fourth, we measure short-sale volume of the supplier stocks in the event window of
[—3, 3] days relative to the customer QEA.° Column 4 of Table 4 shows that the coefficient
on Customer SUE is significant in the event window of [— 3, 3], consistent with our main
results.

5.4 Cross-sectional tests
5.4.1 Information environment of supplier-customer relationships

In this section, we consider the information environment of the supplier—customer relation-
ships to test H2. Short sellers have lower information advantage if there are other infor-
mation intermediaries who disseminate customer information into the market. Therefore,
short-sellers are more likely to trade on customer information when common analysts of a
supplier—customer pair are not present. Furthermore, short sellers are likely to earn higher
returns from short selling stocks when there is a lower percentage of transient institutional
investors in common with the customer among all of the supplier’s institutional investors.

Specifically, we use the presence of common analysts (COMAN) and the percentage
of common transient institutional investors (%COMTRA) among all institutional inves-
tors of suppliers respectively to capture the information environment of the supplier—cus-
tomer pairs. COMAN is equal to 1 if the supplier and customer have at least one analyst in
common, and 0 otherwise. %COMTRA is the ratio of the number of transient institutional
investors in common with the customer over the total number of the supplier’s institutional
investors.'”

To test H2, we interact COMAN (%COMTRA) with Customer SUE. If H2 holds, the
coefficient on COMAN (%COMTRA) *Customer SUE will be significantly positive. Col-
umn 1 of Table 5 indicates that the coefficient on Customer SUE*COMAN is significantly
positive (p <0.10), thus suggesting that the presence of common analysts mitigates the
negative association between Customer SUE and the short-sale volume of the supplier
stocks.'! In Column 2 of Table 5, the coefficient on Customer SUE*%COMTRA is sig-
nificantly positive (p <0.10), which suggests that a higher percentage of common transient
institutional investors mitigates the negative association between Customer SUE and the
short-sale volume of the supplier stocks.!? The results indicate that the supplier—customer

9 For tests where short-sale volumes of the supplier stocks are measured in the event window of [—3, 3],
Idiosyncratic risk, Return and Volume are measured in the event window of [— 30, —4].

10 We use the permanent identifiers of institutional investors, which are provided by Bushee (1998) and
can be retrieved from his website (http://acct.wharton.upenn.edu/faculty/bushee/IIclass.html), to determine
whether the institutional investor is the common investor for both the supplier and customer (holds the
stocks of both the supplier and customer).

' The results in Column 1 of Table 5 are qualitatively unchanged when we control for an indicator, which
is 1 if the number of analysts that make earnings forecasts of suppliers is above the full sample median of
the fiscal year and 0 otherwise, and its interaction with Customer SUE.

12 The results in Column 2 of Table 5 are qualitatively unchanged when we control for an indicator, which
is 1 if the number of institutional investors of suppliers is above the full sample median of the year-quarter
and 0 otherwise, and its interaction with Customer SUE.
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Table 5 Effects of information
environment of supply chains M @
Customer SUE*COMAN 1.384*
(1.79)
Customer SUE*%COMTRA 7.708*
(1.69)
Customer SUE —1.385%* —1.376%*
(—2.55) (=2.57)
COMAN 0.210*
(1.83)
%COMTRA -0.614
(-1.14)
Controls YES YES
Industry fixed effects YES YES
Quarter fixed effects YES YES
Adjusted R? 0.130 0.128
Obs 2643 2643

The dependent variable is CAVSS,_,, ;o For supplier—customer rela-
tionships where the supplier and customer are covered by the same
analyst, COMAN =1, otherwise, COMAN=0. %COMTRA is the ratio
of the number of common transient institutional investors between the
supplier and customer over the number of institutional investors of the
supplier firm. We follow Bushee (1998) to classify institutional inves-
tors into transient and non-transient (dedicated and quasi-indexing)
institutional investors. Other variables are defined in the Appendix.
Control variables in Model 1 are included but not reported for brev-
ity. ¢ statistics are in parenthesis. Standard errors are clustered by sup-
plier—customer pair. ***: *¥ and * indicate significance at the 1%, 5%
and 10% levels, respectively

pairs that have analysts or transient institutional investors in common have a moderating
effect, supporting H2.

5.4.2 Economic ties between the supplier and customer

In this section, we examine H3, i.e., how the economic ties between the supplier and cus-
tomer affect short selling on customer information. We measure the economic ties between
the supplier and customer based on three factors: sales dependence, R&D expenditures,
or duration of relationship. We test whether the negative association in our main results
are more pronounced for supplier firms that are more economically linked with their
customers.

First, we calculate the percentage of sales of the supplier firm to the customer (Baner-
jee et al. 2008; Pandit et al. 2011) to measure the dependence of the supplier firm on the
customer. Supplier firms with a higher percentage of sales to a specific customer tend to
be more dependent on that customer. In Column 1 of Table 6, we interact Customer SUE
with the percentage of sales of the supplier firm to the customer in the previous year (Sales
dependence) and find that the coefficient on Customer SUE*Sales dependence is signifi-
cantly negative (p <0.05).
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Table 6 Effects of economic ties

@ (@) 3
Customer SUE*Sales dependence —6.726%*

(—2.45)
Customer SUE*High R&D —1.464%%*

(—=1.99)
Customer SUE*Long Duration —1.487%*
(=2.01)

Customer SUE 0.325 —0.387 0.186

(0.54) (-1.07) (0.34)
SDEP 0.356

0.67)
High R&D 0.184*

(1.72)
Long Duration 0.123
(1.60)

Controls YES YES YES
Industry fixed effects YES YES YES
Quarter fixed effects YES YES YES
Adjusted R? 0.138 0.130 0.129
Obs 1828 2643 2643

The dependent variable is CAVSS,_, ;o;- Sales dependence is the percentage of supplier sales to the cus-
tomer in the prior fiscal year. High R&D is 1 if R&D expenditures over total assets of supplier in the quarter
before the QEA of customer is above the sample median of each year-quarter, and O otherwise. Long Dura-
tion is 1 if the duration of the relationship is longer than the sample median of each year-quarter, and O
otherwise. Duration of the relationship is the number of years that we can observe the supplier—customer
relationship at the end of the current fiscal year. Our data of supplier—customer relationships begin in 1976.
Other variables are defined in the Appendix. Control variables in Model 1 are included but not reported for
brevity. ¢ statistics are in parentheses. Standard errors are clustered by supplier—customer pair. *** ** and *
indicate significance at the 1%, 5% and 10% levels, respectively

Second, we use the supplier firm’s ratio of the R&D expenditures over total assets
(Kolay et al. 2016; Intintoli et al. 2017) to measure the dependence of the supplier firm
on its customer. Supplier firms with higher R&D expenditures over total assets are likely
to be more dependent on their customers. In Column 2, we interact Customer SUE with a
dummy (High R&D) which is equal to 1 if the R&D expenditures over total assets of the
supplier firm in the quarter prior to the customer QEA are higher than the year-quarter
median, and O otherwise. We treat missing R&D expenditures as 0. The coefficient on Cus-
tomer SUE*High R&D is significantly negative (p <0.05).

Third, a long-term customer—supplier relationship generates social embeddedness
and thus increases the economic ties between the supplier and customer. In Column 3
of Table 6, we interact Customer SUE with an indicator of the duration of the relation-
ship (Long Duration), which equals 1 if the number of years that we can observe the
supplier—customer relationship at the end of the current fiscal year is longer than the
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Table 7 .The effect of overpricing ) ©)
of suppliers’ stocks
Customer SUE — 1.181%#%%* — 1.521%%%*
(-2.62) (—2.90)
Customer SUE*Overpricing 0.701
(0.84)
Customer SUE*Underpricing 0.508
(0.46)
Overpricing 0.141 0.152
(1.35) (1.43)
Underpricing —0.266%** —0.260%**
(=2.77) (=2.76)
Other controls YES YES
Industry fixed effects YES YES
Quarter fixed effects YES YES
Adj. R? 0.147 0.146
Obs 2136 2136

The dependent variable is CAVSS,_ ;o). Overpricing (Underpricing)
is 1 if the level of stock overpricing, measured by Stambaugh et al.
(2015) is in the upper (lower) tercile of its distribution for each month,
and O otherwise. Other variables are defined in the Appendix of the
paper. Control variables in Model 1 are included but not reported for
brevity. ¢ statistics are in parentheses. Standard errors are clustered by
supplier—customer pair. *** ** and * indicate significance at 1%, 5%
and 10% levels, respectively

year-quarter median, and 0 otherwise.'® The coefficient on Customer SUE*Long Duration
is significantly negative (p <0.05). In sum, these findings indicate that the relation between
Customer SUE and the short-sale volume of the supplier stocks is more pronounced for
supplier—customer pairs who have closer economic ties, supporting H3.

5.4.3 Overpricing of suppliers’ stocks

In this subsection, we examine whether the main anomalies other than the supplier—cus-
tomer anomaly which cause the overpricing of suppliers’ stocks explain our results and
how these anomalies affect our results. We rely on the measure of Stambaugh et al. (2015)
to capture the level of overpricing of suppliers’ stocks'* in the month of customer QEAs.
Overpricing (Underpricing) is 1 if the level of stock overpricing, measured by Stambaugh

13 Our data of supplier—customer relationships begin in 1976.

14 Stambaugh et al. (2015) construct the measure of a firm’s stock overpricing based on the following
eleven anomalies identified in the literature: financial distress probability, O-score bankruptcy probability,
net stock issues, composite equity issues, total accruals, net operating assets, momentum, gross profitability,
asset growth, return on assts and investment-to-assets. The measure is the average of the ranking percentile
for each of the eleven anomalies. Stocks with highest values of the measure are the most overpriced and
those with the lowest values of the measure are the most underpriced. The data is available via Professor
Stambaugh’s website: https://finance.wharton.upenn.edu/~stambaug/.

@ Springer


https://finance.wharton.upenn.edu/~stambaug/

1380 1.-M. Haw et al.

et al. (2015) is in the upper (lower) tercile of its distribution for each month, and O other-
wise. Table 7 provides the results.

Column 1 of Table 7 shows that the coefficient on Overpricing is positive but insignifi-
cant and the coefficient on Underpricing is significantly negative (p <0.01), consistent with
the literature that short sellers exploit the overpricing of stocks (Safieddine and Wilhelm
1996; Dechow et al. 2001; Kot 2007). More importantly, the coefficient on Customer SUE
is still significantly negative (p <0.01). In Column 2 of Table 7, we interact Customer SUE
with Overpricing/Underpricing and find that the coefficients on the interaction terms are
not significant. These results suggest that the supplier—customer anomaly is distinct from
and probably independent of the anomalies captured by our measure of stock overpricing,
and short sellers exploit both.'

5.5 Further tests

In this section, we conduct four additional tests: whether short sellers trade on public or
private customer information, how short-sale constraints affect short selling on customer
information, whether customer SUE can predict the supplier’s future performance, and
whether short sellers trade on firm-specific or macro-based information implied by the cus-
tomer SUE.

5.5.1 Do short sellers trade on public or private customer information?

Short sellers’ trading of supplier stocks around major customer earnings announcement
could be driven by their superior ability to interpret publicly available information (e.g.,
Asquith and Meulbroek 1995; Dechow et al. 2001; Engelberg et al. 2012), their access to
private information (e.g., Christophe et al. 2004, 2010; Desai et al. 2006; Massoud et al.
2011; Khan and Lu 2013), or both (Boehmer et al. 2020). In this subsection, we investigate
the underlying mechanism that drives the short selling of supplier stocks around customer
earnings announcement.

5.5.1.1 Short-sale volume before or after the customer QEA and customer SUE Following
Massoud et al. (2011), we divide the event window into two parts based on whether the
trading days are before or after the announcement of the customer QEA. If short sellers rely
on the private information of customers, the coefficient on Customer SUE (a;) would be
significantly negative for the event window before the customer QEA. If short sellers gain
information advantage due to their sophisticated skills in processing public information,
a,; would be insignificant for the event window before the customer QEA, but significantly
negative for the event window after the customer QEA. If both the sophisticated information
processing skills and the access to private information contribute to the short sales of sup-
plier stocks, a; would be significant for both before and after event windows.

We calculate the CAVSS across various event windows of [— 10, — 1], [0, 10], [— 5,
— 1], [0, 5], [- 3, — 1] and [0, 3] days relative to the announcement of the customer QEA
in Columns 1-6 of Table 8. In Column 1 where the dependent variable is CAVSS across

15 The results of Customer SUE*Overpricing (Customer SUE*Underpricing) do not change if we measure
short-sale volume around customer QEAs in the window of [-10, -1] or [0,10] regarding the trading activi-
ties on public/private information.
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the pre-announcement event window of [— 10, — 1] days, the coefficient on Customer
SUE is insignificant. In Column 2 where the dependent variable is CAVSS across the post-
announcement event window of [0, 10] days, the coefficient on Customer SUE is — 0.661
and statistically significant (p <0.05). The contrasting results in Columns 1 and 2 suggest
that short sellers tend to trade on public rather than private customer information.'® In Col-
umns 3—4 (Columns 5-6), we employ alternative event windows of [— 5, — 1] and [0, 5]
days ([— 3, — 1] and [0, 3] days), and obtain similar results. The coefficient on Customer
SUE is significantly negative for the CAVSS across the post-announcement event window
of [0, 5] ([0, 3]) days, but insignificant across the pre-announcement event window of [— 5,
— 1] ([— 3, — 1]) days.

Following Alldredge and Cicero (2015), we examine in Column 7 whether the negative
association between Customer SUE and CAVSS,_, o, holds in the first year of the sup-
plier—customer relationship. The supplier—customer relationship is publicly available only
after the supplier issues its annual report, which means that during the first year of the rela-
tionship, outsiders without private information would not know about the establishment of
the relationship. If short sellers trade on private customer information, we expect to find a
significant association in this restricted subsample. However, the coefficient on Customer
SUE is insignificant in Column 7 of Table 8, which further suggests that short sellers trade
on the public customer information.

Lastly, we consider information leakage in the day before customer earnings announce-
ments. Columns 8-13 of Table 7 show that the coefficient on Customer SUE is signifi-
cantly negative in event windows of [— 1, 10], [— 1, 5] and [— 1, 3], but insignificant in
event windows of [— 10, — 2], [~ 5, — 2] and [— 3, — 2], consistent with our prior results.

5.5.1.2 Daily short-sale volume and customer SUE Our results in Table 8 are based on the
aggregated cumulative abnormal short-sale volume over multiple days, which represents the
net abnormal volume of multiple days. Next, we further examine the time-varying effects
of customer SUE on the daily abnormal short-sale volume of the supplier stocks around the
customer QEA. Specifically, we regress the daily abnormal short-sale volume of the sup-
plier stocks, deflated by common shares outstanding and multiplied by 100, on Customer
SUE. Table 9 summarizes the results. AVSS with a subscript i refers to the abnormal short-
sale volume of the supplier stocks at day i relative to the customer QEA.

Panel A provides the results of daily short-sale volume for the pre-announcement period
from —10 to — 1, respectively. None of the coefficients on Customer SUE is significant
before the customer QEA. Panel B provides the results of daily short-sale volume on or
after the customer QEA. The coefficient on Customer SUE is significantly negative at
day 0, suggesting that short sellers trade on customer information timely once earnings
are released. The coefficients on Customer SUE are also significantly negative in some of
post-announcement periods, i.e., day 3, day 4, day 6, day 7, and day 8, suggesting a con-
tinuous trading of short sellers following the disclosure of customer information. Overall,
the results based on daily short-sale volume suggest that short sellers react to the customer
information immediately after the information is disclosed, also confirming that short sell-
ers mainly trade on the public customer information.

16 The results are qualitatively unchanged when we control for the level of stock overpricing/underpricing
of suppliers.
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5.5.2 Information environment of supply chains and daily short selling on customer
private information

Prior literature (e.g., Diamond 1985; Brown et al. 2004) suggests that private informa-
tion acquisition is positively associated with information asymmetry. Therefore, we fur-
ther examine whether the information environment of supply chains affects short sellers’
incentives to exploit private information of customers. In Panel A of Table 10, we use the
presence of common analysts between the supplier and customer (COMAN) to proxy for
the information transparency of supply chains. The coefficient on Customer SUE is sig-
nificantly negative for daily abnormal short-sale volume on day -5 and -4 relative to the
earnings announcements of customers. It suggests that short sellers trade on private infor-
mation of customers for relationships without common analysts. We also use the percent-
age of common transient institutional investors among all institutional investors of suppli-
ers (%COMTRA) to measure the information transparency of supply chains. The results
reported in Panel B of Table 10 remain consistent. These results provide some evidence
that short sellers trade on the private information of customers in the circumstances where
investors of suppliers are inattentive to customer information. The coefficient on the inter-
action term between Customer SUE and COMAN (%COMTRA) is significantly positive on
day -5 and -4 respectively, which are consistent with H2.

5.6 Short-sale constraint

Short-sale constraint limits the short selling behavior. Prior literature shows that stock lend-
ers are mainly institutional investors (e.g., Asquith et al. 2005; Nagel 2005). So, firms with
lower institutional ownership have higher short-sale constraint. In addition, the Regulation
SHO provides us an exogenous measure of short-sale constraint. Under this regulation,
approximately 1000 firms in the Russell 3000 index are randomly selected to be exempted
from the uptick test.!” Firms that are exempted from the uptick test have lower short-sale
constraint. We thus use either institutional ownership (INST) of suppliers or an indicator
of suppliers exempted from the uptick test (Exempted) as a proxy for short-sale constraint
of suppliers and interact each of the proxy with Customer SUE in Model 1. Panel A of
Table 11 presents the results. Both coefficients on the interaction terms are significantly
negative, suggesting that our main results are more pronounced for supplier—customer pairs
where the short-sale constraint of the supplier is lower.

5.7 Customer SUE and future operating performance of suppliers

In our empirical analyses, we assume that it is profitable for short sellers to trade on more
negative customer SUE. This assumption lies in the predictability of customer SUE to the
supplier future operating performance. We thus conduct an additional test on the relation
between customer SUE and the supplier future operating performance. We measure the
supplier future operating performance using operating income before depreciation, divided
by total assets in the fiscal quarter that ends after the customer QEA.

17 Every third stock ranked by average daily trading volume during the year before the pilot program was
announced in the index are selected (Securities and Exchange Commission 2007).
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Table 11 Further tests

@ Springer

1 (2)
Panel A: Short-sale constraint
Customer SUE*INST —5.693%%*

(—4.91)
Customer SUE*Exempted —2.416%**

(-3.02)

Customer SUE 3241 %% 1.416%

(4.78) (1.94)
INST 0.671%%*

(3.19)
Exempted 0.079

(0.60)

Controls YES YES
Industry fixed effects YES YES
Quarter fixed effects YES YES
Adjusted R? 0.125 0.127
Obs 2355 2643
Panel B: Customer SUE and future performance of suppliers
Intercept 0.037%#%* 0.019%%%*

(39.26) (6.71)
Customer SUE 0.012%%%* 0.008*

(2.78) (1.76)
Industry fixed effects NO YES
Quarter fixed effects NO YES
Adjusted R? 0.002 0.197
Obs 2562 2562
Panel C: Short-sale volume and the components of customer SUE
Macro Customer SUE —84.992 —71.244

(- 1.50) (-1.27)
Firm-specific Customer SUE —1.039%** —0.871%#%*

(—3.18) (—2.62)
Controls NO YES
Industry fixed effects NO YES
Quarter fixed effects NO YES
Adjusted R? 0.005 0.127
Obs 2643 2643

Panel A presents the effect of short-sale constraint on short selling on
customer information. Panel B presents the effect of customer SUE
and future performance of suppliers. The dependent variable is oper-
ating income before depreciation, divided by total assets in the fiscal
quarter ending after the QEA of customer. Panel C presents the effect
of components of customer SUE and short-sale volume of stocks of
suppliers. We follow Israeli et al. (2017) to decompose unexpected
earnings of customer into those that are macro-based and firm specific.
Control variables in Model 1 are included but not reported for brev-
ity. ¢ statistics are in parentheses. Standard errors are clustered by sup-
plier—customer pair. *** ** and * indicate significance at the 1%, 5%
and 10% levels, respectively
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Panel B of Table 11 presents the results. For the univariate test results in Column 1,
the coefficient on Customer SUE is significantly positive (p <0.01). In Column 2 which
includes the industry and year-quarter fixed effects, the result remains significantly posi-
tive. The evidence indicates that customer SUE indeed predicts the supplier future perfor-
mance, which makes short selling on customer SUE profitable.

5.8 Short-sale volume and different components of customer SUE

Both macro-based and firm-specific factors affect a firm’s SUE (Israeli et al. 2017). Com-
pared with firm-specific component of SUE, macro-based component of SUE is more
attentive to investors because investors can get the macro-based information from other
firms in the same year (for information specific to a year) or industry-year (for informa-
tion specific to an industry-year). As a result, we predict that the information advantage
of short sellers is mainly derived from the firm-specific information of customers and that
short sellers mainly trade on the firm-specific information implied by customer SUE. Fol-
lowing Israeli et al. (2017), we decompose the customer’s unexpected earnings (SUE) into
the macro-based component and firm-specific component. The macro-based (firm-specific)
unexpected earnings are the predicted (residual) value of the SUE regressed on the value-
weighted SUE of all the Compustat firms in the same fiscal quarter and the value-weighted
SUE of all Compustat firms in the same Fama—French 48 industry and fiscal quarter. We
then replace SUE by these two components separately in Model 1.

Panel C of Table 11 presents the results. The coefficient on Firm-specific Customer SUE
is significantly positive in both columns (p <0.01), regardless of whether the control vari-
ables are included. In contrast, the coefficient on Macro Customer SUE is not significant in
either column. The results suggest that short sellers mainly trade on firm-specific informa-
tion of major customers, consistent with our prediction.

6 Economic consequence of short selling on customer information

Our previous results indicate that short sellers have an information advantage on customer
information and their information advantage is largely derived from their sophisticated
interpretation of public information, although we find some evidence of their trading on
private information. An important economic consequence of short selling on customer
information is that short selling improves the conveyance of customer information on the
supplier stock prices. Given the role of short sellers in disseminating negative information,
we expect the improvement to be more pronounced for negative customer information. To
test the validity of this claim, we begin with a univariate analysis to determine whether the
correlation between the stock returns of the supplier and customer around the customer
QEA increases with short-sale volume and whether the increase is more imminent for rela-
tionships with a negative Customer SUE.

In Panel A of Table 12, the full sample is divided into 5 quintiles based on
CAVSS,_ 9, 10;- It can be observed that the correlation coefficients between the cumulative
abnormal stock returns (CAR) of the supplier and customer in the event window increase
with the CAVSS,_;, ;o; quintile from 0.014 to 0.119, although the increase is not mono-
tonic. The increase in the correlation coefficients with CAVSS,_;, ;o; is more evident for
the negative Customer SUE.

@ Springer



1388 1.-M. Haw et al.

Table 12 Economic consequence of short selling on customer information

Full sample Customer SUE<0 Customer SUE >0
Quintile N Corr (CAR,_ 9, 19, N Corr (CAR,_ 9, 19, N Corr (CAR
Customer CAR,_ ¢, 1)) Customer CAR,_ ¢, 1)) /- 10, 10}, Customer

CAR[— 10, 10])

Panel A: Univariate analysis

1 465  0.014 128 —0.094 337 0.059
2 465  0.118 142 0.298 323 0.055
3 465  0.151 124 0.174 341 0.141
4 465  0.097 125 0.073 340 0.106
5 465  0.119 167  0.089 298  0.132
Q5-Q1 0.105 0.183 0.072
Full sample High short-sale volume Low short-sale volume
M Customer  Customer SUE<0 Customer SUE>0 Customer SUE <0
SUE=0  (3) (C)) ®
(@)
Panel B: Multivariate analysis
Intercept -0.014 0.042 —0.180%* 0.038 —0.187%#%*
(—0.48) (0.71) (—2.20) (1.06) (—3.20)
Customer CAR 0.002%%*%* 0.002 0.013%** 0.001 0.007
(3.31) (1.44) (2.08) (1.34) (1.22)
Size 0.001 0.001 0.003 —0.000 0.008**
(0.63) (0.36) (0.58) (=0.14) (2.26)
Leverage 0.015 —-0.012 0.019 0.009 0.043
(1.11) (=0.50)  (0.40) 0.51) (1.24)
ROA 0.303%*%* 0.223 0.577 0.193 0.598%*
(2.73) (1.21) (1.53) (1.28) (2.11)
BM 0.036%** 0.061***  0.026 0.018 0.065%**
4.21) (3.22) (1.11) (1.50) 3.07)
Sales Growth 0.008 —0.001 0.006 0.010 0.003
(1.09) (=0.07)  (0.22) (0.88) (0.22)
Idiosyncratic 1.033%%* 2.107**  3.558%%* 0.129 1.920%*
risk;_z0, ~ 1)
(2.83) (2.37) (2.83) (0.35) (2.44)
Return;_so _ 1y —1.499%*%*  (.159 —1.538 — 1.875%%* —2.274%%
(—3.02) (0.15) (=0.79) (=3.19) (=2.01)
Volume;_3,_ ;1 —0.000 —0.001 —0.003* 0.001%* —0.000
(—0.83) (-1.01) (-1.85) (2.13) (—0.24)
Industry fixed YES YES YES YES YES
effects
Quarter fixed YES YES YES YES YES
effects
Adjusted R? 0.046 0.054 0.080 0.069 0.119
Obs 2325 807 356 832 330
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Table 12 (continued)

Full sample High short-sale volume Low short-sale volume
1
M Customer  Customer SUE<0 Customer SUE>0 Customer SUE <0
SUE>0  (3) (€] (5)
2
Difference in 0.011*
the coef. on
Customer CAR (1.82)

between groups

This table presents the economic consequence of shortselling on customer information. Panel A shows the
univariate analysis results. The full sample is divided into 5 quintiles based on CAVSS;_,, ;;- Panel B pre-
sents the multivariate analysis results. The dependent variable is CAR,_, ;o;, cumulative abnormal stock
return of suppliers in the event window of [— 10, 10] days relative to the QEA of customer. The abnor-
mal stock return is the market-adjusted stock return. High (Low) short-sale volume is the subsample group
that is above (below) the sample median of CAVSS,_, ;. t statistics are in parentheses. Standard errors
are clustered by supplier—customer pair. *** ** and * indicate significance at the 1%, 5% and 10% levels,
respectively.

We further conduct a multivariate analysis to test whether short selling increases the
contemporary association of the customer and supplier stock returns and report the results
in Panel B of Table 12. The dependent variable is the supplier’s cumulative abnormal (i.e.,
market-adjusted) stock return in the event window of [-10, 10] days relative to the customer
QEA (CAR,_ g jp)- The variable of interest is the customer’s cumulative abnormal stock
return in the event window of [-10, 10] days relative to the customer QEA (Customer CAR
). To show the effect of short selling on the association of the customer and supplier stock
returns, we divide the full sample into four subgroups based on whether the short-sale
volume (CAVSS,_; j9p) is above (i.e., group with high short-sale volume) or below (i.e.,
group with low short-sale volume) the sample median, and whether the customer informa-
tion (Customer SUE) is nonnegative (i.e., Customer SUE >0 group) or negative (i.e., Cus-
tomer SUE <0 group). We include all control variables shown in Model 1.

In Column 1 for the full sample, Customer CAR is significantly positively associated
with supplier CAR (p <0.01). However, this positive association exists only in the sub-
group with a high short-sale volume and negative Customer SUE, as shown in Column 3.
The results in Table 12 support our prediction that short selling increases the conveyance
of negative customer information along supply chains and improves stock price efficiency
for the suppliers.

7 Conclusions

Using the daily short-selling data derived from the TAQ-RegSHO database, this study
examines whether short sellers trade the supplier stocks based on customer information.
Using Customer SUE as a proxy for customer information, we find that short sellers use
customer information in their trading decisions. Our cross-sectional analyses show that the
negative association between the cumulative abnormal short-sale volume of supplier stocks
and customer earnings performance is mitigated by the presence of supply chain analysts
or a higher percentage of common transient institutional investors who hold the stocks of
both suppliers and customers. We also find that the negative association is intensified by

@ Springer



1390 1.-M. Haw et al.

stronger economic ties between the suppliers and customers. These results indicate that
short sellers target firms with opaque information environments and supplier—customer
relationships with stronger economic ties. Our additional analyses show that though short
sellers largely trade on public customer information, they also trade on private customer
information in the circumstance where investors of suppliers are inattentive to customer
information (i.e., relationships without common analysts or with fewer common transient
institutional investors). In addition, we find that short sellers trade on firm-specific earning
information of customers rather than macro-based information and that our main results
are more pronounced when the short-sale constraint of the supplier is lower. These robust-
ness tests strengthen the validity of our results. Finally, we provide evidence that short sell-
ing on customer information significantly improves the conveyance of customer informa-
tion along supply chains.

Our study identifies an important force that has been largely neglected in the literature,
i.e., short sellers, who can enhance information flow along supply chains and mitigate the
customer—supplier anomaly. This study adds to the growing body of literature on informa-
tion transfer along supply chains. It also adds to the literature on the behaviors of short sell-
ers by showing that short sellers exploit the underreaction of customer information in the
stock market. Managers or investors of suppliers may rely on the abnormal short-sale vol-
ume around customer events to detect the supply chain risk. We use customer SUE to meas-
ure the customer information and do not look at the information of customers unrelated to
SUE. Future research may examine whether short sellers trade on information of customers
other than SUE and compare the importance of different types of customer information for
short sellers. Due to data availability, we restrict our sample period from January 3, 2005
to July 6, 2007. Future research may extend the sample period by using other data sources
and check whether the results of this study are sensitive to sample periods.

Appendix

See Table 13.
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Table 13 Variable definitions

Variable

Definition

AVSS

CAVSS,_ 1, 1o/ CAVSS)_5 5/CAVSS,_5 5,

CAVSS,_ o, _,/CAVSS,_5 _/CAVSS_5 _;

CAVSS g, 10/ CAVSS . 5/ CAVSS 4,3,

Customer SUE

Size
Leverage
ROA

BM

Sales Growth

Idiosyncratic risk;_ 3, _ ;/Idiosyncratic risk;_so _g;

Return;_3, _;/Return;_3, _¢,

Volume,_ 3, _1;;/Volume,_ 3, _g;

Supplier SUE
COMAN

%COMTRA

Daily abnormal short-sale volume of stocks of sup-
pliers deflated by the number of common shares
outstanding and multiplied by 100. Abnormal short-
sale volume is the difference between short-sale
volume and normal short-sale volume which is the
average short-sale volume over the event window
of [—30, — 11] days for a test window of [— 10, 10]
days or [—-30, —6] days for a test window of [—5,
5] days around QEA of customers

Cumulative AVSS over the event window of [— 10,
10]/[-5, 5)/[-3, 3] days around QEA of customers

Cumulative AVSS over the event window of [— 10,
—1J/[-5, = 1]/[-3, — 1] days around QEA of
customers

Cumulative AVSS over the event window of [0, 10]/
[0, 5]/[0, 3] days around QEA of customers

Standardized unexpected earnings (SUE) of cus-
tomer. SUE is measured as the change in basic
earnings per share before extraordinary items from
the same fiscal quarter in the prior year to the cur-
rent fiscal quarter, deflated by the stock price at the
end of the fiscal quarter

Natural logarithm of total assets of the supplier firm
Total debt/Total assets of the supplier firm
EBIT/Total assets of the supplier firm

Book value of equity/(Common shares
outstanding*Price at the end of this quarter) of the
supplier firm

Growth rate of sales of the supplier firm, calculated
as the change in net sales from the same fiscal
quarter in the prior year to the current fiscal quarter,
divided by net sales of the same fiscal quarter in the
prior year

The supplier’s standard deviation of residuals of the
market model, estimated by using daily data in the
event window of [—30, —11]/[—-30, — 6] days rela-
tive to the QEA of customers

The average stock returns of the supplier in the event
window of [—30, — 11]/[—30, — 6] days relative to
the QEA of customers

The average trading volume over the number of com-
mon shares outstanding of the supplier in the event
window of [—30, — 11]/[— 30, — 6] days relative to
the QEA of customers

Standardized unexpected earnings (SUE) of supplier

Dummy variable, equal to 1 if the supplier and
customer have at least one analyst in common, and
0 otherwise

The ratio of the number of transient institutional
investors the supplier and customer have in com-
mon over the number of institutional investors of
the supplier
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Table 13 (continued)

Variable

Definition

Sales Dependence
High R&D

Long Duration

Overpricing

Underpricing

INST
Exempted

Macro Customer SUE

Firm-specific Customer SUE

CAR;_ 10, 10y

Customer CAR,_ 9 19,

Percentage of supplier sales to the customer

Dummy variable, equal to 1 if the R&D expenditures
over total assets of the supplier firm in the fiscal
quarter prior to the QEA of customers (R&D/total
assets) is above the year-quarter median, and O oth-
erwise. Missing R&D expenditures is treated as 0

Dummy variable, equal to 1 if the duration of the
relationship is above the year-quarter median, and
0 otherwise. Duration of the relationship is number
of years that we can observe the supplier—customer
relationship at the end of the current fiscal year.
Our data of supplier—customer relationships begin
in 1976

1 if the level of stock overpricing, measured by
Stambaugh et al. (2015) is in the upper tercile of its
distribution for each month, and 0 otherwise

1 if the level of stock overpricing, measured by
Stambaugh et al. (2015) is in the lower tercile of its
distribution for each month, and 0 otherwise

Total institutional ownership of suppliers at the end
of the quarter

1 if the supplier has short sales exempted from uptick
test, and O otherwise

The predicted value of SUE regressed on value-
weighted SUE in the market and value-weighted
SUE in the industry of the customer. Industry clas-
sification is based on Fama-French 48 industries

The residual value of SUE regressed on value-
weighted SUE in the market and value-weighted
SUE in the industry of the customer. Industry clas-
sification is based on Fama—French 48 industries

Cumulative market-adjusted stock return of the sup-
plier firm in the event window of [— 10, 10] days
relative to the QEA of customers

Cumulative market-adjusted stock return of the cus-

tomer firm in the event window of [— 10, 10] days
relative to the QEA of customers
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