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Abstract 
We use trades by US corporate insiders to investigate bank opacity, both in absolute terms and relative to other 

firms. On average, bank insider sales do not earn an abnormal return and do not predict stock returns. By contrast, 

bank insider purchases do, even though less than other firms. Our within-banking sector and over-time analyses 

also fail to provide evidence of greater opacity of banks vis-à-vis other firms. These results challenge conventional 

wisdom and suggest that, to assess bank opacity, the type of benchmark (transparency vs. other firms) and 

transaction/information (purchase/positive vs. sale/negative) are crucial. 
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 1. Introduction 
Conventional wisdom maintains there are severe information asymmetries between a bank’s 
management and outside investors. This argument hinges on three reasons (Morgan, 2002). First, 
there is limited public information on loans, the typical bank asset. There is usually no market for 
loans, and hence no price, and banks often grant credit based on soft, non-quantifiable information 
on borrowers. Second, any information disclosure by banks might quickly become out of date, as 
some assets can be traded in liquid markets at high frequencies. Third, high leverage may lead to 
significant agency problems. For example, banks might tilt their portfolios towards lower-yielding 
opaque assets to escape market discipline (Wagner, 2007). Overall, these arguments suggest banks 
are intrinsically opaque types of firms. Since opacity impairs the ability of outside investors to 
monitor banks, market participants alone cannot ensure financial stability. This is one of the 
justifications for regulating banks more than firms in any other sector. 

 Providing empirical support to these theoretical arguments is challenging, because opacity is 
hard to quantify. The approach of the existing literature is to rely on measures that, in theory, should 
be correlated to the degree of asymmetric information between firms and outside investors. For 
example, Flannery, Kwan and Nimalendran (2004, 2013) use stock-level measures of liquidity and 
asymmetric information, while Morgan (2002) argues that differences in the credit rating assigned 
to the same bond by multiple agencies indicate difficulties in assessing the value of the issuer’s 
assets. Based on their preferred measure of opacity, these papers compare banks to other firms. 
Even though these firms are used as a benchmark, many of the theoretical arguments supporting 
bank opacity also apply to them. For example, the reserves of oil firms are not publicly traded and 
their size, as well as the costs to extract them, are often difficult to assess for an outsider. The same 
arguments apply to firms with large investments in research and development (Aboody and Lev, 
2001). Hence, the approach of the existing literature is a joint test of whether banks are opaque both 
in absolute terms and relative to other firms. Ideally, banks and other firms should be compared to a 
transparency benchmark. 

 This paper uses returns on trades by US corporate insiders to investigate the opacity of banks, 
both in absolute terms and relative to other firms. The 1934 Securities and Exchange Act defines 
insiders as corporate officers, directors, and owners of 10 percent or more of any equity class of 
securities. These insiders are required to publicly disclose information on their trades, including the 
type of transaction, size, and execution price. Using these data, as well as stock-level data, we 
investigate the link between insider trading and stock returns. The logic of our test is that, if assets 
are hard to value for outsiders, insiders should have an informational advantage, due to their 
position in the firm. Since insiders can extract rents from less informed (outside) investors by 
trading their company’s stock (eg Grossman and Stiglitz, 1980; Kyle, 1985), we should observe an 
abnormal increase in stock returns after purchases and an abnormal reduction following sales. 
Under the hypothesis that bank assets are harder to value, this variation in stock returns should be 
more pronounced for banks than other firms. 

 Empirically, we employ two methodologies to investigate these hypotheses. The first aims to 
test whether insiders earn abnormal profits on their trades. To this end, we employ a calendar-time 
portfolio approach similar to Jeng, Metrick and Zeckhauser (2003)’s. This approach consists in the 
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construction of portfolios that, in any given month, contain the stocks traded by insiders in the 
previous six months. These portfolios are broken-down by type of trade, namely buy or sell, and 
type of company, namely firm or bank. We benchmark the returns on these portfolios against a 
range of asset pricing models and use the estimated intercepts as the abnormal return measures. The 
second method aims to examine whether insider trading predicts future stock returns. We 
investigate this hypothesis using a panel regression approach. This approach consists in estimating 
the link between the intensity of insider trading in a stock and its future return, controlling for well-
known determinants of stock returns. Our prediction is that, if banks are opaque, trades by bank 
insiders should be profitable and predict future bank stock returns. Moreover, if banks are more 
opaque than other firms, the profitability and predictive power of insider trading should be higher 
for banks than other firms. 

 Our results indicate that the average bank is opaque, but only with regards to information 
driving stock purchases. Bank insider purchases yield abnormal profits and predict future stock 
returns, whereas sales do not. Comparing banks to other firms, we fail to obtain higher profits on 
bank transactions and stronger predictive power of bank insider trading intensity. Our findings 
rather suggest the opposite. A portfolio long on stocks purchased by bank insiders and short on 
those bought by firm insiders earns a negative abnormal return, while intensively bought bank 
stocks exhibit a weaker association with future returns. These results remain unchanged when we 
isolate information-driven trades using Cohen, Malloy and Pomorski (2012)’s opportunistic/routine 
trade classification. Overall, not only do these results challenge the evidence that banks are more 
opaque than other firms, but also question whether banks are intrinsically opaque.  

 We also analyse the within banking sector and time variation in opacity. Our results reveal that 
leverage, the size of the trading and loan book, the three main theoretical determinants of bank 
opacity, do not increase the predictive power of bank insider trading. In fact, the intensity of trades 
by insider of banks with a relatively high value of these variables is either weakly or not associated 
with future stock returns. Our baseline results, which reveal that bank insider trading does predict 
stock returns on average, seem to be driven by the median banks, namely the banks for which all the 
balance sheet variables in our specification are set equal to the median. The intensity of trades by 
insiders of these banks is positively associated with future stock returns. Compared to firm trading 
intensity, however, this association is weaker, providing further evidence against the hypothesis of 
greater bank opacity. 

 Our results on the time variation in opacity also contrast with conventional wisdom. There is 
evidence of an increase in equity market measures of liquidity and asymmetric information during 
the 2007-09 financial crisis (eg Flannery, Kwan and Nimalendran, 2013), in line with theories 
suggesting that information asymmetries worsen in periods of distress (eg Gorton, 2008). By 
contrast, our findings on the crisis period reveal lower (the same) profits on bank insider purchases 
(sales), relative to both normal times and firms. Furthermore, trading intensity does not predict bank 
stock returns during the crisis period, but it does in normal times. We obtain qualitatively the same 
results in the period leading up the financial crisis of 2007-09. This evidence questions the 
hypothesis of an informational advantage by bank insiders and resonates with Fahlenbrach and 
Stulz (2011), who document the inability of bank insiders to foresee the financial crisis of 2007-09. 
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 Our paper is not the first one trying to establish whether banks are more opaque than other 
firms. Morgan (2002) shows that banks are more likely to have split ratings than other firms, 
suggesting that they are more opaque. By contrast, Flannery, Kwan and Nimalendran (2004) find 
that bank stocks have similar bid-ask spreads and price impact of trades as the stocks of other firms, 
indicating a similar degree of opacity. A subsequent paper by the same authors (Flannery, Kwan 
and Nimalendran, 2013) confirms these results, but documents larger spreads and price impact 
measures during financial crises. Dewally and Shao (2013) reveal a positive link between the use of 
financial derivatives and the opacity of banks, as measured by the correlation between bank stock 
prices and the market index.  

 The contribution of this paper is to use an approach that compares abnormal returns on trades 
by firm and bank insiders.2 There are two advantages of this approach. First, it is a theory-based test 
of opacity, which does not rely on proxies of asymmetric information. Collin-Dufrense and Vos 
(2015) show that proxies such as bid-ask spread and price impact of trades do not capture informed 
trading. This is because it is optimal for investors with an informational advantage to shift trading to 
periods with abundant market liquidity and a low degree of adverse selection. Second, our approach 
distinguishes purchases and sales and relies on a transparency benchmark. These two features allow 
us to provide new insights on the absolute and relative levels of bank and firm opacity, as well as 
the type of information that drives opacity. Our findings reveal that banks are opaque mainly with 
regards to positive information, but not more than other firms.  

 Other papers employ data on insider trading to examine whether bank insiders foresaw the 
2007-09 financial crisis. Fahlenbrach and Stulz (2011) do not find evidence of managers reducing 
their holding of shares before or during the crisis, which is against the hypothesis that conscious 
excessive risk taking caused the 2007-09 crisis. Adebambo, Brockman and Yan (2015) reach a 
similar conclusion comparing net purchases by managers of banks and non-financial firms. In 
contrast, distinguishing banks based on their exposure to the housing market and using data from 
2006, Cziraki (2015) finds suggestive evidence that bank managers were able to foresee the 
financial crisis. Differently from these studies, our paper aims to assess whether bank insiders 
earned higher profits during the recent financial crisis, abstracting from their predictive ability.  

 This paper is structured as follows. Section 2 puts forward the theoretical foundations of our 
empirical test. Section 3 describes the dataset, while Section 4 presents the main methodology. 
Sections 5-7 present the results from comparing firms to the complete cross-section of banks, while 
Section 8 distinguishes banks based on a set of balance sheet characteristics. Section 9 concludes. 

 

                                                             
2 There exists a large literature investigating whether insider traders earn abnormal profits (e.g. Seyhun, 1986, 1992) but 
few papers investigate the across firm variation of these returns. Aboody and Lev (2001) focus on R&D expenditures, 
and show that insiders in R&D firms earn a higher return. Lakonishok and Lee (2001) document that trades by insiders 
predict stock returns, especially for small firms. By contrast, Jeng, Metrick and Zeckhauser (2003) do not find that returns 
on insider trading vary with firm size. 
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 2. Theory 
This section discusses the theoretical foundations of our approach to assess bank opacity. In line 
with conventional wisdom, we hypothesize a greater informational advantage of bank insiders. 
Under this hypothesis, we claim that bank insiders should earn higher profits than their peers in 
firms, while their trades should exhibit a stronger predictive power. To make this argument more 
compelling, we need to provide a definition of informational advantage, explain its relationship 
with returns on insider trading and document that insiders trade to exploit it. 

 Our definition of informational advantage is not only restricted to specific knowledge of 
corporate events, such as stock repurchases, seasoned equity offerings or earning announcements. 
There is evidence that insider trading does occur prior to these events (eg Cziraki, Lyandres and 
Michaely, 2015; Aggrawal and Nasser, 2014), despite risks of legal prosecution. Our definition of 
informational advantage is broader than this type of specific information, as it relates to the inability 
of outsiders to assess the value of a company. The more severe this inability, for example because a 
firm invests in unique and innovative projects or a bank grants credit based on soft information, the 
more insiders know compared to outsiders. Overall, not only does informational advantage refer to 
knowledge of a specific corporate event, but also to the lack of precise information that outsiders 
could use to value a company. 

 The argument that profits increase with a trader’s informational advantage is well established in 
the market microstructure literature. The typical model in this literature features traders with private 
information on the value of an asset who extract rents from liquidity (or noise) traders, whose 
demand for the asset is exogenous (eg Grossman and Stiglitz, 1980 and Kyle, 1985). In equilibrium, 
the level of informed trading is a function of two different fundamentals, depending on the type of 
model. In models with imperfect competition such as Kyle (1985), informed traders weigh the 
profits from private information against the negative impact of their trades on prices. By contrast, in 
price-taking models such as Grossman and Stiglitz (1980), informed trading reflects risk aversion. 
Traders exploit their private signal but, since this is not precise, they limit their trades to contain 
risk exposure. What matters for our test is that both types of models predict a positive relationship 
between informational advantage and trading profits, as defined as the abnormal return following 
insider trades (Huddart and Ke, 2007). 

 Finally, our test hinges on the argument that insiders trade to exploit their informational 
advantage. Even though the reason for trading is unobservable, existing literature provides evidence 
consistent with this argument (eg Seyhun, 1986 and Seyhun, 1992). Using an approach focusing on 
insider trades rather than returns on firms traded by insiders, Jeng, Metrick and Zeckhauser (2003) 
document significant abnormal returns on insider purchases but not on sales. This finding suggests 
other reasons why insiders might sell their stocks. Among these are liquidity needs and portfolio 
diversification (eg Jeng, Metrick and Zeckhauser, 2003; Fidrmuc, Goergen and Renneboog, 2006). 
Since their income is strongly exposed to the company’s risk, insiders might diversify their 
portfolio into other assets or choose to sell their company’s stocks to face a liquidity shock. These 
alternative reasons for trading imply more conservative estimates of the abnormal returns, for 
example because stock returns might increase after a sale transaction. To mitigate this problem, we 
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employ Cohen, Malloy and Pomorski (2012)’s approach to disentangle routine from opportunistic 
trades (see Section 6). 

 With regards to the information content of insider trades, another potential concern are the 
disclosure requirements contained in the Securities and Exchange Act of 1934. By this Act, insiders 
must report their trades, including their type and size, to the Securities and Exchange Commission 
which, in turn, discloses them to the market. In theory, this should eliminate the informational 
advantage of insiders, because any trading based on private information would become public and 
prices would adjust accordingly. However, this view ignores the behaviour of insiders with long-
lived information. Huddart, Hughes and Levine (2001) demonstrate the incentives of these insiders 
to dissimulate their information by adding noise to their demand schedule, for example by both 
purchasing and selling an asset conditionally on good private news. As a consequence, by foregoing 
some immediate profits they will be able to enjoy profits even after disclosure, because their trade 
does not fully reveal their information. This suggests that disclosure requirements cannot prevent 
insider trading, only make it less profitable. 

 

 3. Data 
Our main data source is the trade-level information reported by insiders to the Securities and 
Exchange Commission (SEC). The Securities and Exchange Act (SEA) of 1934 prohibits trades 
based on material private information, namely information that a rational investor would consider 
relevant to the choice to buy or sell a stock. To facilitate the enforcement of these regulations, the 
SEA requires corporate insiders, including officers with decision-making authority in the company, 
board of directors and owners of more than 10% of the company’s stock, to report their trades to the 
SEC using specific forms. Our trade-level data comes from form 4 filings, which we retrieve from 
Thomson Reuters. 

 Insiders must file Form 4 within two days from each transaction resulting in a change in 
beneficial ownership of any class of equity securities of their company.3 Form 4 reports the name of 
the insider, its role in the company, the type of security and transaction, the transaction date, price, 
and size, as well as the beneficial ownership of the security following the reported transactions. 
Insiders are required to report transactions of non-derivative and derivative securities in two 
different sections, together with a specific code describing the type of transaction. There are 20 
types of coded transactions, including purchases, sales, grants and awards, exercise or conversion of 
derivative securities.  

 We focus on purchases and sales of corporate stocks, as most of the papers in the insider trading 
literature. Purchases (sales) can be defined as transactions resulting in the acquisition (disposition) 

                                                             
3 Before the enactment of the Sarbanes-Oxley Act of 2002, the reporting deadline was the tenth day after the close of the 
calendar month in which the transaction was executed. This reduction in the trade-disclosure interval is not a concern for 
our methodology, since we use the reported transaction date, rather than the filing date, as a reference point. The 
introduction of the Sarbanes-Oxley Act might have affected the profitability and predictive power of insider trading, since 
it led to a more timely information disclosure. However, investigating this hypothesis is beyond the scope of this paper 
(see e.g. Brochet, 2010). 
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of stocks either privately or through the open market. Other types of transactions involving stocks, 
such as the exercise of options, grants and awards, appear in our dataset only indirectly. For 
example, stocks obtained from the exercise of options are not considered as purchases, as they 
should be reported under another transaction code. Furthermore, stock options granted as part of 
executive compensation do not appear in our dataset as purchases or sales, since we focus only on 
corporate stocks. The only way stock options might show up in our data is when, after their 
exercise, insiders choose to sell the newly obtained stocks in the open market. 

 We focus on purchases and sales for which the reported transaction date falls in the period from 
January 1990 to December 2015. Overall, our raw data consists of 648,153 purchases and 2,353,267 
sale transactions in 11,924 different stocks. To distinguish banks from other firms, we follow 
Flannery, Kwan and Nimalendran (2004), who define a bank as any company with a SIC code in 
the range 6021-6025 and 6710-6712. Based on this definition, our sample includes 743 different 
bank stocks, which represents 6.2% of the stocks traded by insiders. Bank stocks represent roughly 
9% of purchases, but just 2% of sales. This evidence is consistent with the different compensation 
structure of bank insiders, which typically receive less stocks and options than firm insiders (eg 
Houston and James, 1995; John, De Masi and Paci, 2016). As a result, firm insiders own more 
stocks and, in total, their sale transactions are more numerous than those by bank insiders.  

 We collect data on returns from CRSP, company-level information from Compustat and bank 
balance sheet data from the FR-Y-9C reports filed by Bank Holding Companies and the Call 
Reports filed by the other banks. We match the CRSP dataset with the one on insider trades using 
the 8-digit CUSIP codes. Moreover, we also match on historical CUSIP codes (NCUSIP), to make 
sure we are not excluding firms whose identifier changed during our sample period. Finally, we 
merge the bank balance sheets with the CRSP and insider trades datasets using the linking tables 
provided by the Federal Reserve Bank of New York (2014 ).4 These tables link the firm identifier in 
the Call Reports (RSSID) to one of the firm identifiers in CRSP (PERMCO).  

 

 4. Methodology 
Existing literature employs a wide range of methods to investigate whether insiders have an 
informational advantage. Jeng, Metrick and Zeckhauser (2003) group these methods into two 
categories, namely intensive-trading and performance-evaluation. The former method relates the 
intensity of trading by insiders of a certain firm to the firm’s future stock return, while the latter 
compares returns on insider trading to an expected return benchmark. The next sections explain 
these two methodologies and describe their advantages and disadvantages.  

 4.1 Performance-Evaluation Method 
Performance-evaluation methods aim to test whether insiders earn abnormal profits on their trades 
by using a calendar-time portfolio approach. We follow the methodology of Jeng, Metrick and 
Zeckhauser (2003), who construct two portfolios, namely buy and sell, including all the stocks 

                                                             
4 https://www.newyorkfed.org/research/banking_research/datasets.html 

https://www.newyorkfed.org/research/banking_research/datasets.html
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purchased and sold by insiders. These stocks are kept for six months and, subsequently, the 
portfolio is rebalanced using new trades. Hence, at each point in time, the buy (sell) portfolio 
includes all the stocks purchased (sold) by insiders in the previous six months.5 The authors 
calculate the monthly value-weighted returns on these portfolios and regress them on a number of 
factors predicting stock returns. If markets are efficient, the intercept of this regression should be 
zero, because arbitrageurs would compete away any return in excess of risk. By contrast, this null 
hypothesis needs not to be accepted if insiders trade based on private information. Hence, the 
hypothesis of abnormal returns on insider trades can be assessed using a standard t-test on the 
intercept of a regression of portfolio returns on risk factors.  

 Since we are interested in comparing banks and firms, our approach is to break-down purchases 
and sales along another dimension, namely whether the trader is a firm or bank insider. This 
approach yields four portfolios: Buy-bank, buy-firm, sell-bank and sell-firm. For example, the buy-
bank portfolio includes, at any point in time, all the stock purchases by bank insiders in the previous 
six months. To compare bank and firms, we construct two additional portfolios, which are long on 
bank transactions (purchases and sales) and short on firm transactions. We weigh all portfolios by 
the dollar value of the transaction. 

 As in Jeng, Metrick and Zeckhauser (2003), we restrict the sample to trades executed by 
officers and directors. Moreover, we eliminate transactions where the number of shares traded 
exceeds the trading volume on that day, as well as those where the price is outside the stock price 
range as reported in CRSP. These restrictions eliminate 23% of the trades in the original sample, 
which consists of all purchase and sell transactions by all insiders from January 1990 to December 
2015. We note that roughly 3.6% of the trades are in bank stocks, both in the restricted sample and 
the excluded transactions. 

 Table 1 provides summary statistics for our four portfolios. In line with the descriptive statistics 
in Section 3, the firm portfolios contain more stocks and transactions than the bank portfolios. 
Moreover, the value of transactions in the firm portfolios tend to be larger, both in terms of dollar 
value and percentage of total market capitalization. Comparing banks and firms based on the 
transaction type, Table 1 reveals that the number of stocks and transactions in the sell-firm portfolio 
is greater than the buy-firm portfolio, whereas the opposite holds for banks. This evidence is in line 
with the descriptive statistics in Section 3. Finally, for both banks and firms, equally weighted and 
value-weighted returns, net of the risk-free rate, are larger after purchases than after sales.  

 To gauge the magnitude of the abnormal returns on insider trading, we estimate the following 
equation: 

, − , = + ∑ 	∈	 , + ,   (1) 

                                                             
5 By rule 16b of the Securities and Exchange Act of 1934, known as “the short-swing” rule, insiders must surrender the 
profits on opposite trades (e.g. sale and subsequent purchase or purchase and subsequent sales) realized within six months 
from the initial trade. Hence, six months is the period of time after which insiders can revert their trades without violating 
the Securities and Exchange Act of 1934. 
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The dependent variable is the return on portfolio  in month  ( , ), net of the risk-free rate in 

month  ( , ). The set M consists of variables that are supposed to capture the variation in stock 

returns in an efficient market. Since there is no consensus on which variables to include in set M, 
we benchmark the returns on insider trading against a range of expected return models. We start 
with the most popular models in the empirical asset pricing literature, namely Fama and French 
(1993)’s three-factor model, Carhart (1997)’s four-factor model and Fama and French (2014)’s 
five-factor model. Fama and French (1993)’s factors include the value-weighted market return net 

of the risk-free rate in month , , a size and a value factor. The size factor, , is the 

month  return of going long on a portfolio of small firms and short on a portfolio of large firms. 

The value factor, , is the month  return of going long on a portfolio of value firms (low book 
to market ratio) and short on a portfolio of growth firms (high book to market ratio). In addition to 

these factors, Carhart (1997)’s factors include momentum, , calculated as the month  return 
of going long on a portfolio of high prior return stocks and short on a portfolio of low prior return 
stocks. Finally, Fama and French (2014)’s factors include the Fama and French (1993)’s factors, an 

investment and a profitability factor. The investment factor, , is calculated as the month  

return of going long on a portfolio of conservative investment firms and short on a portfolio of 

aggressive investment firms. The profitability factor, , consists of the month  return of going 
long on a portfolio of firms with robust profitability and short on a portfolio of firms with weak 
profitability.6  

 In addition to the standard expected return models, we use recent models aimed to price bank 
stocks. Typically, financial stocks are excluded by the empirical literature on asset pricing, raising 
concerns on the benchmark against which our returns on bank insider trading are evaluated. To 
mitigate these concerns, we employ the asset pricing factors proposed by Ghandi and Lustig (2015) 
and Adrian, Friedman and Muir (2015). Ghandi and Lustig (2015) document an anomaly in bank 
stock returns, as small (large) banks earn a positive (negative) abnormal return, even after 
controlling for standard factors in asset pricing literature. They also show that a size factor going 
long on small banks and short on large banks can account for this anomaly. This factor is pro-
cyclical, as it decreases during financial crises and economic downturns. Based on this evidence, 
Ghandi and Lustig (2015) claim that large banks are less exposed to tail risk compared to small 
banks, as the former enjoy implicit state guarantees. 

 Adrian, Friedman and Muir (2015) document that standard asset pricing models do not explain 
the variation of returns on financial stocks. They also show that this variation is captured by a 
financial capital asset pricing model (FCAPM), which includes a financial sector ROE factor 
(FROE) and the excess return on financials over non-financials (SPREAD) in addition to the three 
factors of Fama and French (1993). The FROE factor is the return on a value-weighted portfolio of 
financial stocks in the top 20th percentile of the ROE distribution, net of the same return on the 
financial stocks in the bottom 20th percentile. The FSPREAD factor is the difference between the 
value-weighted return on the portfolio of financials and non-financials. 

                                                             
6 We download all these asset pricing factors from K. French’s online data library. 
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 Our variable of interest is the constant, , which is the average return of portfolio  in excess of 
the compensation for the risk factors included in set M. To claim that banks are more opaque than 

other firms, two types of evidence are necessary. First, the  of the buy-bank (sell-bank) portfolio 

should be positive (negative). This suggests market inefficiency, because bank insiders obtain 

returns exceeding the compensation for risk. Second, the  on the long-short buy (sell) portfolio 
should be positive (negative), indicating a higher degree of market inefficiency for bank stocks. 

 4.2 Intensive-Trading Method 
Intensive-trading methods aim to examine whether insider trading predicts future stock returns. 
These methods rely on a company-time level measure of trading intensity, which is typically based 
on the shares purchased and sold by insiders during a certain period, such as a month. This measure 
of trading intensity is then regressed on future stock returns. If insider trading is informative, 
intensively bought (sold) stocks should exhibit higher (lower) future returns. 

 To test this hypothesis, we estimate the following equation:  

, = + , + + , + , + , + ,  (2) 

Our observations consist of stock-months for which there is insider trading activity, rather than 

calendar months as in the performance-evaluation approach. The dependent variable, , , is the 

return of a stock traded in month  calculated from month + 1 to six months after the transaction. ,  is a set of variables that affect stock returns, such as size, book-to-market ratio, one-month 

lagged returns and cumulative prior returns from twelve to two months before month . These 

variables are the same as those we used as inputs for the calculation of asset pricing factors in the 
performance-evaluation approach. In addition, employing a panel dataset allows us to include time 
fixed effects as well as a range of control variables, such as market leverage and ROE. We can also 

add an interaction term between controls and a bank dummy, , ,	to account for the different 

effect that the determinants of stock returns might have on banks and firms. 

 Our variables of interest are the insider trading indicator, , , and its interaction with the bank 

dummy. In the baseline specification, we use three different insider trading indicators. The first is 
the Net Purchase Dummy variable, which equals one if the difference between the number of stocks 

bought and sold by insiders of corporation  at time  is positive. The other two indicators are 
continuous and capture the intensity of insider trading. One is the total net purchase by insiders of 

corporation  at time , normalized by the sum of purchases and sales in the same corporation and at 

the same time (Net Purchase Ratio). The other measure is similar, except that the number of insiders 
purchasing and selling is used instead of the number of shares bought or sold (Net Buyer Ratio).  

 The other variable of interest is , . The coefficient on this interaction term indicates 

whether the relation between the intensity of insider trading and future stock returns is different for 
banks and firms. Under the hypothesis that banks are more opaque than other firms, we should 

expect two results. First, bank stock returns should increase in the buying intensity ( + > 0). 
Second, the relationship between stock returns and buying intensity should be stronger for banks 

( > 0). 
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 We estimate equation (2) on the same sample as the performance-evaluation approach. Table 1 
reveals positive net purchases in 53% of the bank stock-months and 28% of the firm stock-months. 
By contrast, the continuous measures of insider trading, namely the Net Purchase and Buyer Ratios, 
are on average positive for banks and negative for firms. This evidence is consistent with the 
disproportionately higher fraction of firm sale transactions. Hence, even though firm insiders are on 
average net buyers, the average value of net purchases is negative because their sale transactions are 
relatively large. We also note that banks, on average, exhibit a lower book-to-market ratio and 
market leverage, as measured by the ratio of market capitalization and the sum of market 
capitalization and book value of liabilities. 

 4.3. Performance-Evaluation vs. Intensive-Trading Methods 
Both the performance-evaluation and intensive-trading methods link stock returns and insider 
trading. The main difference between these two methods is the benchmark they use to assess the 
returns on stocks traded by insiders. Both benchmarks have advantages and disadvantages, which 
we illustrate in this section. 

 In the performance-evaluation approach, the return on the portfolios of stocks traded by insiders 
is compared to an expected return model. This model consists of a set of risk factors, calculated as 
the return on portfolios of stocks sorted by variables such as size and book-to-market ratio. These 
risk factors are supposed to fully explain the variation in asset prices, under the hypothesis of 
efficient markets. Hence, this hypothesis can be assessed through a test of statistical significance of 
the constant (i.e. α in equation (1)) from a regression of risk factors on asset returns. Efficient 
markets imply a zero constant, because any positive or negative return in excess of the 
compensation for risk (i.e. α>0 or α<0) would be arbitraged away by investors trading the asset and 
the benchmark portfolios. By this logic, it is possible to infer the degree of market (in-)efficiency 
from the estimate of α. This inference, however, relies on the correct specification of the model 
explaining the variation in stock returns. Since there is no consensus on the correct asset pricing 
model, a concern with the performance-evaluation approach is that α could be different than zero 
either because of market inefficiency or model misspecification. This problem is known as the 
“joint-hypothesis” test. 

 The trading-intensity approach employs a panel data regression to test the link between future 
stock returns and insider trading. This approach is designed to investigate hypothesis such as: 
“Stocks for which insiders are net buyers exhibit a higher future return than those for which insiders 
are net sellers”. By contrast, the performance-evaluation approach examines whether the stocks 
traded by insiders exhibit an abnormal return, relative to a certain benchmark. Well-known 
variables affecting stock returns, such as size and book-to market, are included as stock-level 
controls in the intensive-trading approach, while in the performance-evaluation approach they are 
used to calculate the asset pricing factors composing the return benchmark. The correct 
specification of this benchmark, together with market efficiency, underpin the hypothesis of a zero 
α in the performance-evaluation approach. By contrast, the intensive-trading approach does not 
impose any restriction on regression coefficients, since it does not postulate that the set of 
regressors fully captures the variation in stock returns. Hence, the intensive-trading approach does 
not suffer from the “joint-hypothesis” problem.  
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 Another drawback of the performance-evaluation approach is its low statistical power to detect 
market inefficiency (eg Loughran and Ritter, 2000). The performance-evaluation approach exploits 
the (calendar) time variation in the return of portfolios composed of stocks traded by insiders. These 
stocks are kept in the portfolio for six months after the transaction date. Hence, estimates are based 
on calendar month returns regardless of the amount of insider trading. For example, the return of a 
stock traded in June 2013 would contribute to the portfolio returns in the calendar months until 
December 2013, even though there might not be any other transaction in that stock after June 2013. 
The intensive-trading method also employs returns up to six months after the transaction date, but 
assigns these returns to the month when the stock was traded. The use of variation at the stock-
trading month instead of calendar month level implies a higher statistical power of the intensive-
trading vis-à-vis the performance evaluation method.  

 There are three main reasons to use the performance-evaluation approach (Jeng, Metrick and 
Zeckhauser, 2003). First, only with this approach is it possible to calculate stock returns from the 
trading date. Since the intensive-trading method exploits variation at the stock-month level, it 
cannot use the return in the month of the transactions used to determine the measure of trading 
intensity. 7 Second, the performance-evaluation approach allows us to weigh stock returns by the 
size of the insider trade. This is not possible with the intensive-trading approach, because this 
approach exploits variation at the stock-level rather than trade-level. Third, the performance-
evaluation method does not require us to determine a rule to calculate the trading intensity measure, 
our main variable of interest. 

 Jeng, Metrick and Zeckhauser (2003) claim that, because of these three reasons, the 
performance-evaluation approach is well-suited to investigate the profits from insider trading. 
Calculating stock returns from the transaction date and forming purchase and sell portfolios 
weighted by transaction value provides an accurate measure of the returns on insider trading. By 
comparing these returns to a benchmark, it is possible to determine whether insiders earn abnormal 
profits on their trades. By contrast, the intensive-trading approach is more appropriate to investigate 
the predictive power of insider trading, an interesting insight for outsiders seeking returns from 
replicating trades by insiders. 

 Overall, since both the profitability and predictive power of insider trading rest on the 
hypothesis that insiders enjoy an informational advantage, both the performance-evaluation and 
intensive-trading approaches are appropriate to investigate the opacity of banks. Empirically, the 
former approach relies on a test of statistical significance of the αs estimated on the bank and long-
bank-short-firm portfolios. These αs indicate whether bank insiders earn abnormal returns in 
absolute terms and relative to firms, respectively. The equivalent test in the intensive-trading 

approach is whether the linear combination , + ,  and the interaction term ,  

are statistically different than zero. The main difference between these two tests is that the 

                                                             
7 For example, consider a stock with 1 buy and 1 sale transaction occurring on 05/05/2014 and 25/05/2014, respectively. 
Suppose that insiders are net buyers of that stock in May 2014. If we were to relate trading intensity in May 2014 to the 
return on the stock from 05/05/2014, we would be implicitly attributing a return to a transaction that did not yet occur at 
that time (the one on 25/05/2014). By contrast, considering the return from the date of the second transaction (25/05/2014) 
would neglect the period from 05/05/2104 to 25/05/2014. For this reason, most of the literature considers stock returns 
from the month after the transaction. 
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intensive-trading approach does not allow us to distinguish purchases from sales, as they are both 
employed to determine the trading intensity measure. 

 

 5. Baseline Results 
 5.1. Performance-Evaluation Method 
This section presents the results obtained using the performance-evaluation method à la Jeng, 
Metrick and Zeckhauser (2003). Table 2 contains the OLS estimates of equation (1) using Fama and 
French (1993)’s three-factor model, Carhart (1997)’s four-factor model and Fama and French 
(2014)’s five-factor model as benchmarks. Our dependent variables are the (transaction) value-
weighted monthly returns on our four portfolios, which include all the stocks bought and sold by 
bank and firm insiders in the previous six months.  

 The αs on the purchase portfolios are positive and statistically significant at the one percent 
level for both banks and firms, regardless of the expected return model. The abnormal return on the 
bank portfolio ranges between 56 and 69 basis points, while the one on the firm portfolio is larger 
than 100 basis points. The different magnitude of the abnormal return on bank and firm buy-
portfolios is confirmed by the long-bank-short-firm portfolio, which exhibits negative and 
statistically significant αs, except for the three-factor model. As for the sell portfolios, Table 2 
reveals a negative abnormal return for banks and, except for the five-factor models, for firms too. 
However, none of the αs on the sell-bank and sell-firm portfolios are statistically different than zero. 
Moreover, the α on the long-bank-short-firm portfolio is negative, but statistically equal to zero.  

 Table 3 presents the OLS estimates of equation (1) using the asset pricing factors of Ghandi and 
Lustig (2015) and Adrian, Friedman and Muir (2015) as a benchmark. Since these factors aim to 
explain variation in the stock returns of financial stocks, we only report the results for the bank and 
long bank-short firm portfolios. Results remain substantially unchanged. The αs on the bank-buy 
portfolio are positive, statistically significant, and somewhat larger than in Table 2. However, the 
long bank-short firm buy portfolio does not earn a positive abnormal return, suggesting that banks 
are not more opaque than other firms. The sell-bank and long-bank-short-firm sell portfolios still 
exhibit statistically insignificant αs, confirming the results in Table 2.  

 Overall, the results from the performance evaluation method is in line with Jeng, Metrick and 
Zeckhauser (2003)’s findings. Insiders earn an abnormal return on purchases but not on sales, 
regardless of the type of stock (financial vs. non-financial). Comparing the abnormal return on 
purchases by bank and firm insiders, we do not obtain that the former is greater than the latter. In 
fact, some specifications reveal the opposite, as the αs on the long-bank-short-firm buy portfolios 
are negative and statistically significant. Two insights follow from this evidence. First, banks are 
opaque, but not more than other firms. Second, banks are opaque only with regards to good news, 
which is the type of information that presumably motivates purchases. By contrast, sales are not 
driven by negative news or, if they are, insiders do not enjoy an informational advantage. In Section 
6, we will provide a test to disentangle these two hypotheses on sales.  
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 5.2 Intensive-Trading Method 
Table 4 presents the OLS estimates of equation (2). We are interested in the coefficient on ,  and 

the linear combination , + , , which capture the predictive power of trades by firm and 

bank insiders, respectively. The variable ,  can be any of the following indicators of insider 

trading activity: Net Purchase Dummy (columns 1-3), which is a dummy equal to one if insiders 
bought more stocks than they sold in a certain firm at a certain month, Net Purchase Ratio (columns 

4-6), calculated as the total net purchase by insiders of corporation  at time , normalized by the 

sum of purchases and sales in the same corporation and at the same time, and Net Buyers Ratio 
(columns 7-9), which is the same as Net Purchase Ratio except that the number of insiders buying 
or selling is used instead of the number of shares. For each dependent variable, we report three 
specifications: One with the standard determinants of stock returns, another augmented with return 
on equity and market leverage and one also including fixed effects.  

 In columns (1)-(3), the Net Purchase Dummy is positive and statistically significant at the one-
percent level. This suggests that non-bank stocks for which insiders are net buyers exhibit a higher 
return than those for which insiders are net sellers. The difference in returns, which ranges between 
8.8 and 9.6 percentage points, tends to be lower once we control for time fixed effects. By contrast, 
the interaction between the Net Purchase and the bank dummies is negative and statistically 
significant at the one-percent level. This indicates a smaller difference in the return of bank stocks 
for which insiders are net buyers and sellers. The cumulative coefficient, which is reported at the 
bottom of the table, reveals that net purchases by bank insiders are associated with an increase in 
bank stock returns ranging between 1.6 and 2.6 percentage points. Overall, trades by bank insiders 
predict stock returns, but to a lesser extent than those by firm insiders. These findings suggest that 
banks are opaque, but less so than other firms. 

 Results remain substantially unchanged in columns (4)-(9), where we employ continuous 
measures of trading intensity as indicators of insider trading. Trading intensity, as measured by the 
Net Purchase and Net Buyers Ratios, is associated with higher returns, but this association is 
weaker for bank stocks. For example, the coefficient on the Net Purchase Ratio implies that, in a 

scenario with only purchases in a certain firm-month ( , = 1), the stock return is 5.5-7.6 

percentage points larger than in the opposite scenario with only sales ( , = −1). For bank 

stocks, the difference in the returns in those two scenarios is roughly 2 percentage points, as 
indicated by the linear combination of the Net Purchase Ratio and its interaction with the bank 
dummy. Estimates are in the same order of magnitude when we use the Net Buyers Ratio instead of 
the Net Purchase Ratio. 

 Overall, the results of the intensive-trading method are in line with those of the performance-
evaluation method. The former method reveals a positive link between insider trading intensity and 
stock returns, controlling for standard determinants of stock returns. The performance-evaluation 
method suggests that returns on insider purchases outperform a range of expected return 
benchmarks, whereas returns on insider sales do not. Both set of results support the hypothesis that 
banks are opaque. Neither method, however, provides evidence indicating a greater informational 
advantage of bank insiders. Returns on bank insider purchases are statistically smaller or the same 
as those on firm insider purchases, while trades by bank insiders exhibit a lower predictive power 
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than those by firm insiders. Hence, our evidence does not support the hypothesis that banks are 
more opaque than other firms, but rather suggests the opposite. 

 

 6. Routine vs. Opportunistic Trading 
The interpretation of our results in Section 5 implicitly relies on the assumption of private 
information as the reason for trading. In fact, insiders might trade for other motives. First, an insider 
might sell its stocks for diversification reasons, as both its wage and stock compensation are 
strongly related to the performance of the company. Second, liquidity shocks can potentially induce 
insiders to sell their stocks. Third, discount plans on company’s stocks might induce insider 
purchases. If these types of trading motives are more likely for banks than firms, the estimated 
bank-firm differences reported in Section 5 would be downward biased. 

 To test whether bank insiders earn a higher return than firm insiders, we would need to isolate 
information driven trades. To this end, we follow Cohen, Malloy and Pomorski (2012), who argue 
that insider trades not motivated by private information are likely to follow a specific time pattern. 
For example, some insiders tend to sell stocks at regular intervals to signal other motives than 
private information, while others buy stocks after receiving bonuses, which are usually paid in the 
same month of the year. Based on this logic, Cohen, Malloy and Pomorski (2012) define an insider 
as routine if it trades in the same month for three consecutive years. All the trades by this insider are 
considered as routine trades for all the subsequent years. By contrast, an opportunistic insider is an 
insider who traded at least once in each of the previous three years, but not necessarily in the same 
month8. As an alternative classification, Cohen, Malloy and Pomorski (2012) defines the trades 
occurring in the same month for at least three consecutive years as routine, while all the others as 
opportunistic. Hence, unlike the trader-based classification, an insider might have both 
opportunistic and routine trades.  

 In this section, we apply the performance-evaluation and intensive-trading methods by 
distinguishing routine from opportunistic trades. We opt for the trade-level rather than trader-level 
classification for two reasons. First, Cohen, Malloy and Pomorski (2012) show that their results 
hold regardless of the classification scheme. Second, the trade-level classification is more 
appropriate to the performance-evaluation method, which requires the formation of portfolios based 
on the type of trade as well as trader. 

 Using Cohen, Malloy and Pomorski (2012)’s trade-level classification, we obtain that, in the 
average calendar month, opportunistic trades represent the majority of trades (Table 5). The 
opportunistic buy (sell) portfolio contains 85% (93%) of all classified firm insider trades and 88% 
(92%) of all classified bank insider trades. Opportunistic purchases are larger than routine ones, 
both for banks and firms. Relative to market capitalization, the average value of an opportunistic 

                                                             
8 For example, let us consider two insiders, A and B. Both insiders traded in June 2006, June 2008, May 2010 and 
December 2011 but, in 2007, insider A traded in June while B in July. Based on Cohen, Malloy and Pomorski (2012)’s 
algorithm, A (B) is a routine (opportunistic) insider and all its trades after 2008 are considered as routine (opportunistic) 
trades. 
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bank (firm) purchase is 71% (122%) greater than a routine one. By contrast, the average value of 
opportunistic sales, relative to market capitalization, is 36% larger for firms, but 2% smaller for 
banks.  

 6.1. Performance-Evaluation Method 
Table 6 presents the OLS estimates of the αs in equation (1) using portfolios composed of 
opportunistic trades only. Results are qualitatively the same as in Table 2. Both banks and non-
banks still exhibit a positive and statistically significant α on the purchase portfolio and a negative 
but insignificant α on the sale portfolio, regardless of the expected return model. The long bank-
short firm buy portfolio yields a negative abnormal return that is statistically significant for two the 
three specifications, confirming that bank insiders do not enjoy a greater informational advantage. 
Finally, the coefficients on the asset pricing factors indicate a similar trading behaviour as in the 
baseline analysis. 

 Overall, isolating the trades that most likely contain private information, namely opportunistic 
trades, does not change our baseline results in Section 5. Since potential differences in trading 
motives do not explain why bank insiders do not earn more than firm insiders, our baseline findings 
suggest that bank insiders do not enjoy a greater informational advantage.  

 6.2. Intensive-Trading Method 

Table 7 presents the OLS estimates of equation (2), using indicators of insider trading intensity only 
capturing opportunistic trades. As in Cohen, Malloy and Pomorski (2012), we construct 
Opportunistic Buy and Opportunistic Sell dummies, which are equal to one if there were any 

opportunistic purchases or sales, respectively, in stock  at time . On average, 8.9% (18.9%) of the 

firm (bank) stock-months have at least an opportunistic purchase. By contrast, there were 
opportunistic sales in 32.8% (18.5%) of the firm (bank) stock-months. 

 Columns (1)-(3) report the coefficient on the Opportunistic Buy dummy estimated only on the 
sample of opportunistic trades. The coefficient is positive and statistically significant at the one-
percent level. This suggests that non-bank stocks for which there is at least an opportunistic 
purchase exhibit a higher return than the non-bank stocks with at least an opportunistic sale. The 
difference in returns ranges between 7.8 and 8.8 percentage points. In line with Table 4, the 
interaction between the Opportunistic Buy and the bank dummy is negative and statistically 
significant. This indicates that the association between opportunistic purchases and stock returns is 
lower for banks than other firms. The cumulative effect, which we report at the bottom of the table, 
reveals that bank stocks with opportunistic buy transactions exhibit a 2.8-3 percentage points higher 
return. Overall, these findings suggest that, as in Section 5, banks are opaque, but not more than 
other firms.  

 In columns (4)-(6), we estimate equation (2) on the sample of classified opportunistic and 
routine trades and include the Opportunistic Sale dummy. The Opportunistic Buy dummy is still 
positive and statistically significant, whereas its interaction with the bank dummy is negative, 
although statistically significant only in one specification. The cumulative effect, however, indicates 
a 1.7-3 percentage points higher return on bank stocks with opportunistic purchases, relative to 
routine trades only. By contrast, the Opportunistic Sale dummy is negative and statistically 
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significant at the one percent level. The coefficient on this dummy implies a 4.1-4.8 percentage 
points lower return on firm stocks with opportunistic sale transactions, relative to routine 
transactions. The interaction between the Opportunistic Sale and bank dummy is positive and 
statistically different than zero. This suggests that the association between opportunistic sales and 
stock returns is weaker for banks than non-banks. The sum of the coefficients on the bank dummy 
and its interaction with the Opportunistic Sale dummy, which is reported at the bottom of Table 7, 
is negative but not always statistically significant. Hence, bank stocks with opportunistic sale 
transactions do not exhibit a lower return than those with routine transactions, whereas non-bank 
stocks do. 

 Overall the intensive-trading method confirms the results from the performance-evaluation 
method. First, we fail to obtain a stronger predictive power of opportunistic bank insider trading. 
Second, we find predictive power of bank purchases but not sales. We note that these results are in 
line with the baseline ones. Hence, distinguishing routine from opportunistic trades suggests that the 
baseline results are not driven by differences in the trading motives of bank and firm insiders. For 
this reason, we will turn back to the baseline sample to conduct the analyses in the next sections. 

 

 7. Normal vs. Turbulent Times 
Results in Sections 5 and 6 suggest that banks are not more opaque than other firms. This evidence 
is based on insider trades during the period from January 1990 to December 2015. In this section, 
we investigate whether there is time variation in bank opacity. A widespread view maintains that, 
after the subprime mortgage shock in August 2007, outside investors became reluctant to lend, 
because of their inability to assess bank solvency. This narrative is put forward as an explanation 
for the financial crisis of 2007-09 (eg Gorton, 2008). Based on this view, trades by bank insiders 
should be more profitable in crisis times, because the outsiders’ inability to assess bank assets 
increases the informational advantage of insiders. Furthermore, another strand of literature 
examines whether bank insiders foresaw the financial crisis of 2007-09 using data on insider trading 
(eg Falenbrach and Stulz, 2012). If insiders had more precise information on the value of bank 
assets, not only should they have traded more right before the crisis, but their trades should have 
been more informative and profitable than in normal times and compared to other firms.  

 To test these hypotheses, we isolate trades occurring at a specific point during or before the 
financial crisis. We are interested in the trades from August 2007 to September 2009, which 
Flannery, Kwan and Nimalendran (2014) define as the crisis period, as well as those from January 
to July 2007, that is seven months before the financial crisis erupted (pre-crisis period). Table 8 
reveals that calendar months containing trades executed during and the crisis and pre-crisis periods 
exhibit a higher average number of trades than in normal times. As for the size of these transactions, 
bank insiders sold more shares and, surprisingly, also bought more shares during the crisis. 
Moreover, both the crisis and pre-crisis period exhibit a higher fraction of bank stock-months with a 
positive Net Purchase Dummy, as well as higher Net Purchase and Net Buyers Ratios. The firm 
portfolio also contains more share purchases in the calendar months corresponding to the crisis 
period, but a higher number of shares sold in the pre-crisis period. This is also confirmed by the 
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fraction of firm-stock months with a positive Net Purchase Dummy. As a percentage of market 
capitalization, however, the average transaction executed during the crisis and pre-crisis periods is 
smaller than normal times, for both banks and other firms. Overall, summary statistics suggest that 
insiders traded more intensively during the crisis and pre-crisis periods, even though the average 
size of their transactions, relative to market capitalization, got smaller. 

 7.1. Performance-Evaluation Method 

In this section, we investigate the time variation in bank opacity using the performance-evaluation 
method. Our approach is to estimate equation (1) adding two dummies taking the value one in the 
calendar months August 2007-September 2009 and January-July 2007. These two dummies capture 
changes in abnormal returns during the crisis and pre-crisis periods, relative to the level of abnormal 
returns in normal times (α). Since our regression equation also includes the set of asset pricing 
factor discussed in Section 5, the estimated abnormal returns do not only capture market wide 
variation, such as the drop of stock prices during the financial crisis of 2007-09. Hence, if bank 
insiders foresaw the financial crisis of 2007-09 and banks became more opaque during that period, 
both relative to normal times and other firms, the coefficient on the pre-crisis and crisis dummies 
should be positive (negative) in the bank and long-bank-short-firm purchase (sell) portfolios. We 
should expect α to carry the same sign if banks are opaque in normal times, both in absolute terms 
and relative to other firms.  

 Table 9 contains the results. First, the estimated αs indicate positive and statistically significant 
abnormal returns in normal times for both banks and firms. Their magnitude is slightly larger than 
in Table 2 for banks, but the long-bank-short-firm buy portfolio still fails to exhibit and abnormal 
return. Differences appear during crisis times. In the bank-buy portfolio, the crisis dummy is 
negative and statistically significant in all specifications. Bank purchases earn a 2.3-2.6 percentage 
points lower return during the crisis period, suggesting bank insiders do not enjoy a greater 

informational advantage. In fact, the sign and statistical significance of the linear combination +
, which captures the level of abnormal return in the crisis period, indicates no informational 

advantage at all of bank insiders. This contrasts with the results concerning firm portfolios, where 
insider purchases resulted in higher returns during crisis times, indicating increased opacity. 

 In the pre-crisis periods, both the bank and long-bank-short-firm buy portfolios exhibit lower 
abnormal returns than in normal times, but this difference is statistically the same as in the crisis 

period. Furthermore, the sign and statistical significance of the linear combinations + −
 suggest that bank insider purchases earn a negative abnormal return in the pre-crisis period, 

both in absolute terms (bank portfolio) and relative to other firms (long-bank-short-firm portfolio).  

 As for insider sales, the crisis dummy is not statistically significant in the bank portfolio, 
suggesting no difference in the profitability of bank insider trading in crisis vis-à-vis normal times. 
In addition, bank insider sales do not seem to be profitable at all in times of crisis, as the linear 

combination +  is not statistically different than zero in the bank portfolio. We obtain the 
same result in normal times, as revealed by statistically insignificant α in the bank portfolio. Finally, 
the estimates from the long-bank-short-firm portfolio reveal no difference in the profitability of 
bank and firm insider sales, neither in crisis nor normal times.  
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 Our evidence on bank insider sales is slightly stronger during the pre-crisis period. Both the 
bank and long-bank-short-firm portfolios exhibit a negative and statistically significant pre-crisis 
dummy at least in one specification, even though we can never reject the hypothesis that this 

dummy is equal to the crisis one. More importantly, the linear combination + −  is 

negative and statistically significant, at least in the bank portfolio, whereas +  is not 

statistically different than zero. Hence, in level terms, the abnormal return on bank insider sales is 
negative in the pre-crisis period, but, except for one specification, statistically the same as the one 

on firm insider sales ( + −  in the long-bank-short-firm portfolio). This finding 

suggests an informational advantage of bank insiders in the pre-crisis period, but in absolute terms 
rather than compared to other firms or time periods.  

 Overall, these findings do not support our hypotheses on the time variation of bank opacity. 
Bank insiders earned lower profits on purchases in the pre-crisis and crisis periods, both relative to 
normal times and non-banks. In addition, the bank buy portfolio exhibits positive abnormal returns 
in normal times, but not during our periods of interest. As for sales, we find weak evidence 
consistent with a greater bank opacity in times of financial distress. The bank sell portfolio exhibits 
a negative abnormal return in the pre-crisis period. This abnormal return, however, is not 
statistically different than the one in normal times and during the crisis period. Relative to non-
banks, the return on bank sales during the pre-crisis period is not consistently lower either. In the 
next section, we investigate whether these results still hold when using the intensive trading 
method.  

  7.2. Intensive-Trading Method 
This section employs the intensive-trading method to examine the time variation in bank opacity. 
We postulate that trades by bank insiders should have a stronger predictive power in the crisis and 
pre-crisis periods, both relative to normal times and other firms. To test these hypotheses, we use 
the same estimating equation as in Section 5, with two differences. First, we add two dummies: One 
taking the value one for any stock traded by insiders during the period from August 2007 to 
September 2009 (crisis dummy), and another equal to one for any stock traded by insiders from 
January to July 2007 (pre-crisis dummy). Second, we include triple interactions between the 
indicators of insider trading, the bank and time dummies, as well as all the pairwise combinations of 
these variables.  

 We assess our hypotheses on the time variation in bank opacity through the following tests. 

First, the linear combinations , + , + , − + , −  

and , + , + , + ,  should be positive and statistically 

significant, indicating the ability of trades by bank insiders to predict stock returns in the crisis and 

pre-crisis periods. Second, the linear combinations , − +	 , −  

and , + ,  should be positive and statistically significant, suggesting a 

higher predictive power of bank insider trading intensity in the crisis and pre-crisis periods, 

compared to normal times. Third, the linear combinations , + 	 , −  

and , + , , which capture the difference between the predictive power of 

bank and firm insider trading in the pre-crisis and crisis periods, should be positive and statistically 
significant. Finally, if the predictive power of insider trading is greater for banks than firms in 
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normal times too, the interaction ,  and the linear combination , + ,  should be 

positive and statistically significant. 

 Table 10 reports the results using the Net Purchase Dummy in columns (1)-(3), the Net 
Purchase Ratio in columns (4)-(6) and the Net Buyers Ratio in columns (7)-(9). For all these three 
measures, the linear combinations reported at the bottom of Table 10 do not reveal any predictive 
power of bank insider trading neither in the pre-crisis nor crisis periods, as stocks for which insiders 
are net buyers and net sellers in these periods exhibit (statistically) the same return. We do find a 

positive and statistically significant linear combination , + ,  , which is consistent with 

the predictive power of bank insider trading in normal times. 

 Compared to normal times, the predictive power of trades by bank insiders does not increase in 

our periods of interest, as the linear combinations , + ,  and , − +	 , −  are either negative or not statistically significant. 

We also fail to provide evidence of a greater predictive power of bank vis-à-vis firm insider trading. 
Both in normal times and during the crisis period, the association between trading intensity and 
future stock returns is weaker for banks than firms, as indicated by negative and statistically 

significant interaction term ,  and linear combination , + , . By 

contrast, the statistically insignificant linear combination , + , −  

reveals no difference between the predictive power of trades by bank and firm insiders in the pre-
crisis period.  

  Overall, our findings are not consistent with the hypothesis that bank insiders enjoyed a greater 
informational advantage during and right before the financial crisis of 2007-09. The intensive-
trading method does not provide evidence of a higher predictive power of bank insider trading, 
neither compared to normal times nor other firms. In fact, some specifications suggest the opposite. 
In line with these results, the performance-evaluation method reveals lower (the same) profits on 
bank purchases (sales) before and during the crisis, relative to both normal times and other firms. 
Hence, in contrast with Flannery, Kwan and Nimalendran (2013), we fail to provide evidence in 
support of theories postulating more severe information asymmetries in times of distress. 

 Our results are consistent with two explanations. First, insiders enjoyed an informational 
advantage before and during the crisis, but did not fully exploit it. A potential reason is the higher 
risk of legal prosecution, as trades executed during those periods could be perceived as more likely 
to be scrutinized by the Security and Exchange Commission. Another reason, in line with Collin-
Dufrense and Vos (2015), is the lower incentive to trade based on private information in periods of 
low market liquidity, such as the financial crisis of 2007-09. Since the price impact of trades is 
stronger in these periods, aggressive purchase or sale transactions would reveal more information 
than in normal times.  

 Second, bank insiders did not enjoy an informational advantage during the financial crisis of 
2007-09, because assessing the value of bank assets might have become harder not only for 
outsiders. This explanation is consistent with a recent strand of literature investigating the ability of 
bank insiders to foresee the financial crisis of 2007-09 (eg Falenbrach and Stulz, 2011). Most of 
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these papers provide a negative answer, based on the evidence of no abnormal flow of insider sale 
transactions around the crisis period. Our results provide additional evidence in line with this strand 
of literature, as we document that the profitability and predictive power of bank insider trades 
before and during the financial crisis of 2007-09 were the same as (or lower than) normal times. 

 

 8. Bank Balance Sheet Characteristics 
Results in the previous Sections do not reveal a greater opacity of banks, neither in normal nor crisis 
times. This evidence is based on the comparison of the average bank and firm traded by corporate 
insiders. In this section, we focus on the within banking sector variation, investigating the link 
between opacity and a set of balance sheet characteristics. To this end, we only rely on the 
intensive-trading method. The reason is the requirement to sort banks based on multiple balance 
sheet variables would complicate the performance-evaluation approach, by limiting the number of 
banks in each portfolio. 

 8.1. Methodology 
Theory suggests specific balance sheet characteristics affecting the degree of information 
asymmetries between banks and outside investors. These characteristics are the size of the loan 
book, trading assets and market leverage. Since loans are not traded and often granted based on soft 
information, banks with a large loan portfolio should be more opaque. Opacity should also increase 
with trading assets, as their value depends more on high-frequency fluctuations in market prices, 
which mandatory information disclosure is unlikely to capture in a timely manner. Finally, leverage 
might lead to opacity. For example, Wagner (2007) demonstrates the incentives of highly levered 
banks to escape market discipline by investing in more opaque activities.  

 To empirically investigate the link between opacity and loans, trading assets and leverage, we 
estimate the following panel regression: 

, = + , + , + , , , + . , + , . , , +, + , , , + ∑ ,∈ + ∑ , ,∈ , + , + + ,  (3) 

Our dependent variable, , , is the return of stock  traded in month  and compounded from month + 1 to six months after the transaction. We are interested in the size of the loan book, , , 

market leverage, . , , and the amount of trading assets, , , as well as the 

interaction between these variables and the insider trading measure , . We normalize the size of 

the loan and trading book by the market value of equity and reformulate market leverage as the sum 
of book value of liabilities and market value of equity divided by the market value of equity. As in 

equation (2), we add time fixed effects and control for a set of variables affecting stock returns, , , 

which includes size (natural logarithm of market capitalization), (log) book-to-market ratio, one-

month lagged returns and cumulative prior returns from twelve to two months before month .  

 To account for other factors potentially correlated to our variables of interest and affecting the 

predictive power of insider trading, we add a set of balance sheet control variables, , as well as 
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their interaction with the insider trading measure. The set B includes measures of funding structure, 
loan quality and non-traditional banking activities. Funding structure, which we capture through the 
ratios of deposits and liquid assets9 to total liabilities, might influence the disciplining effect of 
leverage and hence bank opacity. Bank opacity potentially depends on loan quality as well, as loans 
are more sensitive to negative rather than positive information. To measure loan quality, we use the 
ratio of loan loss allowance to total loans and annualized loan growth, as Falenbrach, Prilmeier and 
Stulz (2012) show fast bank growth is a predictor of poor performance both in the 1998 and 2007-
09 financial crises. Finally, banks might operate other non-traditional banking activities in addition 
to asset trading, directly affecting their opacity. We capture these activities through a diversification 
measure, the ratio of non-interest income to the sum of non-interest and interest income, and two 
measures of securitization activity. These measures are outstanding securitized assets and 
securitization income, which Ryan, Tucker and Zhou (2016) find to be negatively associated with 
stock returns after insider sales. Finally, we express all our balance sheet variables as deviations 
from the quarterly median of their distribution across the cross-section of all listed banks.10 

 Our null hypothesis is that the predictive power of insider trading increases with market 
leverage, the size of the loan and trading books, as these variables are the main theoretical 
determinants of bank opacity. To assess this hypothesis, we estimate equation (3) on the sample of 

bank traded by insiders and test whether the interaction terms , , , . , ,  and , , , as well as their linear combination with , , are positive and statistically 

significant.  

 We are also interested in comparing the predictive power of trading by firm and bank insiders. 
To this end, we jointly estimate two equations: One for the bank sample, namely equation (3), and 
another for the firm sample, which is the same as equation (3) except for the bank balance sheet 

variables. This joint estimation allows us to test whether the linear combinations of ,  and , , , . , ,  and , ,  are statistically different than the coefficient on ,  estimated on the firm sample.   

 8.2. Results 
Table 11 contains the results on the within banking sector variation in opacity. We only use one 
measure of trading intensity, the Net Purchase Dummy, to facilitate the interpretation of the 
coefficients. The first three columns show the estimates from the bank sample, while columns (4)-
(9) report the joint estimates on the bank and firm samples. For both the individual and joint 
estimation, we show the results using all stock-trading month observations, restricting the sample to 
the period 2001-15 and controlling for securitization activity. The reason is that detailed 
securitization data are only available from 2001, which raises the question whether the additional 
controls or the shorter sample period explains the potential differences from the full sample results.  

                                                             
9  Liquid assets include non-interest bearing balances, currency, coins, interest bearing balances due from deposit 
institutions, held-to-maturity and available-for-sale securities. 
10 On average, during our sample period, the median bank has a market leverage of 8.3, zero trading assets and a loan 
book larger than the market value of equity by a factor of 5.5. 
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 Restricting the sample to bank insider trading (columns (1)-(3)), we find a positive and 
statistically significant Net Purchase Dummy, irrespective of the sample period and the inclusion of 
securitization controls. This finding indicates the predictive power of insider transactions of stocks 
with a median value of all the balance sheet variables included in our specification. None of the 
interactions with the variables of interest are consistently significant across our three specifications, 
even though the one with trading assets is negative and statistically different than zero when we 
restrict the sample to the period after 2001 (columns (2) and (3)). Overall, these results do not 
support our hypotheses, as they indicate that the predictive power of bank insider trading does not 
increase with leverage, the size of the loan and trading book. 

 In addition to how the predictive power of insider trading varies with balance sheet 
characteristics, we test whether the intensity of trades by insiders of banks with relatively high 
values of these characteristics are associated to future stock returns. To this end, the bottom of 
Table 11 reports the linear combination of the Net Purchase Dummy and its interactions with 
leverage, loan book and trading book size, fixing the value of these variables at the 75th percentile 
of their distribution across all listed banks. Only the linear combination with trading assets is 
positive and statistically significant, suggesting that the intensity of trades by insider of banks with 
a relatively large trading book predict stock returns. By contrast, net insider purchases of stocks 
with a relatively high leverage and large loan book are not associated to future returns.  

 Columns (4)-(9) report the joint results on the bank and firm samples. We note that the point 
estimates on the bank sample are exactly the same as those in columns (1)-(3), whereas standard 
errors are different. The reason is that, in the joint estimation, the bank specification is the same as 
in the individual one, while the variance-covariance matrix is obtained using both bank and firm 
observations rather than bank only. Compared to columns (1)-(3), we obtain the same level of 
statistical significance of the interactions with our variables of interest, as well as their linear 
combination with the Net Purchase Dummy. Hence, the joint estimation also fails to reveal a link 
between the predictive power of insider trading and our three balance sheet characteristics of 
interest.  

 Our joint estimation also allows us to compare the predictive power of trades by bank and firm 
insiders. To this end, we test the null hypotheses that the Net Purchase Dummy estimated on the 
bank sample, as well as its linear combination with our balance sheet variables of interest, are equal 
to the Net Purchase Dummy estimated on the firm sample. The last four rows of Table 11 report the 
p-value from these tests. All of them reject the null hypothesis, except for banks at the 75th 
percentile of the trading book distribution once we restrict the sample to the period after 2001. 
Hence, trades by insiders of these banks exhibit statistically the same predictive power as trades by 
their peers in firms, at least in two out of three specifications. By contrast, the association between 
future stock returns and insider trading intensity is stronger for firms than banks at the 75th 
percentile of the distribution of leverage and loan book size, as well as banks with a median value 
of all balance sheet characteristics included in equation (3). 

 Our evidence of no link between the predictive power of insider trading and balance sheet 
characteristics, such as leverage, loan and trading book size, contrasts with theoretical predictions 
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and the existing literature on bank opacity (eg Morgan, 2002; Flannery, Kwan and Nimalendran, 
2004, 2012). One potential explanation for these contrasting results is that loans or trading assets 
are hard to value for outsiders, but do not necessarily drive insider trading. Insiders might enjoy an 
informational advantage about corporate events or overall bank performance, rather than the value 
of specific loans or trading assets. By contrast, these assets affect the degree of asymmetric 
information among outsiders, because loans or trading assets might be hard to value. Hence, 
specific bank balance sheet characteristics could be linked to measures of liquidity or credit rating 
splits, as shown by the existing literature, without affecting returns on insider trading.  

 

 9. Conclusion 
This paper investigates bank opacity, both in absolute terms and relative to other firms, by 
comparing the returns on trades by corporate insiders. The logic of our test is that, due to the higher 
costs of assessing the value of bank assets for outsiders, banks insiders should enjoy a greater 
informational advantage than firm insiders. Two empirical predictions follow from this hypothesis. 
First, bank insiders should earn higher profits on their trades, that is stock returns should increase 
(decrease) more for banks than firms after insider purchases (sales). Second, insider trading 
intensity should exhibit a stronger correlation with bank future stock returns.  

 Our empirical evidence does not support the hypothesis that banks are more opaque than other 
firms. Purchases by bank insiders are both profitable and informative for future stock returns, but 
not more than those by firm insiders. By contrast, sales by bank insiders, on average, do not earn 
abnormal profits nor exhibit an association with future stock returns. Hence, not only do our results 
reject the hypothesis of greater bank opacity, but also question the conventional wisdom that banks 
are intrinsically opaque, at least with regards to the information driving sales. This is a novel result, 
which the previous literature overlooked by failing to distinguish the type of information and 
comparing banks to other firms rather than a transparency benchmark. 

 We also provide evidence on the within bank and over time variation in opacity. In contrast to 
theoretical arguments, banks with high leverage, large loan and trading books do not appear more 
opaque than other banks and firms. However, we do find evidence that banks with a relatively large 
trading book are opaque in absolute levels. In contrast to Flannery, Kwan and Nimalendran (2013), 
our analysis does not reveal time variation in bank opacity. The profitability and predictive power 
of insider trading do not increase when information asymmetries are supposed to worsen, such as 
the period prior and during the financial crisis of 2007-09. This finding, which is in line with 
Fahlenbrach and Stulz (2011), suggests that bank insiders did not have an informational advantage 
neither before nor during the 2007-09 turmoil.  

 To conclude, we highlight the policy implications of our findings. One of the arguments 
justifying bank regulation is that outside investors cannot effectively monitor banks, because they 
are unable to assess their solvency. For these reasons, banks are subject to regulations, such as 
capital and disclosure requirements. Of course, it is possible that it is these regulations rather than 
the inherent nature of different business models that make banks less opaque. Testing this 
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possibility is not really feasible, though, because it would require data from banks not subject to 
regulation. 
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TABLE 1: Summary Statistics 

 Non-Banks Banks 

VARIABLES N Mean Std. Dev. N Mean Std. Dev.

Panel A: Performance-evaluation approach 
# of stocks   
  Sell 312 1,868 357.5 312 100.1 37.38 

  Buy 312 1,346 482.0 312 133.3 47.70 

# of transactions   
  Sell 312 51,609 42,706 312 1,122 626.6 

  Buy 312 13,312 7,518 312 1,249 542.8 

# of shares (millions)   
  Sell 312 1,440 746.6 312 23.45 42.63 

  Buy 312 431.5 366.5 312 6.439 8.684 

Value of transactions ($ millions)   
  Sell 312 36,329 22,426 312 793.8 1,656 

  Buy 312 3,894 2,495 312 116.3 177.3 

Value of transactions (% of market capitalization)   
  Sell 312 0.133 0.121 312 0.0396 0.0295 

  Buy 312 0.132 0.0715 312 0.0324 0.0411 

Average excess return over six months after transaction date   
  Sell 312 0.0051 0.0587 312 0.0044 0.0453 

  Buy 312 0.0187 0.0555 312 0.0102 0.0423 

Value-weighted excess return over six months after transaction date   
  Sell 312 0.0049 0.0613 312 0.0047 0.0514 

  Buy 312 0.0172 0.0591 312 0.0129 0.0548 

Panel B: Intensive-trading approach 
Average return over six months after transaction date 264,232 0.0916 1.697 18,711 0.0773 0.272 

Purchase Dummy 264,232 0.280 0.449 18,711 0.530 0.499 

Net Purchase Ratio 264,232 -15.49 60.38 18,711 6.781 68.96 

Net Buyers Ratio 264,232 -41.58 87.66 18,711 12.04 93.75 

Market Capitalization  264,232 2,432 5,193 18,711 2,864 7,806 

Book to Market Ratio 264,232 3.258 3.911 18,711 0.790 0.706 

Return over the months t-12 to t-2 264,232 0.259 0.832 18,711 0.153 0.325 

Return in month t-1 264,232 0.0228 0.172 18,711 0.0112 0.0925 

ROE 264,232 0.00843 0.145 18,711 0.0613 0.0606 

Market Leverage 264,232 0.653 0.257 18,711 0.129 0.0806 
This table shows summary statistics about our four combinations of buy/sell and firm/bank portfolios (Panel A), as well as the variables 
we use in the intensive-trading approach (Panel B). In Panel A, observations consist of calendar months. The value of transactions as 
a % of market value and the returns consist of averages across all the trades within a calendar month, net of the risk-free rate. The 
number of transactions and stocks is, respectively, the count of insider trades and different stocks traded in a certain calendar month. 
Finally, the number of shares and the value of transactions in $ millions are calculated as sums over all the trades within a certain 
calendar month. In Panel B, observations consist of stock-months with at least a trade by an insider. In both panels, the sample includes 
trades from January 1990 to December 2015. 
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TABLE 3: Performance-Evaluation Method (Bank Asset Pricing Factors) 

 Buy Sell 

     
MKTRF 0.796*** 0.666*** 0.664*** 0.932*** 0.823*** 0.821*** 

 (0.0666) (0.0523) (0.0523) (0.0670) (0.0518) (0.0518) 

SMB 0.140 0.241*** 0.237*** -0.187*** -0.0573 -0.0600 

 (0.102) (0.0849) (0.0851) (0.0670) (0.0587) (0.0587) 

HML 0.821*** 0.239** 0.240** 0.683*** 0.172* 0.173* 

 (0.113) (0.0952) (0.0954) (0.103) (0.0893) (0.0895) 

BANK SIZE -0.00553* -0.00295 -0.00441*  -0.00204** 

 (0.00323) (0.00183) (0.00229)  (0.000961) 

FROE  -0.120*** -0.120*** 0.00989 0.00978 

  (0.0331) (0.0330) (0.0387) (0.0386) 

SPREAD  0.538*** 0.536*** 0.498*** 0.496*** 

  (0.0623) (0.0624) (0.0635) (0.0636) 

α 0.00601** 0.0107*** 0.0106*** -0.00205 0.00119 0.00113 

 (0.00232) (0.00190) (0.00191) (0.00195) (0.00167) (0.00168) 

N 312 312 312 312 312 312 

R-squared 0.524 0.668 0.669 0.662 0.770 0.771 

α (Long-Short) -0.00435* -0.000429 -0.000611 -0.000862 0.00248 0.00237 

 (0.00261) (0.00252) (0.00253) (0.00215) (0.00188) (0.00188) 
This table presents the performance-evaluation results for the buy-bank and sell-bank portfolios. These portfolios include all the transactions 
executed over the previous six months. The table shows the point estimates and the heteroskedasticity-robust standard errors (in parenthesis) of 
the factors included in 3 factor models, as well as other pricing factors specific to bank stocks. These are Ghandi and Lustig (2015)’s factor (BANK 
SIZE) and Adrian, Friedman and Muir (2015)’s FROE and SPREAD factors. See the references in the text for details on the construction of these 
factors. The intercept of the regression line, α, is our variable of interest. The two bottom rows display the α, and its corresponding standard error, 
estimated on a portfolio long on banks and short on other firms. The symbols *, ** and *** indicate statistical significance at the 10, 5 and 1% 
levels. 
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TABLE 4: Intensive-Trading Method 
  Net Purchase Dummy Net Purchase Ratio Net Buyers Ratio 

BANK -0.171*** -0.265*** -0.274*** -0.275*** -0.380*** -0.360*** -0.211*** -0.303*** -0.306*** 

 (0.0313) (0.0358) (0.0348) (0.0308) (0.0352) (0.0339) (0.0308) (0.0352) (0.0342) 

IT 0.095*** 0.096*** 0.0887*** 0.041*** 0.0411*** 0.0405*** 0.049*** 0.0496*** 0.0463*** 

 (0.00352) (0.00353) (0.00339) (0.00201) (0.00202) (0.00194) (0.00184) (0.00184) (0.00178) 

BANKxIT -0.079*** -0.078*** -0.062*** -0.032*** -0.031*** -0.0271*** -0.039*** -0.039*** -0.031*** 

 (0.00595) (0.00591) (0.00543) (0.00356) (0.00353) (0.00332) (0.00319) (0.00316) (0.00290) 

MV -0.011*** -0.015*** -0.0127*** -0.015*** -0.018*** -0.0158*** -0.011*** -0.015*** -0.013*** 

 (0.00105) (0.00106) (0.00105) (0.00106) (0.00106) (0.00105) (0.00105) (0.00106) (0.00105) 

BM 0.025*** 0.0351*** 0.0394*** 0.019*** 0.0331*** 0.0373*** 0.026*** 0.0350*** 0.0393*** 

 (0.00290) (0.00338) (0.00325) (0.00287) (0.00337) (0.00323) (0.00290) (0.00339) (0.00325) 

RETt-12,t-2 -0.022*** -0.024*** -0.0158*** -0.025*** -0.028*** -0.0184*** -0.022*** -0.025*** -0.016*** 

 (0.00255) (0.00257) (0.00250) (0.00260) (0.00261) (0.00253) (0.00255) (0.00257) (0.00250) 

RETt-1 -0.054*** -0.063*** -0.0355*** -0.076*** -0.085*** -0.0523*** -0.053*** -0.062*** -0.034*** 

 (0.0119) (0.0117) (0.0120) (0.0120) (0.0118) (0.0120) (0.0119) (0.0117) (0.0120) 

BANKxMV 0.008*** 0.0120*** 0.0139*** 0.0112*** 0.0156*** 0.0164*** 0.008*** 0.0120*** 0.0139*** 

 (0.00176) (0.00209) (0.00197) (0.00175) (0.00207) (0.00194) (0.00176) (0.00209) (0.00197) 

BANKxBM -0.0136* -0.0124 -0.0422*** -0.00697 -0.00934 -0.0377*** -0.0141* -0.0123 -0.042*** 

 (0.00776) (0.00768) (0.00711) (0.00773) (0.00767) (0.00705) (0.00775) (0.00768) (0.00709) 

BANKxRETt-12,t-2 0.105*** 0.101*** 0.116*** 0.108*** 0.103*** 0.117*** 0.106*** 0.101*** 0.117*** 

 (0.0133) (0.0129) (0.0131) (0.0133) (0.0129) (0.0130) (0.0133) (0.0129) (0.0131) 

BANKxRETt-1 0.0517* 0.0558** 0.117*** 0.0684** 0.0719** 0.130*** 0.0522* 0.0563** 0.118*** 

 (0.0285) (0.0283) (0.0273) (0.0286) (0.0284) (0.0272) (0.0284) (0.0282) (0.0273) 

ROE  0.179*** 0.172*** 0.171*** 0.165***  0.179*** 0.171*** 

  (0.0179) (0.0171) (0.0180) (0.0171)  (0.0179) (0.0171) 

BANKxROE  0.0567 -0.140*** 0.0638 -0.139***  0.0580 -0.139*** 

  (0.0599) (0.0461) (0.0596) (0.0458)  (0.0599) (0.0461) 

MKT. LEV  -0.0315*** -0.0279*** -0.0503*** -0.0436***  -0.029*** -0.025*** 

  (0.00740) (0.00697) (0.00744) (0.00698)  (0.00742) (0.00699) 

BANKxMKT. LEV  -0.00438 -0.110** 0.0150 -0.0932*  -0.00704 -0.113** 

  (0.0625) (0.0526) (0.0621) (0.0517)  (0.0628) (0.0531) 

CONSTANT 0.271*** 0.352*** 0.305*** 0.388*** 0.481*** 0.413*** 0.317*** 0.396*** 0.346*** 

 (0.0213) (0.0224) (0.0222) (0.0214) (0.0225) (0.0221) (0.0212) (0.0223) (0.0220) 

Observations 280,229 280,229 280,229 280,229 280,229 280,229 280,229 280,229 280,229 

R-squared 0.011 0.013 0.097 0.008 0.010 0.095 0.011 0.013 0.097 

IT+BANKxIT 0.0162 0.0169 0.0262 0.0097 0.0102 0.0134 0.0096 0.0101 0.0149 

p-val 0.0007 0.0003 0.0000 0.0009 0.0004 0.0000 0.0002 0.0000 0.0000 
This table presents the results from the intensive-trading method. Observations are stock-months with at least a trade by an insider. Our variables of 
interest are IT, which is either the Net Purchase Dummy (columns 1-3), Net Purchase Ratio (columns 4-6) or Net Buyers Ratio (columns 7-9), and its 
interaction with a bank dummy. The Net Purchase Dummy takes the value one in stock-months where the value of insider purchases is higher than 
insider sales. The Net Purchase Ratio equals the difference between the value of insider purchases and sales, normalized by the sum of insider purchases 
and sales in a stock-month. Finally, Net Buyers Ratio is defined as the Net Purchase Ratio, except that the number of insiders buying and selling is 
used instead of transaction values. Control variables include the log of market capitalization (MV), the log of book to market ratio (BM), cumulative 
stock returns over the months t-12 to t-2 (RETt-12, t-2), stock return in month t-1 (RETt-1), market leverage (MKT. LEV., calculated as the ratio of market 
value of equity and the sum of market value of equity and book value of liabilities) and return on equity (ROE). Month fixed effects are included where 
indicated. Standard errors are clustered at the firm level and are reported in parenthesis; 1%, 5% and 10% statistical significance is indicated with ***, 
** and * respectively. The bottom of the table reports the linear combination of the insider trading indicator and its interaction with the bank dummy 
(IT+BANKxIT), as well as the corresponding p-value from a test of statistical significance.  
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TABLE 5: Routine & Opportunistic Trades (Summary Statistics) 

 Non-Banks Banks 

 N Mean Std. Dev. N Mean Std. Dev. 

Panel A: Performance-evaluation approach 
# of stocks   
  Routine Sell 288 167.0 92.33 276 4.822 2.725 

  Opportunistic Sell 300 1,338 288.9 300 66.06 22.03 

  Routine Buy 288 75.41 25.33 285 11.05 5.054 

  Opportunistic Buy 300 800.3 294.5 300 92.39 30.58 

# of transactions   
  Routine Sell 288 1,964 1,764 276 47.26 104.8 

  Opportunistic Sell 300 26,496 23,891 300 566.1 395.8 

  Routine Buy 288 917.8 525.6 285 67.56 49.97 

  Opportunistic Buy 300 5,476 3,805 300 514.4 253.2 

# of shares (millions)   
  Routine Sell 288 46.05 33.19 276 0.504 1.562 

  Opportunistic Sell 300 586.6 301.7 300 8.030 12.88 

  Routine Buy 288 17.15 13.43 285 0.134 0.244 

  Opportunistic Buy 300 134.4 82.27 300 2.449 3.707 

Value of transactions ($ millions)   
  Routine Sell 288 1,239 965.1 276 14.71 31.78 

  Opportunistic Sell 300 16,368 10,088 300 269.0 502.8 

  Routine Buy 288 184.9 170.7 285 1.894 3.157 

  Opportunistic Buy 300 1,453 1,026 300 33.28 25.90 

Value of transactions (% of market capitalization)   
  Routine Sell 288 0.0687 0.0482 276 0.0310 0.0925 

  Opportunistic Sell 300 0.0936 0.0795 300 0.0301 0.0274 

  Routine Buy 288 0.0718 0.0494 285 0.0117 0.0189 

  Opportunistic Buy 300 0.123 0.0936 300 0.0260 0.0317 

Average return over six months after transaction date   
  Routine Sell 288 0.0104 0.0588 276 0.00952 0.0570 

  Opportunistic Sell 300 0.00924 0.0549 300 0.00706 0.0448 

  Routine Buy 288 0.0133 0.0664 285 0.00943 0.0437 

  Opportunistic Buy 300 0.0196 0.0574 300 0.0135 0.0421 

Value-weighted return over six months after transaction date   
  Routine Sell 288 0.00874 0.0738 276 0.0103 0.0635 

  Opportunistic Sell 300 0.00991 0.0558 300 0.00474 0.0621 

  Routine Buy 288 0.00694 0.0782 285 0.00920 0.0627 

  Opportunistic Buy 300 0.0172 0.0640 300 0.0152 0.0566 

Panel B: Intensive-trading approach 
OP 313,222 0.0890 0.285 23,303 0.189 0.392 

OS 313,222 0.328 0.469 23,303 0.185 0.388 

RP 313,222 0.0164 0.127 23,303 0.0378 0.191 

RS 313,222 0.0346 0.183 23,303 0.0103 0.101 
This table shows summary statistics on transaction/firm portfolios (Panel A) and the variables used in the intensive-trading approach (Panel B), 
distinguishing routine from opportunistic trades. Opportunistic and routine trades are defined as in Cohen, Malloy and Pomorski (2012). In Panel A, 
observations consist of calendar months and statistics are calculated as in Table 1. In Panel B, observations consist of stock-months with at least a trade 
by an insider. In both panels, the sample includes trades from January 1990 to December 2015. 
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TABLE 7: Intensive-Trading Method (Opportunistic & Routine Trades) 
  Opportunistic Trades Only Opportunistic & Routine Trades 

BANK -0.183*** -0.265*** -0.277*** -0.249*** -0.326*** -0.312*** 

 (0.0354) (0.0391) (0.0367) (0.0378) (0.0406) (0.0354) 
OP 0.0883*** 0.0885*** 0.0785*** 0.0483*** 0.0478*** 0.0441*** 

 (0.00512) (0.00511) (0.00479) (0.00594) (0.00593) (0.00554) 
BANKxOP -0.0594*** -0.0594*** -0.0480*** -0.0180 -0.0175 -0.0270*** 

 (0.00853) (0.00847) (0.00790) (0.0125) (0.0123) (0.00933) 
OS   -0.0467*** -0.0480*** -0.0409*** 

   (0.00511) (0.00517) (0.00482) 
BANKxOS   0.0441*** 0.0452*** 0.0238** 

   (0.0117) (0.0115) (0.00922) 
MV -0.00858*** -0.0113*** -0.00972*** -0.00880*** -0.0114*** -0.00996*** 

 (0.00129) (0.00128) (0.00125) (0.00125) (0.00123) (0.00120) 
BM 0.0172*** 0.0241*** 0.0281*** 0.0183*** 0.0246*** 0.0286*** 

 (0.00383) (0.00438) (0.00411) (0.00371) (0.00427) (0.00401) 

RETt-12,t-2 -0.0187*** -0.0209*** -0.0124*** -0.0190*** -0.0212*** -0.0128*** 

 (0.00326) (0.00333) (0.00322) (0.00318) (0.00325) (0.00313) 

RETt-1 -0.0684*** -0.0735*** -0.0463*** -0.0681*** -0.0734*** -0.0492*** 

 (0.0157) (0.0157) (0.0156) (0.0150) (0.0150) (0.0150) 
BANKxMV 0.00795*** 0.0114*** 0.0131*** 0.00936*** 0.0125*** 0.0139*** 

 (0.00203) (0.00235) (0.00211) (0.00206) (0.00231) (0.00204) 
BANKxBM -0.0247*** -0.0218** -0.0501*** -0.0277*** -0.0234*** -0.0490*** 

 (0.00782) (0.00862) (0.00825) (0.00790) (0.00842) (0.00757) 

BANKxRETt-12,t-2 0.123*** 0.116*** 0.138*** 0.119*** 0.112*** 0.129*** 

 (0.0146) (0.0142) (0.0141) (0.0139) (0.0135) (0.0143) 

BANKxRETt-1 0.0622 0.0606 0.127*** 0.0675* 0.0670* 0.122*** 

 (0.0404) (0.0403) (0.0376) (0.0368) (0.0367) (0.0348) 
MKT. LEV  -0.0254*** -0.0240*** -0.0210** -0.0200** 

  (0.00939) (0.00863) (0.00929) (0.00856) 
ROE  0.150*** 0.147*** 0.148*** 0.144*** 

  (0.0218) (0.0201) (0.0205) (0.0190) 
BANKxMKT. LEV  -0.0458 -0.112** -0.0390 -0.105** 

  (0.0695) (0.0552) (0.0650) (0.0531) 
BANKxROE  0.0789 -0.156** 0.0928 -0.102 

  (0.0770) (0.0773) (0.0744) (0.0647) 
CONSTANT 0.224*** 0.289*** 0.252*** 0.273*** 0.336*** 0.294*** 

 (0.0259) (0.0270) (0.0263) (0.0253) (0.0261) (0.0252) 

Observations 134,295 134,295 134,295 143,434 143,434 143,434 
R-squared 0.011 0.013 0.121 0.011 0.013 0.122 

OP+BANKxOP 0.0289 0.0291 0.0305 0.0303 0.0303 0.0171 
p-val 0.0000 0.0000 0.0000 0.00584 0.00505 0.0234 

OS+BANKxOS       -0.00263 -0.00283 -0.0172 
p-val   0.802 0.784 0.0292 

This table presents the results from the intensive-trading method. Observations are stock-months with at least an opportunistic (columns 
1-3) and a routine or opportunistic (columns 4-6) trade. Opportunistic and routine trades are defined as in Cohen, Malloy and Pomorski 
(2012) (See the text for details). OP (OS) is a dummy equal to one for stock-months with at least an opportunistic purchase (sale). 
Control variables are the same as in Table 4. Standard errors are clustered at the firm level and are reported in parenthesis; 1%, 5% and 
10% statistical significance is indicated with ***, ** and * respectively. The bottom of the table reports the linear combination of the 
insider trading indicators (OP and OS) and their interaction with the bank dummy, as well as the corresponding p-value from a test of 
statistical significance.  



  

 

36 

TABLE 8: Normal, Pre-Crisis and Crisis Times (Summary statistics) 
  Non-Banks Banks 
VARIABLES N Mean Std. Dev. N Mean Std. Dev.

Panel A: Performance-evaluation approach 
# of stocks  
  Sell - Normal Times 273 1,336 297.0 273 66.96 22.85 
  Sell- Before Crisis 13 1,661 119.4 13 68.69 10.85 
  Sell - During Crisis 32 1,359 161.9 32 54.31 6.433 
  Buy - Normal Times 273 787.8 303.3 273 90.08 31.02 
  Buy - Before Crisis 13 722.1 79.97 13 103.2 16.42 
  Buy - During Crisis 32 868.8 181.2 32 111.9 11.85 
# of transactions  
  Sell - Normal Times 273 22,635 18,570 273 509.4 343.9 
  Sell- Before Crisis 13 90,433 10,338 13 1,326 341.4 
  Sell - During Crisis 32 58,150 34,030 32 1,006 484.8 
  Buy - Normal Times 273 4,858 3,076 273 461.0 191.2 
  Buy - Before Crisis 13 5,834 2,256 13 864.8 257.9 
  Buy - During Crisis 32 10,408 5,375 32 982.9 215.7 
# of shares (millions)  
  Sell - Normal Times 273 587.9 312.9 273 7.477 12.53 
  Sell- Before Crisis 13 821.0 124.8 13 6.770 1.828 
  Sell - During Crisis 32 580.0 134.4 32 11.93 14.42 
  Buy - Normal Times 273 123.5 73.84 273 2.379 3.864 
  Buy - Before Crisis 13 134.2 25.70 13 1.794 0.618 
  Buy - During Crisis 32 227.4 86.46 32 4.209 3.314 
Value of transactions ($ millions)  
  Sell - Normal Times 273 16,582 10,412 273 269.8 522.7 
  Sell- Before Crisis 13 21,854 3,197 13 243.4 61.30 
  Sell - During Crisis 32 13,576 4,884 32 231.1 213.3 
  Buy - Normal Times 273 1,371 1,004 273 31.89 25.95 
  Buy - Before Crisis 13 1,606 462.7 13 37.13 9.091 
  Buy - During Crisis 32 2,023 1,007 32 50.78 20.48 
Value of transactions (% of market capitalization)  
  Sell - Normal Times 273 0.101 0.0799 273 0.0319 0.0280 
  Sell- Before Crisis 13 0.0201 0.00455 13 0.0116 0.00582 
  Sell - During Crisis 32 0.0250 0.0112 32 0.0141 0.00943 
  Buy - Normal Times 273 0.130 0.0950 273 0.0266 0.0331 
  Buy - Before Crisis 13 0.0711 0.0163 13 0.0170 0.00156 
  Buy - During Crisis 32 0.0530 0.0154 32 0.0241 0.0117 
Average return over six months after transaction date  
  Sell - Normal Times 273 0.0108 0.0525 273 0.00932 0.0394 
  Sell- Before Crisis 13 0.00116 0.0356 13 -0.0111 0.0131 
  Sell - During Crisis 32 -0.00203 0.0713 32 -0.0110 0.0751 
  Buy - Normal Times 273 0.0205 0.0528 273 0.0170 0.0362 
  Buy - Before Crisis 13 0.00558 0.0283 13 -0.0140 0.0344 
  Buy - During Crisis 32 0.0143 0.0866 32 -0.0145 0.0722 

Panel B: Intensive-trading approach 
Net Purchase Dummy   
  Normal Times 235,057 0.278 0.448 16,530 0.510 0.500 
  Before Crisis 6,782 0.146 0.354 444 0.613 0.488 
  During Crisis 22,393 0.334 0.472 1,737 0.696 0.460 
Net Purchase Ratio  
  Normal Times 235,057 -15.91 61.07 16,530 5.213 70.27 
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TABLE 8 (Cont.)
  Before Crisis 6,782 -19.99 48.04 444 14.16 59.38 
  During Crisis 22,393 -9.738 55.93 1,737 19.81 56.02 
Net Buyers Ratio  
  Normal Times 235,057 -41.82 87.55 16,530 8.329 94.16 
  Before Crisis 6,782 -67.69 69.85 444 29.29 88.53 
  During Crisis 22,393 -31.14 91.81 1,737 42.97 84.55 

This table shows summary statistics about our four combinations of buy/sell and firm/bank portfolios (Panel A), as well as the variables 
we use in the intensive-trading approach (Panel B), distinguishing trades executed during normal, pre-crisis and crisis times. Crisis 
times consists of the months from August 2007 to September 2009, while the pre-crisis period goes from January to July 2007. In Panel 
A, observations consist of calendar months. The value of transactions as a % of market value and the returns consist of averages across 
all the trades within a calendar month. The number of transactions and stocks is, respectively, the count of insider trades and different 
stocks traded in a certain calendar month. Finally, the number of shares and the value of transactions in $ millions are calculated as 
sums over all the trades within a certain calendar month. In Panel B, observations consist of stock-months with at least a trade by an 
insider. In both panels, the sample includes trades from January 1990 to December 2015. 
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TABLE 11: Balance Sheet Characteristics (Intensive-Trading Method) 
  

Bank Sample 
Banks & Firms - Joint Estimation 

  Banks  Firms Banks  Firms Banks  Firms 

P 0.024*** 0.019*** 0.020*** 0.0245*** 0.0877*** 0.0191** 0.0877*** 0.0201** 0.0897*** 

 (0.00457) (0.00709) (0.00665) (0.00475) (0.00251) (0.00891) (0.00251) (0.00862) (0.00263) 

LOANS -0.00525 -0.000302 -0.000248 -0.00525 -0.000302  -0.000248

 (0.00585) (0.00860) (0.00851) (0.00327) (0.00807)  (0.00803) 

PxLOANS 0.00146 -0.00290 -0.00279 0.00146 -0.0029  -0.00279 

 (0.0108) (0.0159) (0.0159) (0.00416) (0.00852)  (0.00847) 

MKT.LEV 0.00652 0.00251 0.00243 0.0065*** 0.00251  0.00243 

 (0.00447) (0.00783) (0.00776) (0.00245) (0.00655)  (0.00651) 

PxMKT.LEV 0.000575 0.00408 0.00403 0.000575 0.00408  0.00403 

 (0.00662) (0.0101) (0.0100) (0.00309) (0.00678)  (0.00674) 

TRADING -0.0106 0.00154 0.000767 -0.0106 0.00154  0.000767 

 (0.0104) (0.0172) (0.0167) (0.00730) (0.0296)  (0.0295) 

PxTRADING -0.0170 -0.0641** -0.0625** -0.017 -0.0641*  -0.0625* 

 (0.0157) (0.0299) (0.0288) (0.0107) (0.0356)  (0.0353) 

DEPOSITS 0.0467 -0.0252 -0.0225 0.0467* -0.0252  -0.0225 

 (0.0354) (0.0329) (0.0330) (0.0261) (0.0433)  (0.0431) 

PxDEPOSITS -0.0644 -0.0115 -0.0154 -0.0644* -0.0115  -0.0154 

 (0.0401) (0.0587) (0.0553) (0.0375) (0.0645)  (0.0632) 

LIQUIDITY -0.0254 0.0191 0.0200 -0.0254 0.0191  0.02 

 (0.0394) (0.0533) (0.0529) (0.0314) (0.0612)  (0.0610) 

PxLIQUIDITY 0.0308 0.0371 0.0370 0.0308 0.0371  0.037 

 (0.0898) (0.142) (0.143) (0.0466) (0.0820)  (0.0818) 

LOAN LOSS ALL. 0.287 -0.889 -0.947 0.287 -0.889  -0.947 

 (0.411) (0.848) (0.844) (0.376) (0.949)  (0.941) 

PxLOAN LOSS ALL. -0.00614 -2.004 -1.942 -0.00614 -2.004  -1.942 

 (0.923) (2.179) (2.112) (0.541) (1.277)  (1.259) 

DIVERSIF. 0.0209 -0.0157 -0.0197 0.0209 -0.0157  -0.0197 

 (0.0280) (0.0399) (0.0396) (0.0249) (0.0416)  (0.0401) 

PxDIVERSIF. -0.00265 0.00825 0.0136 -0.00265 0.00825  0.0136 

 (0.0373) (0.0485) (0.0430) (0.0357) (0.0561)  (0.0540) 

LOAN GROWTH -0.0123 0.0136 0.0109 -0.0123 0.0136  0.0109 

 (0.0146) (0.0243) (0.0234) (0.0136) (0.0269)  (0.0264) 

PxLOAN GROWTH -0.00726 -0.0409 -0.0413 -0.00726 -0.0409  -0.0413 

 (0.0184) (0.0423) (0.0403) (0.0185) (0.0388)  (0.0382) 

SECURIT.ASSETS  -0.00296 -0.00296   

  (0.0105) (0.0142)   
PxSECURIT.ASSETS  0.00856 0.00856   

  (0.0204) (0.0214)   
SECURIT.INCOME  -0.102* -0.102   

  (0.0574) (0.215)   
PxSECURIT.INCOM
E  -0.202* -0.202   

  (0.118) (0.369)   
MV 0.000556 -0.00221 -0.00219 0.000556 -0.0095*** -0.00221 -0.0095*** -0.00219 -0.0075***

 (0.00221) (0.00340) (0.00351) (0.00155) (0.000609) (0.00305) (0.000609) (0.00270) (0.000617) 

BM -0.0347 -0.0374 -0.0376 -0.0347*** 0.03*** -0.037*** 0.0305*** -0.038*** 0.0119*** 

 (0.0275) (0.0457) (0.0447) (0.00789) (0.00147) (0.0133) (0.00147) (0.0131) (0.00142) 
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TABLE 11 (Cont.) 

RETt-12,t-2 0.0104 0.00744 0.00715 0.0104 -0.0121*** 0.00744 -0.0121*** 0.00715 -0.0153***

 (0.0129) (0.0226) (0.0227) (0.00861) (0.00131) (0.0155) (0.00131) (0.0155) (0.00142) 

RETt-1 -0.0760* -0.0422 -0.0423 -0.0760*** -0.0237*** -0.0422 -0.0237*** -0.0423 -0.0537***

 (0.0447) (0.0802) (0.0803) (0.0250) (0.00629) (0.0430) (0.00629) (0.0429) (0.00668) 

CONSTANT 0.0414 0.0386 0.0379 0.489*** 0.484*** 0.125 0.484*** 0.124 0.414*** 

 (0.0346) (0.0530) (0.0564) (0.0359) (0.0247) (0.0916) (0.0247) (0.0902) (0.0231) 

Observations 15,519 7,676 7,676 15519 261886 7676 261886 7676 157608 

R-squared 0.274 0.205 0.204 0.259 0.095 0.184 0.095 0.184 0.182 

Time Fixed Effects YES YES YES YES YES YES YES YES YES 

P+PxLOANS 0.0288 0.0106 0.0119 0.0288 0.0106  0.0119 

p-val 0.343 0.815 0.796 0.337 0.812  0.793 

P+PxTRADING 0.0245 0.0190 0.0200 0.0245 0.0190  0.0200 

p-val 0.0000 0.00765 0.00287 0.0000 0.00641  0.00228 

P+PxMKT.LEV 0.0267 0.0346 0.0353 0.0267 0.0346  0.0353 

p-val 0.325 0.395 0.374 0.319 0.387  0.367 

Pbank - Pfirm       0.0000 0.0000 0.0000 

Pbank + PxLOANS - Pfirm   0.0507 0.085 0.0872 

Pbank + PxTRADING - Pfirm   0.0237 0.185 0.167 

Pbank + PxMKT.LEV - Pfirm     0.00000 0.00000 0.0000 
This table presents the results on the within-bank variation in bank opacity using the intensive-trading method. Observations are stock-months 
with at least a trade by an insider. Columns (1)-(3) report the estimates from the bank sample, while the joint estimates on the bank and firm 
samples are displayed in columns (4)-(9). Our variables of interest are the Net Purchase Dummy (P) and, for the bank sample, its interaction with 
the following bank balance sheet ratios: Loans to market capitalization, trading assets to market capitalization and market leverage, calculated as 
the sum of market capitalization and book value of liabilities divided by market capitalization. Control variables include the log of market 
capitalization (MV), the log of book to market ratio (BM), cumulative stock returns over the months t-12 to t-2 (RETt-12, t-2) and stock return in 
month t-1 (RETt-1). Month fixed effects are included where indicated. In the bank sample, we also control for the balance sheet ratios in set B (see 
equation (3) and Section 8.1). All balance sheet ratios are expressed as deviations from the quarterly median of the distribution across all listed 
banks. Standard errors are clustered at the firm level and are reported in parenthesis; 1%, 5% and 10% statistical significance is indicated with 
***, ** and * respectively. The bottom of the table reports the linear combination of the Net Purchase Dummy (P) and its interaction with our 
three balance sheet ratios of interest evaluated at the (average) 75th percentile of their distribution across all listed banks, as well as the 
corresponding p-value under the null hypothesis of these linear combinations being zero. The last four rows display the p-value from a test of 
equality of the Net Purchase Dummy, as well as its linear combinations with our variables of interest, estimated on the bank and firm samples.  
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